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TYPE OR USE BLACK INK ONLY

APPLICATION FOR AMENDMENT OF 11iE ZONING ORDINANCE OR CHAl''iGE OF ZONING
DISTRIcr BOUNDARIES FOR UNINCORPORATED AREAS OF MARICOPA COUNTY, ARIZONA

•

•
\~ I

-' ..

Cash Receipt No. __...._-""'---_ AJ:nount Date Case NO.
o

'1'0 MARICOPA' COUNTY BOARD OF SUPERVISORS, PHOENIX, ARIZONA

! hereby request a ch~ge of' 7;oning c;lassificatio~, an amend.ln~nt of the 7;oning regu­
lation$, or apprOval of a Special Pe~t as follows: (list the presen~ zoning class­
ification and then the proposed classification, using separa'te parcel nwnbers if more
th~ one change of %OTling is proposed):

Parcel 1
Pareel 2
Parcu .)
Parcel. 4-

From: To:
ReEJoUest tQ p.n:m:i.t aa QKperimQ;l,tal atld provitl3 grQlmd a s a
Spec~al Use in Rural-g3 zoning dist#ct pursUant to
A,rticle xxiV, Sec tion 2401, M_...;C~.,-,z;;.;.o..;;O;.:;. ....... _

•

•

•

•

The l~aldescription of the property proposed to be rezoned by this application is
as follows: (if more space is needed, attach separate sheet):

Sect;i.gns 4, 5.. 6. 7. 8, 9 of T5N, R2W G&SRB&M

The size (to nearest tenth of an acre) and general location of the subject property
is ~llows (give direction and distance from nearest mapped street):

Size - 3,816.9 gross acres

Location - Beginning approximately one-half mile northeast of the corner

(please answer the following questions in the space provided or submit a separate
signed statement if additional space is needed).

1. Why is the property in question not reasonably suited for use permitted under
presenl: zoning dis<:ricting? Use permit required

2. Are there any known changes in land use, street arrangement, or other physical
con4itions that have altered the character of your property, or adjoining prop­
erty, since the present zoning was adopted? Please explain ''Yes'' answer.

No.

3. If your requested ~~ange is to pro\~de additional commercial or industrial
zoning is there a demcnstrable need for this zoning in order to serve the
community or··neighborhood, as' the case may be? Explain. Yes Area is

isolated and ideally located 'for automotive proving ground

Does the requested change conform to any public land use plans, the adopted
major street and highway plan for Maricopa County, Flood Control Plans, .
adopted plan for a system of hiking and riding ~rails, and any other pubhc
physical plans for schools, parks, and other recreational facilities~

Yes. Development will conform to Flood Control and major street

ana hi~bwax plan~,

S. Other reasons for the subject request. The development of this use will create
new jobs and be beneficial to the School District as a tax producing

• ""e;.rh""t""'t""C:y~.----,.,.----------------------.:......-----------------------.....



\ ..

Describe existing and proposed future use of subject property, buildings and
structures:

See attached brgchure

4-
Atta.$.lanY·Supportinginfomation,·statements· or plans· to this i'lpplication and
subm;i;:t same.in person· to: .. ~laricopa County Plannin~ and Zonin~Cbmrnission-Depart­

ment.:;; 111 South 3rd Avenue, Phoenix, Arizona; (Note: The land olmer(s) must
sign~elow or else the applicant must submit a letter signed by the owner author­
izing him to apply for this change of zoning.)

•

Frank Haze Burch P.O. Box 13528 Phoenix. Az 85002
(Name of applicant or repres entiv-e")---'-----'("7A-;dd-.-r:"'"e..,...s...s"-:;),...:..-------

252-7701
(Phone)

•Burch "
(Address)

" (Phone)

Burch P.O. Box 13528 Phoenix. Arizona 85002

(Date)

·Note; Plans shall accompany an application filed for the following: Special Use,
Neighborhood Unit Plan of Development, and Residential Unit Plan of Develop­
ment pttrsuant to Article "'£CIV o.f "The 1969 Amended Zoning Ordinance for the
Unincorporated Area of Z,laricopa County" .

._---~-~---~~~----~~------~--~~~~--------~------~-~----------~--------------------
DO NOT FtLL OUT FOLL01HNG
(FOR OFFICE RECORDS ONLY)

LEGAL PUBLICATION

•

•

•

6/18/75
Page 2 of 2 pages ZO:-lING CASE NIDIBER ____ •
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ITEM 2 - PURPOSE OF REQUEST

The property included in the request for special use will be

used for the testing and development of automotive vehicles for

Chrysler Corporation.

Testing and development of automobiles and trucks for the

consumer market is a coordinated effort in which laboratories,

proving grounds, rented facilities, and pUblic streets and high­

ways are utilized. In addition, the testing must be accomplished

over a wide range of climatic and topographic conditions and on a

variety of road surfaces.

Laboratories play an important role in the initial development

of the automotive vehicle; however, this effort must be correlated

or verified by actual lIin the field" testing. Laboratory testing

must be conducted in a simulated environment which seldom if ever

contains the infinite number of complex variables which occur

during actual vehicle operation. Proving ground facilities are

thus the logical extension of the laboratory testing effort. '1'he

proving ground facilities contain a variety of roads which closely

simUlate the actual driving conditions that the customer experi-

.ences with his own. vehicle .At a proving ground ,vehicles. Can be

tested under controlled and safe conditions free from interferences

from the motoring public.

Chrysler Corporation operates a well-developed proving ground

facility near Chelsea, Michigan. The testing effort in Michigan

has been supplemented by road trips to various parts of the country

•

•

•

•

•

•

•

•

•
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and by use of rented test facilities in cold-weatner areas of

Canada, mountainous areas of Colorado, and in the warm, arid

areas of Arizona. For the past 20 years Chrysler has operated a

test station in the Phoenix area, where much of the testing has

been conducted on pUblic roads or at facilities rented from other

proving grounds in the area.

The need fpr a supplemental proving ground facility arises

mainly from the product development workload which must be accom­

plished over the next several years. The federally mandated fuel

economy, vehicle emissions, and safety standards are creating an

entirely new family of motor vehicles which must be developed to

meet these standards. The amount of development and testing re­

quired has increased, and much of it must now be accomplished in a

shorter and more restrictive time frame than ever before. Much of

the present and 'future workload must be accomplished during the

winter months when the ice and snow in Michigan have an extremely

adverse affect On all testing programs. A southwestern proving

ground facility is required to provide the calendar days and a

year-round testing effort which is necessary.

A further need for a southwestern proving ground facility

stems from the fact that.much of ()urpresent operation at the test

station in Sun City has utilized public roads in the area. Since

the advent of the 55mph speed law, many operations which must be

conducted at high speeds have been conducted at other proving ground

facilities where less than adequate testing conditions frequently

prevail. Even though the motoring pUblic must Observe the legal
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speed limits, the automobile manufacturer must test his product at

higher speed ranges to insure product reliability and durability

and to·satisfy the requirements imposed by police agencies for

their pursuit vehicles. In addition, the growth of traffic in the

Phoenix area has created congested driving oonditions in which

controlled and repeatable vehicle test operations are difficult

or seldom attained.

A privately-owned test road network is required to provide

safe and controlled conditions for vehicle test operations.

A number of potential southwestern proving ground sites were

studied prior to the selection of the site near Wittmann, Arizona.

Among the various sites considered were several locations in

southern California, western Texas, and sites near Phoenix, Eloy

and Tucson in Arizona.

The site near Wittmann was selected since it met most of the

requirements for development of a proving ground at reasonable cost:

*The land is generally flat and will accommodate con­
structionof those road facilities which require a flat
gradient without the requirements to move an excessive
amount of earth and disturb the environment. Approxi­
mately ten percent (10%) of the proposed 3,808 acres
will be affected by this development.

*Availability·of a large .tract of land under single
ownership permits assemblage of sufficient acreage for
a proving ground without experiencing the delays which
would occur when contacting mUltiple owners.

*Present land is natural desert with no present develop­
ment. This area facilitates placement of proving ground
facilities on site and still permits the majority of
the site to remain in its natural desert condition.

•
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*Surrounding area is sparsely inhabited and helps to
retain relative seclusion of the site from the public,
and provides opportunity for product security.

*Site is not too distant from the large metropolitan
area of Phoenix, which provides the necessary sup­
porting services and labor market as well as excellent
transportation facilities.

*Electric power and telephone service are available
not too distant from the proposed development, and
can be extended to the site at reasonable Cost.

*Site can be reached from a major highway, and the
surrounding road network facilitates access to moun­
tainous areas to the north for further vehicle test­
ing under high altitude conditions.

The nature of a proving ground operation is such that it does

not create noise, pollution, or traffic volumes, and thus has

little impact on the surrounding area. The development of a water

supply and sewage disposal system on site will create a great mea-

sure of self-sufficiency without a need to affect the rather limited

services in the Wittmann community area. Since a proving ground

facility will create little if any environmental impact, it can

co-exist with a variety of land uses in the area, even including

residential. It is particularly well suited to the existing rural

environment, since most facilities can be placed on the site in

such a manner that the property retains its natural desert appear ...

ance. A 300' wide buffer strip is proposed around the entire

site perimeter to assist in preserving this natural desert appear-

ance.

Proving ground employment should not create an adverse impact

on the surrounding area. An estimated 50 to 70 employees will be

required initially. The majority of these personnel will be
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employees presently located at the test station in Sun City. It •

is assumed that most personnel will continue to reside in the

Phoenix metropolitan area and either drive their personal vehicles

or utilize "ride pools" to get to work. •

Employees working at the proving ground will include engineers,

technicians, test drivers, mechanics, clerical personnel, and

service personnel required to maintain buildings and grounds faci- •

lities and provide material procurement services. It is anticipated

that most new employees will be obtained from within the existing

labor market in the Phoenix area. •

·A growth pattern is assumed for the future years, with ad~i­

tiona1 buildings, laboratories and road testing facilities being

added. Employment level may ultimately climb to approximately 200 •

personnel after the facility is ina more advanced stage of

development.

•

•

•

•

•
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• ITEM 3 - DESCRIPTION· OF PROPOSAL
/

A portion of the six-section development consists of an area

• to be set aside for the construction of buildings and the sup­

porting and service facilities which are required for proving

ground operation. ~he remaining area, which comprises the majority

• of the s,ite acreage, will be used to construct test roads and

miscellaneous supporting facilities associated with road test

operations. The spatial relationship between test roads and the

• building development area is depicted on the attached graphic site

"Plan of Development."

•

•

•

•

•

•

The graphic material which is presented is intended to portray

the general character and overall location on the site of the major

road test facilities. As engineering designs for each facility are

completed, there may be some minor changes in location and in dimen­

sional details; however, in all cases the overall use of the site

will remain the same. It is proposed that building structures be

constructed to a height not to exceed 30'.

