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configuration of the south east geif tourse to.improve drainage of’
surrounding subdivisions; 1ncreas1ng “thHe width of ‘the west side of the
Toop street around the project core as recommended by the Traffic: Im-.
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additions resulting from their review dre.also. included in this
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DEL E. WEBB DEVELOPMENT CO.
October 13, 1977

SUN CITY WEST - DEVELOPMENT MASTER PLAN
RESPONSE TO RECOMMENDATIONS FROM REVIEWING AGENCIES

A. MARICOPA COUNTY HIGHWAY DEPARTMENT )
(Letter of August 30, TAC Meet1ng, Meet1ngs of September 20, September 21)

1. A Traffic Study has been prepared, subm1tted and reviewed. Rev1szons
called for by review are 1ncluded in, th1s submittal.

2. Maricopa County Standard roll curb w111 be used in Sun C1ty West

3. The use of a drainage channel. 1n the center of an arterial street
has been restricted to an area‘of moderate traffic.uilhe Trafﬁc '
Study indicates a minimal problem with this configuration in the
area proposed. A major collector street has been moved north -
westerly from the proposed shopp1ng center in order to e11m1nate
intersection conflict. , .

On site inspection in Sun C1ty ind1Cates that problems with inverted
gutters are basically confined to areas of multi-family housing.
Problems in single family areas with desert lawns are minimal.
Developer will change landscaping in Duplex and Apartment areas to
desert landscaping in order to e11nnnate spr1nk1er run-off to streets.

4. Median cuts in Sun City West w111’be»a nnn1mum of 300 to 330 feet apart
5. A1l street names will be revxewed and approved by the Planning Depart-
ment and/or Maricopa County H1ghway Department, at the Pre11nnnary

Plat Stage. .

6. The Traffic Study does not 1nd1cate that grade separat1ons are
warranted. ; ,

7. Sight distance at 1ntersect1ons w1th adJacent solid walls w11]
conform to recpmmendat1ons of the Traff1c Study.

8. Principal arterial streets in Sun C1ty Nest Phase II will be a
gontinuation of the Phase I a11gnment

9. The Traff1c Study 1nd1cates that penetrat1on to El M1rage Road and
Deer Valley Road is adequate for antjc1pated traffic volumes.

10. Inadequates parking for churph s1té§ZOCCUred in the early deve]op-
ment stages of Sun City. The developer will control the minimum
size of church sites to 1nsure ‘that adequate parking is provided.

11. A1l median landscaping plans,w111‘be subm1tted to the Mar1cppa
County Highway Department for review and approval. -




DEL E. WEBB DEVELOPMENT CO.

RESPONSE CONT'D. (2)

12. We anticipate that Sun City West Phase II will require on-site
detention of storm water. Since the opportunity is available,
we propose to drain Phase I to the Agua Fria River as permitted
by the subdivision regulations.

13. Fire stations will be platted to provide ingress and egress as
stipulated.

14. The Traffic Study substantiates our decision to forego bicycle and
cart paths.

15. We will furnish improvement estimates at the time of platting and
will provide all traffic signals within the Development. Signals
on Bell Road and Grand Avenue will be provided by governmental
agencies.

B. FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
(Letter of September 12, TAC Meeting)

2. The developer will provide a 170' wide channel for the McMicken
Dam Outlet Channel discharge along the east property line of the
project, in order to permit development within the flowage ease-
ment.

3, 4, and 5. When the Development Master Plan is finalized, the TR-20
program will be re-run in its entirety, including the computation
of predeveloped and postdeveloped drainage to show detention is
not required. Developer's consultant will provide computer print-
gut a?d meet with Flood Control personnel to review the study in

etail.

6. It is anticipated that as development proceeds, revisions to the
Drainage Master Plan will be necessary. These revisions will be
submitted to the District for review and approval prior to any
plat approvals.

C. MARICOPA COUNTY'bEPARTMENT OF HEALTH SERVICES
(Letter of September 7th, TAC Meeting)

As stated in the Sun City West Phase I Master Plan, Section L, Para. 3,
two wells do have flouride contents above allowable 1imits and two

wells exceed the nitrate limits. Water from these wells will be treated
or blended to reduce the flouride and nitrate concentrations to accept-
able levels. That portion of the “Review of Water Supp1Y‘1n conflict
will be corrected.

Well A-19 at the intarsection of Deer Valley Road and Grand Avenue has
been added to the Water System Master Plan.

The sewage treatment plant will be located in the northeast corner of

the development, as shown on the revised Sewer System Master Plan.

Plant effluent w111 be used for golf course irrigation.and the "Review

of Water Supply” will be corrected accordingly. Effluent use will conform to
State regulations and a permit will be obtained for its' use.




- DEL E. WEBB DEVELOPMENT CO.

RESPONSE CONT'D. (3)

D. RURAL/METRO FIRE DEPARTMENT, INC.
(Letter of September 9th, TAC Meeting)

2, 3, and 5. Only the first fire station in Sun City West has been shown
on the Master Plan for Phase I. We tentatively plan to provide two
more fire station sites in Sun City West. One site would be near
Grand Avenue in Phase I or Phase II to serve the central portions
of the project. The second would be sited to serve the. western areas
of Phase II. The additional stations will, of course, improve
response time for the Fire Department.

E. ARIZONA DEPARTMENT OF TRANSPORTATION
(Letter of September 13th, TAC Meeting)

The recently completed Traffic Impact Study for Sun City West indicates
that development of Grand Avenue to a four-lane divided cross section
highway will not be necessary to accommodate traffic generated by develop-
ment of Phase I. Intersection improvements will be required at the two
entrances to the project and this work will be done by the developer, in
conformance with requirements of the ADOT and the Atchison, Topeka and
Santa Fe Railroad.

We did not mean to imply in the Master Plan that the ADOT had agreed to
improve Grand Avenue. We were pointing out that Grand Avenue is a State
Highway and construction and maintenance of State Highways is normally
carried out by the ADOT.

We believe that there is sufficient time: for the ADOT to proceed with
the investigatory planning and budgeting procedures that are necessary
to improve U. S. Highway 60 to the level:of future traffic requirements.

F. LUKE AIR FORCE BASE
(Meeting of August 25th)
The first paragraph on page 17 has been re-written as follows:
"Luke Air Force Base, located seven miles south of Sun City West, is an .
important feature of the project region. -At its closest point, Sun City
West is two miles north of the horizontal clear zone and beyond the area
designated by Maricopa County for a moratorium on housing development.®

"While the entire community is outside the Luke A1CUZ noise boundaries,
the general proximity to the base will result in occasional overflights
at altitudes of 2,500 to 4,000 feet for some departure routes.”

G. MARICOPA COUNTY PLANNING DEPARTMENT
(Memo dated Septamber 15th, TAC Meeting, Meeting of September 22nd)

Zoning

1. Zoning has been deleted from the Master Plan.




DEL E. WEBB DEVELOPMENT- CO.

RESPONSE CONT'D. . (4)

Land Use

1, 2 and 3. The Developer has. abandoned the plan for uniform R3-RUP
zoning. Single family housing areas will be zoned R1-7.

4. A "Land Use Allocation Table" has been added to the Land Use map and
included in the text of the revised Land Use section of the Master
Plan.

5. The vacation apartments will be developed with a recorded subdivision
plat, to insure orderly conversion to condominium ownership.

7. Calculated housing densities have been changed to net densities.

8. Church sites will be developed as needed for new congregations. The
locations and shape of each site to be governed by adjacent subdi-
vision development. To eliminate traffic problems, all church sites
will be located on arterial and major collector streets.

11. A sewage treatment plant site has been provided at the northeast
corner of the project.

Transportation

1. One street has been widened, as recommended in the Traffic Study,
to accommodate peak hour traffic volumes.

4. Street widths have been added to the ‘Street Plan.

6. Deer Valley Road will be developed with a 55' right-of-way.
Sewer System

1. The aerated sewage lagoons will be constructed immediately and will
be in operation by June, 1978; prior to the first occupancy in the
project. The first phase of the conventional treatment plant will
be started in July of 1978, and completed by December of 1979. The
sewage lagoons will be retained to polish the plant effluent, prior
to conveyance to the golf courses. The second phase of the conven-
tional treatment plant will be planned and constructed to meet the
growth of the community. We anticipate that it will be complete by
December of 1981.

2. We presently plan to construct the sewage treatment plant with pri-
vate funds to meet the needs of Sun City.

Environmental Impact

1. Prior to development of a Master Plan for Phase II, we plan to submit
an environmental assessment for the entire project.

Water

2. Water Plants have been added to the General Plan and Land Use Map.
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RESPONSE CONT'D. (5)

General Comments

3. Maricopa County's land use reports were used during preparation of
the report and will be referenced in the final report.
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' FOREWARD

' Sun City West, Arizona is a planned new community which will be’
developed by the Del E. Webb Development Company on a tract of land
owned by the Developer and located northwest of Phoenix, Arizona in
Maricopa County. "

This Development Master Plan report is a comprehensive descrip-
tion of the new community and the objectives guiding its development.
The Master Planreport has been prepared for the following reasons:

10

To comply with the requirements of the zoning ordinance

for unincorporated areas of Maricopa County, particularly re-
lating to developments of large magnitude and which incorporate
the Unit Plan of Development provisions contained in the
Ordinance;

To present the specific zoning district change requests necess-
ary to implement the plan; and

To convey to county officials, current residents of Maricopa
County, and future residents of Sun City West the genuine
intentions and proven capability of the Developer to create a
totally planned and complete community -- one which will
satisfy a recreation - retirement life style and which will
become an asset to the Phoenix Metropolitan Area as well as

.a standard against which all such developments nationwide will

be measured in the future.

The Development Master Plan is presented in three parts: Part I is the
General Community Plan and includes land use, housing, circulation, com-
munity facilities and the proposed zoning; Part Il is the Drainage Master
Plan and Part III presents the Water and Sewer Master Plan.



Part |
GENERAL
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Section A
INTRODUCTION



Section A o o _
INTRODUCTION

Sun City West is a planned new recreation-retirement com-
munity which will be developed on a tract of land located approximately
12 miles northwest of Phoenix and one mile west of Sun City, Arizona.
The total project area for this new community is-approximately 13,300
acres and is roughly bisected by Grand Avenue. The entire project site
is owned by the Del E, Webb Development Company.

Sun City West will be developed in two phases corresponding
to the two parcels of land on either side of Grand Avenue. This
Development Master Plan concerns only Phase I because of the project'’s
magnitude and length of time required to reach full development. Al-
though Sun City West will ultimately consist of the entire 13,300 acre
tract, Phase I has been conceived and planned as a complete community.
General reference to '"project' and "Sun City West'" in this report shall
mean the Phase I planned new community.

The Phase I project area is approximately 5,700 acres and
is generally bounded by Bell Road on the south, Grand Avenue on the
west, Deer Valley Road on the north, and a proposed extension of
El Mirage Road on the east. Plate’l is a vicinity map showing the
relationship of the proposed project site to the surrounding area. The
Phase I site itself is depicted in greater detail by Plate 2,

Like the existing Sun City, Sun City West will be developed
solely by the Del E. Webb Development Company. Sun City West will be
geographically and organizationally distinct from Sun City but will be a
continuation of Sun City's high quality planning, design and development
and the resultant fulfillment of a satisfying recreation -retirement life
style for its future residents.

By any standard, Sun City West will be a2 massive undertaking.
The realization of approximately “17, 000 units of housing and the support-
ing infrastructure of services and facilities in the Phase I project over a
7 to 9 year period will require a high level of competence, organization
and management., The Del E. Webb Development Company possesses
these qualities, Perhaps the greatest asset of the developer is the ex-
perience gained over the past 16 years with the development of Sun City.
" This community of approximately 40,000 persons will reach its ultimate
size of 50,000 persons in 1978. The Del Webb people understand the
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market they are serving and are flexible to respond to its changes. Of

no less importance, though, is the firm's stature in the financial com-
munity, its ability to obtain development financing, and its complete owner-
ship of the tract of land proposed for development. )

The most adequate description oftheproposed new community --
its appearance; form; sensitivity to site, environment and market
factors; quality of development; and quality of life within -- is the existing
Sun City.

, This is not to say that Sun City West will be a carbon copy re-

production, however. While the proven concepts, philosophy, and
techniques will continue, fresh approaches to community design and
development have been and will continue to be taken where appropriate.
The planning process evidenced by this Development Master Plan docu -
ment and the flexibility inherent in the proposed implementation strategy
are strong indications of the Developer's purpose and intent to produce
another high quality planned new community.
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Section B
ECONOMIC IMPACT

Sun City West will have a significant and positive impact
on the general economy of Maricopa County. In addition to the
massive economic activity associated with constructing a new
community of 17, 000 homes and the related community facilities
will be the goods and services demanded by an adult population of
roughly 32,500 persons. Following historical patterns in the exist-
ing Sun City, it is estimated that 80% of this population will migrate
from other states thereby resulting in an infusion of new dollars to the
local economy and not merely a shifting of activity within the metzro-
politan region. Total development cost of the new community will be
approximately one billion dollars (1976 dollars).

Although most residents of the new community will be retired,
they will have higher than average incomes for the area and will channel
this income into the local economy at a higher than average per capita
rate, This is due primarily to the adult age composition and the mini-
mization of certain financial obligations associated with younger families
such as mortgage payments and college expenses which tend to reduce
the level of spending on consumer goods and services. It is not unusual
for residents of the existing Sun City to pay cash for their new home and
other major local purchases such as automobiles, recreational vehicles
and home appliances. Typically, new residents transfer all or a major
portion of their liquid assets to theirmew community.

Sun City West will also result in a considerable broadening of
the local tax base. Tax revenues generated by the new community and
its population will far exceed the level of public services directly demand-
ed thereby resulting in a contribution toward additional services and/or re-
duced tax rates to benefit all of Maricopa County. '

1, INCOME OF THE POPULATION

A sample survey conducted among 1,495-Sun City households in
November and December, 1975, indicated an average family income of
$16,588. Average annual income for those families moving into Sun City
during 1975, though, was over $18,000. Average income in the community
is therefore increasing in spite of the generally accepted notion that re-
tirees have '""fixed incomes'', Since Sun City West will be a continuation
of the type of development occurring in the final stages of Sun City, average
family income for the new community is conservatively estimated to be
$18,000, expressed in 1976 dollars.
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Since a majority of the residents will be fully retired, income will
be derived primarily from Social Security, pension and other retirement
benefits as well as from personal investments. Although Sun City West
will not have any basic industry in the traditional semse, most of the in-
come generated by its residents will have origins exte rnal to the community.
In other words, even though locally produced goods and services are not
exported to other economic regions, an outside source of money flow does
exist. This money is then spent locally and becomes the source of addi-
tional income, part of which in turn is again spent in the local economy.
The externally produced dollar therefore goes through several rounds
of local expenditure and the multiplier effect exists even in the absence of
the traditional basic - nonbasic industry employment mix. - .

Total sales reported by retail stores located in the existing Sun
City amounted to $34 million during 1975 representing an expenditure of
11% of total gross personal income by Sun City residents. Assuming
this same rate of expenditure, it is estimated that each family living in
Sun City West will spend $2,000 each year directly within their own com-
munity for an annual sales volume ~of $34million (1976 dollars) for the
fully developed new city. Total retail sales impact of Sun City West will
be much greater, since a significant level of additional shopping activity
will occur in Phoenix and other parts of Maricopa County, particularly
for high ticket items.

The level of deposits in local financial institutions will increase
significantly as Sun City West becomes populated. As shown by Tablel
the six banks serving the existing Sun City listed total deposits of nearly
$300 million among the 16 branch office locations in the community and the
six savings and loan institutions with 18 branch office locations serving Sun
City had deposits of nearly $410 million as of September 30, 1976. Al-
though Sun City represented only 1.6% of the State population in 1975, 4.7%
of the State's total bank deposits and 13.3% of the State's savings deposits
were held by Sun City Institutions. The level of deposits by Sun City
residents exceeds their borrowing requirements thereby creating a sur-
plus of funds for home financing, auto and personal loans in other parts of
the metropolitan area. The 1976 estimated average personal net worth of Sun
City residents is $136, 000 per family.



TABLE' 1 _

BANK AND SAVINGS AND LOAN DEPOSITS

Sept. 30,1975 Sept. 30,1976
Deposits Deposits % of State Total
Banks ) .
Sun City* $249,609,977 $ 298,745,897 4. 7%
Total Arizona 6,398,000,000 100. 0%
Savings & Loan Associations :
: Sun City** $344,388,632 $ 409,367,298 13.3%
Total Arizona ) C 3,085,000, 000 100. 0%
* Six banks, 16 offices including one each in Youngtown and Peoria

with majority of depositors from Sun City.

% Six institutions, 18 offices including one in Youngtown with majority
of depositors from Sun City.

2. EMPLOYMENT IMPACT

. Total estimated development cost of Sun City West Phase I, including
all housing, commercial, utility and recreaticnal facilities, is $817 million
(1976 dollars). In addition to this direct investment will be a significant in-
direct impact throughout Maricopa County. Total impact is estimated by
using a 2.7 multiplier determined by regional input -output analysis of the
Maricopa County economy. The development of Sun City West Phase I over
a seven-to-nine year period will therefore result in a total countywide real
estate development and construction activity valued at approxdmately $2.2
billion (1976 dollars).

This level of activity will result in approximately 55,880 jobs over
the total Phase I development period for persons employed in the construction
trades and those areas directly and indirectly effected by construction. Us-
ing an applicable earnings -to-output ratio of 0.3, this level of employment
will recieve total earnings, including benefits, of approximately$662 million
(1976 dollars) over the period during which Sun City West Phase I is being
developed.

The completed new city will also result in the creation of permanent
job opportunities directly within the community. Retail and service employ-
ment required by the planned commercial development will be approximately
2,100 and it is estimated that 350 jobs will be created in administrative and
professional areas such as law, finance, health and medicine.



