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%QU@. SUN LAKES PROPERTIES, INC.
- 0 <> 25601 Sun Lakes Boulevard * Sun Lakes, Arizona 85224 * Telephone 963-6335

October 27, 1978

Mr. Don E. McDaniel, Jdr.

Planning Director

Maricopa County Planning Department
111 South Third Avenue

Phoenix, Arizona 85003

Dear Mr. McDaniel:

You will find enclosed a revised edition of the Master Plan
which was submitted on October 19, 1973, and approved by the
Maricopa County Planning and Zoning. We are submitting the
enclosed for a formal review by the Technical Advisory

Committee and the Maricopa County Planning and Zoning Commission.

Overall, the Master Plan is very similar to the original
with regard to the layout of lots, golf course, club facilities,
etc. The major changes are as follows:

1. The proposed commercially zoned property has been reduced
from 25 acres to 12.5 acres.

2. We are requesting that the single family housing be onsite
built homes rather than doublewide mobiles.

3. We are requesting zoning for multi-family housing.

The 1973 Master Plan contained 2,174 units. That number has
been revised in the 1978 Master Plan to approximately 1,480
units of detached houses and approximately 890 multi-family
units for a total of 2,370+ dwellings.

Sincerely,

SUN LAKES PROPERTIES, INC.,
GENERAL PARTNER FOR SUN LAKES
MARKETI G”\ﬂ LIMITED PARTNERSHIP

Cgff _ézf;ury\__,

. Robson
Pres1dent

EJR:bs
Enclosure
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SUMMARY OF MASTER PLAN 1978 FOR SECTION 32

SUN LAKES Master Plan 1978 is the first comprehensive update

of the original Master Plan approved by the Maricopa County

‘Board of Supervisors in 1973. While the development of

Section 31 proceeded in accordance with the original plan,

drastic changes in the housing market became evident:

1. The cost of highend_doub]éwide mobile homes (the original
concept for SUN LAKES) increased considerably. S

2. The cost of transporting the mobile homes (the majority
of which come from California) more than tripled.

3. Bank financing was extremely difficult to obtain, as
was financing for offsite improvements in an area being
readied for mobile homes. ' '

4. There was a decline in demand for the highend double-
wide for the above-mentioned reasons. .

5. A1l these factors together made it possible to build a
quality home onsite for less than the cost of bringing
in a mobile home and installing it according to the

. restrictions.

Zoning was amended in the last five units in Section 31 to

permit onsite building of homes. These homes provided SUN

LAKES with a mixed product and a chance to test the scale of

mobile homes against the onsite built homes.

The new Master plan for Sections 29, 30 and 32 provide for
the same onsite single family home plans which have been so
successful in Section 31. 1In addition, the developer would
like to offer another type of living, multiple housing
(currently in the form of fourplexes). This fulfills the

need of another type of market, the adult to whom the exterior



maintenance and safety provided by townhouse living is of

utmost importance.

Based on this proposal, with_the full implementation of the
plan, the following numbers of dwelling units and population
figures can be anticipated for Sections 29, 30, 31 and 32:

Population

Number of Units Per Unit Total

Dwe]]ingﬁType 

Section 29 Single Family 1800-2250 2 3600-4500
Multi-Family
Low Density 210-315 2 420-630
Med. Density 225-375 2 - 450-750
Section 30 Single Family 1400-1750 2 2800-3500
Multi-Family *
Low Density 300-450 2 600-900
Med. Density 290-480 2 580-960
Section 31 Single Family 2014 2 4028
C Multi-Family
Low Density 26 2 52
Section 32 Single Family '1480-1850 2 2960-3700
Multi-Family :
Low Density 690-1035 2 1380-2070
Med. Density 220~ 370 2 . 440-740
TOTAL Single Family 6694-7864 2 13388-15728
: Multi-Family
Low Density 1227-1826 2 2452-3652
Med. Density 735-1225 2 1470-2450

The subsequent sections of this report discuss the following

aspects of the proposal:

Moo WX
- L] L] L] . L]

Physical Setting

Residential Land Use
Commercial and Community Fac1]1t1es
Circulation System
Summary of Engineering and Utility Information
Summary of Changes




A: PHYSICAL SETTING

SUN LAKES is located approximately 19 miles south of the
24th Street/Interstate 10 interchange and approximately

six miles southwest of Chandler, Arizona. There is easy

access from SUN LAKES to the Intefstate Highway 10 on
Riggs Road, and the distance is approximately two miles.

The total master plan area includes the following:

Sections 29, 30, 31 and 32, Township 2

South, Range 5 East, G&SRB&M, Maricopa
County, Arizona.

Section 31 is nearing completion at the present time. The

information contained herein is a revision of the Master
Plan submitted to the Board of Superviors in 1973 and per-
tains to the next phase of development, Section 32. This
site is bordered by Riggs Road on the north, Hunt Highway

on the south, Dobson Road on the west and Alma School Road

on the east. - The Gila Indian Reservation borders SUN LAKES-

Sections 31 and.32 on the south and continues north along the

western boundary of Section 31. Because of this situation,

foreign traffic through the development will be mihima],
This report also contains some general information on Sections

29 and 30 so that the relationship of all four sections can

be viewed.
The total acreage included in the SUN LAKES project is 2,560

acres (including all four sections). The land is generally

-3-



level, and there are no major water courses on the site.
Approximately 624 acres in Section 31, adjacent to the subject
Section 32, are presently developed or are under construction.
The land in Sections 29, 30 and 32 is currently -being used
for agricd]tufa] purposes and will be used for such purpose

until development begins.

A general map showing SUN LAKES and the area surrounding it

is included on the following page.
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B: RESIDENTIAL LAND USE

Residential land use in the SUN LAKES Master P]an'1978 for

Section 32 includes a proposed zoning as follows:

1. Residential Single Family - 369.8 acres;
2. Residential Multi-Family - 140.2 acres;
3. Commercial - 12.5 acres.

Prelimary planning has also been done for Sections 29 and 30.

The tentative breakdown for these Sections is as follows:

Section 29

Residential Single Family - 448.4 acres;
Residential Multi-Family - 59.6 acres;
Commercial - 32 acres.

WN) —

Section 30

Residentia] Single Family - 350.2 acres;
Residential Multi-Family - 82 acres;
Commercial - 28.6 acres. '

WA -

With Section 31 now nearing completion, immediate planning
for Section 32 is necessary. The above plans were based on

the following assumptions:

1. The major portion of housing should continue to be
single family. Due to the popularity of the onsite
built homes shown in Section 31, these plans will
continue to be offered. '

2. There is a definite demand for mu]tfp]e housing in
" order to offer a mixed product and cover the needs
of prospective buyers more adequately.




There are four basic housing forms presently planned for the
three remaining sections: detached single units and three

types of multiple dwellings.