The following comments will describe the general details and

purpose for each of the proposed facilities. For clarity this has

been arranged in three sections: buildings and related facilities,

road testing facilities, and future development.

1. Buildings and Related Facilities

Garage-Office Building: The initial building to be con­

structed on site will be a combination garage and office

building approximately 15,000 square feet in area. Space
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will be provided in the building for offices, restrooms,

test vehicle parts and supplies storage, and for a vehicle

service garage which will be operated and equipped similar

to a commercial automobile dealership garage facility. The

building will be set back over 400' from the property line,

to present an unobstructed view between the front of the

building and the incoming entrance road. Landscaping in front

of and adjacent to the building will utilize native cactus

transplanted from other areas of the site in which roads are

to be constructed.

Park~ng: Bituminous paved parking is proposed for on site

parking for visitors, employees and test vehicles. Initial

paving will be provided for an estimated total of 50 test

vehicles, with a separate paved visitor and employee parking

area to accommodate an additional 50 vehicles. Employee and

visitor parking will be arranged to permit ease of access to

both office and garage areas of the building. Employee and

visitor parking will be situated adjacent to the main building

area, to retain desired facilities set-back from the property

line. TeE?t vehic]~e parking will be situated in a lot adjacent

to:thegarage-officebuilding, but separate from the employee

and visitor parking areas.

Material Deliveries: Initial development contemplates con­

struc;:tion of a material delivery area adjacent to the stockroom

area of the garage building.

Mate:t:ial Exposure Storage Area: A natural area will be

•

•

•

•

•

•

•

•

•

•
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cleared in an area adjacent to the garage building which

will be used to store material samples such as paint "chips,"

glass, vinyl material, sealants, and plastic trim to deter­

mine the fade and durability characteristics of materials

when exposed to ambient weather and solar radiation. It is

proposed to mount such samples on wooden racks in a position

to obtain maximum exposure to direct sunlight.

Vehicle Wash Area: A concrete slab with a grit collection

chamber and oil separator is proposed to be constructed in

an area near to the garage building. This facility will be

used for exterior washing and interior cleaning and vacuuming

of test vehicles. It is proposed to construct an overhead

metal canopy structure over the wash slab to provide shading

from direct sunlight. Future additions to this facility may

consist of automatic vehicle washing equipment.

Axle Weighing" Scales: Present plans contemplate installation

of platform axle weighing scales covered by a canopy structure

adjacent to the outside vehicle wash area. This facility

will also contain a small metal or block strl,lcture to house

ballast bags which, are used to simulate passenger and mate­

riaLloadings in test vehicles. The scales are used to

determine axle loadings for test vehicles. An alternative

location for this facility is a location within the garage

building interior, with the exact location to be determined

at the time the building is designed.

Fueling Facilities: All fuels will be procured locally and
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stored on site. Installation of four 12,000 gallon under­

ground fuel storage tanks is proposed. These tanks will

contain various grades of gasoline and diesel fuel for use

in vehicle testing. Submersible pumps will be installed in

each tank which will deliver fuel to "island" dispensers

similar to those at conunercial gasoli,ne stations. A metal

canopy structure is contemplated over the fuel dispenser

islands 'to provide shading f·rom the sun and to reduce the

effects of intense solar heating load in the vicinity of the

fuel dispensers.

Waste Oil Storage: An underground storage tank will be pro­

vided to store oil which is drained from test vehicles. Size

of this tank will be determined during design of the building

and related facilities. A vendor will be utilized to remove

oil from the storage tank on an "as needed" basis.

Water Supply: At the present time, a well is located in Sec­

tion 17 on property to be acquired by Chrysler but which will

not be included in the special use permit. Well data and

water analysis indicate that this supply will be adequate for

present known requirements. An economic study must be

performed tode~errnine whether a new well installed closer

to the building site would prove to be a better financial

investment initially. Available maps showing groundwater

supplies in the area tend to indicate that sufficient ground­

water supplies are available on site.

Sewa<jeDisE>0sal: Initial development will utilize aseptic

•
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tank and disposal system installed in accordance with local

Maricopa County Health Department standards. Information

obtained from soils maps of the area indicate that soils in

the area have suitable permeability for subsurface disposal

by leaching pit or similar methods of disposal.

BuildinSI Heating: Natural gas is not available in the area

for use in heating. Present plans anticipate the use of

either liquidpJ;:'opane or fuel oil for building space heating.

The specific heating source will be determined at the time

the building and related facilities are designed, along with

a study on the economics of providing a solar heating source

for the building.

Telephone and Electric Power: These utilities must be ex­

tended to the site from a location somewhat distant from the

proposed development. This subject is treated elsewhere in

the narrative presentation.

Area Lightin<J: Low intensity security lighting is proposed

around the perimeter of the garage-office building and in the

vicinity of service and storage areas. Parking lot type fix­

tures are proposed for vehicle parking areas.

Perimeter Fencing: Perimeter fencing in the building site

area is proposed to be 6' high chain link type fence fabric,

supported by galvanized steel posts, top rail, and including

top arms with three strands of barbed wire. Other perimeter

. fencing will consist of four strands of barbed wire to a

height of four feet, fastened to galvanized steel posts. It
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is proposed to install all fencing 40' inside the property

line to facilitate construction of external section line roads.

on easements to be dedicated for future road construction.

•

Site Security: Specific details for providing internal site •

security remain to be determined. The facility will operate

on a basic five day, three shift operation, which will neces-

sitate some form of site security during weekends and holiday •

periods. A contract security service may be provided until

such time as a permanent employee-manned facility security

force is established. Exterior area lighting will also be

installed within the building development area to increase
•

security.

Fire Protection: Initial construction will include a ground •

level storage tank or .enclosed reservoir for storage of water

for domestic and fire-fighting purposes. Suitable pumping

equipment is envisioned which will provide pressure to lines •

in the area. Yard hydrants are contemplated to service the

garage building and fueling facility areas. All hydrant and

pose connections will be compatible with equipment operated

by the local Wittm~nn area Volunteer Fire Department. As an

additional.back-upsystem,·purchaseof a combination water

sprinkler-fire truck vehicle is planned in the initial de­

velopment, to serVe both the needs of vehicle testing and

to be capable of responding to vehicle or grass fires on

the site.

•

•

•
Emergency ~quigment: Additional on site emergency equipment
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will consist of a wrecker for towing disabled vehicles, and

an ambulance for use in transporting personnel for medical

treatment. Training will be provided for emergency vehicle

personnel in accordance with state and local licensing re­

quirements.

Road T~sting Facilities

Test Track: The purpose of this facility is to enable vehicles

to be driven safely at high speed to obtain testing data such

as fuel economy, component durability, and overall vehicle

performance in a warm-weather environment. The test track

will be oval in configuration, wi'th a minimum length of 4

miles, level straightaways, and lie in a uniform plane which

will generally slope to conform with the existing ground

topography. The track will consist of three bituminous con­

crete pavement lanes each 15' wide and designed for speeds

of 40, 80 and lOOmph without lateral acceleration to the

vehicle when it is proceeding at design speed. Separate lanes

are also to be included adjacent to the inside lane of the

track at four locations to accommodate reversing operations.

Proposed access to the track interior is provided by an under­

pass ,structure which has a minimum inside width dimension of

30', and a clear height of 16'. Provisions to remove accumu­

lations of rain water from the interior of this structure are

also contemplated. An alternative access to the track

interior from a grade level crossing along a straightaway

portion of the track is also to be provided. Access and
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end of the straightaway and at the midpoint.

Brake Testing Grades: This facility will be used to evaluate

vehicle parking brakes, transmission brake locking, and fluid

level determinations. Three short length grades are re-

quired, one with a 15% slope, one with a 20% slope, and the

final with a 30% slope. Each grade will have approximately

50' of actual grade length and a maximum height of 25'. Ver­

tical pavement transition curves are provided between the
..

access to the grade and the start of the grade slope to per-

mit a vehicle operator either to drive in forward gear up the

grade or to back the vehicle up the grade in reverse gear.

Proposed elevations at the top of the grades will not exceed

a height of 25' above the surrounding ground. Each grade

will be paved with concrete placed in a 15' wide lane.

B~a~eWetting Faqi1ity: This facility is a trough or pond­

like structure into which vehicles may be driven to wet wheel

braking components. Trough length is 50', with normal water

depth of 6". Ramp approaches are provided at each end of the

trough to enable vehicles to enter and depart the trough. In-

side wall-to-wall dimension of the trough will be 12' minimum.

perimeter Security Road: .Tomaintain visual security of the

site an internal perimeter security road will be constructed

along a path which will generally follow along inside the

property fence line. It is proposed that this road will be

an earth trail graded in the native soils of the site and

which follows the existing contours of the property and is
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Emissions .. laboratory equipped with -dynamometers and

exhaust gas analysis equipment .for use in determining

high ambient temperature effects on vehicle exhaust and

vapor emissions.

Covered work stalls located outside, with vehicle hoists

mounted below a canopy structure. This type facility

can be used to service "warm" vehicles without adding

to the air conditioning load "in garage work space.

Warehouse buildi.ng for storage of tires, vehicle com­

ponents and supplies.

Garage building providing expanded space to the existing

structure or additional vehicle work space as required

by future testing programs.

Durability road paved for accumulating endurance mile­

age on test vehicles •

Ride and handling road for use in evaluating vehicle

ride and handling characteristics and for evaluation of

the high temperature effect on vehicle suspension com­

ponents.

Dust road for determining vehicle durability and dust

infiltration patterns for passenger. compartments, trunk

space, transmissions, air intake systems, braking sys­

tems and other vehicle components. This facility will

be located in the interior of the site so as not to

impact on surrounding properties.

passby noise measuring site for recording external noise
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on passenger vehicles and trucks.

Off-road test course for evaluating trucks and four­

wheel drive vehicles.
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ITEM 4 - RELATIONSHIP TO
SURROUNDING PROPERTIES

The entire six square mile Southwest Proving Ground site is

at present optioned by Chrysler Corporation from several owners.

The majority of the acreage is owned by Arizona Rochester Develop­

ment Corporation. The site has Rural-43 zoning and is entirely

vacant. Property southeast of the site is vacant, open desert land

owned by the Sperry Rand Corporation. To the north, the land is

also vacant, open desert land, with the majority of that area owned

by the State of Arizona. To the west is the. Town of Wittmann, which

is an unincorporated community with a population of about 560 in

1970. To the southwest across Highway 60-89-93, the land is used

for agricultural activities, with isolated shops and commercial

uses along the highway.

Land surrounding the proposed special use permit area is

sparsely inhabited, natural desert land with no present develop-

mente The nearest dwellings are one-half mile from the site boun-

• dary and over a mile and a half from the main testing facilities.

Twenty-one parcels surround the proposed special use permit area.