3. LOCAL TAX BENEFIT

Total assessed valuation of the completed Sun City West Phase I
is conservatively estimated at $101.0 million (1976 dollars) based on
current assessing criteria and a development pattern as described in this
master plan report. Approximately 92% of this assessed valuation is de -
rived from owner-occupied housing with the balance coming from com-
mercial properties. Not included in this valuation are churches, recrea-
tion centers, public golf courses and a hospital which will be owned by
non-profit organizations and therefore exempt from property taxation.
Also excluded from the above estimate is consideration of personal property
such as automobiles, boats and recreational vehicles which would gener-
ate additional tax revenue.

At a current tax rate of $10, 96 per $100 assessed value, the above
assessed value figure would produce $11.1 million annually (1976 dollars)
in tax. This tax rate includes the current levy for the Dysart School
District but excludes probable future levies for.special districts such as
fire protection and street lighting.

Tax proceeds directly earmarked for Maricopa County would amount
to “$2.7 million based on the County's current tax rate of $2.70 per $100
assessed value. Whereas the :32,500. projected population would represent
a 3% increase over current total County population, the new community
would result in a 4% increase in current property tax revenues for
Maricopa County.

Property tax accounts for 47% of current Maricopa County revenue.
Additional sources of revenue include highway user fees, sales tax proceeds
and miscellaneous department receipts and fees. The Sun City West
development and its resident population will also generate revenue for the
County in these other categories. For example, even assuming that each
family in the new community spends only 15% of its income on taxable
sales in the County and that only 1% of this sales dollar volume is returned
to the County, annual sales tax proceeds to the County directly generated by
the total new community population would amount to over $459,000 (1976
dollars). Sun City West will also produce a significant level of tax revenue
through the real estate development and incomes indirectly resulting from
the new community.

As an unincorporated municipality, Sun City West will unquestion-
ably require additional County expenditures in various areas ranging from
. police protection and street maintenance to administration and staff support
services. However, Sun City West will contribute much more to County



revenue than it will directly require in County expenditures. For example,
pearly one half of the County budget currently goes for health, hospital

and school purposes, areas in which the new community will directly re-
quire very few services. The school age population in Sun City West will
be negligible and considering the high average incomes in addition to
federal health assistance programs, essentially all of the population

will utilize private medical facilities and services.

In the area of recreation, the facilities and services directly pro-

vided by the developer and residents themselves will be so extensive
 that additional demand on the County will be insignificant. In fact, it

is doubtful that in any area of County Government expenditure will the per
capita requirements of Sun Gity West exceed the average for all unincor-
porated areas of Maricopa County. * To be sure,the extent to which the new
community financially supports all areas of public expenditure will also
indirectly benefit Sun City West by helping to solve countywide problems
and provide countywide benefits; but in terms of direct relationships, the
new community will give far more than it will receive.

The net benefit of Sun City West to the Maricopa County budget can
probably best be judged by looking at the existing Sun City in retrospect;
few, if any, will say that County finances would be in better condition if Sun
City were nonexistent.

4, ECONCOMIC IMPACT SUMMARY

The positive impact of Sun City West will be of large magnitude
and will be experienced in all sectors of the local economy. The develop-
ment of the community will not result in a disruptive, burst of shozt
duration activity but will be distributed over a number of years and will
be phased in as the existing Sun City reaches full development. The com-
pleted new community and its resident population will also become a stable
and permanent element, forever generating tax revenues and providing
jobs. Table 2 summarizes the major components of economic impact
from the planned new community,



TABLE 2
ECONOMIC IMPACT SUMMARY
SUN CITY WEST PHASE I
AT FULL DEVELOPMENT
1976 Dollars
Total annual persoqal income of residents: $306,000,000

Total annual retail sales directly within
community 34,000,000

Retail and service employment within
community v 2,100 jobs

Professional and managerial employment
within commmity 350 jobs

Total development cost of Sun City West
Phase I $817,000,000

Total County development activity resulting
from Phase I $2,200,000,000

Total County construction and related
employment 55,880 jobs

Total County construction and related
employment earnings $661,800,000

Total assessed valuation, Sun City West
Phase I $101,030,000

Annual County property tax proceeds
($2.70/$100 AV) $ 2,728,000
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Section C
DEVELOP’WE\!T PLAN

Presented in this section is the general plan of proposed land
use in Sun City West Phase I, the anticipated mix of housing types which
will comprise the overall development, and the concepts and goals ex-
pressed by the general plan.

P

1. PLANNING CONCEPTS AND DEVE LOPMENT GOALS

The overriding development goal of Sun City West is the pro-
vision of a high quality, year round living environment which satisfies
the particular needs and desires of an active, mobile and growing segment
of our population --the retiree.

Community Planning Concept

Being a recreation-retirement community, Sun City West will be
inherently unique. The community is planned for a resident population 50
years of age or over; most residents will no longer be actively employed.
Sun City West will represent a new stage in life where former responsi-
bilities of employment and family will be replaced by new challenges
and opportunities in such pursuits as culture, education, civic activism,
recreation and other leisure time activities.

These unique characteristics of the population carry strong im-
plications for overall community planning, design and develocpment. For
example, the golf course plays a significant role in the master plan of
development. The planning criteria for golf courses in traditional com-
munities is one hole per 3,000 population. In Sun City West, there will
be one hole for approximately every 300 residents or a factor of 10 times
greater in recognition of the popularity of this sport and frequency of
participation among retired persons who will be attracted to this planned
new retirement community.

Fulfilling the demand for golf therefore stipulates a large desig-
nation of land area for this use. The golf course satisfies additional ob-
jectives, however. The golf course can provide a visual screen and
noise buffer between residential development and major streets such as



Grand Avenue. In the traditional community, city parks with
goccer and football fields, baseball diamonds, play grounds and the
like serve an impdrtant secondary function of open space and green space
vistas. In Sun City West, where such active sports have little parpose,
the golf courses themselves provide the park-like open space settings.
With a predominately linear pattern to the golf courses, residential unit
exposure is maximized and whole areas of housing are linked together
through the common green space medium.

In addition to its inherent uniqueness as a recreation - retirement
community, it is significant that the Master Development Plan envisions
Sun City West as a complete, self-contained city. Sun City West will
not be just a residential subdivision, separated from the metropolitan
core in a leap frog form of development, contributing to urban sprawl
and its attendant high costs of service extensions, and placing excessive
burdens on transportation facilities as residents daily seek their ways
elsewhere to employment and commercial areas.

Sun City West will be a complete city. A full range of community,
health and commercial services and facilities will exist within and as an
integral part of the community. For those who desire some form of
full or part-time employment, these opportunities too will exist among
the various retail and service employers located in the city. Further-
more, the public utility systems will be developed specifically to serve the
needs of the new city and will be complete systems unto themselves.

Neighborhood /Subarea Planning Concept

Residential subareas in Sun City West will achieve definition and
varying degrees of identity through a variety of ways such as housing style
groupings, the street network, security-visual screen walls, the golf
course -green space system, and time phasing of development. On a
slightly larger scale, neighborhood identities involving from 3,300 to 4, 500
homes will tend to develop around focal points of commercial areas and
recreation centers. This is a radical departure from the traditional
neighborhood identity brought aboutby the elementary school.

In most cities, the school typically has produced a strong neighbor-
hood concept. GCeographically, definition is achieved through attendance
boundaries and a central location of the school to balance walking distances.
Socially, parents are drawn together through the friendship patterns of
children and their schoolmates, From a civic action standpoint, parent-
teacher organizations (PTA's/PTO's) focus neighborhood residents on a
variety of issues, concerns and projects. However, no schools are planned
- for the new community because of the age composition of its populaticn.
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In Sun City West, the community recreation centers and shopping
centers will provide focal points but will not produce the same degree of
neighborhood cohesion and identity as does the elementary school. Al-
though the subarea identity will exist and persons from each area will
interact at the focal points, community-wide linkages will tend to take
precedence. Friendship patterns based on such factors as hometowns
and states, college alummni associations, former vocations and current
avocations will transcend the boundaries of geographic neighborhood
identities. Additionally, each community recreation center will not
necessarily offer identical facilities and services. Recreation center
memberships will be universal, and each center will therefore not oxily
serve its immediate surrounding residential area but will also cater to the
needs and desires of the entire community. Experience has shown from the
existing Sun City that a high proportion of the residents are mobile and
seek a variety of activities, interests and shopping opportunities located
throughout the community.

The absence of a strong neighborhood identity is not considered
a negative value. On the contrary, the ultimate size of Sun City West
will be on a small enough scale that community -wide identity and co-
hesion is not only possible but desirable. It is the intent of the Develop-
ment Master Plan that subarea identity will be strong enough to achieve
a personal scale to visual and social order but not so definitive as to
diffuse a total, balanced community perspective to the entire Sun City West
development,

Community Design Criteria and Development Goals

When Sun City was originally planned in the late 1950's, it was
not conceived at the scale of total community environment to which it has
now grown., JSun City, as it is known today, therefore did not have the
benefit of a total master plan of development from the very beginning.
Ag the continued success and expansion of Sun City became evident, the
total master plan concept did evolve. Many of the basic design criteria,
which in the early stages were a part of the initial philosophy but were simply
not documented, gradually came to be stated formally as development
goals. And admittedly, some of the criteria and goals which are now
incorporated as a foundation to the Sun City West Master Plan have been
formulated in retrospect by interpreting various elements of the existing
Sun City which have contributed toward making this community the success
it is. Briefly discussed below are the basic design criteria and develop-
ment goals which have guided the formulation of the Sun City West Phase I
Master Plan.
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Provide for a diversity of environment. While the recreation-
retirement community as a whole has its own special and unique living
environment, it is also important that diversity exist within the com-
munity. In this manner, people may exercise a choice in their immed-
iate home enviromment based on their own established likes and dislikes.

It will also enable the residents to experience variations in their general
living environment as they move about the community from one section
to another.

The most signigicant manner in which diversity will be afforded is
through a range of available housing options. Families will be able to
exercise choice of housing style, type and density. The basic housing
type in Sun City West will be single family detached dwelling on deeded
lots. Multiple unit housing structures will offer options requiring no
personal lawn care and exterior maintenance responsibilities. For some,
the duplex will be a desirable middle ground choice, offering certain
advantages of both single and multi-family housing.

Additional diversity will be provided by the commercial develop-
ments, golf course—-open space areas, recreation center developments
and other public and semi-public land use. The recreation centers them-
selves provide a diversity of environment in terms of the range of active,
passive, indoor and outdoor activities available. The street system has
also been planned to produce variety, through its curvilinear layout and
roadway designs.

Enhance and protect the natural environment. Although the site
for the proposed new community is not considered to be environmentally
fragile, the overall project will be developed with a sensitivity to the
natural environment. Storm water runoff will be controlled to minimize
soil erosion and provide protection against potential flood damage. Off-
site benefits will also occur due to project drainage control. For example,
flood damage potential to existing development in the community of
Surprise, will be substantially reduced and additiomal.land within this
community will become more suitable for development. In additiom, re-
quired maintenance of a natural drainageway in Surprise will be reduced
and possibly eliminated due to the diversion of runoff to the Agua
Fria River.

Water supply demands for the developed new city will be less
than those of irrigation for the current agricultural land use on the
site. Consideration is being given to recycling treated waste water
for golf course irrigation purposes.
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Except for construction requirements of Sun City West, there
will be no industry in the community and thus no related contribution
toward degradation of air and water quality. Although emissions from
internal combustion engines will increase significantly, there will be
no strong peak periods of automobile travel in the community. Overall,
the vast amount of grassed open space and prolific landscaping will
serve to enhance the natural environment from its current state.

Promote visual order. There will be a clear perceptual
identity of features, subareas and districts within Sun City West with
logical linkages and relationships between the elements. This will
produce a positive "sense of place" and prevent the diversity of
environment discussed earlier from turning into visual chaos. There
will also be a strong physical definition to the new community as a
whole, brought about by the core area commercial-recreation development
with its vacation apartments and the clearly defined community boun-
daries with masonry walls and perimeter roadway system, exterior to
the site.

High standards of structural design will be ensured by
architectural review and unsightly utility poles and lines will be
eliminated with underground wiring. The same outdoor sign control
standards which exist in Sun City will be carried on in the new
community.

Provide for vocal points of activity and interaction. Social
interaction is healthy for persons of all ages and especially for the
retiree and senior citizen. Interaction cannot be forced but community
design can provide for opportunities to facilitate social and persomal
contact. The neighborhood and core area recreation centers and commer-
cial developments have been conceived in the master plan as highly
accessible and visible multiple nuclei of activity.

Maximize security -— real and perceived . Although crimes
against person and property have been negligible in the existing Sun
City, the Developer recognizes the importance residents of the new
community will place in security. Sun City West has been planned for.
limited access into and out of the community proper. Access will be
restricted to those arterial streets necessary for community traffic
and the needs of adjacent property. Between access points, a six
foot perimeter wall will be constructed along the entire boundary
of the community. Walls will also exist at various locations within
Sun City West. While primarily acting as visual screens and ncise
buffers, these walls will also afford a degree of security.

13



The street system in Sun City West is designed to promote
exposure armong the residents while providing for quick internal
access., Street lighting will be provided on all residential streets by
Arizona Public Service through Street Light Improvement Districts.
Design of the new system will include light standards spaced at a fre-
quency of from 200 to 300 feet to satisfy both safety and security ob-
jectives,

There will be little or no single family housing developed on
large lots. Individual housing units will therefore be in close proximity
to each other within the basic residential groupings and in many cases
will be in the same structure. Observant neighbors are strong deter-
ents to crime, especially when families travel and leave their homes
unattended for periods of time. Close neighbors can also make quick
calls for fire fighting and emergency vehicles. Police and fire pro-
tection will be provided throughout the community.

Maximize accessibility for the handicapped. Nationwide approxi-
mately one -third of all elderly persons have physical disabilities which
impair their mobility. This proportion will not be this high in Sun City
West because the very nature of the recreation-retirement community
will attract mobile and active retirees and furthermore, with a minimum
age of 50, certainly not all the residents can be considered elderly.
Nevertheless, considering the age mix of the population, the per capita
rate of handicapped persons will be higher than in similar sized cities
with a normal age range mix.

The Developer places a high priority on eliminating architectural
barriers to mobility. Structure designs will be reviewed for maximizing
accessibility and ensuring the provision of such things as reserved park-
ing spaces, curb ramps and wide door openings. The flat terrain of the
project site will be conducive to mobility by wheelchair bound and semi-
ambulatory persons.

Provide opportunities for a full complement of community services.

The Developer will directly provide for a wide range of services and facili-
ties through the development of the several community -recreation centers.
Within these centers will be suchthings as assembly halls, library, work
shops, arts and crafts studies, physical therapy facilities, and meeting
rooms. '

The Master Plan recognizes, though, that other important services
are needed to make Sun City West a balanced, well rounded community for

14



its inhabitants. While the Developer cannot be directly respomsible

for providing such things as dental and medical care, financial and

legal services, and spiritual and counseling guidance, the opportunities
for these services and their land and physical facility requirements will
be made available as the Development Master Plan is implemented. Land
will be reserved and appropriately released for development for such
purposes as churches and synagogues, professiomal offices, banks and
savings and loan institutions.

The Developer will also directly sponsor various cultural and
entertainment events and assist residents in organizing themselves to
bring about such activities on their own.

2. REGIONAL PERSEPCTIVES

Sun City West will be a self-contained community within the
Phoenix metropolitan area. Unlike typical subdivisons and other major
residential developments, the new community should not be comnsidered
as representing a part of the general growth and expansion related
directly to Phoenix, Scottsdale, Tempe and other major cities in Mari-
copa County. Sun City West will grow to full planned development pri-
marily on its own merits. Sun City and Sun City West are significant
and integral elements in the overall metropolitan region development,
though, and conformity to county planning and compatibility with
surrounding land uses are important.

Maricopa County Future Land Use

Part Three of the County's Comprehensive Plan, entitled
A Report Upon Future General Land Use for Maricopa County, Arizoma,
was prepared in 1975 by the Maricopa County Planning Department. In=-
cluded as a part of the report is a map showing general categories
of future land use as expected to exist by the year 1990.

The map depicts a major corridor of urbanization extending
northwest from the Phoenix core area and centered along highway 60/89
(Grand Avenue ). The outer extremity of this area of urbanizatiom
essentially corresponds to the northern boundary of the proposed new
gity. Although this plan was never adopted by the Board of Super-
visors, Sun City West is contained within the area expected for
urbanization by the Planning Department when the study was prepared.
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Compatibility with Surrounding Land Uses

Being a self-contained community, functionally as well as
physically (bounded by perimeter wall), Sun City West will actually
have little impact on:surrounding areas. A large portion of the
surrounding area is or has been under the control of the Developer.

To the east, separated by the Agua Fria River, is the existing
Sun City. Although the two communities will be separate, distinct
development entities, there will be some mutual interaction. For
example, the Boswell Memorial Hospital in Sum City is a regiomal facility
and will serve the future population of Sun City West until such time
as a hospital may be constructed in the new commumity. It is also
expected that there will be some overlap of retail trade areas for the
two communities. This interaction is planned and healthy for each of the
two retirement communities considering the higher quality which can be
achieved by certain region-serving facilities. The two communities
will therefore be highly compatible. Access between the communities
will be via Bell Road and Grand Avenue. :

To the west, separated by Grand Avenue, is the remaining
portion of the large tract of undeveloped land owned by the Developer.
Currently this area is devoted primarily to agriculture and therefore
compatible with the planned.Sum City West. This land will be held in
reserve for potential future development.

North of the proposed project are agriculture lands which
pose no detrimental impacts on or from the planned new community.
The new city will re—arrange some local travel paths. However,
construction of the arterial street system through the site will
actually improve local circulation to areas contiguous to Sun City
West.

South of the new city are the small communities of Surprise
and E1 Mirage. ‘As presented earlier and in Part II of this report,
implementation of the proposed drainage plan will bemeficially impact
Surprise by diverting runoff from the watershed to the north over to the
Agua Fria River.