The detached dwellings will bé situated on lots ranging

from 6,000 to 9,000 square feet. The homes are placed with

a solid wall on the 5-foot setback line so that a good-sized
yard may be realized on one side of the home rather than a
narrow side yard'on each side. Minimum setbacks are 20

feet in front and 25 feet in the rear. These single family
homes are currently being conétructed in Section 31. Square

footage ranges from 1,100 to 1,800 with two-bedroom, two-

‘bath plans as well as three-bedroom, two- and three-bath plans.

Among the adult population today, the provision of exterior
maintenance services is also an important benefit and one
which cannot be found in the ownership of conventional single
family homes. Master Plan 1978 provides for multi-family
housing. Plans are currently being drawn for townhouses,
duplexes and fo&rp]exes. The townhouses are two- and three-
bedroom, two-bath plans and range in size from 1,200 to 1,600

square feet.

Floorplans and elevations for both the detached homes and

townhouses are included in the Appendix to this report.




The densities included in the subdivision plan are classified

in three categories:

1. hSing]e family dwellings - Low density (4 per acre);

2. Multi-family dwellings - Low density (6-9 per acre);

3. Multi-family dwellings - Medium density (9-15 per acre).
It should be noted that the first unit offered for sale in
Section 32 is planned to yield 3.5 singje family dwellings

per gross acre; the first’unit offering multi-family dwellings
for sa]é is planned to yield 5.1 dwellings per gross acre.

The 17.7% of land in the section allocated for recreational
facilities, parks énd greenbelts reduces the overall density

to a comfortable 3.7 dwellings per acre.

SUN LAKES is a planned adult community offering a "way-of-
11'1°e'lI style. It is designed for an adult population with
a minimum age requirement for oné of the buyers being 40

years of age or more. No person under the age of 19 years

will be allowed as a permanent resident.

SUN LAKES Section 32 will be-a planned phase development
with different phases planned from 1978 through 1982.
The rate of development, of course, will depend largely

upon economic factors and the market.

There are presently 2,066 residential lots of record in

SUN Lakes Section 31. The progress of engineering design




«

has been as follows:

Year 1972 1973 1974 1975 1976 1977 1978

Recorded lots . 469 1030 - - 282 52 233

Site development and improvements are continuing on- the

above lots, and completion is expected by mid-1979.

Page 9 of thié report contains the development plan for
Section 31 (current site of development) and Section 32,
the next phase of development. It also includes the pre-
liminary plans for Sections 29 and 30. These plans are
tentative and subject to some change; however, the overall’
plan of the four sections provides the opportuhity to veiw

The total SUN LAKES concept.

The development plan and phasing schedule for Section 32 are

on-.pages 10 and 11.

The tables on pages 12-16 provide a breakdown of ]and'use

for the four sections (individually and collectively).
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PHASING SCHEDULE
SUN LAKES, SEC. 32, MARICOPA COUNTY, ARIZONA

PHASE LAND USE GROSS AC. NO./D.U.

I SINGLE FAMILY 93.0 276
1978-79 MULTI-FAMILY 20.2 114
GOLF COURSE/CLUBHOUSE 89.0 -
“SUBTOTAL 202.2 390
11 | ' |
1979-82 SINGLE FAMILY (INC. LAKES) 114.0 390
MULTI-FAMILY (LOW DENSITY) 95.1 694
SUBTOTAL 209. 1 1084
111 : |
1970-81 SINGLE FAMILY (INC. LAKES) 187.0 700
SUBTOTAL 187.0 700
1V | |
1981-83 MULTI-FAMILY (MED. DENSITY) 24.5 196
COMMERCIAL ; 12.5 | -
; _
SUBTOTAL , 37.0 196

TOTAL: | 635.3 2370

*NOTE: Section 29 will follow Section 32 in development, and
Section 30 will be the last of the four sections. However,
the rate of development for all three remaining sections
depends largely upon economic factors and the market.

The number of years and rate of development shown above
will be repeated, if possible, in Section 29, then 30.

-11-




SUN LAKES SEC.

29, MARICOPA COUNTY, ARIZONA
LAND USE DATA

LAND USE ACRES % YIELD DWELLING UNITS
SINGLE FAMILY 448 .4 4.0-5.0 1794-2242
MULTI-FAMILY : |
A. LOW DENSITY 34.9 6.0-9.0 - 210-314
B. MEDIUM DENSITY 24.7 9.0-15.0 222-370

SUB-TOTAL: 508.0 76.9 4.4-5.8 2226-2926
SHOPPING CENTER 23.0
COMMERCIAL* 9.0 -

MOTEL/RESTAURANT

SERVICE STATION

SUB-TOTAL: 32.0 4.9

PUBLIC &% SEMI-PUBLIC
A. GOLF COURSE 100.0
B. RECREATION CENTER 9.0
C. CHURCH SITES - 8.7
D. OTHER : 2.3

SUB-TOTAL: /120.0 18.2
TOTAL: 660.0 100.0 3.4-4.4 2226-2926
*ESTIMATED POPULATION: 4940

-12-




" SUN LAKES, SEC. 30, MARICOPA COUNTY, ARIZONA
LAND USE DATA

*ESTIMATED POPULATION: 4480

-13-

I LAND USE ACRES % YIELD ‘DWELLING UNITS
SINGLE FAMILY 350.0 4.0-5.0 1400-1750
I MULTI-FAMILY ,
A. LOW DENSITY 50.0 6.0-9.0 300-450
I B. MEDIUM DENSITY 32.0 9.0-15.0 290-480
' SUB-TOTAL: 432.2 71.1 4.6-6.2  1990-2680
'COMMERCIAL*
l BOAT & TRAILER 4.0 .
MEDICAL OFFICES 6.6
NURSING HOME 11.0
l CONVENIENCE CENTER 7.0
l SUB-TOTAL: 28.6 4.4
l PUBLIC & SEMI-PUBLIC
CIVIC CENTER 9.5
HOSPITAL 11.5
l CHURCHES 9.2
WASTE TREATMENT 10.0
GOLF COURSE 110.0
l OTHER 2.0
I SUB-TOTAL: 152.2 24.5
I TOTAL: 613.0 100.0 3.3-4.4 ° - 1990-2680




l " SUN LAKES, SEC. 31, MARICOPA COUNTY, ARIZONA
I | LAND USE DATA |
I | LAND USE ACRES % YIELD DWELLING UNITS
» SINGLE FAMILY ' 500.5 4.1 2014
l MULTI-FAMILY . ' |
A. LOW DENSITY 4.5 7.0 26
l | SUB-TOTAL: 505.0  78.0 4.1 2040
COMMERCIAL | 4.0
l SHOPPING CENTER 10.0 .
I SUB-TOTAL: 14.0 2.0
l PUBLIC _
GOLF COURSE 100.5
CLUBHOUSE 0 12.0
l LAKES 15.5
| SUB-TOTAL: 128.0  20.0
I TOTAL: 647.0 100.0 3.1 2040
| e