The nature of the proving ground is such that it will create
- -

• little impact on the surrounding area. Chrysler intenos to

retain its relative seclusion from the pUblic, which will provide

opportunity for product security. Placement of the facilities on

• the site has been well set back to provide maximum buffer from

future development on surrounding parcels. A concerted effort

•
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will be made to minimize scarring of the terrain so that over

ninety percent (90%) of the total 3,808 acre site can remain in

its natural desert condition.

The proposed Chrysler proving ground facilities is ideally

suited to the existing rural nature of the area, and represents

a compatible usage with the variety of land uses in the area.

•

•
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ITEM 5 - LOCATION AND ACCESSIBILITY

Present Conditions

The proposed proving ground site is located on the

northwest side of State Highway 60-89-93 near Wittmatnn,

Arizona, 32 miles northwest of Phoenix. The hig-hway is a

patved two... lane roadwaty connecting Sun City and Phoenix with

Wickenburg- and other points to the northwest.

Access is not now available from the highway directly

to the site. However, application can be made to the Arizona

Department of Transportation (ADOT) for such access.

State Highway 74 (Morristown-New River Highway) is a

paved two-lane east-west roadway approximately two miles

north of the site. No direct access exists from the highway

to the site, but a county-maintained roadway near the west

boundary of the proving ground connects State Highways 74

and 60-89-93. Again, application can be made to ADOT for

direct access.

Birdsong Avenue is a county road which extends eastward

from the Town of Wittmann along the section line between Sec­

tion 18 . and 7. Present right-of-way dedications ex.tenda

few hundred feet east of Nadaburg School on Birdsong Avenue

and one-quarter mile north of the school on the mid-section

line. Maricopa County maintenance and jurisdiction for

Birdsong Avenue ends about one-half mile west of the west

section line of Section 7 and 18. From that location to



5-2

the site the road becomes merely a single-lane dirt path.

In 1976 the average daily traffic on Highway 60 just

southeast of the Town of Wittmann was about 5,700 vehicles;

east of the Town of Beardsley, which 'is southeast of the

site, the average daily traffic was 6,400 vehicles.

The Atchison, Topeka and Santa Fe (AT&SF) railroad

line is located approximately one mile south of the site,

parallel to and on the northeast side of Highway 60~89-93.

These tracks are used for freight trains only, with the

number of trains averaging four to six daily, generally in

the evening. One major unsignalizedcrossing of the rail­

road is provided in downtown Wittmann.

I?roEosed.Access

Access to the proving ground has been proposed in two

phases (See Figure 1). Temporary initial access will con­

tinue to be through Wittmann via Birdsong Avenue to the main

entrance. To reduce traffic through the town and past Nada­

burg School, ultimate plans contemplate a permanent 1.8

mile paved 28' roadway from Highway 60-89~9J north to the

site along the section line between Section 17 and 18. This

roadway. would be built to Maricopa County Highway Department
. ~ . - ..- . . - . - - -

standards on 80' of dedicated right-of-way.

In order to complete the ultimate north-south entrance

road, a public crossing over theAT&SF railroad must be pro­

vided along with aCCeSS to Highway 60-89-93. It is proposed

that the required railroad crossing and highway access

•

•

•

•

•

•

•

•

•

•

•
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•

•

•

•

permits be obtained by the Maricopa County Highway Department.

Because of the time delays inherent in such applications,

temporary use of the Birdsong entrance is initially required.

Chrysler Corporation proposes to obtain the required 80'

right-of-way dedication along the section line between Sec­

tions 17 and 18. It is proposed that the access road shall

have a bituminous pavement surface constructed to Maricopa

County Highway standards. A similar SO' right-of-way dedica­

tion will be obtained along existing Birdsong Avenue eastward

from the present termination of Maricopa County right-of-way

dedication to the proposed proving ground entrance. It is

proposed that this initial route be graded from the existing

native soils with provision for an oil treatment to control

dust.

The nature of the proving ground facilities does not

permit public access through the six square mile site. For

this reason, access within the general area must be via sec­

tion line roads bordering the site. It is proposed to provide

a forty foot wide half street dedication at a future date

when such boundary. roadways are required.



·ITEM 6 ... SCHEDULE OF DEVELOPMENT PHASING

Development of Chrysler's southwest proving ground will be

an evolutionary process occurring over many years. As new test­

ing requirements are mandated, additional, as-yet unforeseen

facilities may be necessary at the proving ground. At this time,

however, Chrysler anticipates constructing only the facilities

identified in Item 3 - Description of Proposal.

Current planning envisions these facilities to be constructed

during the following time periods:

Phase 1 - (0-2 years)

1. Perimeter and security fencing

2. Access road (temporary and permanent)

3. Utilit:.ies (including provisions fo:!: fire protection)

4. Building complex:

Garage-office building

Visitor, employee and test vehicle parking

Material delivery facilities

Material exposure storage area

Vehicle wash area

Axl~'Weighing scales·

Fueling facilities

Waste oil storage

Landscaping and screening around buildings

5. Perimeter security road

•

•

•

•

•

•

•

•

•

•

•
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• Phase 2 - (1-3 years)

1. Road testing facilities

•

•

Four-mile test track

City traffic simulation (city block) course

City traffic circle

Straightaway road

Brake test grades

Brake wetting facility

• 2.

.wind screens

Supporting facilities for road testing operations

•

3. Interior aCCess roads to connect facilities

Phase 3 - (3 years and beyond)

Potential site facilities could include:

1. Carburetor laboratory

2. Emissions laboratory

• 3. Covered work Stalls

4. Warehouse building

5. Garage building

7. Ride and hand~ing road

8.· Dust road

•

•

6.

9.

Durability road

Passby noise measuring site

10. Off-road test course

•

•

11. Additional facilities as required or mandated by
federal law or required for product development and
testing.
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ITEM 7 - PUBLIC UTILITIES AND SERVICES

Water Supply

Two water companies serve the Wittmann area at present,

the Wittmann Water Company, and Spear 7 Water Company. Of

the proposed use area, only the southwest quarter of Section

7 lies within a franchised area (Spear 7). At this time,

Spear 7 Water Company is in receivership and being operated

by the Arizona State Corporation Commission.

Chrysler Corporation intends to provide domestic and

firefighting water from existing and proposed private wells

within its property. A possible initial source of water could

be supplied Oy an existing well in the northern portion of

Section 17, Township 5 North, Range 2 West. Results of pumping

and water quality tests on this well are contained in the ,

Appendix. AS water needs increase, an additional well and/or

ground storage capacity may be added to the system. The

location of a second well will depend on the results of further

economic study.

Sewage Disposal

There are no existing sewer< lines in theWi.ttmann area.

All sewage is handled with individual septic tanks. An

analysis of the soil conditions at the site indicates that

septic tanks will function quite adequately for the type of

development proposed.

•

•

•

•

•

•

•

•
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Initially, a septic tank sized for 100 people will be

installed in accordance with Maricopa County Health Department

standaJ:'ds. In future stages of development, when projected

maximum employment is reached, an additional septic tank

will be constructed. Locations will oe suffiently removed

from any wells, to prohioit contamination.

Electr;i.city and Gas

Electrical and natural gas service to the Wittman area

is prov;i.ded oy Arizona Puolic Service. The nearest point

of electrical service is via existing overhead 3-phase,

12,500 volt power lines that extend to a point approximately

600' southwest of Birdsong Avenue near Nadaourg School, one­

half mile from the nearest use permit area.

It is proposed that initial electrical service to the

main ouilding complex be provided by an extension of these

existing overhead electrical service west along Birdsong

Avenue. Future service may oe provided from the south in

conjunction with an additional access road directly con­

necting the site with Highway 60-89 .... 93. In either case,

sufficient power is available to meet all projected power

needs for proving ground facilities.

Natural gas availab~lity is limited, due to the present

moratorium on further expansion of the system. Although

this policy is temporary, and gas availaoility may change

considerably in the future, no plans are being made to use

gas. This opt;i.on, however, does remain open, based on
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availability and further economic study.

Telephone

Mountain Bell provides telephone installation and

service in the area. Existing overhead lines serve both

Nadaburg School and the residences immediately to the north.

Extension of these overhead lines east along Birdsong Avenue

can take place in conjunction with the proposed electrical

service extension. Sufficient capacity is not presently

available to accommodate all expected Chrysler needs.

Contact has been made with Mountain Bell representatives to

explain Chrysler's needs and initiate plans to supply suffi­

cientcapacity for ultimate development.

Police protection

Police protection is provided by the Maricopa County

Sheriff's Department. Chrysler also intends to provide

fencing around the proving grounds perimeter, and security

fencing around sensitive areas. Additionally, consideration

is being given to either permanent or contract supplemental

security. service.

Fire Protection

The Wittmann area is served by the Rural FireDepartm.ent~

Chrysler intends to provide additional on-site fire ..... fighting

facilities as a further protection of> its investment. A

ground storage tank or enclosed ground level reservoir is

envisioned to Serve poth domestic and fire-fighting needs.

Yard hydrants will be placed to service the garage and fuel

•

•

•

•

•

•

•

•

•

•

•
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• facility areas. A combination water sprinkler-fire truck

vehicle is planned in the initial development to serve the

testing program and·as back-up for the local community fire-

• fighting force. In addition, fire prevention will be a major

consideration in design of facilities.

Refuse Collection/Disposal

• Several options exist for refuse collection and dispo-

sal. The most desirable appears to be utilization, on a

contract basis, of a private service. Several operate in the

• Wittmann area and could adequately serve the proving grounds.

•

•

•

•
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~II©~~@@~
P. O. BOX 158 • GOOOY£AR, ARIZONA 85338

May 18, 1978

Mr. GeraldPruder
Chrysler Corporation
P. O. Box 1919

. Detroit, Michigan 48231

Dear Mr. Pruder:

Arizona Public Service Company will provide electrie
serviee in the area of the SE~ of the SE~ o£Section
7, T5N, R2W subject to our present extension policy
filed-with the Arizona Corporation Commission and
any extensions would' "be subject to right of way
availability and railroad permits, if necessary.

Sineereiy> / 77-.".

~·/J~%~~v
~~;.!F. Matteson

Engineering Supervisor
Western Division

LFM: la

cc: Frank Haze Burch
Al Heitzmann

t- ,



Phoenix, Arizona
May 30, 1978

Mr. Gerald D. Pruder, P. E.
Facilities Planning Supervisor
Chrysler Corporation
Chelsea, Michigan 4-8118

Dear Mr. Pruder:

@
Mountain Bell

•

•

•
You· have requested a letter from The Mountain States Telephone and
Telegraph Company concerning the availability of telephone service
to the property described' as follows:

All of Sections 4, S, 6, 7, 8, & 9, T-S-N, R-2-W,
G&SRB&M, Maricopa County, A+izona.