To the extent that there will be some travel between Sun City
and Sun City West, traffic volumes will increase on Grand Avenue as
it passes through and by Surprise and El Mirage. However, this
increase is not expected to produce the traffic volumes experienced
prior to the initiation of Interstate Highway 10. The eventual
linkage of I-10 and I-17 in Phoenix will reduce traffic even further.
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RESTDENTIAL - 3,148 ACRES

TABLE

Housing Type Avg. Lot Size Max. Units

(Inc. Comm. Area) Per Acre

SINGLE FAMILY 9,800 S. F. 4.45

DUPLEY 7,900 S. F. 5.50

GARDI APTS. 4,800 S. F. 9.05

2 STH27 APTS. 2,600 S. F. 16.7
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Luke Air Force Base, located seven miles south of Sun City West,
is an important feature of the project region. At its closest point, Sun
City West is two miles north of the horizontal clear zone and beyond the
area designated by Maricopa County for a moratorium on housing development.

While the entire community is outside the Luke A1CUZ noise boun-
daries, the general proximity to the base will result in occasional over-
flights at altitudes of 2,500 to 4,000 feet for some departure routes.

3. LAND USE

The future land use plan for Sun City West, Phase I is a generalized
representation of the various types and degree of land development which are
envisioned for the new community in its fully developed state, a condition
which will occur approximately 7 to 9 years after initial ground breaking.’
The land use plan also indicates the kinds of activities which will occur
on the various parcels of land and their spatial relationships. Presented
below is a brief description of the existing land use of the project site
followed by a graphic and narrative description of the future land use for
Sun City West.

Existing Land Use

The predominant existing land use in the project area is agriculture
but the intensity of use has been declining over the last two years in antici-
pation of the transition to urbanized development. Roughly 70 percent of the
total site has been farmed by irrigation, the primary crop being cotton.

Located in the southeast portion of the tract is a cattle feeding lot comprising
approximately 160 acres. Plans for phasing out this operation are already
underway. The remainder of the site is in a natural desert state.

Future Land Use

Plate 3 is a map depicting proposed future land use for Sun City
West Phase I. The following descriptions of each major land use category
are presented in tabular form in the Land Use Allocation Table on page 20.

Residential. The predominant land use in Sun City West will be
residential, accounting for a total of 3,148 acres of land in the Phase I
development. This land area includes the common areas which are a part of the
higher density housing. Included in the 3,148 acres of residential development
is a 34 acre tract near the hospital site. This area will not be conventional
housing, but will be developed for extended care and catered living housing.

-The residential land use category accounts for approximately 55%
of the total project area.

Within the residential area are major groupings of housing units
by type and density; typical housing layouts are illustrated on Plates 13,
14, 15 and 16 of this report. The major housing type is single family.
Distributed throughout the single family areas will be numerous groupings
of duplexes and condominium apartments. These higher density developments
will be on a scale and situated so as to be completely compatible with nearby
lower density housing. '
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Commercial. Approximately 236 acres (4% of the total area) will
be developed for commercial purposes. Within this general category, the Master
Plan envisions three neighborhood shopping centers of from 16 to 21 acras each
including parking. The primary elements of the neighborhood center will be
the grocery and the drug store. Additional smaller businesses such as card
and party shops, cafes and coffee shops, repair services, personal care ser-
vices, and professional offices will typically be in these developments. The
neighborhood shopping center in Sun City West will be on a similar scale as
those in the existing Sun City. The total area planned for neighborhood
shopping centers is 53 acres.

The core area commercial development will comprise roughly 156
acres and will be a region-serving facility. Within the core area develop-
ment will be a complete range of medical, dental and other professional ’
offices. One or more general department stores will be the "anchor" retail
outlets, supported by specialty shops for apparel, furniture, appliance
sales and services and the Tike. The core area will also have full-service
restaurants.

Distributed throughout the new community will be 6 commercial
sites each with an area of approximately 1 acre. As generalized on the
land use plan, these sites will be located at intersections along arterial
and major collector streets. These sites will be used for banks, savings
and loan institutions, and automobile service stations.

Included in the commercial use category are 6 one-acre parcels
located in the golf courses. These sites are for golf course pro shops and
snack bars where alcholic beverages will be sold.

A tract of 15 acres near the community center has been reserved
for construction of a hospital when community growth requires such a facility.
Although this could be considered a community facility, commercial zoning
will be required for high rise construction.

Industrial. Approximately 175 acres, 3% of the total land area,
js designated industrial. 170 acres will be used by the Developer for the
storage of building materials and equipment, for the manufacture of housing
components and for other activities directly associated with the construc-
tion of Sun City West. Although no other industrial activity is planned
for the community, 5 acres of industrial zoning will be required for an
automobile dealership with open repair facilities.

Community Facilities. This land use classification includes
recreation centers, houses of worship, fire station, golf courses and streets
for a total of 2,007 acres, 35% of the total project area.

The Development Master Plan envisions a core area recreation center
requiring approximately 37 acres. In addition to the structure and its
related parking lot, this main center will also include outdoor recreation
areas (lawn bowling, tennis, etc), park-like settings and other facilities
such as an enclosed amphitheater on a 12 acre site.
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Two satellite neighborhood centers will be similar in concept to
the main facility but on a smaller scale. Each of these satellite centers
will require- 14 acres. The total estimated land area for all recreation
centers is 77 acres.

Other community facilities will include a fire station (2 acres)
and approximately 10 church sites averaging 3.5 acres for an estimated total
of 37 acres.

Golf courses will be a major community facility in Sun City West.
The six 18-hole golf courses planned for Sun City West will comprise approxi-
mately 905 acres, or about 15.9 percent of the total community land area.

Streets account for a significant portion of the community facili-
ties. It is estimated that approximately 17% of the total project area, or
988 acres, will be devoted to street right-of-way. All areas referenced abave
for the various land use categories do not include public streets.

Special Use. The special uses include a community cemetary of
55 acres and a 79 acre tract for construction of sewage treatment facilities.
This project area devoted to special uses is 134 acres, 3% of the project area.
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RESIDENTIAL - 3,148 ACRES

LAND USE ALLOCATION TABLE

Housing Type Avg. Lot Size Max. Units Total Acres Total Parcel
(Inc. Comm. Area) Per Acre (Net) Units Numbers
SINGLE FAMILY ’ 9,800 S. F. 4.45 2,212 9,840 None
DUPLEX 7,900 S. F. 5.50 414 2,270 1-5
GARDEN APTS. 4,800 S. F. 9.05 380 3,440 6-11
2 STORY APTS. 2,600 S. F 16.7 6 100 12
MODEL AREA
(Mixed Dwellings) 5,700 S. F 7.65 102 780 13
EXTENDED CARE .
(Mixed Dwellings) 2,200 S. F. 19.4 34 660 14
8,000 S. F. 5.43 3,148 17,090
COMMERCIAL - 236 ACRES
Planned Use Acres Parcel No.
HOSPITAL 15 25
MEDICAL OFFICES 20 26
PROFESSIONAL OFFICES
& MISC. COMMERCIAL USES 18 27
REGIONAL SHOPPING CENTER -
& SATELLITE COMMERCIAL 98 28
RESTAURANT 11 . 29
RESTAURANT 9 30
MEIGHBORHOOD SHOPPING CENTER 21 31
NEIGHBORHOOD SHOPPING CENTER 16 32
NEIGHBORHOOD SHOPPING CENTER 16 33
FINANCIAL, AUTOMOTIVE SERVICE 6 34
(6 @ 1 ACRE)
GOLF COURSE CLUB HOUSE - % 6 35
(6 @ 1 ACRE)
INDUSTRIAL - 175 ACRES
Planned Use Acres Parcel No.
COMPONENT MANUFACTURING _
PLANT 132 15
WEBB CONST. YARD,
SUBCONTR. YARDS 38 16
AUTOMOBILE DEALERSHIP 5 17
SPECTAL USE - 134 ACRES
Planned Use Acres Parcel No.
SEWAGE TREATMENT PLANT 79 18
CEMETARY 55 19
COMMUNITY FACILITIES - 2,007 ACRES
Planned Use Acres Parcel No.
GOLF COURSES 905 None
COMMUNITY RECREATION CENTER 37 20
COMMUNITY AMPHITHEATER 12 21
FIRE STATION . 2 22
NEIGHBORHOOD RECREATION CENTERS
(2 @ 14 Acres) 28 23-24
CHURCHES (10) 35 None
STREETS 988 None
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There will be certain land requirements within the new community
for utility purposes, primarily related to water supply and storage. This
land area will be negligible in relation ta the total community.

Development Pattern-- The Céntra.l Core

Initial development in Sun City West will involve the Central
recreational core and the first stages of the utility and circulation systams
infrastructure. Thz basic pattern of development will then proceed out-
wazrd and around the core. It is anticipated that the areas south and east
of the core will be developed before those on the north and west,

~ The central core is an important element of Sun City West. It not
only serves as a primary focal point for the completed community but will also
. represent the serious intentions of the Developer during the initial stages of
marketing and residential construction. The first prospective new residents
of Sun City West will not be shown artist's rendering of project amenities
but will be able to contemplate their. retirement future while playing gols,
enjoying other recreation facilities, inspecting model homes and vacation-
ing in housing units Wh.zcn will be permanent fea.tures of the planned new
community,

Because the central core is so important and will be the first actual
development, the design of this area has progressed considezably and is
represented by Plate .4 .. Primary features surrounding the 18-hole golf
course are the model homes and marketing office, the main recreation center,
an amphitheater, restaurants, golf clubhouse facilities and the vacation
apartments.

The apartments are an important aspect of the Del £, Wetb Develop-
ment Company's popular and successful vacation plan. Under this plan,
prospective new residents may vacation at the new community for up to two
weeks at a time at very reasonable rates. Vacationers are thus afforded the
opportunity to experience the recreation-retirement community at a leisurely
pace and to meet current and other prospective residents. As Sun City West
Phase I reaches full development, the apartments will be sold as permanent
residences.

Although there will be some commercial establishments in the initial
core development, the full scale shopping center and mediczl facilites de-
velopments will not materialize until there is sufficient market justification.
Until this core area center is constructed, the needs of the residents will be
met by smaller scale neighborhood centers and by the complete shopping and
. professional services located just a short distance away in Sua City.
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3, POPULATION AND HOUSING

Projected Pooulation. It is projected that Sun City West Phase I will

have a population of 32,500 persons when fully developed. This is based
on an average family size of 1.9 persons per dwelling unit and an ultimate
development of 17,100, housing units. The family size figure represents
current conditions in the existing Sun City and is not expected to deviate
for the new community.

Source of Growth

Sun City West will grow to its projected ultimate population and derive
replacement population to maintain this size through immigration. The
community will not have an internal natural growth simply because of the
age of its residents. '

Some of the immigration to Sun City West will come from the
nearby Phoenix metropolitan area but the primary source of growth will
be from areas beyond Maricopa County and the State of Arizona. Persons
bhave moved from all of the United States and several foreign countries to
live in the existing Sun City. Although the Developer conducts an active
marketing program, the strongest drawing power comes from existing
residents who convey personal satisfaction toiriends residing in their pre-

‘retirement comrmunities.

The Housing Mazrket

Retirees comprise the fastest growing segment of the population .
in the United States. From an age standpoint, this group is expanding in
two directions. First, continually improving health and medical practices
are gradually increasing average life spans. Secondly, more and more
employers are offering early retirement plans with benefits and more and
more people are exercising this option, thus reducing the average age
at which one enters retirement. ' -

A third source of expansion in the market is the existence of larger
numbers of pecple in lower age groups who will be progressing into the
retirement age category. Although it is still 20 to 30 years distant, the
large bulge in our population created by the post WW II '"baby boom!'' will
have tremendous implications for the various elements of our economy
which serve the retiree.

22"
(REVISED) .



Certainly not all retired persons have either the resources or
a desire to leave their home community. A growing number of persons are
becoming well-traveled; however, both from business and family pursuits,
and the change of moving to a retirement community is looked upon with
eager anticipation. With lower long distance rates, a near fully developed
interstate highway system and jet travel, contact with family and home-
town friends is not lost.

: The Sun Belt in general, and Arizona and Maricopa County in
particular, are strong attractions to the retiree. Mild winter climate
year round, recreation opportunities, and generally lower taxes and
prices make the Sun Belt a highly attractive alternative to northern
cities. That a market exists for Sun City West is undisputed. The
challenge to the developer is to be responsive to the particular and
varied desires of the market and to absorb the market in a steady,
continual rate to maintain the high quality development goals embodied
in the Development Master Plan.

Housing Opportunities

The Developer will offer a wide range of housing types and
styles to the new resident of Sun City West and over a fairly broad
range of cost. As an example, basic housing prices in the existing
Sun City currently range from $27,000 to $59,000. Additional housing
variation is possible through location, such as on a golf course or
near a recreation center. ’

Housing Re]atfonéh%ps

As previously noted, housing types proposed for the new
community are shown on Plates 13, 14, 15 and 16. Plate 17 titled
"First Development Area" is a preliminary plan for the first 1500
units of production housing. This plate shows the relationship
between the various housing types and street patterns for residential
and collector streets. The residential development depicted on Plate
17 will be typical for Sun City West.
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Section D
TRANSPORATION

It is well recognized that transportation and land use are highly
interrelated. Land use places varying requirements on transportation
system capacities and linkages; and the existence of transportation
facilities strongly influences how and when land is developed. Since.
the establishment and improvement of major transportation arteries
(thoroughfare streets, rail rapid lines, etc.) are usually within the
purview of the public sector and land development is basically a private
sector endeavor, the transportation system is often viewed by planners
as a tool to help shape the urban environment.

Philosphical discussions of future land use transportation system
interactions have little value for Sun City West. The Developer essen-
tially has complete control over both land use and the circulation system.
The two elements have been conceived in companion throughout all stages
of planning. : V

In addition to providing for basic vehicular movement, the circula-
tion systemhas been planned with other objectives in mind such as:
minimize vehicle-pedestrian and vehicle-vehicle conflicts; enhance real

~and perceived security; provide for a diversity of view and pattern; pro-
mote clear identification of subareas and their linkages; and facilitate
drainage control.

i. TRANSPORTATION MODES AND TRAVEL PATTERNS

Sun City West will clearly be an automobile oriented community.
The high proportion of single family housing and low overall density
of development precludes any significant mobility by other modes.
Automobile ownership rates will be high given the general economic
status of the residents.

Receptivity of fixed-route transit service inthe existing Sun City
has not been great. This is due in part to automobile availability, the
lack of high density travel corridors and the decentralization of trip
generators. If fuel prices increase significantly and/or supplies de-
cline, public transit may indeed have a role in the new community.
Because of the general land use pattern and diverse travel desires of
the residents, a door-to-door, demand-responsive system may be more
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suitable than fixed-route, fixed-schedule service. Paratransit services,

in the form of traditional taxi cabs, will likely be available in the new
community from the very beginning.

Electric golf carts, modified and licensed for street operation, will
appearin growing numbers. This form of travel offers. a desirable al-
ternative to the automobile in terms of cost and environmental protection.
Bicycles and 3-wheeled pedal power vehicles will also be popular because
of the flat terrain and recreation oriented population.

Consideration has been given to the development of 2 system of
pathways for use by electric carts and bicycles.  Although this idea
has not been totally rejected, there are no current plans to incorporate
such a system in Sun City West. At first glance, the perimeters of
golf courses appear to be highly suited for a system of pathways because
of their basic linear pattern. Closer consideration reveals two major prob-
lems, though; first, the active use of both golf course and pathway pre-
sents a serious safety hazard and second, the paths would result in 2
physical barrier between the numerous golf course lots and the courses
themselves and heavy travel activity would result in a nuisance to the
owners of these highly desirable home sites. ’

An off-street pathway system would require numerous street cross-
ings if residential areas are to be linked with activity centers. These
crossings would produce highly concentrated areas of modal conflict.
Construction of grade separations with sufficient capacity to handle the
significant pathway traffic would be quite costly and would introduce a
disruptive visual element into the overall community design. Since carts
and bicycles would occasionally use streets anyway, it would be better
~ to develop a total coexistance of the modes from the very start. In this

manner, cart drivers and bikers will not be prone to violate the''rules
of the road' and auto drivers will be continually exposed to the slower
modes of travel and will develop an instinctive tolerance and respect for
them. This concept is working well in Sun City.

Intercity and metro area transportation services will be provided
by bus and limousine/van operations. Like Sun City, opportunities will
be provided in the new community for the establishment of a bus terminal.

The recreation-retirement community is unique in the types of
trips generated. The work trip and school trip, which are the primary
contributors to peak travel flows, will be almost negligible in Sun City
West. The predominant trip purposes will be the shopping trip and the
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social-recreation trip. Because these trips will relate to the primary
sources of diversion and activity in Sun City West, they will be made
with greater frequency and regularity than in a traditional community.
These trips are typically made at variable times from mid-morning to
late afternoon. It is therefore anticipated that traffic volumes will
be moderate and evenly distributed over most of the daylight hours and
generally light during the night time.

Essentially all traffic on Sun City West's streets will be
internally generated. Persons working in Sun City West but living
elsewhere and nonresidents patronizing local commercial areas are
expected to account for a very small percentage of the total traffic
volume.

2. STREET CIRCULATION PLAN

The proposed street plan is presented by map om Plate 5.
The basic elements of the plan are an external perimeter roadway and
an internal hierarchy of arterial, major collector, minor collector
-and residential streets in a curvilinear pattern.

Existing Roadways and Their Improvement

Primary access to the new community site from the Phoenix
metropolitan area is via Grand Avenue (U. S. Route 60/89 and State
Route 93) and Bell Road. Bell Road also directly links Grand Avenue
and the new community with Interstate Highway 17.

Grand Avenue along the west side of the project is an all
weather surface two lane roadway comstructed of asphaltic concrete
with a pavement width of approximately 40 feet. Since the roadway
carries both State and U. S. Highway designations, all improvements
and maintenance are performed by the Arizona Department of Transportatiom.

Bell Road along the south side of the project site is also an
all weather surface, four lane roadway. It is constructed of asphaltic
concrete with a pavement width of approximately 56 feet. This roadway
is included in the Maricopa County Highway System and thus all improve-
ments and maintenance are performed by the Maricopa County Highway
Department.

’
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Grand Avenue and Bell Road will comprise two links of amn im—
portant perimeter roadway system which will be external to the community
proper, i. e. outside the perimeter boundary wall. This perimeter sys-
tem is essential because limited through traffic facilities will be
provided within the new community. It will be especially important
to pravide access to property immediately north of the project site.