SUN LAKES, SEC. 32, MARICOPA COUNTY, ARfZONA
PROPOSED LAND USE

LAND USE : . ACRES % YIELD "DWELLING UNITS
SINGLE FAMILY 369.8 58.3 - 4.0-5.0 1480-1850
MULTI-FAMILY

A. LOW DENSITY 115.7 18.2 6.0-9.0 690-1035
B. MEDIUM DENSITY 24.5 3.5 9.0-15.0 220-370
SHOPPING CENTER 10.0 1.5

COMMERCIAL 2.5 0.7

RECREATION

A. GOLF COURSE 81.0 12.7

B.  CLUBHOUSE 8.0 1.3

C. PARKS & LAKES 23.8 3.7

TOTAL 635.3 100.0 3.7-5.1 2390-3255

PROJECTED POPULATION

TYPE UNIT DWELLING UNITS  PERSONS/UNIT  POPULATION
SINGLE FAMILY 1480-1850 2 2960-3700 -
MULTI-FAMILY _ _
A. LOW DENSITY 690-1035 2 1380-2070
B. MEDIUM DENSITY 220-370 2 440~ 740
TOTAL o _ 1820-9810

NOTE: NO SCHOOL -AGE CHILDREN ANTICIPATED UNDER AGE 19.

-15-




I. SUN LAKES, SEC. 29, 30, 31 & 32, MARICOPA COUNTY, ARIZONA
LAND USE DATA

| LAND USE ACRES g YIELD DWELLING
D.U./AC.  UNITS
SINGLE FAMILY 1668.9 | 4.0-5.0 6770-8350
I MULTI-FAMILY :
A. LOW DENSITY 205.1 6.0-9.0 . 1230-1845
l B. MEDIUM DENSITY | 81.2 9.0-15.0 730-1215
I SUB-TOTAL: 1955.2  76.5 4.4-5.8 8630-11410
I SHOPPING CENTER | 50.0
COMMERCIAL 37.1
I . SUB-TOTAL: 87.1 3.5
PUBLIC & QUASI-PUBLIC :
I A. GOLF COURSE 391.5
B. CLUBHOUSE & REC. CENTER 29.0
| C. LAKES (SEC. 31) 39.3
~D. CIVIC CENTER 9.5
I E. HOSPITAL 11.5
F. CHURCH SITES 17.9
G. WASTE TREATMENT 10.0
I H. * OTHER . 4.3
I SUB-TOTAL: 513.0  20.0
I TOTAL : . 2555.0  100.0 3.4-4.5 8630-11410
| 6.
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C: COMMERCIAL AND COMMUNITY FACILITIES

A set of recreation facilities commensurate with or better
than those found in Section 31 will be constructed. Theée
facilities will include a 9-hole championship golf course
(with the second 9 holes to be built in Section 29) with

pro shop and lounge, tennis courts, shuffleboard courts,
complete health center with jacuzzi, swimming pools and a
club which will feature lounges, large meeting hall, billiard
room, card rooms and an arts and crafts center which will
inc]udevwork area and exhibition space. In addition, thefé
will be picnic areas, greenbelt and a separate swimming.area

for owners with visiting children.

A shopping center exists on the entrance road to Section 31
with a bank, grocery market and soon-to-be-opened space with

beauty/barber shop, travel agency and medical clinic. There

.. are 10 additional commercial acres in Section 31, and 12.5

acres planned for commercial use in Section 32.

According to the plan, 112.8 acres (17.7% of total land area)
are set aside for community facilities, and 12.5 (2.2% of land)
are proposed for commercial use. The breakdown in acres for |

the community facilities is as follows:
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Golf Course - 81.0 acres (12.7% of total land area)
Clubhouse - 8.0 acres (1.3% of total land area)
Parks and lakes - 23.8 acres (3.7% of total land area)

W N~

The original MasterAPlan for Section 32 set aside 25.acres
for cohmercia] use. Access to the Interstate Highway and
easy access to the nearby cities of Chandler, Tempe and
Mesa are a definite asset to residents of SUN>LAKES. Yet,
there is also a need for commercial land within the subdi-v
vision to complete the-toncept of the perfect adult recrea-
tional community. The amount of commercial land allocated
in the revised Master Plan, however, calls for 12.5 acres,

or a reduction of 12.5 acres in commercial land use.

Preliminary plans have begun on commercial layouts in Sections
29 and 30. The development of Section 29 will follow Section
32, and approximately 32 acres of commercial acreage will be
requested in zoning. Twenty-three of these acres will be

set aside for a shopping center and nine acres for a motel/
restaurant and service station. Additional commercial acreagé
is planned in Section 30, the last of the four sections to

be developed. Preliminary plans call for a tofal of 28.6

acres to be used for boat and trailer storage, medical offices,

nursing home and convenience center.

The general layout of the commercial area can be viewed on
the map on page 9. A breakdown of the commercial is also

included in the tables on pages 12-16.
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D: CIRCULATION SYSTEM

Access to the metropolitan area is provided by the inter-
change at Interstate Highway 10 and Riggs Road.: Riggs Road
borders the subject section on the north, and Section 32

is located approximately two'miles east of Interstate Highway
10. The intersection of Interstate Highway 10 and 24th Street
in PhoeniX is approximately 19 miles from Riggs Road. Access
to the nearest city of Chandler (approximately six miles ffom
SUN LAKES) is provided by Arizona Highway 87 which intersects

with Riggs Road approximately two miles east of Section 32.

Extensive use has been made in Section 31 for curvilinear

street patterns in order to heighten the aesthetic beauty

~of the subdivision and to control traffic speeds. This

pattern will be continued in Section 32. Sections 29 and
30, however, will not make use of curvilinear streets, but
plan instead for single fairwayS'throughout most of the
area. In addition, preliminary plans show Dobson Road as
being curved.s]ight]y. This, again, is to aid in traffic
control and to add to the aesthetics of the design. (At
the present time, Dobson Road between Sections 29 and 30
consists of a dirt, single lane road; it is not a through

street.)
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The circulation pattern for Section 32 essentia]iy follows
the original Master Plan submitted in 1973. A1l streets

on the map will paved and will conform to Maricopa County
Highway Department Details and Specifications. All roadways

will dedicated to the public.

A map showing circulation pattern width of public rights-of-

way and street sections are included in this report on page

21.
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E: SUMMARY OF ENGINEERING AND UTILITY INFORMATION

Engineering

A boundary and.topographical survey of the site locating
all monuments and showing ground elevation at one-foot
intervals has been completed. The master plan has been
reviewed, and all acreage and lot estimates are within
reasonable tolerances. The survey shows all existing
easements and rights-of-way for roadways, drainage and

utilities.