The following information is provided in accordance with the rules
and regulations of the Office of Interstate Land Sales Registration,
Section 1710.105, Part VIII, Subparagraph D:

1. The above-described property is within the operating area of
The Mountain States Telephone and Telegraph Company, but tele­
phone facilities are not available at this time to provide
service to the area.

2. The Mountain States Telephone and Telegraph Company is a public
utility subject to regulation by the Arizona Corporation Commis­
sion and the Federal Communications Commission.

3. Telephone facilities have not been extended to the property.

4. A schedule for the installation of facilities to extend telephone
service t.o the property has not been established. Extension of
telephone facilities depends on numerous factors, including such
things as the Telephone Company's capital requirements and ability
to raise capital, availability of manpower and supplies, potential
use of the facilities and the economic feasibility of providing
the service. construction charges will be assessed for the in­
stallationof facilities in accordance with Telephone Company
tariffs. In addition, telephone service is provided pursuant to
the terms ,conditions, rates and charges set forth in Telephone
Company tariffs on file with the applicable regulatory agencies;

-
• Leat erwood

Financial Supervisor
Forecast & Development

•

•

•

•

•

•

•

•
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The Atehlsod, Topeka add Santa Fe Railway Company
--------- A San/a Fe Indus/ries Company _

121 East Sixth Street, los Angeles, California 90014, Telephone 213/628-0111

Los Angeles, May 23, 1978

File: 231.2 (AF-160.2)

Mr. Gerald D. Pruder, P.E.
Facility Engineering Supervisor
Engineering Office
Chrysler Corporation
P. O. Box 387
Chelsea, MI 48118

Dear Mr. Pruder:

ext. 2553

•

•

•

•

•

••

•

Reference is made to May 22nd telephone conversation between
Mr. Earl Nichols of our Los Angeles office, Ted Kauffman and yourself re­
gar<iing access road across our Fourth District main. track to serve your pro­
posed test facility near Whittman, Arizona.

This letter will confirm understanding reached whereby Santa Fe,
in this instance, will not oppose establishment of a grade crossing at approx­
imately Mile Post 160.2 providing such crossing is desired by Maricopa county,
approved by the Arizona corporation Commission, provided with adequate auto­
matic grade crossing warning system and constructed at no cost to Santa Fe.

t;:ry;Iii;"
;. • G. Fry, /
I Assistant General Manager

Engineering

cc: T. A. Kauffman
AT&SF Railway Company
Room 664 Arizona Public Service Bldg.
4l1North Central Avenue
Phoenix, AZ 85004
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WATER QUALITY AND PUMPING TESTS

FOR PRIVATE WELL, SECTION 17
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APPENDIX B

THE FOLLOWING DATA. REGARDING

WAS OBTAINED FROM

THE ARIZONA STATE LAND DEPARTMENT



5510 e, WASI..fINGTON

Phone 273·7356
PHOi::NIX. ARIZONA

•

•

o E A L,I"--'
e~

Jy"'TER

April 26. '1972

•
~estern American Mortgage
728 E. McDowell Rd.
Phoenix, Arizana

Attn: f':r. Suggs •
Dear Sir:

"fe tested the well at ·~'tittman which was drilled by Arizona Well
Drilling. The follo~~ng results were cbtair.ed. •

Hole size
Pump setting
PU::lP
Static Level

8"
700'
19OP Sta Rite
1+7'i'

40HP (curve ene)

•
.. ,
.' PU:':.:!'lin~ at 175 GPH

Pm.lpin~ at 195 G?~'i

Dynamic head 18'528'
D:m;~.1.::i..c he::ld is 541 t

At 2. depth. of 57:~ I the well sho'.:~...~. '.':'.::::i '.j' :;:rodut:~ 225 GPH. •,
I

"

Duke Cow~.Cj·

Cowl ej' P'lr:p t'( Supply
~ i.~;·:: ;'., . "'? (:1 tns'con·' St.
Pho~n~x, Arizona ~5034

yours tr~n,.J ....~ .. ;..",:.. ", '.~: ./
.JL/~"" •

•
'~

••
"

• ~.! ..

\ ...:..../
'.' '."



'lASORATORIES

•

•
ARIZO'NA

.~

" A DIVISION OF CLAUD!;: C;. McL.EAN & SON LABORATORIES, INC.

817 WEST MADISON ST. PHOENIX, ARIZONA 85007 PHONE 254-6181

For: Mr. Clarence Suggs
728 East McDowell

• Phoenix, Arizona

~

Da~: Marca 30, 1972

L.ab. No.: 2260

Sample: Water Marked:. No Mark

I.Received: 3-29-72

I "$ubmitted by: Arizqna Well Driliing
, .'

•
Total Soluble Salts
Iron
Fluorides
Calcium

•. Magnesium
Sodium
Chlorides
Carbonates
Bic,lr!"w::ltes

• Sulphates
Nitrates I

Chrom~t~s, hexavalent
Phenolphthalein Alkalinity

. Methyl Orange Alkalinity
Calcium Hardnesi

• Magnesium Hardness
Total Hardness

.... pH'

Lt." = Jess than

•

f~EPORT ·OF LABORATORY TEsTs

~.

465 ppm
l.t.* 0.1

1.2

1··
u':'::

:1
1. t. ':'.05

(I

144

6:'.
l:.;t·i

7.9

'. '

Respectfully submitted,. . .

,'.

•

•

LAW D!:::l\~T~Y'::;\:T

, REC'D. O-:"L~ , H:'·.ZP-'( .
ACT!ON ___

ARIZONA-TESTING LABORATORIES

l?I ~ .-1\."
.j ,1ft, ,e" 11/J
(/' wl..tVV .-Z-If'/I~tLPA

(~;f.l\,;c.!tl E. McLean, Jr.



•

•

•

e·

•

•

•

e.

•

•

•
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DRAINAGE CONSIDERATIONS
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• APPENDIX C
DRAINAGE CONSIDERATIONS

•
GenetalRequirements:

As described by the Maricopa County Flood Control District
(MCFCD), there are two main objectives with respect to drainage.
These include maintenance of flow direction and peak flow values
based on a lOa"'year flood. In measuring the achievement of
these objectives, the District compares pre-development and post-

• development runoff.

Plans for detention are needed where a proposed development
is characterized by one or more of the following:

• 1.
2.
3.

Special uSe
Roadways with large diversion or detention
Large parking lot, paved or roofed areas.

•
Requirements are not specific but instead set on a per....case

basis. Preliminary contact with MCFCD indicates that for this
project only the building development area will be subject to the
stormwater detention criteria. This requirement will be met in
the design of individual facilities to be included within the
building development area.

Computation and Collection of Runoff:

• To meet MCFeD requirements, the following general approach
has been developed.

1. Obtain plan/profile drawings for State Highway 74
directly north of the study area.

Using Bureau of Public Roads charts, calculate maximum
flow through the drainage structures under Highway 74,
assuming the 100-yearstonn does not overtop the highway.

compute peak flow for the lOa-year storm, 0100, ac­
cording to Soil Conservation Service (SCS) methodology,
as contained in "Hydraulic Design·for Highway Drainage
in Arizona," published by the Arizona Department of
Transportation.

2.

5.

Locate and identify all drainage structures on the
applicable section of State Highway 74.

3. Using USGS quad sheets, establish and identify the
individual drainage areas (see Figure C-l) .

4.

•

•

•

•
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7.
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Calculate 0100 for the drainage areas between High­
way 74 and the north boundary of the site.

Calculate lag time (or travel time) for 0100 above
Highway 74 to reach the north boundary, and add hy­
drographs to determine total peak flow entering the
site from the north.

•

•

•
8. Develop general concepts for handling calculated

flow through the site.

SCS Assum:etions and Methodology:· The method developed by
the SCS for estimating runoff from drainage areas incorpo­
rates recorded rainfall data and drainage basin character­
istics such as area, shape, slope', vegetation type, percent
of vegetative cover and the infiltration capacity of the
basin soil. The procedures apply both to small drainage
bas~in areas less than 10 square miles, and with some modi­
fication to drainage areas larger than 10 square miles.

For the drainage areas. impacting this proj ect, vegetation
consists lar<jely of desert brush, which is typical of lower
elevations with low annual rainfall.

The hydrologic cover density, defined as the percent of
ground surface covered by the crown canopy of live plants
and litter is poor (approximately 10%) .

The hydrologic soil group comprising a large percentage of
basin topsoil is classified as Group C. Included in Group
C are soils having slow infiltration rates when thoroughly
wetted, consisting chiefly of soils with a layer that im­
pedes the downward movement of water, or soils with a
moderately fine to fine texture and a slow infiltration
rate. These soils have a slow rate of water transmission.

Atta.chment 1 to this appendix contains the step-by-step
procedure utilized in applying the SCS methodology to this
development.

Attachment 2 contains the peak flow computation sheets for .
.the drainage areas .. north of Hi<jhway 74 and the area between
the highway and the north boundary.

Table 1 on the follOWing page summarizes the results of the
calculations and indicates peak discharges expected along
the north site boundary during the lOa-year storm.

•

•

•

•

•

•

•

•
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TABLE I

PEAK FLOWS AT NORTH BOUNDARY OF SITE
(100 ...YEAR FLOW)

•

•

•

•

•

DRAINAGE
AREA

1

2

3

4A

4B

5

6

7

8

9

10*

11*

TIME TO PEAK
(Tp in hrs.)

1.86

0.88

1.75

1.34

1.89

1.04

1.66

0.84

0.84

0.84

PEAK DISCHARGE
(Qp in CFS)

555

184

2,074

821

2,458

337

1,925

151

276

185

•

•

•

•

*Note: Drainage areas 10 and 11 cut across the extreme
northeast portion of the site. Approximately 25% of
this flow will contribute to on-site drainage; however,
the remainder is~ to have little effect on the
proposed development.

Storm Water Routing: Hydrographs for the individual
.drainage areas were developed and routed to the north
boundary of the site. The computation of these hydro­
graphs is contained in Attachment 3 to this appendix.
A combined hydrograph was then drawn to accumulate the
flows at the north boundary from all the individual
drainage areas (excluding areas 10 and 11, which bypass
planned facilities). The results indicate a maximum
flow, Qp=8,109 cfs, with a time to peak, Tp=1.7 hours.

The combined hydrograph becomes the basis for design
concepts discussed in the final section of this report.
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Design Implications:

The plan of development indicates the conceptual layout of

the proposed proving ground faci.li ties. The most critical of

these, from a drainage standpoint, is the 2.4 mile straightaway.