The remaining links of the perimeter system will be provided by Deer
Valley Road and E1 Mirage Road.

Deer Valley Road is currently a gravel roadway and E1 Mirage
Road does not exist along most of the eastern boundary of the new
community. The Developer will improve Deer Valley Road and construct
an E1 Mirage Road extension to Maricopa County Highway Department
minimum standards of double Inverted penetration seal coats as shown
by the typical roadway sections on Plate 6 and Plate 7.

Within the project site are numerous gravel surface roads for
access to farm fields. These roads are considered private and are not
generally maintained except for Litchfield Road between Grand Avenue
and Deer Valley Road and Beardsley Road between Grand Avenue and
Dysart Road. Both of these roads have 66 foot dedicated rights—of-way
and are frequently bladed by Maricopa County Highway Department. The
only hard surface roadway within the project site is Dysart Road
which provides access to the Circle One Ranch Feed Lot and is con-
structed of inverted penetration seal coat.

Street System Within the Planned Community

A grid-like pattern of roads currently exists within the
project site. This pattern is caused mainly by the land use and
previous land ownership patterms of the area. It is usually County
policy that all section line roads on a one mile square grid be
designated as arterial roads. This grid road pattern will be
maintained along the periphery of the site by the comstruction of Deer
Valley Road and E1 Mirage Road as previously discussed. A major
departure of the grid pattern is evident in the street system planned
for the new community.

The planned street system within Sun City West will be
comprised of a system of arterial streets and supporting hierarchy of
major and minor collectors and residential streets. The arterial street
shown on the Street Plan (Plate 5) as Section C (Plate 8) is the
major traffic carrier and collector of the proposed development. This
street provides major access to the central commercial/recreation
core development and will serve to channel traffic into and out of
the community at three points, one at Bell Road and the other two
at Grand Avenue.
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The major arterial street will be constructed of 2 inch
asphaltic concrete pavement over a minimum of 9 inches of aggregate
base depending on soil tests, and will have concrete curb and gutters.
The road will be a four-lane divided street on a curvilinear align-
ment to provide a continuing change of vistas and be aesthetically and
environmentally pleasing. Left turn bays will be made by indentatiomn
of median islands to facilitate traffic safety and efficient flows.

) The other arterial streets are shown on Plate 5 as Section
C and Section D=1 (Plate 8 and 9). Pavement design of these streets °
will be the same as the major arterial with curbs and drainage faci-
lities as shown on Plates 8 and 9.

The design of the collector streets 1s indicated by Sectioms
B and B-1 on the Street Plan and graphically depicted by Plate 10.
These streets will serve as a connection between the arterial street
and the net work of residential streets. The collectors will be
designed primarily for internal traffic circulation and to provide
direct access to the core area and neighborhood shopping and recrea-
tional facilities. The collector streets will be constructed with
concrete vertical curb and gutter and will be of 2 inch asphaltic
concrete pavement over a minimum of 6 inches aggregate base depending
on soil tests. Parking will be permitted adjacent to the edge of
the roadway.

Bagic residential streets will have 50 foot rights-of-way
with 32 foot back of curb width street sections. Those residential
streets located in high density areas or which partially serve as
a collector will have 60 foot rights—of-way with 40 feet street -
widths and concrete roll curb and gutter. A special residential
street section D-2 i1s depicted on Plate 9 and shown on the Street
Plan. This street section was developed for routing of storm run—off
to a channel in an area of flat street slopes. Sidewalks will be
constructed on both sides of residential streets. Residential
streets are intended to serve only limited abutting land uses
and will generally be of looped or cul-de-sac design to discourage
through traffic. These roadways will be constructed of 2 inch
asphaltic concrete pavement over a 6 inch aggregate base depending
on soil tests. Roll concrete curb and gutter will be provided and
parking will be permitted on residential streets. The Street Plan
indicates proposed locations of only the wider residential streets
since layouts of basic residential streets are indeterminant at this
time. A typical cross section of a residential street is depicted by
Section A in Plate 11 but is not referenced on the Street Plan.

All streets in the new community will become a part of
the County Street System and will be paved conforming to Maricopa
County Highway Department Details and Specifications except as shown
on Plates 6 through 1l.
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To accommodate bicycle traffic, sidewalks will be depressed
at the curb returns on the arterial and collector streets and roll
curbs will be used for curb returns on residential streets in lieu

of 4" vertical curb returms. .
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Section E |
COMMUNITY SERVICES —

& FACILITIES.

The residents of Sun City West will require and desire the whole
range of community services and facilities typically found in a small
aity. Once developed, the new community will actually have certain
features found only in much larger cities. For example, considering
the existing Sun City, few other cities of 40, 000 population can boast
of their own symphony orchestra or semi-professional soft ball team.
Described below are the major community services and facilities which
will exist in Sun City West.

i. RECREATION

The new community will cater to a leisure-recreation life style and
therefore numerous opportunities of this nature will exdist. As discussed
in Section 3 of this report, the golf course is a dominant feature of the Land
Use Plan. Six 18-hole golf courses will satisfy a high demand for this
sport and will provide park-like open space for the enjoyment of the entire
community.

The Developer will build one main and two neighborhood satellite
recreation centers. These centers are quite extensive in terms of
facilities offered and have proven to be very popular in the existing Sun City.
Facilities which will be a part of Sun City West's recreation centers include:
swimming pools; therapy pools; shuffle board courts; lawn bowling greens;
bowling alley; billiard rooms; miniature golf courses; garden plots; areas
for ballroom and square dancing; tennis courts; craftsman shops; and
handball and squash courts. There will alsobe meeting rooms and rooms
for such activities as card playing, knitting, stamp collecting and various
arts and crafts.

2, CULTURE AND ENTERTAINMENT

An enclosed amphitheater, will be a part of the core area main
recreation center. With an audience capacity of about 7,500 persons,
the amphitheater will be host to a var1ety of musical and theatr1cal pro-
ductions. i - .= i L e =
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Space will be provided in the central - recreation center for a
library. It is anticipated that the new residents will as sist the County
in stocking the library with books. The recreation centers will also pro-
vide facilities for art, sculpture, ceramics am other activities of this
nature.

An art museum has been recently established in Sun City with the
assistance of the Phoenix Museum of Art and many of the residents have
loaned their works for display. It is expected that the Developer will
continue to sponsor its Lecture Series for the cultural enrichment of
Sun City West's residents. '

3. HEALTH AND MEDICAL

As stated in Section C of this report, opportunities will be made
available in commercial areas for the establishment of doctor, dentist,
and other medical and related offices. Additionally, land will be reserved
in the core area commercial center for the development of 2 hospital.
Until such time that a hospital will be constructed in Sun City West, the
existing Boswell Memorial Hospital in Sun City will meet the needs of the
new community. This hospital is already undergoing its first expansion
to keep pace with the needs in the general region.

Boswell Memorial is a community hospital with a Board of Directors
comprised of local people. The Boswell Hospital Foundation is a separate
legal entity and serves as the financial master planning arm of the hospital.

The Foundation's funds are used to finance both capital and operating projects.

4. RELIGION

The Church is an important element in the community. In addition to
religious observance, the Church serves many social functions such as
counseling and fellowship. At least 10 sites ranging in size from 3to5
acres will be reserved in Sun City West Phase I for houses of worship.

The residents themselves will decide which denominations are represented.
The Developer will sell land to the church at the cost of improvements and
landscaping.

5. FIRE PROTECTION

Fire protection services will be provided by a Fire District set
up under State law. This District will either be an expansion of the
existing Fire District in Sun City or will be a new one.
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The Sun City Fire District is governed by a Board of Directors
who are elected by the voters residing in the District. The Board
contracts annually with the Rural Metro Fire Department, a private
corporation, to provide fire protection in Sun City. The Board owns
two fire stations as well as most of the fire fighting equipment.
Personnel and supplemental equipment funds are provided by a rebate of
a portion of the motor vehicle fees from the District as well as a proper-
ty tax mill levy. '

6. POLICE PROTECTION

As an unincorporated area, Sun City West will receive police pro-
tection and service from the Maricopa County Sheriff's Department.
As with Sun City, this will require the assignment of patrol cars within
the new community. The Sheriff's Posse of Sun City has been organized
- to provide a variety of assistance to the Sheriff's Department. Although
police protection has been excellent, some people desire the services
of private security organizations and these services are available.

7. WATER AND SEWER

Citizens Utilities, a private corporation, has a franchise to pro-
vide water and sewer service in Sun City and Sun City West. The
Del E. Webb Development Company will construct, at cost, the complete
water and sewer systems for the new comrmunity under contract with
Citizens Utilities. These systems will be owned, managed and maintained
by Citizens Utilities.

8 SOLID WASTE COLLECTION

Garbage and trash collection services will be provided by private
contractor. Solid waste disposal will be in the County landfill or by any
other methdd as directed by the County.

9. OTHER GOVERNMENTAL SERVICES

Maricopa County has been instrumental and cooperative in extend-
ing certain basic services directly to Sun City such as local (periodic)
offices for automobile registration and licensing. In the near future, the
County will be constructing a permanent satellite facility on land deeded
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to the County from the Developer. This site is on Bell Road, immediately
south of the Sun City Phase I project area. Initial use of the facility is
expected to be a Sheriff's substation. Future use is expected to include

a court room and administrative offices. As in Sun City, the maintenance
of all streets in the new community will be the responsibility of Maricopa
County once the streets have become part of the County system.
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COMMUNITY ORGANIZATIO‘\I

A basic reason for the existence of communities is that geographic
concentration permits the organization of people to collectively provide
facilities and services for themselves which otherwise would not be
possible. During Sun City West's initial stages of development, it will
be the Developer who actually provides and initiates community organ-
jzation and assumes the responsibility of making policy decisions which
influence the community environment. As the community takes shape,
and internal initiative for oganization takes hold, these responsibilities
will shift to the residents.

A 2 THE ROLE OF THE DEVELOPER

As discussed in other sections of this report, the Developer will
be directly responsible for the initial construction of essentially all
basic municipal facilities such as water supply and distribution system,
sewage collection and treatment system, streets, recreation centers,
golf courses, and the like. The Developer will also be initially responsible
for the management and maintenance of these facilities and for the provisions
- of various services.

Understandably, the first residents in the new community will lack
the organization and will tend to be deficient inthe resources necessary
to shoulder these responsibilities. But as Sun City West grows, a whole
range of professional, managerial and technical capability will appear
among the population ranks, certain natural leaders and civic activists
will surface, and the community will be ready to start managing its own
affairs. J

Some developers retain control over revenue producing recreational

amenities as profit centers. The Del E. Webb Development Company

has a policy of divesting itself of these facilities and turning control and
responsibility over to the residents as quickly as possible. The firm
recognizes that it would be neither healthy nor feasible to dominate or

even directly influence the general affairs of the community for an in-
definite period of time. The community needs to establish its own mechan-
ism and organization for perpetuating itself. ’

Although responsibilities will be transferred to the residents as
quickly as possible, it is significant to note that the vast resources of the

34



Developer will remain accessible for advice and counsel. The Developer
will not disappear after all lots are sold. The Del E. Webb organization
has a long history of respected, stable operations and will carry on the
traditions of sincerety and compassion of Mr. Del E. Webb himself for
years to come,.

25 RESIDENT ASSOCIATIONS AND ORGANIZATIONS

The nature of the formal and informal organizations which will
exist in Sun City West will be known only after the new community becomes
substantially developed; and even then theprecise picture may not be totally
apparent. However, a review of the community organization structure in the
existing Sun City provides a reasonable expectation for the new Community.

Community Affairs

Two broad based resident organizations which exist in Sun City
and deal with overall community affairs are the Sun City Home Owners
Association (SCHOA) and the Sun City Taxpayers Association, Inc.
(SCTA).

SCHOA concerns itself with general conditions in the community and
the protection of the health and well-being of the residents. In the area
of security and safety, SCHOA sponsors the Sherifi's Posse of Sun City
and the Emergency Services Organization as well as programs such as
"Operation Identification' and ''Neighborhood Watch''. The organization
assists in bringing certain County services to the community and lobbies
for or against various legislative proposals which could impact on the
residents. Active committees within SCHOA include the following:

State Legislative; County Legislative; Local Affairs; Education; Pollution;
Special Programs; Special Research and Public Relations and Publicity,

As its name implies, the Sun City Taxpayers Association is primarily
concerned with problems and conditions affecting the taxes of the residents.
Areas of vital concern to SCTA are as follows: Schools; real estate assess-
ments; fire protection; and water, sewer and solid waste collection rates.
The Association also continually researches the aspects of Home Rule.
Primary committees are Police Protection, Laws and Legislation, and
Public Utilities.

Broad based community organizations like SCHOA and SCTA general-
ly require a membership fee of several dollars per year to cover basic
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services and administrative expenses. Fund raising activities such as
advertising sales for directories also help to defray costs. The
Associations are, typically governed by a broard of directors elected
by the membership. Paid staff may be necessary to supplement the
volunteer actions of the membership.

Recreation Facilities

The recreation facilities constructed by the Developer and eventually
taken over by the community represent a significant asset and a complex
physical plant. Recreation Centers of Sun City, Inc. was formed by
Sun City residents for the purposes of owning and operating these centers.

The primary functions of the organization, which is a nonprofit
corporation, are to maintain a general social, cultural, recreational
and amusement enterprise for the benefit of its members; to coordinate,
implement and aid the various recreational and social clubs and to pro-
mote cooperation in all matters of interest tothe residents. Comrmunity
residents become members upon payment of an annual membership fee of
$40,00. The organization's facilities are under the supervision of a
Board of Directors elected by the membership and a pad staff directed by
a General Manager.

Apartment Maintenance

The owners of dwelling units in each multi-family apartment complex
form associations for the primary purpose of maintaining their structure
and grounds., These associations establish their own fees and functions
based on the desires of the apartment residents and the particular re-
quirements of the facility.

3. SERVICE ORGANIZATIONS AND CLUBS

A wide range of civic, service and professional organizations exist
in Sun City for the betterment of the community and the civic fulfillment
of their membership. A partial list of these organizations are: Toast-
masters; Lions; Rotary; Kiwanis; Nights of Columbus; Masons; Salvation
Army; Elks; Physicians Club; and the American Association of Retired
Persons.



Numerous clubs also exist for a wide range of hobby and recreation-
al interests. Xor example, there are over 20 card clubs; over 20

sport clubs. Additional social organization comes about through
college alumni associations and home state clubs.

Numerous opportunities therefore exist for the residents to
join in organization to solve community problems, ensure the pro-

vision of services, advance avocational interests and just plain pro-
. vide companionship.
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DRAINAGE MASTER
PLAN

Drainage analysis has been conducted for the purposes
of evaluating the existing conditions on and adjacent to the
Sun City West Phase I site and the future conditioms relating
to the proposed development of the project site for the control
of periodic flooding conditions which result from a 100 year
Frequency Storm.

From this analysis a Master Drainage Plan has been
developed consisting of roadways, roadways with center channels
and lined drainage channels to carry the design Frequency Storm
away from the proposed development. Once implemented, this
Plan will insure that housing comstruction is above flood levels
for design frequency storms.

The study area contains approximately 5,687 acres of
land within Township 4 North, Range 1 West. This land is owned
by the Del E. Webb Development Company and is currently being
farmed by several different parties, primarily Boswell Farms,
Inc. and a cattle feeding yard (Lizard Acres) operated as
Circle One Ranch. The total acreage is not under cultivation
but varies in useage from raw desert to fallow to agricultural
with the latter being the primary useage.

1. NATURAL FEATURES

The study area lies within the portion of the state
designated as the upper Sonoram Desert and has all of the
general terrain features usually associated with a typical
southwestern desert region. This comnsists of creosote bushes
and Saguaro. Cactus as the predominate plants on the flats,
with Palo Verde and Iromwood trees lining the washes including
Mesquite bushes which generally form very demse thickets at
ends of washes.

The topography consists of flat desert plain sloping
southeast with the White Tank Mountains to the west and the
Wickenburg and Hieroglyphic Mountains to the north. The
Beardsley Canal and proposed Central Arizona Project Canal
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lie north of the project site. In 1956 the Army Corps of
Engineers completed comstruction of a Detention Basin known
as the McMicken Dam to protect Luke Air Force Base from
flooding by Trilby Wash. The outlet for this basin is an
earth lined channel (McMicken Dam Qutlet Channel) varying
in width from 20' to 50' along the north side of the pro-
Ject site.

The area is drained by many arroyos and washes
which discharge into the Detention Basin or Qutlet Channel
and ultimately discharge into the Agua Fria River located
along the east side of the project site. This river along
with the other rivers in the Phoenix area are dry and have no
permanent flow. In the vicinity of the project site the Agua
Fria River banks are reasonably well defined as a water course
and are capable of carrying sizeable flows resulting from high
intensity summer storms prevalent to this area.

The climate of the area is typical of the arid -
Sonoran Desert. Temperatures vary from highs near 1202 F in
summer to lows below 200 F. in winter. Long range temperature
approximates 70° F.

Rainfall in the area is usually concentrated in the
months of December-March and July-September. Winter storms
are normally the result of the easterly movement of storm
fronts arising in the Northerm Pacific. These fronts pass
across the state in cycles during the winter months and usually
exert their maximum influence in the higher elevations and along
the Mogollon Rim Country; however, they are frequently of
several days'duration and may result in significant precipita-
tion within the watershed being studied.

Summer storms more often result from the movement
of wet air masses northward from the Gulf of Mexico traveling
generally from southwest to northeast across the state. These
storms are frequently of high intemsity and may produce cyclomnic
activity as well as large amounts of precipitation. Local thunder-
storms are also frequently observed during the summer and fall.
These generally do not cover large areas, but may result in
severe localized flooding due to their high intensity. Floods
may, of course, result from any of the types of storms discussed,
depending on duration and location of high intemsity rainfall.

2. HYDROLOGY

Storm runoff has been estimated by the Soil Conserva-
tion Service Method using precipitation maps prepared by the
U. S. Weather Bureau for the Soil Comnservation Service. Values
of precipitation were selected from these maps for the study
area for 6 hour and 24 hour duration storms of 100 year fre-
quency. These values were then converted to 12, 3, 2 & 1 hour
railfalls by use of equatiomns relating 6 hour and 24 hour dura-
tions. Storm runoff quantities were then computed by the TR-20
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Hydrology Program in the study area for 100 year Frequency
Storms of 24, 12, 6, 3, 2 & 1 hour duration, utilizing the
appropriate curve numbers of the contributing drainage areas.