Site Drainage

Present drainage is to the southwest, showing an avérage
slope of 0.2 foot drop per horizontal 100 - feet. From the
southeast corner to the southwest corner, there is approx-
imately 100 feet difference in elevation in both Sections
31 and 32.- The average level slope of 0.2% is uniform
throughout the site with no thanges; therefore, no major
problem to grade and drain streets, parking and lot areas
js anticipated. Drainage can be accomplished within the
roadway network with a mimimum of storm drainage construction.
Sections 29 and 30 are of the same nature as Sections 3]
and 32, and the handling of storm drainage will be the same
in all four sections. The storm runoff will be taken care
of by a sysfem of planned roadways, channels, lakes, golf

course detention basins, storm drain pumps and force mains.
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The fﬁadways and channels convey the runoff on the surface
to a system of lakes where it is temporarily stored and

then routed through the lake network by storm drains, pumps
and force mains. Pumps and force mains will be constructed
in low lakes for positive discharge. The pumps will operate
depending on storm lake level with ultimate point of dis-
charge to, most probably, Riggs Road énd Price Road inter-

section.

A preliminary master drainage report for Section 32 begins
on page 27. This report is followed by a letter from Jason
Burgess, engineer, regarding the drainage plan for Sections

-
-

29 and 30.

Sewers

Sewége treatment facilities will be located on the property
to serve the sanitary sewage collection system by gravity
flow. These facilities are discussed in entirety in the
master sewer and water report for Section 32, which begihs
on page 63. The wastewaters in Séctions 29 and 30 will be

handlied similarly to the flows for Sections 31 and 32.

vCollected_flows are delivered to a centrally located 1ift

station and the flow will be pumped to the existing waste-
water treatment location. As flows are generated, the
existing wastewater treatment plant will be re-constructed

to treat the anticipated flows. All sewers are designed
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and- constructed in accordance with specifications of the

Arizona State Department of Health and the Maricopa County

Department of Health.

A master water and sewer plan for Section 32 follows the
Master Drainage Report. Also included is a letter from

Kdr] Hirlinger, engineer, regarding the water and sewer

plan for Sections 29 and 30.

Domestic Water

Domestic water supply to the development will be from a“

well source located within the boundary. The water dis-

~tribution system will be capable of providing minimum

flows required for fire protection. The system will
utilize ground storage for supply.to booster pumps. The
booster pumps will be sustained by a pressure tank to
hand]e system pressures on the smaller demahds.

\
The water distribution system will be interconnected to the
previous development. For subp]ementary data, please

refer to the master sewer and water plan report.

Electrical Power

Electrical power to the subdivision will be provided by

Salt River Project.
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Telephone Service

Telephone service to the subdivision will be provided from

the area service company, Mountain States Telephone Company.

Main lines ]eadiﬁg from Chandler to the Sun Lakes area are
being installed simultaneously with lines within. the sub-

division so that no delays in new hookups are anticipated.

Gas Service

There will be no natural gas service to the subdivision.

A1l homes will be total electric.

Fire and Security Protection

SUN LAKES is under the jurisdiction of the Maricopa County
Sheriff's Department. In addition, SUN LAKES has 1its own
fire and Security service which operates on a 24-hour per
day, seven daysAper week basis, and a Vo]unfeer Fire Company
has been formed. A fire hydrant system is also in existence,
and SUN LAKES currently has a fire ratfng of "eight."

This service will be continued in all of the other sections.

Refuse Removal

Sanitary Disposal Service has agreed to handle refuse removal
in Sections 29, 30 and 32 on the same basis as it is now

operating in Section 31.

Water Availability for Golf Courses and Lakes

For water supply information, reference should be make to the

-25-




master water and sewer report. It is planned to use existing
irrigation wells owned by the developer to supply the golf
courses and lake areas as outlined in the report. The lakes
will serve primarily as storage facilities for irrigation
water requirements of the subdivision. 1In addition, the

lakes will collect drainage from storm run-off and will serve
as reservoirs for:storage of wastewater treatment plant efflu-
ent. Use of the lakes for run-off and treatéd wastewater
storage will permit salvage of these waters for use in the

golf course irrigation program.
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MASTER DRAINAGE REPORT

FOR

TS IS NOT THE FINAL
REVISED MASTER REPORT

AUGUST 1978

Henningson, Durham & Richardson
N 100 West Clarendon, Suite 1222
Phoenix, Arizona 85013
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INTRODUCTION . *

Drainage analysis has been conducted for the purposes of

evaluating the existing cénditions onand adjacent to Sun Lakes
De{/elopment Plaﬁ of Section 32 site and the future conditons relating
to the proposed development of the prqject site for. the control of
periodic flooding conditidns which result from a 100 year Frequency
Storm.

From this analysis é. Master Drainage Plan has been developed
consisting of roadwé.ys, storm drains, retention areas, lakes, pump- B
ing facilities and drainage channels to carry t'he design Frequency
Storm away from the proposed development. Once implemented,
this Plan will insure that housing construction is above flood levels
for design frequency storm.

The study area contains approximately 635 acres of land

‘within Township 2 South, Range 5 East. This land is owned by

the Sun Lakes Development Company and is currently being farmed.
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NATURAL FEATURES

-

The study area lies within the porfion of the state designated

as the upper Sonoran Desert and has all of the general terrain features

usually assc;ciated with a typical southwestern desert region. This
consists of Creosote bushes and Saguaro Cactus aé the predominate -
plants on the flats, with Palo Verae and Ironwood treeé lining the
washes including Mesquite bushes which generally for‘m very dense
thickets at ends of washes.

The topography consists of flat des_ert plain and irrigated
farm land slqping west from the San Tan Mountains to the east. The
Consolidated Canal'(East Branch), Eastern Canal, and Roosevelt
Conservation District FloodWay, lie to the east and fhe (_Eila River
south of project site'. These canals and floodway are protected by

levees which divert westerly sheet flow storm water south to the

'Gila River.

The area is drained mainly by sheet flow which ultimatély
discharge into the Gila River located south of the Projectv Site.
This river along with the other rivers in the Phoenix area ére Id'ry
and have no permanent flow. The Gila 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 area immediately south of Hunt Highway (Southern
Project Sité Border) and nortl;-of Gila River has hegvy bush growth
presumably resulting from frequent storm flows through the areca

from Canal levee diversions east of the project site.
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The climate of the area is typical of the arid SonoranDesert.