Its east-west orientation, northernmost location on the site

(i.e., first recipient of drainage), and requirement to be level

necessitates special drainage considerations. In essence, the

straightaway becomes the controlling facility. Its location on

the site has been established to optimize proving ground opera­

tions. The level of the finished surface will be established

after a careful analysis of the costs incurred, with various

options available to accommodate drainage. The follOWing con­

siderations must be evaluated before that decision can be made:

1) What level of protection is desirable for test road facilities

(i.e., 25, 50, lOa-year storm), and 2) what level of damage/-

maintenance is acceptable should the design storm be exceeded.

Initial indications are that it will be more economically

feasible to increase storage capacity behind the straightaway

than to increase the culvert sizes to pass through major storm

flows. By utilizing earthen berms on the ends of the straightaway,

the entire northside of the track, can be used for storage without

ponding on adjacent property. Drainage structures can be located

under the straightaway to carry smaller than design flows and to

maintain flow direction.

Additionally, these culverts can be sized to vary storm-

wateJ:;' storage volume. Siz.ing and exact placement of drainage

•

•

•

•

•

•

•

•

•

•

•
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structures will be accomplished during design, after a thorough

economic evaluation of storage/discharge tradeoffs affecting

construction costs. The final configuration, however, will pro­

vide detention to reduce peak flows from the planned development

to downstream areas and will not redirect existing stormwater

runoff.

The remaining proving ground facilities will be keyed to the

final straightaway configuration. Preliminarily, it appears the

4-mile oval will also act to detain peak stormwater runoff. Water

intercepting the northern stretch will either be rerouted around

the oval or pass through culverts into the center of the track.

Culverts will also be placed along the southern portion of the

track to discharge stormwater into original drainage channels.

The southernmost portion inside the oval has been designated as

an additional detention area to be sized during design.

Pad elevations for buildings within the building development

area will be established to remain above the lOO-year flood ele­

vation. This determination will depend upon the discharge rate

from the straightaway directly to the north. Berming and channel­

ization will also be utilized to keep stormwater within defined

waterways and to further protect the structures. On-site deten­

tion for the building area will be for the 2-hour, lOO-year storm

(current MCFCD standard).

The net effect of proposed dreainage improvements should

substantially reduce peak flows and produce an overall improvement

in drainage for downstream properties.
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ATTACHMENT I, APPENDIX C

DRAINAGE CONSIDERATIONS

The basic parameters for hydrologic design for both small

and large drainage areas are identical; however, the design pro­

cedures and application of the various parameters are somewhat

different. Only one of the nineteen relevant drainage areas is

larger than ten square miles. Both are discussed herein, how­

ever, in order to provide a clear understanding of procedures

followed.

Procedure Common to all Drainage Areas---
Steps 1 through 16 are followed regardless of the size of

the drainage area.

Step 1. The boundaries of the drainage areas are defined uti­

lizing contour maps. Figure C-lrepresents a reduction of the

contour map (scale: 1" = 2000') used.

Step 2. Design frequency is selected. The Flood Control Dis­

trict has set standards with reference to the 100-year flood.

Therefore, peak flows published herein are relevant to that de­

sign frequency.

Step 3. Map values for 6 and 24 hours of precipitation values

for all return periods are read and then tabulated in the column

entitled "Map Values" in Table l.

Step 4. Map values are plotted on Figure 2.

Step 5. Lines of best fit are drawn on Figure 2.

Step 6. Adjusting points to represent values on the line, the

new set of values is tabluated in the column entitled "Corrected

Values" in Table 1.

Step 7. The I-hour precipitation value for the 100-year return

frequency is determined: x2
3YlOO = 0.494 + 0.755-=x--
4

where: YlOO = 100-year, I-hour value



•
X3 = 100-year, 6-hour value

X4 = 100-year, 24-hour value

Values for X3
and X4 are obtained from corrected

values on Table 1 for a lOO-year return period. •
3.3

2

4.1

X3 = 3.3

X4 = 4.1

YIOO = 0.494 + 0.755

YIOO = 2.5 inches

Step 8. The hydrologic cover type and density are selected

through empirical evidence and field investigation. All of the

relevant drainage areas contain desert brush vegetation types

with a cover density of approximately 10%.

Step 9. The hydrologic soil group is determined by referring

to the Generalized Hydrologic Soil Map published by the Soil Con­

servation Service and field investigation. The group comprising

a large percentage of basin topsoil is classified as Group C.

Step 10. The size of the contributing drainage area for each

sub-basin is determined. This is accomplished through the use

of a planimeter on a large contour map (I" = 2000') with boun­

daries delineated. These values are found on the calculation

sheets included in Attachment 2.

Step 11. The length of each sub-basin in feet is determined

through applying a distance wheel to the contour map and following

the longest wash. Values are found on the calculation sheets.

Step 12. The width of each sub-basin in feet is determined by

dividing the area of each sub-basin in feet by its length in

feet. Values are listed on the calculation sheets.

Step 13. The elevation at the top of each drainage area is taken

from the contour map and noted on the calculation sheets.

Step 14. The elevations at the points where peak flows are to be

found are taken from the contour map and noted on the calcula­

tion sheets.

Step 15. The slope of each drainage area is found by dividing

the change in elevations (as described in Steps 13 and 14, above)

by the length of the drainage area in feet. These slopes are

•

•

•
I

•

•

•

•

•



•
noted on the calculation sheets.

Step 16. The curve number (CN) is determined. This number is

based on vegetation type and density. Referring to Figure 3,

the relevant curve number is 89.

Procedure Common to Drainage Areas

Less than Ten Square Miles in Size

Steps 1-16 in the previous section apply to both large and

small drainage areas.

Step 17. The direct runoff value (Q) is determined. Figure 4

demonstrates the use of the curve number to modify storm rainfall

to achieve values for direct runoff. The direct runoff value

obtained from the graphical solution of the relationship between

accumulated rainfall and accumulated runoff is 1.45 inches.

Step 18. The values for time of concentration (T ) are deter-
c

mined through use of Figure 5. These values are noted on the

calculation sheets.

Step 19. The width factors (Wf ) are determined by applying area

widths in feet to the Table in the upper left corner of Figure 5.

Step 20. The time to peak (T ) values are found by applying the
p

width factor to the time of concentration for each area.

Step 21. The solution for the peak runoff (Q ) for the lOa-year
p

design frequency, the I-hour storm rainfall and the drainage area

characteristics is determined by the following equation:

•

•

•

•

•

•

•

Qp = 484AQ
T

P

where: Qp =
A =
Q =

peak rate of discharge in cfs

contributing drainage area in sq. miles

storm- runoff in inches

large and

= time to peak (hours) where T = T (Wf )
p c

tabulated on the calculation sheets.

T
P

Values for Q are
p

Procedures Common to Drainage Areas

Greater than Ten Square Miles in Size

Steps 1-16 in the first section apply to both
•

•
small drainage areas.

Step 17. Point precipitation values for additional storm durations

•



are established. From previous calculations, point precipitations

for I-hour and 6-hour durations are 2.5" and 3.3" respectively.

Values for 2-hour and 3-hour storm durations are calculated as

follows:

2-hour = 0.341(6-hour) + 0.659(1-hour)

3-hour = 0.569(6-hour) + 0.431(1-hour)

2-hour = 2.8"

3-hour = 3.0"

•

•

•
Step 18.

Figure 6.

describes

These values are noted on the calculation sheet.

Point precipitation values are reduced to area values by

The percent of point rainfall on the vertical access

the percent by which point precipitation is reduced to •
achieve area precipitation.

Step 19. The volume of direct runoff is determined for each storm

duration using the areal values and the curve number (eN) and ap­

plying these to Figure 4.

Step 20. The time of concentration (T ) is determined through
c

application of the following equation which is shown graphically

in Figure 7:

T =c 7700H· 38

•

•
where: T = time of concentration in hoursc

L = length of the drainage area in feet

H = elevation in feet

Values are calculated for storm duration of 1- 2-, 3-.f

and 6-hours and noted on the calculation sheet.

Step 21. The peak discharge (Q ) is computed for each storm dura­. p
tion per the following equation:

484AQ
D"2 + .6Tc

•

•

•
where: Q

p
= peak rate of discharge in cfs

A = contributing drainage area in sq. miles

•

•



•

•

•

•

•

•

•

•

•

•

•

Q

D

Tc
Step 22. The design

is the greatest peak

= storm runoff in inches

= storm duration

= time to concentration in hours

discharge for the selected design frequency

runoff obtained in Step 21 above.



ADDENDUM to "HYDROLOGIC DESIGN FOR
illGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determine precipitation values for various dura­

tions and return periods.

STEP 1. From the precipitation maps in the manual "Hydrologic
Design for Highway Drainage in Arizona", determine the precipi­
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'

TABLE 1

Return Period Precipitation Value s (inche s)
(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

L/ // 'I ~/ /. ~ // /. "7/'2 I. /.

8~1'
/ 9// 2.2~' 2.r~~5 /.

10 2.2/1

22/' 2 7~' 2.7"/
'/

2~" 3.3" 3.2~'25 2.7

50 3.0~ <~. LJ /1 3.7" 3. 7-"-
100 3"" 3.3'/ Lf. / 'I' '-/. / /,3 ...

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) fhere may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi­
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth Vl~rsus

Return Pe riod ll Ifig. 1.

-1-

•

•

•

•

•

•

•

•

•

•

•
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PEAK FLOW COMPUTATION SHEETS



•

•

ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

Vf?A IN4L7Ej
1/ED1/6

".',-.-' --
lIay 1-4--

?