3. DESIGN CRITERTA

FROM: Arizona Highway Department - Bridge Division
"Hydrologic Design for Highway Drainage in Arizoma"

PRECIPITATION (Inches)

DURATION 10 yr. Freq. 25 yr. Freq. 50 yr. Freq. 100 yr. Freq.
(Hours)
6 2.1 2.6 2.9 3.3
24 2.5 3.2 3.6 4,20
2% 1.79% 2.14% 2.36% 2.61
1 1.5 2.0 2.2 2.40
* Interpolated values equating 6 hour and 24 hour rainfalls
(P hx. = 1.77 P - 0.77P )
2 6 24

Peak runoff estimate based on 100 Year Frequency Storm of 24 hour
duration.

Runoff Quantities have been calculated using computer application
of the TR-20 Hydrology Program based on Soil Comservation Unit
hydrograph equation for estimating peak rate of rumoff:

Q = 484 40
P TP

WHERE:

peak discharge is cfs

> o

Drainage Area in square miles

= Runoff volume of the watershed in inches

=H O

= Time to peak in hours

484 = is a constant for the units used
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Time to peak is based on the following

Where:

T
P

D

T
e

D
B e -
Ip > + 0 éTc

= time to peak in hours
= Duration of storm in hours

= time of concentration in hours

The Runoff volume Q is a function of the‘storm rainfall and a

curve number (CN) which is based on a vegetative cover type and density

and a hydrologic soil group. The hydrologic soil group within Sun City

West and the surrounding area is constant as group C (slow infiltratiom

rate). The

cover type and demsity within Sun City West will vary con-

siderably for each drainage area; thus the CN will be based on a weighted

CN corresponding to the type of development using the following values:

(on|
91
87
83
83
80
74

Type of Development
Commercial Areas

Single Family Housing Area
Apartment Complex Area
Duplex Areas

Undeveloped Desert Areas
Golf Course Areas
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Section |
. HYDROLOGICAL
ANALYSIS

The Master Drainage Plan is based on the quantities and
characteristics of runoff, both within the proposed developed new
community and from the surrounding area. Presented below is a
description of the onsite and offsite drainage areas and their
associated runoff quantities and points of storm water discharge
concentration.

1. OFFSITE DRAINAGE

Offsite Drainage Area Description

As shown by Plate 18 the offsite drainage area of this
study encompasses Sections 14, 15 and 16 and parts of Sections
9, 10, 11, 17 and 18 of Township 4 North, Range 1 West up to the
outlet channel of McMicken Dam. This study area is mostly undeveloped
desert land with a small mix of agricultural row crop useage by Bodine
Produce Company in Sections 14 and 15. The type of cover in this area
is considered to be Desert Brush with density rating of '"poor" and
a Hydrologic Soil Group C, all as described in Arizona Highway Depart-
ment Hydrologic Design Manual.

In addition to the aforementioned sections, the offsite
drainage includes overflow from McMicken Dam outlet channel ranging
between 4450 cfs and 14,000 cfs, including side inflows from adjacent
drainage areas. This flow comes down an existing wash along the east
boundary of Sectioms 11, 14, 23 and 26 before being intercepted by
Agua Fria River Channel.

There presently exists along the north side of Deer Valley
Road an earth channel of varying depth and width between Reams Road
and E1 Mirage Road. This ditch will divert storm water runoff from
the north in an easterly direction to its intersection with E1 Mirage
Road Channel Section for conveyance to the Agua Fria River. The
existing ditch section increases in width and depth as it proceeds
east.

The existing design capacity of this ditch is not known at
this time as no field data was taken north of Deer Valley Road. This
ditch will intercept runoff from two defined washes in the area with
the remainder being interception of sheet flow off desert land and
agricultural land.
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Runoff Quantities and Concentration Points

Storm runoff contributions have been estimated for each
Offsite Drainage Area (as shown on Plate 18) for a 100 year Frequency
Storm of 24 hour duration. Runoff quantities for each Drainage Area
are presented in Table 6. ‘TR-20 Program routed storm runoff quantities,
at indicated concentration points, are presented in Table 7.

Runoff calculations were based on the land within the drainage
area remaining undeveloped or in agricultural useage. If offsite land
use changes, it will be the responsibility of the owner(s) of said land
to increase the channel size associated with the proposed Deer Valley
Road improvement i1f runoff quantities are sufficiently increased or
cause any flood of Sun City West.

2. ONSITE DRAINAGE

Onsite Drainage Area Description

As shown by Plate 19, the drainage area of the project site
extends from Bell Road to Deer Valley Road and from Grand Avenue to
El Mirage Road, containing approximately 9 square miles of area. This
land is currently in varying stages of useage ranging from Desert to
fallow to agricultural. ' The surface runoff south of Deer Valley Road
now is a combination of surface sheet flow and defined washes conveyed
in a southeasterly direction. Upon reaching Bell Road, surface runoff
is conveyed under the road in a system of pipe culverts and reinforced
concrete box culverts.

The overall drainage pattern is in a southeasterly direction
on an average slope of a 0.5' drop per 100 feet horizontal run. The
elevations within the study area range from 1322 in the northwest
corner to 1176 in the southeast cormer, which gives a fall of 146 feet
over the area.

The existing cover type varies from Desert Brush to agri-
cultural crop with a deasity ranging from '"poor'" to "good" and having
a hydrologic soil group in Category "C'". Proposed development of the
study area will include single family housing, apartments, golf courses,
cemetery, shopping centers, recreation centers and other commercial
uses resulting in varying curve numbers.

The central core designated by Drainage Area AA on Plate 19
contdins model housing, apartments, a recreation center and a golf
course. The unique feature of this core is that it will contribute
no surface runoff as all the runoff will be stored on the golf course
or it's lakes for use in irrigation of the golf course.

The surface runoff, with improvements, of the other drainage
areas will be in the southeasterly direction. It is proposed that the
drainage handling system for the project will use the roadway system
network, grass or lined channels and a combination of roadways with
median channels to transport the runofif to a discharge point. Once
. this runoff reaches Bell Road it will be conveyed under the roadway
in box culverts and collected on the south side in a large chamnel
to be conveyed east for discharge into the Agua Fria River channel.
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The entire project site is above the delineated Flood Plain
of the Agua Fria River as shown on Flood Plain Maps prepared by the
Maricopa County Flood Control District.

Runoff Quantities and Concentration Points

Storm runoff quantities have been estimated for each Onsite
Drainage Area (as shown on Plate 19) for a 100 year Frequency Storm of
24 hour duration. Rumoff quantities for each Drainage Area are pre-
sented in Table 8. The TR~20 Program routed storm runoff quantities,
at indicated concentration points, are presented in Table 9.
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TABLE 6

OFF-SITE STORM RUNOFF

SYMBOL DRAINAGE AREA' CURVE NUMBER T ESTIMATED PEAK
(Acres) c
(Min) (cfs)
Al 550 80 41.5 718
B' 595 80 58 637
c! 467 80 52.5 535
D' 301 80 54.5 338
B! 1101 80 78.5 958
TABLE 7
QFF-SITE ROUTED STORM RUNOFF
CONCENTRATION DRAINAGE TIME ESTIMATED PEAK REMARKS
POINT AREA TO RUNOFF
(Acres) PEAK (cfs)
(Hours)
56 550 12.26 718 D.A. A'
57 1145 12.50 1315 D.A. A'&B"'
58 1612 12.78 1583 D.A. A',B'&C’
59 1913 12.81 1794 D.A. A",B',C'&D’
60 3014 13.21 2381 D.A. A',B',C',D'&E"
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TABLE 8

ON-SITE STORM RUNOFF

Symbol Drainage Curve Weighted Tc Estimated Computer
Area Number Curve (Min) Peak Ref.
(Acres) Number Runoff Number
(cfs)
A 165.4 87 87 31 247 101
B 100.5 83 83 23 140 102
C 226.9 83 & 87 84.6 47 233 104
D 92.3 74 74 53 46 103
E 121.1 83 83 38 128 105
F 152.8 87 & 91 87.5 40.3 203 106
G 157.8 83, 87 & 91 86.1 37.5 204 108
H 49.7 83 & 87 84 23 74 109
I 71.7 83 & 91 88.8 19 160 110
J 72.9 91 - 91 23.5 165 112
K 113.7 83 & 91 83.8 33.5 135 111
L 87.0 74 74 57 42 107
M 62.0 91 91 17 164 113
N 113.1 83, 87 & 91 86.5 23 196 114
0 37.3 91 91 21 90 117
P 175.1 83, 85, 87 & 91 86.1 43.5 205 120
Q 84.0 91 91 27 174 121
R 27.9 83 & 91 89.7 21 63 122
S 128.1 83 & 87 86.8 27.5 209 123
T 30.0 87 87 12.5 76 143
U 112. 2 83 & 87 85 41 128 116
v 86.4 87 87 30 135 115
W 129.0 91 91 25.5 276 118
X 75.2 87 87 20 147 119
Y 86.7 87 87 19 174 124
YA 16.7 91 91 32 32 125
AA 255.1 91 & 74 79 49.5 181 144
BB 83.2 83 & 87 84.5 34 103 140
ce 64.4 83 & 87 84 36.5 74 139
DD 166.6 87 87 33 241 135
EE 73.2 87 87 26 122 137
FF 57.0 87 87 32 85 142
GG 298.3 87 87 78 263 126
HH 97.3 83 83 24.5 131 129
II 95.8 87 87 41 123 127
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Symbol

JJ
LL

NN
00
PP

QQ

SS
IT
uu
v

Drainage

Area

(Acres)

73.
55,
60.
237.
82.
108.
115.
72.
25,
121,
100.
70.
39.
164.
59.
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TABLE 8 (Cont'd.)

ON-SITE STORM RUNOFF

Curve Weighted T
Number Curve (Mzn)
Number
87 87 53
83 & 87 86.4 31
87 87 17:5
85, 87 & 91 86.8 64
87 & 91 88.1 14
87 87 30
87 © 87 44.5
74 74 32
83 83 20.5
87 87 41.5
83 & 87 84 49
87 87 34.5
87 87 22.5
83 & 87 85.8 52.5
87 87 39

53A

Estimated
Peak
Runoff
(cfs)

81
80
127
232
210
169
141
45
38
155
98
101
72
171
78

Computer

Ref.
Number

128
130
132
133
134
150
145
146
148
149
136
138
141
131
147
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Concentration
Point

WO~ &~ N

ROUTED ON-SITE STORM RUNOQFF

TABLE 9

Drainage
Area
(Acres)

115.2
215.7
165.4
238.3
454.0
226.9
680.9
773.2
121.1
273.9
1047.1
157.8
207.5
207.5
279.2
19,2
352.1
352.1
465.8
1659.3

62.0
175.1
1871.7
17541

¢ 2591

25.0
128.1
249.2
312.0
561.2
112.2

30.0
703.4
703.4

86.4
789.8

2661.5

2790.5

Time
to
Peak

(hours)

33
44
.16
.25
.45
41
.62
.78
.28
.49
+13
.25
.24
.33
.25
.04
.26
.30
.27
.97

el el e e e e e e T e Y el Ty

.98
.13
.86
.34
.48
.04
.12
.22
.55
.30
.31
»93
«35
«36
55
«33
.80
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.80
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Estimated
Peak Runoff
(cfs)
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Remarks
A. PP
A. PP & B
A. A
A. A& QQ
.A. A, B, PP, QQ
JA. C
A. A,B,C, PP, QQ
A. A, B, C, D, PP & QQ
A, E
A. E&F
A. A, B, C, D, E, F, PP, QQ
A. G
A. G&H
A. G&H
A. G, H& I
AL T
A. G, H, I, J
A. G, H, T & J
A. G. H, I, J & K
<A A9 Ba Cs D’ E9 F, G) H9 Ia
J, K, L, PP, QQ, XX
A. M
A. M &N
A. A thru 0, PP, QQ & XX
LA, P
A. P &Q
A. RR
A. S
A. S & SS
A. P, Q, R, RR
A. P, Q, R, S, SS, RR
A. U
sAs T
.A. P, Q, R, S, T, U, RR, SS
.A. P thru U, RR, SS
ALV
.A. P thru V, RR, SS
A. A thru V, PP, QQ, RR,
SS, & XX
A. A thru W, PP, QQ, RR,

SS, & XX
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Concentration
Point

59

40
41
42

43
44
45
46
47

49
50
51
52

53
54
95
56
57
58
59
60
61
62
63
64
65

67
68

TABLE 9 (Cont'd)

ROUTED ON-SITE STORM RUNOFF

Drainage Time Estimated Remarks
Area to Peak Runoff
(Acres) Peak (cfs)
(hours)
2865.7 1.80 2374 D.A. A thru X, PP, QQ, RR,
SS & XX
86.7 1.01 174 D.A. Y
103.4 1.02 201 D.A. Y & Z
2969.1 1.77 2448 D.A. A thru Z, PP, QQ, RR,
SS & XX
166.6 1.19 241 D.A. DD
239.8 1.29 327 D.A. DD & EE
310.3 1.52 390 D.A. DD, EE & UU
367.3 1.47 - 442 D.A. DD, EE, FF, UU
83.2 1.22 103 D.A. BB
165.2 1.42 167 D.A. CC & TT
248.4 1.38 264 D.A. BB, CC, IT
287.5 1.34 308 D.A. BB, CC, TT, VV
3256.6 1.58 2738 D.A. A thru Z, BB, CC, P?.thru
T, VV & XX
3623.9 1.62 3136 D.A. A thru Z, BB thru FF, PP
298.3 1.81 263 D.A. GG thru Vv & XX
97.3 1.10 131 D.A. HH
395.6 1.87 314 D.A. GG & HH
164.3 1.48 171 D.A. WW
95.8 1.30 123 D.A. II
169.3 1.71 183 D.A. IT & JJ
729.2 1.78 626 D.A. GG, HH, II, JJ, & WW
55.2 1:17 80 D.A. KK
784.4 1.81 664 D.A. GG thru KK & WW
60.2 0.99 127 D.A. LL
844.6 1.81 699 D.A. GG thru LL & WW
237.1 1.62 232 D.A. MM
1164.3 1.76 972 D.A. GG thru NN & WW
108.1 1.15 169 D.A. 00
1272.4 1.77 1096 D.A. GG thru 00 & WW
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Section J
DRAINAGE MASTER
PLAN

1. OFFSITE IMPROVEMENTS

Development north of Deer Valley Road is not likely to occur
for quite a few years, therefore storm runoff design was based on this
land remaining undeveloped. The project site is fairly well protected
on the north from storm water runoff by the McMicken Dam outlet-channel
which intercepts the runoff from the Hieroglyphic Mountains and Wicken-
burg Mountains. This outlet channel terminates in Section 11, Township
4 North, Range 1 West into a small branch wash which flows to the Agua
Fria River. This small branch wash passes through the northeast cormer
of the project site, specifically the east quarter of the east half of
Section 23.

The project site is further protected by an existing drainage
channel of varying width (10' to 50') which also discharges into the
above referenced small branch wash. This channel drains the existing
land between McMicken Dam Outlet Channel and Deer Valley Road (see
Plate 18). A visual inspection along Deer Valley Road presently in-
dicates there has not been any recent over topping of the roadway and
spilling ‘onto the project site.

The proposed Drainage Master Plan includes using the existing
drainage channel along the north side of the project site for continued
conveyance of storm runoff to the east to E1 Mirage Road. This typical
roadway/channel section is shown on Plate 6, Section D, "Deer Valley
Road Section". The existing channel runoff will be turmed south in the
El Mirage Channel Section (Plate 7, Section D, "El Mirage Road Section')
which terminates in an existing wash at approximately the northeast
corner of Section 26. This existing wash will then transport the collected
runoff southeast to the Agua Fria River Channel for disposal.

The flood outlets of McMicken Dam are mainly ungated, thus
outflow from the detention reservoir will be uncontrolled. Under deten-
tion basin operation the outlet works consists of a spillway, one double
10' x 10' reinforced concrete box culvert (ungated outlet) and six 24"
diameter reinforced concrete pipes and corrugated metal pipes (Gate
Outlet). The gated pipe outlet works are for discharge directly into
the Beardsley Canal.

2. ONSITE IMPROVEMENTS

As discussed above, all runoff north of the project site will
be prevented from flowing onto the new community project site. This
runoff will be captured in an existing drainage channel and taken east
to the E1 Mirage Channel for conveyance south and east to the Agua Fria
River. Therefore, rainfall falling on the project site will be handled
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within the confines of the site by the planned roadway and drainage
channels for ultimate discharge to the Agua Fria River.

The overall new community project site has been planned with
a road and channel network system, as shown on Plate 20, "Drainage
Facilities Plan", designed to handle the 100 year Frequency Storm of 24
hour duration. The street system, with street sections as shown on Plates
8 through 11, will be used to comvey the storm runoff until depth in
the streets reaches 0 inches to 6 inches above top of curb, for resi-
dential streets. When the water gets to this depth, it will be routed
to a drainage channel, as shown by typical channel sections on Plates
21 through 24, for conveyance to the Agua Fria River for discharge. The
lining of the channel séctions will vary depending upon quantity of flow
conveyed, available right-of-way, velocity of flow and land use adjacent
to the channel. Presently the linings intended are of four types as follows:
bare earth, grass lined, soil cement or pneumatically placed concrete
lining.

This Drainage Plan calls for the discharging of storm water
from the project site at three locations as follows: into the El Mirage
Channel at the northeast corner of Section 26 for conveyance to the
Agua Fria; and through 2 existing reinforced concrete box culverts
under Bell Road. The planned discharge at the northeast cormer of Section
26 represents no major drainage problems as it is discharging directly into
an existing branch wash which has a designated right-of-way for flood waters
and is owned by Maricopa County Flood Control District.