Te:mperatures vary from highs near 120° F in summer to lows below

20° ¥ 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 mox}ement of storm ‘fronts arising
in the Northern Pacific. These fronts pass across the state in cycles
during the winter montbs and usually exert their maxim.um influence
in the higher elevations and along .the Mogollon Rim Country; however,
they are frequently of several days' duration an._d Vmay result in sign-
ificant precipitation within the watershéd 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.l These storms are
frequently of high intensity and may produce cyclonic activity as well

as large amounts of precipitation. ILocal thunderstorms 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 intensity rainfall.
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HYDROLOGY o .
) Storm runoff has been estimated by the Soii Conservation
Service Method using precipitation maps prepared by the U, S.
Weather Bui‘eau fpr the Soil Conservation 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.
Other values were obtained by converting various hourly rainfalls
by use of an equation relating 6 hour and 24 hour durations. Storm
runoff quantities were then computed by the TR-20 Hydrology
Program in the study area for 100 year Frequency Storm of

twenty-four (24) hour duration, utilizing the appropriate curve

numbers of the contributing drainage areas.

. DESIGN CRITERIA

Table 1
From: Arizona Highway Department - Bridge Division
v"Hydrologic Design for Highway Drainage in Arizona'

Precipitation (Inches)

Duration 2 yr. 5 yr. 10 yr. 25yr. 50yr. 100 yr.
(Hours) Freq. Freq. Freq. Freq. Freq. Freq.
6 - 1.10 1.60 1.90 2.30 2.60 3.00
24 1.30 1.85 2.20  2.175 3.20 3.60
2% 0.95% 1.41% 1.67% 1.95%  2,14% 2.54%
1 0.9 = 1. 35% 1. 60% 1.85% 2.00% 2.40%

#Interpolated values equating 6 hour and 24 hour rainfalls

(Bhr, = 1,77 P6- 0.77 1%)4 P, hr = ZP6 - Pyy
Peak runoff estimate based on 100 Year Frequency Storm of 24 hour
duration. (See Tables 2, 3)

Runoff Quantities have been calculated using computer application of
the TR-20 Hydrology Program which can be approximated by the
following equation: :
Q=484 AQ _
P TP : .
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WHERE: Qp, = peak discharge is cfs - T

A

1

Drainage Area in square miles

Q

Runoff volume of the watershed in inches

.*TP = Time to peak in hours

484 = is a constant for the units used

Time to peak can be approximated by the following:

Tp=D+ 0.6T_

2

WHERE: TP = time to peak in hours
D = Duration of storm in hours"
T. = time of concentration in hours

The runoff vqlume Q is a function of the storm rajnfall and
éurve number (CN) which is based on a vegetative cover type and density
and a hydrologic soil group. The hyd;cologic soil group within Sun Lakes
Development and the surrounding area is constant as groﬁp C (slow
!
infiltration rate). The cover type and density within Sun Lakes
Development does .not vary cons'iderably for each drainage area; thus.

the CN will be based on the type of development anticipated using the

following values:

CN Type of Development
91 Commercial Areas
87 Single Family Housing Area
83 Apartment Complex Area
4 - Golf Course Areas
100 Lake Water Surface
34 ]




HYDROLOGICAL ANALYSIS . | o L
The Master Drainage Plan is based on the éuantities and

characteristicé of runoff, both within the proposed developed new

community a.nd from the surroundir-lg area. Presented below is a

description of the onsite and offsite drainage areas and their

associated runoff quantitiés and points of gtorm water discharge

concentration.

Offsite Drainage Area

Thié study area is mostly agricultural land with a ;mall
mix of comm ericial land, therefore thé roads in tﬁe area are built
up to contain the irrigation waters. The type of covér in this aréa is
considered to be Desert Brush with density rating of ""poor'" although

areas south of Hunt Highway have quite good cover densities and a

" Hydrologic Soil Group C, all as described in Arizona Highway Depaft-

ment Hydrologic Design Manual.

| As seen by Exhibit II, the offsite drainage area is rather small
namely only Section 33 Township 2 South, Range 5 East becau.se‘ Rig‘gs
Road is built up and acts as a ridge and Arizona Avenue (Highway 87
and 93) is also built up and diverts westerly flowing runoff south
of proj.ect site.

The offsite drainage area is limited to the aforementioned

section since the Consolidated Canal (East Branch) levee diverts the

storm runoff south from the San Tan Mountains to the east.
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This diverted runoff passes under Highway 87 and flows south

along the east side of Arizgna Avenue (Highway 93) to approximately
the NE corner of SE 1/4 of the SE 1/4 of Secf.ion 4 where it flows
under Arizon-a Avenue. This flow then continues west and under 1-10
until it reaches the Gila River. Flow in this area is mainly sixeet
flow as there are no major definéd washes.

Presently there exists a drainage ditch along the east

side of Alma School Road (East border of Section 32) which conveys

drainage south to Hunt Highway. This ditch passes under a mid-

‘section farm road of Section 33 in a 24" diameter pipe culvert.

Drainage then passes under Alma School Road in a 24" culvert and

is conveyed west along the north side of Hunt Highway. E}enerally

. the drainage in Section 33 is field contained because of irrigation.

Runoff quantity has been estimated for the offsite Drainage

area (see Exhibit Il ) for 100 year frequency storm and is 115 cfs.

This runoff will concentrate in the southwest corner of Section 33 and

.be transmitted west by Hunt Highway.

Runoff calculations were based on the land w}ithin Section.
33 area remaining undeveloped or in agricultural useage. If offsite
land use changes of this Section, it will be the responsibility of the
owner(s) of said land to increase the conveyance capacity associated

with the proposed Alma School Road and Hunt Highway improvement
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if runoff quantity of this section is sufficiently increased or provide
retention with Section 33 to prevent any flooding of Sun Lakes

Development.

"-Onsite Drainage Area

As seen by Exhibit IV, the drainage of the éroject site is
bordered by Riggs Road on the north, Dobson Rqad on the west,
Hunt Highway. on the south, and Alma School Road on the east, which ‘
contains approximately 635 acres of area. This land is currénﬂy
\ o

under cultivation and agricultural use. The surface runoff now is

a combination of sheet flow and roadway drainage ditches conveyed

in a general westerly direction. Upon feaching Section 31 (presently

being developed), sufface runoff is divided, part of whiclh flows south
to.Hunt Highway for convéyance west to a Detention Reservoir and‘
part of which flows on the street systgm to a series of lakes within
Section 31.

The overall drainage pattern of Section 32 is in a westerly
direétion on an average slope of a 0.23' drop per 100 feet horizontal
run. The elevations within £he study area range from IZOi in fhe
northeast corner to 1189 in the northwest corner, whicﬁ gives a fall
of __12 feet over the Section.

The existing cover type varies a-s to the agricultural crop
with a general density range of ';good" and having a hydrologic

soil group in Category "C'". Proposed development of the study




area will include single family housing, apartments, golf courses,

shopping centers, recreation centers and other commercial uses
resulting in varying curve numbers. The unique feature of this
Section is that it will contribute little surface runoff as all the run-
off will be sto;'ed onthe golf course or proposedlakes foruse asirrigation
of the golf course or water replenishrnent of interior lakes. Thié
design greatly reduces the volume of runoff génerated‘from section
development and meters the water oui: .through a pump system at
a slower rate which can be handled by Hunt Highway Section.