S C S METHOD: PART I

•
LOCATION DATA:

Hi g hw a y-"""'-,~--f--'~"-4~4-........r--~---:----..",.---n-­
LocatIon

Pr 0 j e c t ~~2..C~;.;..a:::..c.":::::::~~~~~"'-'.::LJ2.t::1.-a~
Name of Strea

/J/lq;., cooa
5" I

-

)

4, /

2'25 Q

/ .9 .9 S
t,20

1130
/, 10

__......I ()-'---'-O'--__Ye a r s
__--:o;.c? ,_4:.-...1__s qua re mil e s

__--I.....I'-,!,~,0",,-=O_L~)_f e e t

Qp =484AQ =
Tp

Peak Discharge

DESIGN DATA:
Design Frequency
Drainage A rea
Drainage Length
Elevation

Top of Drainage A rea
A t Structure

Drainage A rea Slope
Drainage Width

Width factor W f
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Pre c i pitation

P = 6 hour =
P =.: 24 hour =

DESIGN COMPUT A TION:
Precipitation P = 1 hour = .-. cinches

---'---/......' -=--'''::---
Curve Number 6;)
Runoff Q = I, .f:"- inche s

---'--'----'-'-:-:=---
Time of Concentration Tc (), 82 hours,.,

----'=~"""-""--- I'
Time of Peak Tp = (TC)(Wf) __---=:..0.:..,....9~O;;.-,__hours

18 tf (0, 17 ) (I, 45 )
~JO

= 50~ cfs
----'-"-----'=----

•

•

•

•

•

•

•
Computed by 7J ,J/~

;

• I i II)



•
ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET •
S C S METHOD: PART I

•

•

•

•

t.::: 2Z,000
2 ft?cJO feet
12(":')0 feet

?,82 %
2000 feet
;.00

-:?'. :; inche s

~, / inche s

___/.~()-..,/"....O yea r s
__--'-I.;...,.....?-'-R s qua re mil e s

__/_'.;...I-->..i""....:' ....i .-';.J.(..<,)_fe e t

LOCATION DATA:

Hi g hw a y_.J-+-L---L.....c.-I.:,;..L.-S.~----:,...-L-'7f'- ~ C 0 un t y ,:t.?OZ' Ie ("';:":'> a

Location I
Pro j e c t N'&:~~~AJ.;....lt,.""'-;~~~L.L.~~'-'L&.iU::..u:lIt.it.'-Stati on _
Name of Strea

DESIGN DATA:
Design Frequency
Drainage A rea
Drainage Length
Elevation

Top of Drainage A rea
At Structure

Drainage A rea Slope
Drainage Width
Width factor Wf
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Pre c i pitation

P = 6 hour =

P = 24 hour =

•

=_--,1,--3~fJ=--·-""q__cf s

Peak Discharge Qp = 484AQ =

Tp

184(;.1 .;)) (;, tJr- )
, ), ;J

•

Computed by D. h('~c(b, Date -:;:-h 7- h!i
_-..I!.=-=--,}L.-J.--'-.L..-.ool7~-+------ ---7..........,~---"'-Jr-L-;l""""----- •

, "

•..) "l -

2 t)tJ •



• ()

ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

• HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

3,3
4,/

@vd hlVf~h
/() %
~

__--L./~D"'""Q"""-__y ear s
__---'"/....; O........./__s q ua re mil e s

_......:..../'""tz:....., 5"'-l;O~Q~_fe et

_---'2~4-":o~O~_-feet
1))90 feet--...:....::..-:...-=--

__...:Z;;,...;",.".'1.:.....1..8.:..-_%
__-:./~l~()~Q..:::-_fe e t

j,oO

LOCATION DATA:

Highw a y---..,..~~~'-H~-+-+-,...----.,.,..--,~-­
Location

-~~~~~f--!.L~="7""~==--..I.-l.lL.....:l~..c....L...--'-l.L.""-=:"-"":::;"'--:"'~~-----

Project Nu.
'-"'~~""-':'.L.>-.z-..;"""""DL.-r-L-'o4#C-~~=OOC;""""""'"

Name of Strea

DESIGN DATA:
Design Frequency
Drainage A rea
Drainage Length
Elevation

Top of Drainage A rea
At Structure

Drainage A rea Slope
Drainage Width
Width factor Wf
Vegetative Cover Type

Ve&~ta!~~y,elCpv'er Density
, '.,' Soit, pfr om~.I,",,,1 . .

Precipitation
P = 6 hour =
P = 24 hour =

, ~. I
.1 "

~ 1~lt . " I

•

•

•

•

•

•

•
Peak Discharge Qp = 484AQ =

Tp

= 844- cfs

• C omputed bY_",,-D~_-.L-J.L-/'.....~.....(:!'=V:-.tIoIe-=/='¥I,-' Da te 7~/~2,...:...r'--t'J/~/..c..r-J8~,~__

•
-34-



•
ARIZONA HIGHWAY DEPARTMENT.

BRIDGE DIVISION

HYDROLOGIC DESIGN DA TA SHEET •
S C S METHOD: PART I

•

•

•

•

•

7

89

), :3 inches

4, I inches •
2, -I

inche s~

Z (; (J ()

dey:,; 1 61(1(1-7
II) o/c

C

/' /f /­

/, j
(, ()8

-181: (3, 1»(;115)
/08

=_----"2~3_4__::0'---_cf s

P = 1 hour =----:::----

Q=
Tc

Tp = (Tc) (Wf)

Qp =484AQ =
Tp

..
- .. -.

~~~ 1 ':"i.. r L. c. t L.. r t-

Draina.ge A rea. Slope
Drainage Width

Width factor Wf
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

Peak Discharge

DESIGN COMPUTATION:
Pre c i pitation
Curve Nun1ber
Runoff
Time of Concentration
Time of Peak

DESIGN DATA:
Design Frequency
Drainage A rea
::::J:-;:. ::.<=- .;:i= :.... 2" r.·~th- -

LOCATION DATA:

H ig h w a y----r..,...:----,----"'--:---;o;-..,..--­
Location
Project '

Name of Streal

Computed by D ,O.:.a;§r Date
---=-,.L-J-=--C-~--L--::~--- •

, .,...) i_: _ '.



•
ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

• HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

')1

?d c., ("\
<-- 'l:J ..J

1250
z, 14:

2:320
If DO

cb C:~ed hi u [Ii
/0 o/c
C

__--'-/_()_O y ea r s

___1.;../-,,8::...b~__Squa rc nl il e s

__.....:2::...:...../.,,--,-7.....:0;;....;:;0_£e e t

LOCATION DATA:

Hi g hw a y---J.>~+-"'~~~,...,..,--,---:------:or-~
Location

----:,.....r~:.J.!..i.4--.J...J..j~!b:-.L.:.4..--~...I.:::l..:~~..-!.----.L~~......./...~------

Pro j e c t ~'<d'.LL.¥.:5O....£j~.......~~z;lf...Gu:j~;.;.lL.~~:z.:::;.
Name of Strea

DESIGN DATA:
Design Frequency
Drainage A rea
Drainage Lc ngth
Elevation

Top of Drainage A rea
At Structure

Drainage A rca Slope
Drainage Width

Width factor W £
Vegetative Cove r Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

•

•

•

•

•

•

•
Peak Discharge Qp =484AQ =

Tp

=

184- (! 66 )(;/15)
0,.98

/332 ds
I

•
Computed by D h ct~t:

•
" 3,[-



ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DA TA SHEET

S C S METHOD: PART I

LOCATION DATA:
H i g hway I}) I? (; ),1 ('I C au nt y /t/t'/ ,)' ,I ':1, ' ;) ,''\

Location (j /,)"ft"e An, ?3 I
---":=='-'-O--.-r-"'-"--+-:--+-=-----'~~""--<-_'___,,._:_-"'-''"-'--'--~''-----..,.-----

Pro j e c t ~'__"l'J..L.~~~.......~~~:.:...LLj.o';Wl~~J.-L:&...iI.....Sta ti on _
Name of Strearfl

_~~::-::w..-----=~-----'-------------+_-

DESIGN DATA:
De sign F rcquc nc y
Dra inage A rea
Drainage Le ngth
Elevation

Top of Drainage A rea
At Structu re

Drainage A rea Slope
Drainage Width
Width factor Wf
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

•

•

•

DESIGN COMPUT A TION:
Precipitation
Curve NUD1ber
Runoff
Time of Concentration
Time of Peak

Peak Discharge

P = 1 hour =----=--=---

Q=
Tc
Tp =(Tc)(Wf)

Qp =484 AQ =
Tp

=

C on1pute d by
- .......:--""'---r~--"' .......'--'=+------

•



• ()

ARIZONA HIGHWA Y DEPARTMENT

BRIDGE DIVISION

• HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DESIGN COMPUTA TION:
Precipitation P = 1 hour =

--~---"'----

'Curve Number
Runoff Q =
Time of Concentration Tc
Time of Peak Tp = (Ic) (Wf)

-

___.1....1L1"",,-,O=-__yea r s

I 2 -:7 squa re mile s__--'--'~.....r_
_---'-I...;.H-'-"""2.....():.:..(-"-)'--_fe e t

5.-::; inches
4. I inches

LOCA TION DA TA:
Highway

----:'-'l~.:...J,o--'--:7-'~~~---_::;____"..---_:_

Location
-~~~..::-.-,u-"""'r-+::::t-----'",....:-;;;::..;....:.""""---r'--.:....>o:,-,><--'---..::::::.....::::::..-_-----

Pro j e c t ~U2c~:.LL'L...2~~~~~~SZt.~vz..l4..:c.-'
Name of Strea

DESIGN DATA:
Design Frequency
Dra inage A rea
Drainage Length
Elevation

Top of Drainage A rea
At Structure

Drainage A rea Slope
Drainage Width
Width factor Wf
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

•

•

•

•

•

•

•
Peak Discharge Qp =4B4AQ =

Tp

=

~84(;, z 1)(/15)
1.0 .

892-- cfs

•
Compute d b y_~Z2~::"-...",I.de:..,LJ..........Gi<L.(L.f.i_7¥-/ Date__?;-4--Iz,;;;;;"",T.L/~/~Z~<9o!..· _

• "7 ilf)



ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S C S METfIOD: PART I

.' \

•

•

LOCATION DA TA: '.
Hi g hway 4/ I Z-(J}'Ja 14- Cou n t y /f/la1' ('r G[,~
Location 4ho/--f' /l~v:/ :;ret - (I(//(-C::/j-! No. -.7-··Z-~~/-I-----
Project ~CArv,,=/~~Y'/CHt.~~vaolsStation _

NalT1e of Str~ <f? C- cr------""'---=---------------------
DESIGN DATA:

Design Frequency
Drainage A rea

Drainago Length

Elevation

Top of Drainage Area

At Structu re

Drainage A rea Slope

Drainage Width

Width factor W f
Vegetative Cover Type

Vegetative Cover Density
Soil Group

Precipitation
P ::: 6 hour :::

P ::: 24 hour :::

__....!/....!<2.:::..-0=-__ye a I' s
__-",O'-!.I...!.!--L..?__s qua re mil e s

___4.........1.....2~Q"-----_f e et

2{)fjO
1/10
Z,23
!02C)

/. / ()

3,.3 inches
4, / inches

•

•

•

•

•

•

::: __..:../.=S,---".9_·__cf s ;'

Peak Discharge Qp::: 484 AQ:::

Tp /1 ';,..-("f· .-J

I·

•

Date
--"",~::::....o'---7""""'''--'------

.. :. ,!-

•

•



•

•

•

ARIZONA HIGHWA Y DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

LOCATION DATA:

H ig h w a y __..,...,..-..:-..;-:....,,-r-__--:--:--_--n_......-_-.---:-C 0 u n t y_-',~;..;;./....:.,'...../,_J..:;../'....:/--'-.(.....1/-fI.;;...V_tl-\7_

Location A/(:!. 32 I
Project ~ <: Station---------Name of Strea

•

•

•

•

•

DESIGN DATA:
Design Frequency
Dra inage A rea
Drainage Length
Elevation

Top of Drainage A rea
At Structure

Drainage A rea Slope
Drainage Width
Width factor W f

. Vegetative Cover Type
Vegetative Cover Density
Soil Group
Pre c i pitation

P = 6 hour :::

P = 24 hour =

__---'-/.;:;.O_O--;--:::;-__ye a I' s

O //3 square miles
_-.l.<~'-L.L......~_
__.:::.9_/,-,-,OuQ....<.....__f e e t

;/J()
1280
2, 3 /
I 3 If)
I, 0

df?5bd fa (,f 5 h .
/ Q o/c
C

3, :;: inches
4,1 inches

Qp = 484AQ = 4&1 W,<13)(j, is-)
Tp tJ,80

•
Peak Discharge

= 377 cfs !

•

•

Compute d b y--'D~_.....,fkL.L...-£.I'X;L,jIe~v'--- Da te >d r/-Z i?
/77

9i'O



•
ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART II •

•
LOCA TION DA TA:

H i gh w a y--:-~~,,-,,::;;..:...;...:o--r--£........L'7"r"--n'---r-~
Location lit' ,/ .

--L,~"'--,"--~t.-.,'----,,~""-""":"-"-:.....L.::~-r--c~'---=:;""'<"........~~---":'=:;"------
Project ~.C