The planned drainage discharges under Bell Road is a more complex
situation. There currently exists a triple 10' x 5' RCB culvert approxi-
mately 1547 feet east of Dysart Road and a double 9' x 5' RCB culvert
2200 feet east of the previous box in Bell Road. These structures essen-—
tially drain most of the existing project site area into a small wash
that passes through the north side of the Town of Surprise, Arizoma and
in turn discharges into the Agua Fria River. This wash is heavily choked
with weeds, grass and trees and generally canmot accept a very large
volume of drainage runoff without flooding the surrounding area due to
lack of maintenance performed on the wash. Therefore, it is recommended
that a drainage channel be constructed on the south side of Bell Road
to handle the storm runoff discharged by these structures and convey it
directly east into the Agua Fria River Channel south of the Bell Road
Bridge. -

This improvement serves a dual purpose for the protection &
Surprise against flooding. It will eliminate the off-site storm runoff
presently being conveyed through the community, thus minimizing the
flooding potential to existing residences comstructed adjacent to the
wash. It will also reduce the amount of maintemance required for this
wash and permit use of additional land along the wash for development
of the commumnity.

In order to handle the planned dischrage under Bell Road, it
is recommended that the triple 10' x 5' box culvert east of Dysart Road
be expanded to a 6 barrel 10' x 5' RCB culvert by adding three more
barrels to the structure, and that the double 9' x 5' box culvert be

expanded to a 3 barrel 9' x 5' RCB culvert by adding one more barrel
to the structure.
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Atchison, Topeka & Santa Fe
Railroad Right of way

85' Drainage Way *

2 40' % == Golf
Orainage  Channel Course
Fairway
3
Varies

7

T \\
Bermuda Grass Lining

SECTION"E"

ORAINAGE CHANNEL THRU GOLF COURSE

* Concentration point 3 through 7

I5' Drainage Channel & 60' Drainage Way

-

PLATE 21

3
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S. R Proposed

/ Lot

- & Channel
N.R
Component .
Plant Yol : ’ !
or \ 20 | 20
Construction
Yard 8' ypt . - . 12' ' g'
Exist.
Woven Wire ?
Fence ~—0,1
Ig.o
e
6.0
Y e 7
0.5 Inv. :
2" Pneumatically Placed Conc.
SECTION “F"
! ¢ Channel
X {See Table) ————_1 yaries [ Varies

| 3.5 aries_| Varies 3.5

W] X ft. pee [Totle
8 17 — | W —“l‘——
10 19 .
12 21
14 23
16 25

Varies |/2:1 Max.

Varies 4'to 7"

SECTION "“G"
ORAINAGE CHANNEL WITH SCREEN WALLS

New 6'
Masonry Fence

S ol

PLATE 22
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18" '8
Tract Line ' Tract Line
_\_~. 4| 7| ¢ 7| .71 71 4| :——_ 5
* ¥
' I
__.|',‘
| ”A/
A
= L 2" Pneumatically
Y~ | Placed Concrete
¥ .
Allowance for widing
chonnel where culverts
Aneiie _@_ Channel —
tregs red y & Tract Line
SECTION "H" ' -7
TYPICAL DRAINAGE CHANNEL j B=E
25" ‘ 25"
_ |5 75 16" 16" 75" 1

_lh 7.0' ! M_—
Y

| v T 757 \ TR vt !
| 0.5Inv. 2" Pneumatically Placed Conc.
=~Tract Line ¢ Channel R
& Tract Line
SECTION "1"

DRAINAGE CHANNEL ALONG WEST SIDE OF COMPONENT PLANT
ODRAINAGE CHANNEL ALONG NORTH SIDE OF BELL ROAD

PLATE 23
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VARIES VARIES
42.|Vcries 16’ » 16' _| Varies |,
3
Varies
' 6'Min. to 13'Mox
— |
O Y (/W 77 ~ i
Q.5 1ow 2" Pneumatically Placed Conc.
~Tract Line .G Channel Tract Line
& Tract Line
SECTmENT "

DRAINAGE CHANNEL ALONG BELL ROAD (SOUTH SIDE)

1£ 15
-z 80, 7 7' 160,
.'* l N *
| |
_‘..l ' |
I | !
N | 5.5, 1Tz
I " .
| ‘\2‘2 Pneumatically Placed Conc.
10.5'|Inw.
Tract Line — ¢ Channel Tract Line
' & Tract Line
SECTION "K"

TYPICAL DRAINAGE SEGTION

Allowance for widening channel

where culverts cross

roadways

'PLATE 24
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This expansion will prevent the runoff from overtopping the
culvert during a 100 year Frequency Storm, thus keeping Bell Road open
to traffic in this section of roadway.

Discharge of storm water to the Agua Fria River im lieu of on-
site detention was adopted for the following reasomns:

1. The Agua Fria River is an adequate point of storm
water discharge within reasonable proximity to the
site. -

2. The runoff from this project does not significantly
increase the peak flow in the Agua Fria River.

3. Secondary discharge at the northeast cormer of Sec-
tion 26 is to the Mc Micken Dam Outlet Channel Flood-
way, a Maricopa County Flood Control District facility.

4. The proposed drainage channel along Bell Rcad to the
Agua Fria River will alleviate a flood hazard in the
town of Surprise.

3. STREET AND CHANNEL CAPACITIES

The Drainage Master Plan for Sun City West Phase I calls for
storm water runoff to be conveyed to its outfall in the Agua Fria River
by the roadway system, grass or lined channels, and a combination of
roadway with a median channel.

Capacity of these storm water conveyance systems is based on
Manning's Formula for open channel flow which is expressed as follows:

V =1.486 R 2/35 1/2
' n
Q = AV

V = Mean Velocity of Water in feet per second

n = Manning's coefficient of roughness

i
[

Hydraulic radius in feet (cross—sectional area + wetted
perimeter)

w
[}

Slope of roadway or channel in feet per foot
Q = Conveyance quantity in cubie feet per second
A = Cross-sectional area of flowing water in square feet

Manning's roughness coefficient varies with thHe type of surface
over which the water is flowing. Values used for '"n" are as follows:

"n" surface type

0.016 asphalt pavement

0.018 pneumatically placed concrete channel lining

0.018 soil cement channel lining

0.03 dirt median

0.03 flood channel, earth bottom, rubble sides
0.033-0.05 grass lined channels
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) Typical sections of roadways and channels are shown on Plates
6 through 8 and Plates 21 through 24. The anticipated capacity of these
sections are dependent mainly upon the slope of the roadway or channel.
Conveyance capacities have been estimated based on anticipated profiles.
Final site development and layout will dictate the slope to which the
roadway or channel will actually be constructed.

ROADWAYS (SEE PLATE 19)

1 to 2 - Assumed slope = 0.005'/ft. and roadway Section B-1

Q = 212 cfs

100 v _Q
water depth 0.09' above T.C. 5.25 fps 210 cfs
3 -~ Assumed slope = 0.0053'/ft. and roadway Section A-1
Q = 247 cfs
100 v Q.
water depth 0.46' above T.C. 6.07 fps 248 cfs
6 - Assumed slope = 0.0046'/ft. and roadway Section B-1
Q = 233 cfs
100 L Q
water depth 0.15' above T.C. 5.31 fps 231 cfs
9 - Assumed slope - 0.0023'/ft. and roadway Section B-1
Q = 128 cfs
100 v -
water depth 0.06' above T.C. 3.46 fps 133 cfs
10 - Assumed slope - 0.0043'/ft. and roadway Section B-1
Q = 286 cfs
100 v O
water depth 0.28' above T.C. 5.70 fps 289 cfs
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Assumed slope = 0.0049'/ft and Roadway Section D
Q = 204 cfs
100 v

water depth 0.04' above outside curb 4.46 fps (Pvmt.) 188 cfs
1.79 fps (Dirt) 15 cfs

203 cfs

Assumed Roadway Slope = 0.0055'/ft and Roadway Section A
Q = 74 cfs (D.A. H only)

100 v 3

water depth 0.29' above T.C. 3.78 fps 73 cfs
Assumed Roadway slope = 0.0054'/ft and Roadway A-1
Q = 160 cfs (D.A. I only)

100 v ;

water depth 0.26' above T.C. 5.12 fps 160 cfs
Assumed slope = 0.0045'/ft and Roadway Section D-1
Q = 165 cfs

100 v Q

water depth at Top of Curb 4.34 fps 174 cfts
Assumed roadway slope = 0.0056'/ft and Rocadway Section B
Q = 135 cfs (D.A. K only)

100 v

water depth 0.33'above T.C. 4,58 fps 137 cfs
Assumed Roadway Slope - 0.0056'/ft and Roadway Section A
Q = 78 cfs (D.A. XX only)

100

v__
water depth 0.30' above T.C. 3.87 fps 77 cfs

Assumed Roadway Slope - 0:0056'/ft and Roadway Section B-1%

Q = 164 cfs

100 v :
water depth at T.C. 5.65 fps 199 cfs

*Need to maintain invert crown since Roadway to North (Section D-1)
and to South are both inverted crowns.
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22

24

25

25A

26

27

~ Assumed

Q =
100
water

- Assumed

100
water

= Assumed

Q =
100
water

- Assumed

Q =
100
water

= Assumed

Q =
100
water

- Assumed

Q =
100
water

roadway slope = 0.00ZS'/ft and Roadway Section B-1

337 cfs

depth 0.50 above T.C.

v Q
5.32 fps 335 cfs

roadway slope = 0.0026'/ft and Roadway Section D-1

205 cfs

depth 0.19' above T.C.

. 3.76 fps

v _ Q.
205 fps

roadway slope = 0.0047'/ft and Roadway Section D

289 cfs

depth 0.18' above outside T.C. 4.94 fps (Pvmt.)

Roadway Slope = 0.0025'/ft and Roadway Section D

289 cfs

depth 0.38' above T.C.

Roadway Slope = 0.0058'/ft and Roadway Section B

38 cfs (D.A. RR only)

depth 0.16"' above T.C.

v 9
261 cfs
2.18 fps (Dirt) _25 cfs
286 cfs
\' Q
4.11 fps (Pvmt.) 264 cfs
1.88 fps (Dirt) 27 cfs
291
v Q
3.00 fps 40 cfs

Roadway Slope = "(;006'/ft and Roadway Section B-1

209 cfs

depth at T\ C.

61

A Q
5.86 fps 206 cfs
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28 - Assumed

Q =
100

water

29 - Assumed

Q =
100

water

31 - Assumed

Q =
100

water

32 Assumed

Q =
100

water

35 Assumed

Q =
100

water

40 Assumed

Q =
100

water

Roadway

155 cfs

depth O.

Roadway

329 cfs

depth O.

Roadway

128 cfs

depth 0.

Roadway

76 cfs

depth 0.

Roadway

135 cfs

depth 0.

Roadway

174 cfs

depth 0.

Slope = 0.0055'/ft and Roadway Section A-1

(D.A. SS only)

v

- Q
24' above T.C. 5.07 fps 154 cfs

Slope = 0.0044'/ft and Roadway Section D

- Q
25' above T.C. 5.10 fps (Pvmt.) 297 cfs
2.28 fps (Dirt) 29 cfs
326 cfs

Slope = 0.0025"'/ft and Roadway Section A-1

v__ 9
33' above T.C. 3.73 fps 129 cfs
Slope = 0.005'/ft and Roadway Section A

v Q
31" above T.C. 3.72 fps 76 cfs

Slope = 0.0025'/ft and Roadway Section B-1

v_ 9
06" above T.C. 3.61 fps 138 cfs
Slope = 0.00375'/ft and Roadway Section B-1

Q7' above T.C. 4.46 fps 174 cfs
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41

43

44

45

47

- Assumed Roadway Slope = 0.003'/ft and Roadway Section D

Q = 201 cfs
100 v

Vv 2
water depth 0.13' above outside T.C. 3.76 fps (Pvmt.) 184 cfs
1.62 fps (Dirt) 16 cfs
200 cfs

- Assumed Roadway Slope = 0.0025'/ft and Roadway Section D-1

Q = 241 cfs
100 v

v__ Q
water depth 0.27' above T.C. 3.96 fps 240 cfs

- Assumed Roadway Slope = 0.00406'/ft and Roadway Section D-2

Q = 314 cfs (Routed D.A. DD plus D.A. EE)
100 v 9

water depth 0.50' above T.C. 5.79 fps 313 cfs

- Assumed Roadway Slope = 0.00536'/ft and Roadway Section B-1

Q = 390 cfs

100 ' v
water depth 0.39' above T.C. 6.87 fps 390 cfs

- Assumed Roadway Slope = 0.0058'/ft and Roadway Section A-1

Q = 103 cfs
100 v 9

water depth 0.10' above T.C. 4.40 fps 104 cfs
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49

51

54

55

56

56A

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Roadway

167 cfs

depth 0.36' above T.C.

Slope = 0.0036'/ft and Roadway Section A-1

(D.A. CC & TIT)

4,61 f£ps

Q.
166 cfs

Roadway Slope = 0.0025'/ft and Roadway Section A-1

85 cfs (D.A. FF only)

depth 0.17' above T.C.

Roadway

263 cfs

depth 0.

Roadway

131 cfs

depth 0.

Roadway

314 cfs

depth O.

Roadway

314 cfs

depth O.

Q
85 cfs

Slope = 0.00232'/ft and Roadway Section D-1

33' above T.C.

Q_
262 cfs

Slope = 0.0053'/ft and Roadway Section A-1

19' above T.C.

Q9
131 cfs

Slope = 0.0025'/ft and Roadway Section D-1

41' above T.C.

e
316 cfs

Slope = 0.0040'/ft and Roadway Section D-1

29" above T.C.

64

Q
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57

58

59

60

61

63

Assumed Roadway Slope>= 0.0031'/ft and Roadway Section B-1

Q = 171 cfs
100 v
water depth 0.10' above T.C. 4.18 fps 170 cfs
Assumed Roadway Slope = 0.00225'/ft and Roadway Section A-1
Q = 123 cfs
100 v :
water depth 0.33' above T.C. 3.54 fps 123 cfs
Assumed Roadway Slope = 0.00238'/ft and Roadway Section D-2
Q = 183 cfs
100 v
water depth 0.36' above T.C. 3.99 fps 184 cfs
Assumed Roadway Slope = 0.004'/ft and Roadway Section C
Q = 626 cfs
100 v
water depth 3.33 above channel bottom 9.70 fps 624 cfs

- Assumed Roadway

- Assumed Roadway

Q
100

water

80 cfs

depth 0.

Q = 127 cfs

100

water depth 0.21' above T.C.

Slope = 0.004'/ft and Roadway Section A

v_ Q.
35" above T.C. 3.54 fps 79 cfs

Slope = 0.0045'/ft and Roadway Section A-1

(D.A. LL only)

V__ el
4,44 fps 128 cfs
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65 - Assumed Roadway Slope = 0.0027'/ft ané Roadway Section B-1

Q = 232 cfs
100 v )
water depth 0.29' above T.C. 4,55 fps 233 cfs
67 - Assumed Roadway Slope = 0.0032'/ft and Roadway Section A-1
Q = 169 cfs
100 : v .
water depth 0.40' above T.C. 4.49 fps 171 cfs
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CHANNELS (SEE PLATE 20)

2 to 5 - Assumed Channel Slope = 0.0028'/ft and Channel Section G (W = 14)
Q = 212 cfs
100 v Q
water depth 2.10' above channel hinge 6.31 fps 211 cfs
3 - Assumed Channel Slope = 0.0025'/ft and Channel Section G (W = 14)
Q = 247 cfs
100 v Q
water depth 2.42' above channel hinge 6.43 fps 250 cfs
4 to 5 - Assumed Channel Slope = 0.006'/ft and Channel Section E W = 15)
Q = 284 cfs (n = 0.034)
100 v Q
water depth 2.30' above channel bottom 4.60 fps 281 cfs
5 to 7 - Assumed Channel Slope = 0.005'/ft and Channel Section E (W = 15)
Q = 482 cfs (n = 0.031)
100 v
water depth 3.00' above channel bottom 5.33 fps 480 cfs
6 to 7 - Assumed Channel Slope = 0.0036'/ft and Channel Section G (W = 14)
Q = 233 cfs
100 v Q
water depth 2.06' above channel hinge 7.08 fps 232 cfs
7 to 11 - Assumed Channel Slope = 0.0057'/ft and Channel Section E (W = 40)
Q = 731 cfs (n = 0.0032)
100 v
water depth 2.50' above channel bottom 5.57 fps 731 cfs
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10

11

12

i3

15

16

to

to

to

to

to

to

11

20

13

14

17

17

Assumed

Q

A

Q

100

water

ssumed

100

water

Assumed

Q

A

Q

100

water

ssumed

100

water

Assumed

Q

A

Q

100

water

ssumed

100

water

Channel Slope =

286 cfs

0.0036'/ft and Channel Section G (W = 14)

v Q

depth 2.37' above channel hinge 7.63 fps 291 cfs

Channel Slope =

1007 cfs (n =

0.0046'/ft and Channel Section E (W = 40)

-0.031)

\

X Q
depth 3.10 above channel bottom 5.83 fps 1003 cfs

Channel Slope =

204 cfs

0.0025'/ft and Channel Section G (W = 14)

v 2

depth 2.15' above channel hinge 6.04 fps 207 cfs

Channel Slope = 0.003'/ft and Channel Section G (W = 14)

265 cfs

Vi

- __ Q
depth 2.38' above channel hinge 6.98 fps 267 cfs

Channel Slope =

350 cfs

0.0042'/ft and Channel Section G (W = 14)

- _ -

depth 2.55' above channel hinge 8.57 fps 354 cfs

Channel Slope =

165 cfs

0.003'/ft and Channel Section G (W = 10)

v

v__ Q9
depth 2.16' above channel hinge 6.35 fps 162 cfs
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17

19

20

22

23

27

to

to

to

to

to

to

18

20

23

23

37

28

- Assumed Channel Slope =

0.005' /ft and Channel Section K

Q = 455 cfs

100 v 0

water depth 2,59'above channel hinge 9.81 fps 455 cfs
Assumed Channel Slope = 0uv0027'/ft and Channel Section K
Q = 657 cfs

100 v 9

water depth 3.94' above channel hinge 8.82 fps 654 cfs
Assumed Channel Slope = 0.0041'/ft and Channel Section F
Q = 1417 cfs

100 _v_ Q_

water depth 4.04' above channel hinge 11.87 fps 1416 cfs
Assumed Channel Slope = 0.005'/ft and Channel Section G (W = 14)
Q = 337 cfs

100 v

water depth 2.35' above channel hinge 8.95 fps 339 cfs
Assumed Channel Slope = 0.0035'/ft and Channel Section F
Q = 1557 cfs

100 v

water depth 4.50' above channel hinge 11.59 fps 1557 cfs
Assumed Channel Slope = 0.0075'/ft and Channel Section G (W = 8)
Q = 209 cfs

100 v 9

water depth 2.17' above channel hinge 9.72 fps - 205 cfs
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28

30

31

36

37

38

to

to

to

to

to

to

30

31

34

37

38

39

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Assumed

Q =
100

water

Channel Slope =

348 cfs

depth 2.60"' above channel hinge

Channel Slope =

632 cfs

depth 3.73" above channel hinge

Channel Slopes

776 cfs

depth 4.23' above channel hinge

Channel Slope =

891 cfs

depth 4.22' above channel hinge

Channel Slope =

2236 cfs

depth 4,.73"' above channel hinge

Channel Slope =

2329 cfs

depth 4.72' above channel hinge

68

0.003"/ft and Channel Section K

- Q.
7.61 fps 354 cfs

0.003'/ft and Channel Section H

v

. WU .
9.06 fps 630 cfs

0.003'/ft and Channel Section H

v _ Q.
9.62 fps 776 cfs

0.0040'/ft and Channel Section H

- _ Q
11.10 fps 894 cfs

0.0035'/ft and Channel Section I

\

_v__ Q2
12.32 fps 2239 cfs

0.0038'/ft and Channel Section T

v Q
12.83 fps 2332 cfs
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39 to 42 - Assumed Channel

Qloo = 2374 cfs

water depth 5.