The surface runoff, with improvements, will be in the
westerly direction. It is proposed th;at the drainage handling system
for the project will use the roadway system network, grass or lined

channels. Once the runoff reaches a discharge point it will be stored

* on the golf course in lakes or grassed fairway retention areas, or

within the series of lakes in the development. The lakes in the
developed area will be interconnected by a gravity sform drain system
with the golf course lakes being connected by a pump system to allow
for draw down of its water surface after or durihg a storm.

Storm runoff quantities have been estimated for each Onsite

Drainage Area (as shown on Exhibit IV) for a 100 year Frequency

- Storm of 24 hour duration. Runoff quantities for each Drainage Area

are presented in Table 2. The TR-20 Program routed storm runoff

quantities, through indicated concentration points and are presented

in Table 3.
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‘ l TABLE 2 A ..
‘ On-Site Storm Runoff . A .
l . Drainage Curve Weighted Tc Est. Peak Computer
Symbol Area No. Curve No. (Min) Runoff Ref. No.
l (Acres) ‘ (cfs)
A '19.14 87 -- 23 33 49
l B 18. 47 87 -- 25 © 31 17
l BB 5.74 87 - 16 12 19
- c 37.36 87 - 32 57 42
l D 24.84 87 ,. — 28 40 | 39
I | E 30.21 87 3 46 50
| F 16.25 87 - 22 29 21
I G 83. 43 87 - 37 121 ' 46
I . H 8.95 87 - 23 16 3
' | I 12.76 | 87 -- 20 3 24 ' 31
J 51.68 87 - 51 63 33
I .K 22.80 87 - 20 42 27
l L 25.99 87 -~ 27 a2 4
M 31. 52 87 -- 30 49 1
l N 12.33 87 — 24 21 B
I 0 20.82 87 - 17 41 3
P 9. 81 91 - 15 23 1
l Q 28. 47 88 - 30 46 14
I R 11.71 74 . 4.5 8 43
| y
- 5T
| \
I 39




TABLE 2 K
I | On-Site Storm Runoff : .
l ) Drainage Curve Weighted Tc Est. ‘Peak . Computer
Symbol Area No. Curve No. (Min) Runoff Ref. No.
(Acres) _ (cfs)
l Lake 1~ 20.01 74 & 100 76.2 45 16 s1
l ' Lake 2 60.38 74 &100 771 42 43 . s2
l Lake 3 14.07 74&100  75.8 48 10 S3
o Retention : :
l 4&11 11.29 74 - 47 8 S4
| Lake 5 5.22 74 & 100 84 15 10 S5
l | Lake 6 6.80 74 & 100 80.5 15 11 S6
l Lake 7 8.67 74 & 100 81.5 15 14 s7
: Lake 8 7.58 74 &100  80.9 15 12 S8
l Lake 9 7.99 74 & 100 80.5 15 13 . S9
l  Lake 10 7.17 74 & 100 81.3 15 12 510
l |
i
|
i
i
i
i
i
i 10




TABLE 3

Routed Onsite Runoff

Concentra- Drainage Time to Estimated Est. Storm
tion Point Area Peak Peak Drain Dis-
(Acres) (Hours) (cfs) charge (cfs) Remarks
2 9. 81 12.00 21 D.A., P.
3 20,82 11.99 41 . - D.A,, O.
4 30.63 12.00 62 _ - D.,A,, O& P
5 30.63 12. 00 61 | D.A., O&P
6 44.170 24.00 - 1.17 . D.A., O, P& Lake 3
flow metered out by
pipe size
7 31.52 12.15 49 ‘ D.A,, M.
8 31.52 12,18 48 D.A,, M.
9 11.29 12. 36 -8 D. A., Retention Area
4 and 11
53 42. 81 12. 31 61 D.A.M., Retention
) Area 4 & 11
10 42. 81 12.53 64 ' Overflow from
’ " Ret. Area 4 & 11
11 12.33 12. 07 - 21 ) ) D.A/N.
12 55.14  12.52 72 D.A., M & N, .over- -
' flow from Ret. Areas
4 & 11
13 55.14 12.52 69 Same as above
15 28.47 12.16 46 D.A., Q
16 83. 61 12.48 95 D.A., M, N, &Q;
' .. overflow from Ret.
Areas 4 & 11
18 18.47  12.15 28 D.A., B
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I : TABLE 3 . . | .
l i Routed Onsite Runoff
Concentra- Drainage Time to Estimated Est. Storm
I tion Point Area Peak Peak Drain Dis-
: (Acres) (Hours) (cfs) charge (cfs) Remarks
l | 20 5.74 12. 00 11 ~ D.A., BB
51 30. 21 12.19 45 - D,A., E
' ' 52 243.11 25,25 - 2.42 D.A, B, BB, E, M,
v N & Q and Lake 2
l overflow from Ret.
Area 4 & 11, pipe
‘ flow from Lake 3,
I flow metered out by
pumping
l 22 16. 25 12.05 28 : D.A.F.
23 273. 43 24.50 = -- 2.62 D.A. F and Lake 9;
l : pumping from Lake 2
flow metered out by
l pipe size
| 25 25. 99 12.11 42 " D.A.L.
I 26 31.21 12.08 -- 1.00 : D.A. L and Lake 5
: flow metered out by
l © pipe size
' 28 - 22.80 12.05 40 . D.A.K.
I | 30 60. 81 24.0Q e 1.69 D.A.K & Lk 6; pipe
' : : ’ flow from Lk. 5; flow
l : "metered out by pipe sz.
I 32 12.76 12.03 23 D.A. I
34 51.68 © 12,40 60 D.A.J
I 35 60. 35 15,25 - :4.90 D.A., J & Lake 7;
flow metered out by
I pipe size
] 4




TABLE 3 . J

Routed Onsite Runoff

. Drainage Time to Estimated Est. Storm

Concentra-
tion Point Area Peak Peak Drain Dis-
(Acres) {Hours) (cfs) ~ charge (cfs) Remarks
37. 8.95 12. 07 15 ' D.A.H.
38 423. 88 25. 00 - 9.43 . D.A. I&J & Lk 8;
' " pipe flow from Lks
6, 7 & 9; flow meter:
out by pipe size
40 24, 84 12. 16 38 " D.A. D.
41 455. 89 24.00 -- 10.29 DA, D & Lk 10; pipe
’ . flow from Lake 8;
flow metered out by
pipe size
42 37.36 12.18 57 _ ~ D.A. C
43 11.71 12,39 8  D.A. R
44 49. 07 12. 20 64 D.A.C. & R
45 69.08 12. 27 60 D.A.C., R & lake 1
47 83.43 12,24 119 , D.A. G
48 608.40 24,75 -- 11.52 D.A. C, G, R &

Lake 1; pipe flow
from Lake 10; flow
meteredout by

pumping
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DRAINAGE MASTER PLAN

Offsite Improvements

Development east of Alma School road is not anticipated to
occur for quite a few years, therefore stor@ runoff design was based
on land remaining undeveloped. The improvemen.t of Alma School
Road will.only be a half stzfeet impro'vem.ent as requiréd by Maricopa
County Highway Department Subdivision Regulations. The first 3/4
miles of this street south of Riggs Road will be built above existing
ground thus the existir.lg drainage ditch on the west side will remain
in use for conveyance of storm runoff from Seétion 33 south. The last
1/4 mile of Alma School Road north of Hunt Highway will be cut into '
the existing ground thus the roadway section will be use_c} for
continued conveyance of storm runoff from Section 33 south.