~~~.-.=-~~~~<....:-oo""'7l"""""-'--'=-OO~

Name of Strea

DESIGN DATA:
Design Frequency
Drainage A rea
Drainage Length
Elevation

Top of Drainage area
A t Structure

Drainage A rea Slope
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

__~/.=.O_O",-:, ye a r s

/0. b ~ square miles
----'-~--=--=-~--

.5 7, 30Q feet_---l....::-.L.+,......;:;-=~__

321Q feet
1225 feet

3, 32 o/c
d-e~.e--}'t /.1)(1 r1,

10 o/c
C

3,3 inches
4, I inche s

I ~
(I

•

•

•

•

•

•
I'

•

cfs---------

Areal Direct Peak
Precipitation Runoff Discharge

2,2[ /25" S60() /

2, (.,,0 /,sS- 5135 ~

2, oJ" /,[50 SIB?

~(20 2,/0 3/31)

Date /5---l? Z· /"9. --)
1 7 ""'

DESIGN COMPUTATION:
Curve Number
Time of Concentration
Peak De sign Discharge

Qp = 484AQ =
D + .6Tc
2

Storm Point Areal
Duration Precipitation Reduction

1 hour 25 0, .21

2 hour 2,g 0,33

3 hour 3,0 0':;0

6 hour 5, J 0,:;1

Cornpute d bY:_,e:.U=--_..:...6--.·~....Ie_",J;;.",a'--'·L-~;:;;;~'--rY~----

-35-

III f It)
•



•

•

ARIZONA HIGHWA Y nEPAR TMENT
BRIDGE DIYISION

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

7JZ;IIIvAG~5
'~eL[)W I!Wlll4­
Ej ABol/E

IVOrzT f( 73oi//UJ)jJ iZY'

LOCATION DATA:

H ighw a y C ounty_LA1.I-L.Ioola-..cr:....L.I.Io.C...l~~P=::..ll:«~_
Location N /( :0, ,Icl'l v Tel /<, '/ %'I
Proj(;ct Nd. Clu-vs lee !i,td, &2l"'0e! GrciiStation _

Narne of StrealTI._/__+/ ..:..-__...;:,.cr----------------

DESIGN COMPUTATION:
Precipitation P = 1 hour =
Curve Number
Runoff Q =
Tirne of Concentration Tc
Time of Peak Tp =(Ie) (Wf)

Icfs

. 's

218

7': I
.3(~

>;>, ,.s- inches

g")
/ cI-/ it i nche s
I, 10 hours
! 2 f hours I,

481- (OI18)(111~)
;,Z/

/C'J...-_' yea r s
__.....c ~B square miles

/ ::::' 8,"" ("" fe et
:;

1 Y '2 ;;-'
/5'/£

/. 38
;04S

o?h,::/~:t
%

---'-........_---

=

Qp = 484AQ =
Tp

Peak Discharge

DESIGN DATA:
Design Frequency
Dra inage A rea
Drainage Length
Elevation

Top of Drainage A rea
At Structure

Drainage A rca Slope
Drainage Width
Width factor Wf
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Pre cipi tation

P = 6 hour =
P = 24 hour =

•

•

•

•

•

•

•

•
Computed by D !I~ah;Y Date Sklh&,

•
-34-
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•
ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET •
s C S METHOD: PART I

•

•

•

•

•

/19<2
/81.5:

Ie q.3
/0 20
I, (l CJ

_____/.........tf'-""<?, ye a I' s

___,~7<-..l.f---squa re mile s
I? 200 feet-"'<"-:"=)""-:0...=-='----

de>.... ,. -r Lev':; i
Ie,' %

'ti
\. ... ~

DESIGN DATA:
Design FreqL:ency
Dra inage A re a
Drainage Length
Elevation

Top of Drainage A rea
At Structure

Drainage A rea Slope
Drainage Width

Width factor W f
Vegetative Cover Type
Vegetative Cover Density
Soil Grour
Precipitation

P = 6 hour =
P = 24 hour =

•

•.el/

')

), -I~
/, /8
1,/8

484: (0/ -;/ )(1/15)
". /

/1/8

= 4-22- ds__'--"':::;....0.,=- _

Qp =484AQ =
Tp

Peak Discharge

DESIGN COMPUTATION:
Preciritation P = 1 hour =__.:::,?:;..:..,_>,..:;·...-'--__inches
Curve Number ,~\"/

RunnH Q =
Tirne of Cancer tration Tc
Time of Peak Tp = (fc)(Wf)

C on1puted by ,D. .w!-;;~c......;G:::.l.7......k~7~/----_Date--~~J'-'i2:=....,.c~-f-I'""'r ......q~---- •

-34-

•



•

•

ARIZONA HIGHWA Y DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
..

S C S METHOD: PART I

LOCA TION DA TA:
Highway J; IZ071c:1 14- County AJ/r f !r1 (,pCL
L 0 ca t ion ii..J'l~ 71-..k NeTt / ~ B;Y1t1t7 r 'I- --:":;"~~/+-~-
Project No.{j;v.s;k;:S4J eo~0oi'n;;.$tation _
Name of Strea __1:........./!....:.- ---'~ _

•

•

•

•

•

•

DESIGN DATA:
Design Frequency
Dra inage A rea
Drainage Length
Elevation

Top of Drainage A rea
A t Structure

Drainage A rea Slope
Drainage Width
Width factor Wf
Vegetative Cove r Type
Vegetative Cover Density
Soil Group
Pre c i pitation

P = 6 hour =
P = 24 hour =

__-,/-,O~{",-).,---__y ear s
___0_,..1-,':'",,9__s qua re mile s

II [-3,2:2 feet
----.....'-f-,""'"""""~--

/285
;8/::;
/, 14­
//35
I. /0

d PC[( I- £.,/ {/ f j,
10 . %
C

3,3 inches
4, / inches

•
Peak Discharge Qp = 484AQ =

Tp

= 283 ds--....;;;;...---- 3'1"

•

•

Computed by Dr )/~akll Date £/2 r Iza
--#='-"--..L-~=--7~l'------ ---""7...;-s----....../-I'-L...=..----



•
ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET •
S C S METHOD: PART I

•

•

•

•
I

1.J80
1615
1,4()

If.e 50
/. 00

de $<':'1" f 01 II rJ)
/0 ere
C

__-J.!....::o~o~__yea r s
___=O...;,.,.....O.:..:O,--_s qua re mil e s

_~/-'?0.....8",-O~O,--_f e e t

LOCATION DATA:

Hi ghw a y---"-';"';:--~'-"';;..l....;--..L.--'--~-r----~,­
Location

----+~~:.--4-.:..-....;..:....:-..t...I.<:,¥_:_..:.....;.~J..-/.~z...;<...;.-::....::.....:..,.,t_-------------

Pro j e c t No. '--"!~-¥-,~..L--:"",!,~~J...J.~~~~t:::"-~:sL­
Name of Strea

DESIGN DATA:
Design Frequency
Drainage A rea
Drainage Length
Elevation

Top of Drainage A rea.
At Structure

Drainage A rea Slope
Drainage Width
Width factor W f
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P ::; 6 hour ::;
P ::; 24 hour ::;

DESIGN COMPUTATION:
Precipitation P ::; 1 hour ::; ---"-'-=----
Curve Number
Runoff Q ::;
Tirne of Concentration Tc
Time of Peak Tp::; (Tc)(Wf)

Peak Discharge Qp::; 484 AQ =
Tp

=

.:!.fi4 Co, 70 )(1,15 )
(/,1 i) )

410 ds •

•

•



• ARIZONA HIGHWA Y DEPARTMENT
BRIDGE DIVISION

•
HYDROLOGIC DESIGN DATA SHEET

s C S METHOD: PART I

•
LOCA TION DA TA :

Highway County Marlcc;pc/
Location Iv' ~l:.;"Dd~~ 6. ~4t 21
Project NtrC'J ;k; S4J%1v//L(2 e;i;~2~Station _
Name of Strea _--!'00::.- vr _

•

•

•

DESIGN DATA:
De sign F reque ncy
Dra inage A rea
Drainage Length
Elevation

Top of Drainage A rea
At Structure

Drainage A rea Slope
Drainage Width
Width factor Wf
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P ::: 6 hour :::
P ::: 24 hour =

__/ ().......<__~, yea r s

__ /........,<2=-;Z~__s qua re mile s

/1" ZQ 6 feet

i..J. I

~ r-IG -t -....