42 to 52 - Assumed Channel

Q g = 2448 cfs

water depth 5.

45 to 45A - Assumed Channel

Qloo = 390 cfs

water depth 2.

Slope = 0.003'/ft

15' above channel

Slope = 0.003'/ft

25' above channel

Slope = 0.003'/ft

76' above channel

and Channel Section J

and Channel Section J

and Channel Section K

v Q

12.04 fps 2451 cfs
- 9
7.84 fps 390 cfs

45A to 46 - Assumed Channel Slope = 0.0025'/ft and Channel Section K

Q100 = 442 cfs

water depth 3.17' above channel hinge

49 to 50 - Assumed Channel

Q100 = 167 cfs

water depth 1.75' above channel hinge

50 to 51 - Assumed Channel

Qoo = 264 cfs

water depth 2.50' above channel hinge

- 9
7.65 fps 443 cfs

Slope = 0.01'/ft and Channel Section G (W = 8)

v Q
10.08 fps 168 cfs

Slope = 0.0025'/ft and Channel Section G (W = 14)

\

- Q
6.54 fps 264 cfs

51 to 52 - Assumed Channel Slope = 0.0025'/ft and Channel Section G (W = 14)

QlOO = 308 cfs

water depth 2.

75" above channel hinge
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v

6.88 fps

309 cfs
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52

53

62

63

66

67

67

to 53

to 63

to 64

to 68

to 68

Assumed Channel Slope = 0.003'/ft and Channel Section J

Qloo = 2738 cfs

water depth 5.62' above channel hinge 12.47 fps 2737 cfs

Assumed Channel Slope = 0.003'/ft and Channel Section J

QlOO = 3139 cfs

v P
water depth 6.11' above channel hinge 13.02 fps 3136 cfs

Assumed Channel Slope = 0.0042'/ft and Channel Section K

QlOO = 664 cfs

v _Q
water depth 3.47' above channel hinge 10.35 fps 664 cfs

Assumed Channel Slope = 0.0042'/ft and Channel Section K
QlOO = 699 cfs

v 9
water depth 3.58' above channel hinge 10.51 fps 698 cfs

Assumed Channel Slope = 0.0025'/ft and Channel Section H

QlOO = 972 cfs

v__ Q9
water -depth 5.11' above channel hinge 9.61 fps 974 cfs

Assumed Channel Slope = 0.003'/ft and Channel Section G (W = 8)

Qloo = 169 cfs
v 9
water depth 2.54' above channel hinge. 6.64 fps- 170 cfs

Assumed Channel Slope = 0.002'/ft and El Mirage Channel Section

= 11,644 cfs (Offsite Runoff)
4,450 cfs (Overflow spillway McMicken Dam Spillway)
16,094 cfs Total Runoff in Channel v

v _9
water depth 10.31' above channel bottom 9.73 fps 16,094 cfs

00
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ARIZONA HIGHWAY DEPARTMENT
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ARIZONA HIGHWAY DEPARTMENT CULVERT COMPUTATION SHEET
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Section K
INTRODUCTION TO THE
WATER&SEWER PLAN

A complete water and sewer system will be developed and installed
to serve the specified aresa. Development will proceed in a manner similar
to that employed in the original Sun City development. Construction of both
water and sewer facilities will be accomplished by the Del Webb Development
Company under contract with Citizens Utilities Company.

After comstruction, both water and sewer systems will be owned,
operated and maintained by the Citizens Utilities Company. Proper franchises
for both services are held or are being obtained by that company.

The sewer system will be designed and constructed to be a completely
self contained service system, not dependent upon other systems for disposal.
The master plans for water and sewer anticipate the complete development and
provide adequate facilities for the total expected populatiom.

The overall design of both water and sewer systems is based on the
experience gained in development of the existing Sun City facilities, and the
operating data obtained over the years of operatiom.

The development criteria are based in general on the following
design data:

SUN CITY, WEST
WATER AND SEWER
DESIGN CRITERIA

1. Gross Project Area Density 3.0 units/acre
2. Averagé Occupants per Unit 1.9

3. Total Land Area 5,697 acres

4. Golf Course Area 905 acres

5. Total Area Served by Utilities 4,792 acres

6. Utility Service Area Density 3.57 units/acre
7. Average Sewage Flow 165 gpd/dwelling unit
8. Peak Sewage Flow 289 gpd/D. U.
9. Average Water Demand 450 gpd/D. U.
10. Peak Hour Water Demand 2,370 gpd/D. U.
11. Peak Day Water Demand 866 gpd/D. U.
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l. SUPPLY

Approximately 70% of the area included in the Sun City West Phase I
development has previously been farmed by irrigation. The irrigation
operations have come under the jurisdiction of the Maricopa County Muni-
cipal Water Conservation District No. 1. The source of supply of the
surface water distributed by this district is from storage of Agua Fria
River water in Lake Pleasant behind Waddell Dam. Water is delivered to
the area through a network of canal structures. In addition to the sur-
face water from Lake Pleasant, the system has been supplemented by sub-
stantial pumpage from groundwater supplies. An average annual use of
5.5 feet of water per acre has been reported for this area. Approxi-
mately 157 of the water use has been from Lake Pleasant water. The
remainder has been from the groundwater supplies.

The estimated Dwelling Units for Phase I of Sun City West have been
established at 17,100. At an estimated consumption of 450 gallons of
water per Dwelling Unit per day, average annual requirement would be
about 8700 acre feet per year. Golf course irrigation will require
5,150 acre feet.

It is anticipated that reclaimed wastewater will provide 3,750 acre
feet per year for golf course irrigatiom, with a deficiency of 1,400
acre feet to be supplied from gourndwater sources. Total groundwater
pumped will be 10,000 acre feet per year. Since previous irrigation use
has been about 22,000 acre feet per year for the same area, the Develop=
ment will use much less groundwater than required for farming operatioms.

Wells in the area are capable of producing all of the water required
by Phase I development. There are ten wells within the development area
formerly operated by the District with a total pumping capability of
about 15,700 gpm. In addition, there are five more wells which were
privately owned, with an estimated capability of 4,000 to 5,000 gpm.

This totals to a capability of about 20,000 gpm. Wells with this capa-
bility would be able to produce up to 32,000 acre feet of water per year,
if required. Estimates established in previous investigations indicate
that a full development of population would result in an effective draw-
down of no more than 7 feet per year. Well log data indicates that water
can be effectively produced to a depth of at least 1,500 feet. This
would indicate an assured supply for many years at projected rates.
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In addition to the groundwater supply, water from Lake Pleasant
could be used. Without further legal clearances, water would be avail-
able for irrigation of the golf courses to supplement the water avail-
able from reclaimed wastewater. This would free an additiomal amount
of water for potable use.

Citizens Utilities Company has applied for Central Arizoma Project
water. Lt is possible that 4,800 acre feet of CAP water will be avail-
able by 1985. It is anticipated that the CAP allocation will increase
to 26,900 acre feet by 2034. The CAP water may be used to supplement
groundwater sources.

2. HYDROLOGIC STUDIES

A complete and comprehensive study of the groundwater capabilities
in the Sun City West area was completed in January, 1975, by the Water
Development Corporation, consultants in Water Resources with offices
in Tucson, Arizoma. This study entitled "Review of Water Supply, Sun
City West, Arizona" is submitted herewith and by reference is made a
part of this report. The study has been submitted to the Arizona Water
Commission.

This report addresses in depth the elements of demand, the elements
of supply, and the elements of adequacy, and certifies that the area
warrants being designated as a service area where an adequate supply of
water exists. In addition to considerations for the use of potable water,
the report documents the requirements and supplies of water for use in
irrigation of the golf courses.

The overall recommendations of the report genmerally are for the use
of surface water supplies for irrigation required in maintaining the
golf courses, and any other similar green belt area.

In support of the recommendations in the report, the Comsultants have
carefully analyzed the basic hydrological data available, and comsiderable
such supportive information is included in the body of the report. Such
factual data as water quality analyses, driller logs, well discharge
data, hydrographs and other records are documented and included in detail.

3. WATER TREATMENT

Both water from Lake Pleasant and from the CAP would require treat-
ment before use as potable supplies; however, neither would require treat-
ment for irrigation of golf courses, or other normal irrigation purposes.
The quality of water from both sources is relatively good and it is anti-.
cipated that normal lime-alum clarification followed by chlorination would
be adequate to meet existing drinking water standards.

Most of the wells situated in Sun City West Phase I area produce
acceptable water without further treatment. The only exceptions are
two wells which have flouride contents slightly above allowable limits
and two which exceed the nitrate limits. By proper blending of these
with water in the reservoirs, it is possible that acceptable levels can
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CHEMICAL ANALYS

TABLE 10

ES FOR TYPICAL WELLS WITHIN

AREA OCCUPIED BY SUN CITY WEST

WELL NO.: 4-6 4-2 B8-20 A-21 I-19 A-21-E [2-30-S [2-25 B-28 3-26 -34 B-29
DATE OF COLLECT.:|2/18/72 [2/18/72 |2/16/72 (2722772 5/20/7119/20/71 12/22/72 |9/20/71 |2/16/72 |2/16/72 P/22/72 9/20/7
COLLECTED BY: MC MC MC MC MC DW MC DW MC MC 1C SR
ANALYZED BY: HARRIS  JHARRIS HARRIS  |ASHL HARRIS |ETL HARRIS  {ETL HARRIS | HARRIS MARRIS | ETL
CALCIUM, ppm 21 25 25 k]| 19 32 23 12 25 37 24 22
MAGNESTUM, ppm 9 11 8 10 12 8 9 5 9 16 10 6
SODIUM PLUS _
POTASSIUM, ppm 58 41 96 68 46 70 70 53 81 26 40 90
CARBONATE, ppm 0 0 4 0 - 0 0 0 4 0 0 0
- 0

BICARBONATE, ppm 139 141 144 193 170 205 152 134 182 148 151 173
SULFATE, ppm 40 21 102 45 30 27 48 14 63. 27 30 43
CHLORIDE, ppm 40 42 53 44 20 36 52 20 38 . 14 24 92
FLOURIDE, ppm 0.5 0.6 1.5 . 0.8 0.8 0.9 0.7 0.8 1.0 0.5 0.6 1.7
NITRATE, ppm- == -- e -— == 32 -- 28 -- -- -- 44
IRON, ppm - -- = -- - Tr. - Tr. - - -- Tr.
Total Dissolved . _
Solids, ppm 308 282 434 392 298 411 355 267 403 298 280 422
pH 8.2 8.1 8.0 7.6 7.0 8.1 7.9 8.5 7.95 7.9 1.7 8.5
NOTE:

MC - Maricopa County Municipal Water Conservation District No. 1

ASHL = Arizona State Health Laboratory

HARRIS = Harris Laboratories

ETL = Engineers Testing Laboratories

DH = Del Wehb Development Company




be achieved without sophisticated treatment measures. Water Quality
analyses are shown in Table 10.

4. STORAGE

Citizens Utilities Company has consistently developed the existing
Sun City Water system with an adequate storage system to insure a reliable
supply under all conditions of demand. The existing Sun City Water Company
storage system includes approximately 6.5 million gallons total in nine
separate tanks located strategically throughout the community.

The criteria for determining the required amounts of storage were
developed by careful attention to area water demands, determination of well
pump capabilities and fire flow demands. Each storage location was analysed
with these factors considered on a demand area basis. As the various faci-
lities were constructed, their effectiveness was monitored by flow testing and
by "Hardy-Cross'" amalysis of the resulting system.

It is the intention of the Developer to continue to pursue this rational
method of determining storage needs. To accomplish this, the development area
has been divided into service areas , and the requirements have been projected
to supply the needs of the anticipated population for each. The results are
shown in Table 11. '

On the basis of these projectioas, it appears that it will be necessary

to provide approximately 4.0 million gallons of total storage in four
locations throughout the development.

5. DISTRIBUTION

It has been the policy of the Citizems Utilities Company to require pipe
sizing in conformance with good engineering practice and based on Hardy-
Cross analysis of the proposed systems. An overall master plan has been
developed for placement and sizing of major distribution lines in conformance
with this policy. Data from records provided from Citizens Utilities indicate
that the anticipated peak day water demand per dwelling unit will be 866 g/DU.

Storage and booster pump requirements have been estimated and their locatioms
are shown on Plate 25 entitled "Water System Master Plan'". Calculations are
shown in Table 12.

The master plan has been developed with the express purpose of providing
a well engineered looped system adequate to supply the needs of the fully
developed community at the maximum flow rates without reduced pressures or
excessive velocities. Storage and booster pump locations have been selected
to make the most effective use of the existing wells and to keep the neces-
sary facilities properly distributed consistent with the anticipated needs.
This concept has worked exceptionally well in the development of Sun City
and should be equally effective in providing proper service to Sun City West.

Sizes of the looped water mains are shown on Plate No. 25 referred to
above.
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TABLE 11

PHASE I - STORAGE CALCULATIONS

Peak Day Water Demand: 866 gpd/D.U.

Well Supply - (866 gpd/DU) (17,100 DU)

-

"

14,808,600 GPD
617,000 G/Hr.

75

- - 10,290 GPM
.TIME PEAK DAY . SYSTEM SUPPLY FLOW TO/FROM NET STOR-
HOURLY DEMAND DEMAND STORAGE AGE REQ.
(%) (1000 _G/Hr.)| (1000 G/Hr.) (1000 Gal.)|(1000 Gal.)
6-7 AM 5.3 785 _ 617 (168) 168
7-8 AM 9.4 1392 617 (775) 943
8-9 AM 11.4 1688* 617 (1071) 2014
9-10 AM 8.6 1274 617 (657) 2671
10-11 AM 6.1 903 617 (286) 2957
11-12N 4.6 681 617 (64) 3021
12N-1 PM 4.0 892 617 25 2996
1-2 PM 3.2 474 617 143 2853
2-3 PM 249 430 617 187 2666
3-4 PM 3.6 833 617 84 2582
4-5 PM 4.1 607 617 10 2872
{5-6 PM 4.2 622 617 (5) 2877
6-7 PM 6.0 889 617 (272) 2849
7-8 PM 6.7 992 617 (375) 3224
8-9 PM 5.3 785 617 (168) 3392%
9-10 PM 3: 3 489 617 128 3264
10-11 PM r Y 326 617 291 2973
11-12 M 1.4 207 617 410 2563
12M-1 AM 0.9 133 617 484 2079
1-2 AM @9 133 617 484 1595
2-3 AM 0.9 133 617 484 11
3-4 AM 0.9 133 617 484 627
4-5 AM 1.4 207 617 410 217
5-6 AM g7 400 617 217 0
100.0 14,808 14,808
NET STORAGE REQUIRED: = 3,392,000 gal.
TOTAL STORAGE REQUIRED: = 3,392,000 x 1.20
= 4,100,000 Gal.
BOOSTER PUMP CAPACITY = 1,688,000
60
= 28,133 GPM
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TABLE 12

PHASE I
WATER PLANT REQUIREMENTS

WATER PLANT NO. 1

Service Area - 1,430 acres

% of Phase I Area - 29.8%

Total Dwelling Units - (0.298) (17,100) - 5,100 D. U.
Yearly Avg. Demand - (5100) (450 gpd/D.U.) = 2.30 MGD

Well Capacity - (0.298) (10,290) = 3,070 GPM

Booster Pump Capacity - (0.298) (28,133) = 8,385 GPM

Total Storage Required - (0.298) (4,100,000) = 1,200,000 Gal.

WATER PLANT NO. 2

Service Area - 1,135 acres

% of Phase I Area - 23.7%

Total Dwelling Units - 4,050 D. U.
Yearly Avg. Demand - 1.82 MGD

Well Capacity - 2,440 GPM

Booster Pump Capacity - 6,670 GPM

Total Storage Required - 1,000,000 Gal.

WATER PLANT NO. 3

Service Area - 710 acres

% of Phase I Area - 14.8%

Total Dwelling Units - 2,530 D. U.
Yearly Avg. Demand - 1.14 MGD

Well Capacity - 1,520 GPM

Booster Pump Capacity - 4,160 GPM
Total Storage Required - 600,000 Gal.