The project site is protécted by three existing features which
divert water south of the project site;. These features are the Arizona
Avenue which is constructed above the existing ground. and the leeves
of Eastern Canal and Consolidated Canal.

The proposed Drainage Master Plan includes reconstrucﬁng
Alma School Road and Hunt HighWay (See Plate III) for conveyance

of offsite runoff south and west respectively past the project site.

Onsite Improvements

Runoff east of the project site will be prevented from flowing
onto the new community project site. This runoff will be captured .

by either an existing drainage ditch adjacent to Alma School Road
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or by the Alma School Roadway Section for conveyance south to
Hunt Highway. Thence, Hunt Highway Roadway section will convey
the runoff west past the project site. Therefore, rainfall falling
on the project site will be handled within the confines of the site
by plat;ned roadways, channels, lakes, golf course detention basins,
storm drains, storm drain pumps and force mains.

The overall new community project site has been planned

with a road, channel, storm drain, lake network systern, as s(hown

_ on Exhibit V, designed to handle thei()/(_)/y}qar Frequency Storm of

24 hour duration. The street system, with street sections as shown

—" e

“on Plates I thru III will be used to convey the storm runoff to channels.

The channels shown by Plate IV will route the runoff to the lakes or

retention areas for storage. The lining of these channel sections will

~ either be grass lined or pneumatically placed concrete lining depending

on the quantity of flow conveyed, available right of way, velocity of
flow é.nd land use adjacent to the channel. Once the flow reaches the
lake system, it s.)v.ill be temporarily stored then routed through the
lake network by storm drains, pumps and force mains. Pumps and
force mains are constructed in the low lakes to provide for a method
of po.sitive discharge. Lake 2 will be served by one 1000 gpm pump
which discharges into Lake 9 through a 10" diameter force main,

Lake 1 will be served by 2 2500 gpm pumps which discharge through

"a 20" diameter force main offsite. These pumps will operate in

stages depending on storm lake level.
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This drainage plan serves a dual purpose of providing retention
of storm runoff for use in golf course irrigation and reducing the
amount of runoff from the development of Section 32 which affords

protection to the existing development in Section 31.

Lake Capacities

The drainage Master Plan for Sun Lakes Section 32 calls
for storm water runoff t;) be temporarily stored in a system of 9
lakes. These lakes are interconnected by a system of storm drains
to allow passage of water by gravity throug the lake network by
metered flow, except Lake 1 and 2 which discharge via pumps through
a force main.

Capacity of this lake network is based on results™of the

~ TR-20 program of routed storm flow as follows:

Table 4
Proposed Lakes

Water Water 100 yr. Water Surf, Depth  Max, - Est. Min.

Lake Surface Surface Peak Elev. @ Peak Storage Finished
. No. Area Elevation  Inflow Peak Flow Storage Volume Floor
(Acres) (cfs) - (ft) (acre-ft) Adjacent
1 1.70 1182.5 © 205 ~1187.62 5.12 25.36 1189.5
2 3.00 1187.5 186 1190.35 - 2.85 28.64 1192.7
3 1.00 1190.5 67 1193.29 2.79 6.47 1194.7
Det. 4 - - 55 1195. 06 1.56 -1.40 1195, 7
5 2.00 1191.0 51 1191.61 0.61 1.22 1195.7
6 1.70 . 1190.5 51 1192, 28 1.78 4.63 1194.6
7 2.50 1190.0 65 1192.17 2.17 7.11 1193.7
8 2.00 1187.5 60 1189, 22 1.72 "5.06 1192.9
9 2.00 1188.0 43 1189.56 1.56 4.08 1193.3
10 2.00 1187.0 58 - . 1188.74 1.74 4.95 1191.7
Det.11 - - 68 -1193.08 1.58 1.07 1193.7
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The above refernce table is tentative elevations and storage

volumes which could change at time of final site development.

_ Street and Channel Capacities

The Drainage Master Plan for Sun Lakes Section 32 calls for
storm water runoff to be conveyed to its outfalls in the system of
lakes,by thé roadway system, grass, or lined channels.

Capacity of these sto'rm water conveyance systems is based
on Manning's Formula for open channel flow which isA expressed

. as follows:

V= 1.486 R2/3 gl/2
n
Q= AV | A -
V = Mean Velocity of Water in feet per second
n = Manning's coefficient of roughness

"R = Hydraulic radius in feet (cross-sectional area wetted
perimeter)

_ S = Slope of roadway or channel in feet per foot
Q = Conveyance quantity in cubic feet pér second

. A = Cross-sectional area of flowing water in square feet
Manning's roughness coefficient varies with the type' of surface

over which the water is flowing. Values used for ''n" are as follows:

! . surface type
0.016 asphalt pavement
0.018 prneumatically placed concrete channel lining
0.031-0.05 grass lined channels
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Typical sections of roadways and channels are shown on
Plgtés I, II, III and IV. The anticipated capacity of fhese sections
are dependent mainly upon the slope of the roadway or channel.
Conveyance capacities have been estimated based on anticipated
profile.s. Final Site development and layout will dictate the slope

to which the roadway or channel will actually be constructed.

ROADWAYS (See Exhibit IV)

2 - Assumed slope = 0.005'/ft. and roadway Section A (40')
Qloo = 21 cfs
water depth 0.01' above T.C.- \'d Q
2.35 1fps 21 cfs
3 - Assumed slope = 0.003'/ft. and roadway Section A-1 (40')
Qg0 = 4l cfs o
water depth 0.10' below T.C. \ Q
2.72 fps 41 cfs
T - Assumed slope = 0.0014'/ft. and roadway Section A (40')
QlOO = 49 cfs
water depth 0.33' and above T.C.
: v Q
2.26 fps 49 cfs
10 - Assumed slope = 0.0024'/ft. and roadway Section B-1
Qoo = 64 cfs
water depth 0.26" below T. C. \4 Q
2.81 fps 65 cfs
11 - Assumed Roadway slope = 0.0028'/ft. and Section A (32')
QIOO = 21 cfs .
water depth 0.11"' above T. C. v Q
' 2.23 ips 22 cfs
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16 - Assumed Roadway slope = 0.0024'/ft.