(, 24-
I, ID

181-{tol)(/15 )
.If 10

P ::: 1 hour::: S" inches__.;..;;-,.L, _

C,i r;t

Qp = 484AQ =
Tp

Peak Discharge

DESIGN COMPUTATION:
Prec ipitation
Curve NUHlber
Run"ff Q =
Time of Concentration Tc
Time of Peak Tp = (Ic) (Wf)

•

•

•
::: / Q ~ cfs

_~<e,-,(-"",2_...<~__

•
COnlputed by D ilea~,

-34-

•



/00 years

0 ... 51 square miles

Id . Y<2 CJ feet
•J

1210 feet •/,8"'2.";'': feet

J. 4 4- o/c &t
/530 feet

:k1~~ brud
/0 o/c •

C

33 '.:;.J inches..... f--J

$1< I inches

•

ARIZONA HIGHWA Y DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

S C S METHOD: PART I

DESIGN DATA:
Desi.gn Frequency
Dra inage A rea
Drainage Length
Elevation

Top of Drainage A rea
A t Structure

Drainage A rea Slope
Dra inagc Width
Width factor W f
Vegetative Cover Type
Vegetative Cover Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

•

•

•

•

DESIGN COM PUT A TION:
Precipitation
Curve Number
Runoff
Titne of Concentration
Time of Peak

Peak Discharge

P =1 hour = 2:'.:::.··· inches
----'=-:-7"-----

,(:~. rJ:'
. t _

Q=
Tc
Tp = (Ic) (Wf)

Qp:;: 4B4 AQ =
Tp

= 304 ds---::;;--'='---..!-..---

•

•

C on1 pute d b y_.....:,:III=D;::::;....---.',t:..../~/'-C~a""'-'h~7...,vl<- Da te_-'>_7'+-~-=2=-·~r...,I~/..4?~80l!. - •
-34-

•



• ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

•
HYDROLOGIC DESIGN DATA SHEET

SCS METHOD: PART II

•

LOCA TION DA TA:

H ighway---~-r-----.--~--~---,--r­
Location__--r:....J.-"==-;OL-r-J-......:....---'~-..l...X.~.I-/.;,.__-'-~~~:""O:::"'~~--------

P r oj e c t ~~~¥-=iL.£J~3....I~:L-9~~q.;J-J:.(.i.~
Name of Strea

•

•

•

DESIGN DATA:
Design Frequency
Drainage A rea
Drainage Length
Elevation

Top of Drainage area
A t Structure

Drainage A rea Slope
Vegetative Cover Type
Vegetati ve Cove r Density
Soil Group
Precipitation

P = 6 hour =
P = 24 hour =

____/~{)_O---;"..__ye a r s

___-'0'-'-,..:;;5~t squa re mi le s
___/~O;:;"'I,-,,-1...;.o~O~_fe e t

/225 feet
1820 feet

I. &8 o/c
k (j:?,dcl J-;) tI S6

10 o/c
C

.~/, ;; inche s
.{. I inches

•

DESIGN COMPUTATION:
Curve Number
Time of Concentration
Peak De sign Discharge

Qp = 484AQ =
D + .6Tc
2

{?,2r /2S

2.bo j,S~

? )0 ;.k

~,20 '2, I ()

•

•

Storrn Point Areal
Duration Pre cipitation Reduction

1 hour z,5 {J.Y /

2 hour 2/8 (Y, j)"3

3 hour 3,0 o,y~

6 hour
:J :z O,Yl;),./

A real
Precipitation

Direct
Runoff

Peak
Discharge

322

-:7 8

5/2? h,e
7 7

Date
--~-r--'""'-..JC--r----e.....L----

Co<nputed by: D JlP<7o/•
-35-

•



•

•

•

•

•

•

•

•

•

•

•

ATTACHMENT 3,

APPENDIX C

DEVELOPMENT OF HYDROGRAPHS



• SECTION~ ...,....---.,.-__

DESIGNED ISY D. !/eu/ey
CHECKED BY _

DATE ~/?7b8
DAT~E _

JOHANNESSEN II GIRAND
CONSULTING ENGINEERIS INC.,

PHOENIX, ARIZONA

/ / (j

Z8

12':;;­
-zoo

/' /­
(9:"';

300
2'5
30

320

500

30

&5
&5
/s

I () (j

25'-:'0

30
ZO

zoo

370
2000
3000

1000

50
/25
45
50

(!(J)// itO /'
._~

/80
280

(p/

3'

I '

3 1

3'
I I

8'
4 1

Z'

1,5 '

--
5/
/,5 I

"7 c:: '
, I_J

3 ,"'- ,. ....;

;? £- ,.,.. ,::)

3/

8'
/ c- ,
(,;,. _!

4'

/,5 '

Ou.lfR-!
f-/

"'}, ,c- ,

3,5'

3,5'

I '
5,5
3,5

3,5

_. . ..~¥-._ .._---

175' Qij})
2' 55
3' b80

(,,'5' ~20

_... - _.__ .

350
zoo 0
3000
«fOOO

55
IZ 0

55
:55

&50
40

/7-10
/-10
zoo

65
300

30
40

"/00

JOB. NO. 2415. 0/

2
1,&

I, t­
I, '75'

3
3,[,
1,8
2,5
/, &,

j,2
. ..~.. - .. . .

3
/,44
I, 14­
/, -r t{­

1,3'3
2,29
2,4

2',4-

/0'
4'

t '
/2 '
.9 f

;;> I ,

51
-1-/
c;,'

IS'
/1,5 /
II, 5 I

1/,5'

4'
8 1

{pi

{p'

1/

00 RCP
z.. 10 ',.< 8 'Be.
3- /0'.>( 8' /3C
4- 10' J( 8' Bt

'3b" R(! P
42'" R('/~

so" RC P
:::-0" RC P

1- 8 'x- 5 'Be
30" I:C e

3 .. 5 :x: 10' Be
18" ICC P

! 18 II p(~ (-=,

30" i?C P
1- (;, /5' Be

211/ J?(! P
30" R(!P

/-IO~5'fJG

3~

~
~
37
38
.39
1-0

10

D;(] Ii Possible. In ~ I ton lu- fell tJtr t Tj~pe.._ ....__ ... _. f-.. 11e'~cL..._... -_Jil1L/D.--_.--Q...-...

1 4- 48 "/?CP 10 ' 2',5 /10
@ Z·8'x1'gC 45' /,/3 430
(P Z1" R'C/-::;:> 3.::5 1 /,7-5 C:~

--,",'-"'''''' - _.,.... .,.._.- . -"-'- . .. ~ ..
3 --- (j) z .. 8 A' 7 Fe 7,5' /. 08 V'~)

8 3S" pC! P 5 ' I. foflO
0) 2 - :3 '>( l' Be r ' /' 75 6 J) 0
C@ 2- 8';( €{I BC &.5' /, t.,'s 6 40

1-.__._- -.------ - --.------.----. -.----- - ..--.----.•_ ---..-_... . .-- _._ _-._-

4 1/ fB" ReP 0.5' 1,(.,3 1-70
/2 24" f:!C P 5' 2.5' 32

(13) i Z .. :3 'x 1 ' l3t [, I /, s- flirf15
(@) ! Z·/O'X0' Be &> I /,eo ~o

/5 ! 3bl/ I2:C (7 (p' 2 7-5
/ G, I 3 (., .. (C(' P G'z '1 5
/"J 21" /?C P 3 I / J 5 Z 0
18 1Z"/cCP 1/ 2 I/O
@ , '3 .. IO'x5';3C 13 f ;;?,(p 2400
-Z0 z 1 " RC P (P I 3 3 5
2/ 21" R{]P 1/ Z 30
22. &0" K'CP 8/ 1,& 230

1---&--1-0'

24-
@
Zr."
2"1­
Z8

@
30

.@

•

•

•

•

•

•

•

•

•

• SHEil NO__/ OF /_/_

.



CHECKED BY _

JOB TITLE

JOHANNESSEN • GIRAND te=
CONSULTING ENGINEERS INC.,

PHOENIX, ARIZONA

JOB. NO. Z4JS.ol

•

•

•
I'

•

•

•

•

•

•

•

".

SHEET No,~....2:.-_0F_/:....;/__

----~"------
2.'5'2/,S

i
l

~y 5

)

/
/

/

/

o

zoo

0'1C?IY:;':I'j-C 4-r-~C( 1 - above /!-ul 74- af CU... /VCi r No c­

O == 3b(" ck
P

Tp .:- 0, Y() hy 5

7b .. c,10 Jr 5

/)rsfM/{:e 10 /JOlfh BO(-IA'1c/t:ul ., /?, 800 If
, ~ Ele~ =- ! "'1 7 I

/ - (L'? 0 00) 1,15
L-j - 7:t~"'o';.2( 117) 0,38

Lj ~ 0 . ..9(.. 4'5
V ~ 3,:t {'jS

I
ZOu I

t I
Ic

I, ,

0-
/00 /

I ,I

l_-
0



•

•

•

SECTION Ct/;-dI. .1 JOHANNESSEN & GIRAND !ft=
DESIGNED BV U !k(,( Ity DATI :2,/l;;u6 CONSULTING ENGINEERS INC.,

CHECKED BV DATE PHOENIX, ARIZONA

JOB TITLE Cf; i ( 5 &~t/ It!ell" /'c 9' I JOB. NO. 24750 I

1500

•

•

•

•
o

/500

I 3

•
looD

I;J

• \}

500

•

Cf? :- 814 cis
Tp: 0.81/'''5

~ - 2· Z -1 /IJ ;5

La.J :- O,}) / 1ft 5 (SC! ou? (;I 5 a btn-e. )

•
D / 2 ?,Zq...

SHII!T No,.--:3~_0'_;..;11:..-.-_
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D
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C
H

E
C

K
E

D
B

Y
_

JO
B

TITLE
C-?'k)

GI':0
v

JO
H

A
N

N
E

S
S

E
N

&
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IR
A

N
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C
O

N
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L
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E
E
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N
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2
4

7
5

;0
/
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N

I
•
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•
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iI
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Q

\\5
•
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• •
\n
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JOHANNESSEN & GIRAND !tt=
CONSULTING ENGINEERS INC.,

PHOENIX, ARIZONA

JOB. NO. ::'475:01

Z31Q (lh5
/ L; ~ II -70 (' I~ C ,(' r /. • C" / • (__ 7 ,,; ,(' v,'7l I' 'I == :)(;.,0 (' /5

/4 .::- //70 (' 1"5 (}?l-f"( J-/ .:=. 8&0 e /s
/·}o. /4-- v/UI //'3 llot V fC.·6).')I ,'(I f'r-t" .' f I/O. IY

DAT&..E _

flt;,;;kr /A il;t:lr~/fjJOB TITLE

SECTIOn-----'...........-"'-'~-___;r-­

DESIGNED BY---."",-,-.......,...=...;::;;.;;;..=;-_

CHECKED BY _

))I({ II 'Cf1~- 4t-t.>(/C ¢ /1

I. Q? a 6ov-c. f/t-UJ 74- ==

Ci. LV -1-0 ('C0~~r /'JO.

t> 9 1-0 ( r.-c f !X/c,' -j- r!0

(' , -I'ION f:O--~'n (I JtH--v r-
I sea

•

•

•

•
(0CJC:)

'-t:
• 'C

0J-

Soo

2

_~ 7b ;fJm/ l , 7;'uj(/y,j~L0f-
e' ;, 03{" ~. t. ~ 1// 800 (-j- / LjE(p,Aj =170'

Laa = (/~..BQQ) I, 15 J67 :Ffoc> (J '1C.) )0,

( c.c;cs, ~8~ (:5 C~J=~ .oJ35JJ,,5

t fe, r/ rH lt1 '.1e cd ::::60 ('15 '" O,{/(").>

./

I
"-------_._-

•

•

"', '3. 02 Jl"j_._....._-_.- ~--

;. S- z 88 3

1/OF _SHEET NO .!5

q>p:: /I?() C'15 c!:' ! 08)" 5

/""" -IT... fZy, {, GO /f 3

t- fa cll"c;CkCL."e. cd !J0oc/5 = a./4- lrr 5
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