WATER PLANT NO. 4

Service Area - 1,520 acres

% of Phase I Area - 31.7%

Total Dwelling Units - 5,420 D. U.
Yearly Avg. Demand - 2.44 MGD

Well Capacity - 3,260 GPM

-Booster Pump Capacity - 8,920 GPM

Total Storage Required - 1,300,000 Gal.
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1. SEWAGE COLLECTION SYSTEM

The Sun City West master sewer plan has been developed using the
design criteria outlined in Section K of this report. All pipes are sized
and shown on slopes adequate to provide a minimum velocity of 2.0 feet per
second when flowing full, based on Mannings formula using an "n" factor of
0.13. A layout of the trunk sewers showing sizes and slopes is presented
on Plate 26, entitled "Sun City West Sewer System Master Plan".

The general drainage pattern of the Sun City West Phase I area
is from northwest to southeast. The development area has been divided into
drainage areas and potential discharge has been calculated for each one.
Collected flows have been calculated as they accumulate at major manhole
junctions. These calculations are shown in Table 13 entitled "Design
Computations - Proposed Trunk Sewers'.

2. SEWAGE TREATMENT FACILITIES

Facilities to serve the Phase I development of Sun City West have
been designed using the following parameters:

. Average Daily Flow 165 gal/DU
Peak Hour Flow 289 gal/DU
Average BOD5 139 mg/1
Average Suspended Solids 253 mg/1

Flows will be collected at a lift station located at the south-
east corner of the development. All flows to that point will be by gravity
mains. The collected waste will be pumped through a force main to a treat-
ment plant located north of the developed area. Plate 27 shows hourly flow
variations as measured in the existing Sun City Sewer System.

Treatment for the Sun City West wastewater will be provided in three
stages of construction. The first stage of the facilities will consist of an
aerated lagoon system sized for 0.71 mgd flow. Effluent will be returned for
irrigation of golf courses. There will be no discharge offsite.
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SUN GITY WEST- PHASE ONE

TABLE 13
DESIGN COMPUTA TIONS

Time of

PROPOSED TRUNK SEWERS

Total Daily Tlme of Plpe  "Time . % of Dally Peak Total Flow
Polnt of Area § Slze of Dwelling Aver, Gonc.for ~ Gonc.along Time  After Avor, Sewaga in Line
Line Conc. Added Area (Ac)  Units Flow(€ii’M) Area (IIR) _ Pipe (NR) Peak Hr, Flow Flow (GPM) (GPM)
A 1 365 1299 149 .61 175 251 251
A-B . . e .63
B 2 419 1492 171 -39 1.24 .85 165 282 533
D-C . .31 )
] 3 202 719 82 .69 1.55 .86 165 135 668
G-F . : .43
F 4 252 897 103 .42 1.98 1.56 153 158 826
D 7 263 936 107 .72 175 187
D-E .46
E 8 281 1000 115 .18 1.18 .40 170 196
E-F 28 (826)
F 13 280 997 14 L2 1.46 .4 175 200 (200)
. F 7-8 < 222 1.46 1.98 . .52 169 (375) 1401
F-G -l
G 14 252 8917 103 .72 2.18 1.46 156 161 1562
‘0 10 231 822 94 .50 1758 165
o-P .60
P 11 152 541 62 -39 1.10 .7 167 104 (265)
P-G 156 1.73 2,18 .63 .45 170 265 1827
G_Il ° 33
H 15 218 116 89 .61 2.51 1.90 145 129 1956
M 9 152 541 © 62 .28 175 109
M-N . - 97
N 12 378 1346 154 .83 1.25 . .42 170 262
N-H .90
H 216 2.15 2.51 .36 172 (371) 2327
H-K .15
K 17 257 915 105 .61 2.66 2.05 143 150 2477
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TABLE 13 CONT'D.
DESIGN COMPUTA TIONS

SUN CITY WEST- PIIASE ONE : PROPOSED TINUNR SEWERS
: Total Pally ! Time of Time of - Plpe i Thme % of Dajly Peak Total Flow
Polat of Area § Slze of Dwelling Aver, Conc.for Conc,along Time  After Aver Sewagge in Line

l.lne Conc, Added Area (Ac) Units Flow (GPM) Arca (HR) Pipe (NR) Peak HIr, Flow Flow (GPM) ({GPM)

J 5 191 680 18 .33 . 118 137 (121) 2598
J-K .15 ° 2.66 .82 1.51 ‘155

K 6 605 2154 247 .89 1.7 148 (366) 2964
QK : .70
n: 16 210 748 86 1.42 2,66 1.24 160 137 3101
K-L - .06

L 18 117 417 48 .56 2,72 2.16 141 68 3169

NET TOTAL 4,825 17,177 1,969

Max Flow = 4.56 MGI



Stage Two will comsist of a complete secondary treatment plant
utilizing high rate trickling filters, with a capacity to treat 1.42 mgd.
This stage will be completed within two years from initial start-up of the
aerated lagood system.

The third stage will consist of expansion of the trickling filter
plant to 2.83 mgd capacity. This will be accomplished as the demand indi-
cates. The aerated lagoons will be retained in service as polishing and
retention ponds after stages two and three are complete. A summary of the
design analysis for these facilities is outlined herewith. The complete
design analysis is included at the end of this section.

LIFT STATION

The 1lift station will ultimately consist of a wet-well and dry well
type of installation using three pumps, one of variable speed and two of conm-
stant speed, and each of 2,000 gallons per minute capacity at the raquired
TDH. The initial phase will be served by the package 1ift station presently
serving Sun City, which will match the capacity of the aerated lagoon. The
permanent 1ift station will be comstructed along with the first phase of
the trickling filter plant.

FORCE MAIN

As indicated on the plans, the 1ift station will deliver the
collectaed wastewater to a central treatment site north of the project.
It is planned to accomplish this by wing two force mains. The first force
main will be installed in phase one comstruction. The second will be
installed when flows reach 2000 gpm.

Design of both lines is based on the following parameters:

Total length of force main= 23,800 L. F.
Total static head= 140"

Peak Flow Rate= 3169 gpm
Average daily flow (2.83 ng)= 1968 gpm

Using a "C" of 140, calculations indicate that 12" lines will be required.

STAGE ONE AERATED LAGOON

As previously discussed, the initial installation will comsist
of an aerated lagoon. Design of the lagoon is described as follows:

Detention Time: Detention is based onm removal of 90% of the
applied BOD5 in accordance with the following formula:

t= So - Se
1.05 (Se) (K)
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Detention calculates to be 12.25 days. Total required volume is them 12.25 x
0.71 mgd, which is 8.7 mg. Assuming a 10' depth, 2.67 acres of surface will
be required.

Oxygenation requirements: From standard tables it can be deter-
mined that about 1.3 pounds of oxygen will be required for each pound of
BOD5 entering the lagoon. The total oxygen required is then:

8160 x .20 (1bs/cap/day BOD) x 1.3 = 2122 pounds oxygen per day.

To determine the equipment necessary to provide the required oxygen, various
manufacturers provide tables indicating the efficiency of oxygen tramsfer
under various temperature conditions. In this instance, it has been deter-
mined that five 10 HP floating aerators of standard manufacture will pro-
vide adequate mixing and aeratiom.

Chlorination Requirement: The lagoon system will be followed
by a chlorine contact tank with chlorine injection equipment of sufficient
capacity to provide 2.0 mg/L of residual after fifteen minutes detention
time at the peak hour rate.

STAGE TWO - TREATMENT PLANT DESTGN

This plant will be designed using essentially the same criteria
as that used for Stage One, except that the Dwelling Units will be assumed
to be 8550.

Headworks: The headworks will comsist of flow diversion valves
and structures, flow measurement and recording, and grit removal. The
grit removal system will consist of an airlift type grit washer and a screw
conveyor dewatering unit. The degritter will be sized to accommodate a
1.75 mgd average flow.

Primary Treatment: Primary treatment will be accomplished by a
flocculator followed by a circular clarifier. The flocculator air supply
will be designed at 4 cfm per lineal foot of basin.

The primary clarifier will be a centerflow type, designed to
provide 2.5 hours detention at 150% of design flow, with weir overflow
rates not to exceed 6,650 gallons per lineal foot, and a surface settling
rate of not more than 650 galloms per square foot.

It is estimated that 457 of the influent BOD and 65% of the
influent suspended solids will be removed. 5

Secondary Treatment: Secondary treatment will be accomplished
by a high rate tricklingfilter system. The filter will be designed to
operate at a 2:1 recirculation rate. The filter will be loaded not to
exceed 30 mgd per surface acre hydraulically, and not more than 90 pounds
per 1000 cubic feet for BODS. ’
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Final Clarifier: Effluent from the trickling filter will be
directed to a final clarifier, designed to have a two hour detention time
at peak hour flow rate. Weir loading will not exceed 15,000 gallons per
lineal foot, and the upflow rate will not exceed 800 galloms per square
foot. Settled sludge will be returned to the inlet structure of the
primary clarifier.

Chlorination: The chlorine contact basin provided in the Stage

- One comnstruction will be increased to accommodate the additional flow by

doubling its original capacity.

Digesters: Settled sludge from the primary clarifier (includes
the sludge from the secondary clarifier) will be pumped to a primary

digester. The digester will be sized for 45 days retention and will be equipped

with a floating cover, a gas recirculation mixing system, and a waste gas
burner. Provisions will be made for heating the digester contaents with the
digester gas The treated sludge will be disposed of by injection into the

soil.
STAGE THREE - TREATMENT PLANT DESIGY

When measured wastewater flows indicate
that the capacity of the Stage Two installation is being reached, a complete
duplicate of the Stage Two plant just described will be constructed and put
into service. It is anticipated that this will not occur before four years
after initial start-up. However, treatment needs will be the governing
factor for scheduling Stage Three comstruction.

Schematic details showing each of the three stages of comstruction
are shown on Plates 28, 29 and 30.

WASTEWATER REUSE

In conjunction with plans for re-use of treated wastewater om the

- golf courses, provisions will also be made for other altermative bemeficial

uses. Any excess quantities not needed for the golf courses can divertad
to irrigation of alfalfa or other non-edible productive crops which may be
cultivated on land presently owned by the Del E. Webb Development Company.
Further, as techniques are improved and basic standards are established,
treated effluent may be utilized for groundwater recharge.

No unusual sewage handling problems are anticipated and since it
is planned by the developer to provide adequate treatment to the collectad
wastes to permit re-use of the effluent in any ome of several ways, no
disposal problems should result from the comstruction of this project.

By making use of avaialable modern treatment techniques and
providing the necessary facilities for efficient operation and maintenance,
the Developer is prepared to provide a completely modern and sanitary dispo-
sal system in keeping with the overall high quality of the development.
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3. DESIGN ANALYSIS

Wastewater facilities to serve the Phase I development of Sun City
West have been designed om the following basis:

Ultimate Population 17,100 D. U.
Linear increase - 8 years @ 2,140 D. U. /Year
Average Daily flow 165 gal/D.T.
Peak Hour Flow 175% of Average
Average BOD5 139 mg/L
Average Suspended Solids 253 mg/L

Flows will be collected at a lift statiom located at the southeast cormer of
the development. All flows to that point will be by gravity mains. The
collected waste will be pumped through a force main to a treatment plant
located north of the developed area.

Treatment for the Sun City West wastewater will be provided in three
phases of construction. The first phase of the facilities will comnsist of an
aerated lagoon system sized for 0.71 mgd flow. Effluent will be returned for
irrigation of golf courses. There will be no discharge.

Phase II will consist of a complete secondary treatment plant
utilizing high rate trickling filters, with a capacity to treat 1.42 mgd.
This phase will be completed within two years from initial start-up of the
aerated lagoon system.

The third phase will consist of expansion of the trickling filter
plant to 2.83 mgd capacity. This will be accomplished as the demand indi-
cates. The aerated lagoons will be retained in service after phase ome is
complete as polishing and retention ponds. A full design analysis for these
facilities is included as follows:

LIFT STATION

The 1ift station will consist of a wet-well and dry-well installa-
tion using three pumps, one variable speed and two constant speed pumps, each
of 2000 gpm capacity at the required TDH.
FORCE MAIN

The force main will be comstructed in two stages. In the first

stage, one 12" diameter main will be constructed. When a peak flow of 2,000
gpm is reached, a second 12" force main will be installed.

Total Length of Force Main 23,800 L. F.
Total Static Head 140 ft.
Peak Flow Rate (at design max.) 3,169 gpm
Average Daily Flow

17,177 x 165=2.83 mgd= 1,968 gpm

83



FOR DUAL FORCE MAINS

Use Class

PHASE ONE

Friction loss for 12" pipe @ 2000 gpm= .770
Total HF= 238.0 x .770 183.3" 183.3!
Static Head= 140.0'
TDH= 323.3'=  139.96 psi
150 pipe

- AERATED LAGOON

DETENTION

Assume 8 years - Straight line growth curve to ultimate population

Provide for 2 years growth.

17,100 DU x 2 x 165= 705,400 gpd flow
8

TIME CALCULATIONS

then:

then:

Assumé desire4 removal of 907 BOD5

t = So—-Se

(1.05) (Se) (K) where:

t = time in days

So = BOD5 influent

Se = BOD. effluent

K = BOD°removal rate @ design temp. = 0.7 @ 20° C
1.05 = Temperature coefficient

So = 1632 1lbs/ /days
Se = 1632 x .10 = 163.2 1lbs.

t = 1632 - 163.2

1.05 (163.2) (0.7) a 12.25 days

V = 705,400 x 12.25 = 8.64 mg = 1.16 million cu. ft.

at 10' total depth, surface area = 116,000 = 2.66A
43,560

2
Oxygen required = (1.3 1bs 0) .54 . 2 122 1bs. 0%/ day

(1 1b. BODS)
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For summer operation assume 2.10 lbs, O2 1 EP 1l hr.
( per Tables for Mechanical Aerators)

then HP required is:
2122 # BODs = 42,10 HP Total
2.10 x 24
Mixing HP required ( from Tables) = 40 HP

Use 5-10HP Aerators

Use basin dimensions:
250" x 465!
Install One Chlorine Contact Basin with Phase 1 -use '""V'""Notch Weir for flow
measurements.

PHASE II AND III .
TRICKLING FILTER PLANT- Design Parameters

Total Average Daily Flow - 17,177 x 165 = 2,83 mgd.
Peak Flow - 3,169 gpm = 4.56 mgd.
*5 day BOD - 139 mg/1
%*Suspended Solids - 253 mg/1

*Total Dissolved Solids - 590 mg/1
*pH - 7.4

* Values established by average of 2-24 composite samples from Sun City
taken May 25 and Junel, 1977.

Headworks
Flow Measurement- Magnetic Flow meter with recorder.
Grit Removal- 2-1.5 mgd airlift type grit

(construct 1- Phase II) washers with screw coaveyor
. dewatering units.
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Primary Treatment

A, Flocculators- design for 60 min. @ 2. 85 mgd
- use 2-45'x 12' x 15' SWD Tanks- ( Coastruct one (1)
Phase II) Air Supply = 4 cfm/ lin. ft.

B. Primary Clarifiers- use 2 units.
Circular Center Flow type- 75' dia- 7! .
Sidewater Depth and 1:12 bottom slope ratio,
(Construct (1) one unit, Phase II)
Clarifier Mechanism to be- dual skimming arms,
center inlet, mechanical sludge collectors.

-Design Data

-Surface Area- 4418 ££.2 each

-Volume - 231, 320 gal. each

-Weir leagth= 345' each

-Surface settling Rate @ 150% average = 484 gal/ ft. 2
- Detention 2.6 hrs., @ 4.3 mgd ( 150% Average)
«Weir Overflow ratas 4,200 gal/ lin ft. @ 150% average flow.
-Estimated BOD5 removal with flocculator = 45%

.45 x 139 x2.85 x 8.34 = 1487 1bs / day @ 2.85 mgd.
-Estimated Solids Removal with flocculation = 65%
.65 x 253 x 2.85 x 8.34 = 3909 1lbs/ day @ 2.85 mgd
-Raw Sludge Volume @ 4% = 11, 700 gpd

-Pumps Required - 2 @ 20 gpm- (plunger type)

Trickling Filters

-Construct 2 High Rate Trickling Filters to operate at 2:1
recirculation ratio. Effective hydraulic loading not to exceed

30 mgd/ surface acre and BODs loading not to exceed 90 lbs. /1000
cu. ft. Depth of bed to be 5'- Diameter to be 80!

Provide 4- 1500 gpm pumps- 2 constant speed and 2 variable speed.
( Install (1) one constant speed and (1) one variable speed- Phase II)
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Final Clarifiers

Construct two final clarifiers each of 1,45 mgd
Capacity- Size for 2 hour detention, weir loading not

te exceed 15,000 gal/ lin ft. and surface upflow rate
not to exceed 800 gal. / ft.2 Pach clarifier to be 9' SWD

and 55' diameter. The clarifiers will be center flow type
with sludge suction construction. Sludge from final clarifiers
will be returned to the inlet of the primary clarifiers. Re-
movals arc assumed @ 20%.

Sludge Volume = 139 x .2 x 2.85 x 8.34 = 660 lbs.
@ 4% = 1980 gpd.

.Chlorination

Construct two chlorine contact basins, capable of detention
for 15 minutes at peak hour flow, and provide chlorination
equipment capable of maintaining 2.0 ppm cl2 in the treated
effluent. Use two rectangular basins each 10' x 35' x 9' SWD.

Construct one basin- Phase I and one basin with Phase II.

Digesters

Construct two heated digesters, one to be primary, one to be
secondary. Each will be supplied with floating covers and gas
recirculation type mixing. Digester gas will be used for heating.
Primary digester only will be constructed - Phase II.

Required Volume

Primary Sludge - 3907 lbs.

Secondary Sludge - - 660 lbs.,

Total Sludge 4569 1bs.
% Volatile- assume 80% = 4569 x .8 = 3655 lbs.
Assume 45 day detention for 50% reduction-

1st day Volatile Solids = 3655

45th day Volatile Solids = = . 1828

Average Volatile Solids = 2742

Non Volatile Solids = 914

Average daily Solids = 3656 1bs.
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Volume required @ 57 Solids, 957 Supernmatant

3656 x 45
62.4 x .05

Construct two (2) digesters, each 30,000 cubic feet - use 44' diameter
by 20' depth - Primary Digester only to be constructed - Phase II.

= 57,730 cu. ft.

SLUDGE DISPOSAL

Sludge disposal by injection into the soil.
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