QlOO = 95 cfs
water depth 0.12' below T.C.

17 - - Assumed Roadway slope = 0.0015'/f{t.

QIOO = 31 cfs
water depth 0.25' above T. C.

21 - Assumed Roadway slope = 0.0021'/{t.

. QIOO = 29 cfs

water depth 0.20*' above T.C.

24 & 27 - Assumed Roadway slope = 0.0057'/ft.
Qo0 = 42 cfs
water depth 0.16' below T. C.
31 - Assumed Roadway slope = 0.0025'/{t.
Q 00 = | 24 cis
water depth 0.14' above T. C.
33 - Assumed Roadway slope = 0.0017'/ft.
QlOO = 63 cfs
water depth 0.12' above T.C.
36 -

QIOO = 16 cfs
water depth 0.11' above T.C.

49

Assumed Roadway slope = 0.0015'/ft.

and Section B-1

vV 0
3.31 fps 98 cfs

and Section A (32?)

Vv Q
2.09 fps 30 cfs

and Section A (32')

v Q
2.28 fps = 29 cfs

and Section A-1 (40')

\ Q
3.29 fps 43 cfs

and Section A (32!)

\'A Q
2.24 fps 24 cfs

and Section A-1 (40')

\4 0
2.70 fps 64 cfs

and Section A (32')




39 - Assumed Roadway slope = 0.0018'/ft. and Section A (32') v
Ql 0o = 40 cfs
water depth 0.24' above T. C. A\ Q
2.26 fps 41 cfs
42 - Assumed Roadway slope = 0.0015'/ft. and Section A-1 (40')
QlOO = 57 cis
water depth 0.10' above T.C. \'A Q-
: 2.48 fps 57 cfs
46 - Assumed Roadway slope = 0.0018'/ft. and Section A-1 (40')
Ql 0o = 121 cfs _
water depth 0. 38' above T.C. v : 0
3.51 fps 120 cfs
49 - Assumed Roadway slope = 0.0026'/ft. and Section A (32')
Q].OO = 33 cfs .
water depth 0. 21' above T.C. v - Q
: 2.59 fps 34 cfs
50 - Assumed Roadway slope_é 0.0022'/ft. and Section A-1 (40')
QlOO = 46 cfs
water depth at T. C. ‘v 0
2.65 fps 50 cfs
' CHANNELS (See Exhibit IV)
4tob - Assumed Channel slope = 0.003'/ft. and Channel Section A
(n =0.018) '
Qoo = 62 cfs

water depth 1.24' above channel bottom
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7 - Assumed Channel slope = 0,003'/ft. and Channel Section A
(n=0.018)
Q1 = 49 cfs
water depth 1.09' above channel bottom
v Q. _
3.98 fps 49 cfs
16 - Assumed Channel slope = 0.003'/ft. and Channel Section B
(n = 0.018)
Q100 = 95 cfs
water depth 1. 17' above channel bottom
v Q
4.42 fps 96 cfs
17 - Assumed Channel slope = 0. 0036! /ft and Channel Section A
' (n = 0.018)
Q = 31 cfs
water depth 0.81' above channel bottom _
' A Q
3.69 ips 31 cfs

17 to 18 - Assumed Channel slope = 0. 0036'/ft. and Channel Section A

(n =0.033)
QIOO = 28 cfs
water depth 1.07' above channel bottom
' V Q

2.35fps . 28 cfs

19 to 20 - Assumed Channel slope = 0.003'/ft. and Channel Section A

(n = 0.033)
QlOO = 12 cfs
water depth 0. 70' above channel bottom
\ Q
1.69 fps 12 efs

21 to 22 - Assumed Channel slope = 0.003'/{t. and Channel Section A

(n = 0.018)
= 29 cfs _
1Q0ater depth 0.82' above channel bottom
Vv Q
3.39 fps 29 cis
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24 to 25 - Assumed Channel slope = 0. 003'/ft and Channel Section A

(n = 0.018)
= 42 cfs
water depth 1.00' above channel bottom
) \A Q
3.79 fps 42 cfs

27 to 28 - Assumed Channel slope = 0.003'/ft. and Channel Section A -

(n =0.033)
Q1 = 42 cfs
water depth 1.39' above channel bottom
Vv Q

2.48 ips 42 cfs

31 to 32 - Assumed Channel slope = 0.003'/ft.. and Channel Section A~

(n=10.018)
QIOO = 24 cfs
water depth 0. 74' above channel bottom
v . Q
3.20 fps 24 cfs

33 to 34 - Assumed Channel slope = 0. 003'/ft and Channel Section A

(n = 0. 033)
Qloo = 63 cfs
water depth 1. 72' above channel bottom »
v : 0

2.78 fps 63 cfs

36 to 37 - Assumed Channel slope = 0.003'/ft. and Channel Section A

(n=0.033)
QlOO = 16 cfs
water depth 0.82' above channel bottom
v Q
1.85 fps 16 cfs

39 to 40 - Assumed Channel slope = 0. 003'/ft and Channel Section A

(n = 0.033)
Q 0 = 40 cfs
water depth 1.36' above channel bottom
vV Q
2.45 fps 40 cfs
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43 - Assumed Channel slope = 0. 0025'/ft and Channel Sectlon A
(n = 0.033)
QlOO = 8 cfs
water depth 0.60' above channel bottom
v Q
1. 40 fps - 8 cfs

43 to 44 - Assumed Channel slope = 0.006'/ft. and Channel Section B

(n =0.033)
Q = 64 cfs
water depth 1.08! above channel bottom
v Q
3.26 fps 64 cfs

44 to 45 - Assumed Channel slope = 0.006'/ft. and Channel Sectlon B

(n=0,033)
Qoo = 64 cfs
water depth 1,08' above channel bottom
vV . Q
3.26 fps 64 cfs

46 to 47 - Assumed Channel slope = 0 003'/ft. and Channel Section B

(n=0.018)
QIOO = 121 cfs
water depth 1.33' above channel bottom
N4 ” Q '
4.76 fps - 120 cfs

50 to 51 - Assumed Channel slope = 0.0025'/{t. and Chanrel Section A

(n = 0.018)
0 = 46 cfs
water depth 1.11' above channel bottom
v Q2
3.67 fps 46 cfs
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In grading Section 32 housing finished floors will be
constructed above the depths indicated above for flood protection against

100 year frequency storm.
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Henningson, Durham & Richardson, Inc. of Arizona

00 W. Clarendon, Suite 1222
hnenix, AL BHO13
([B02] 264-073N

October 26, 1978
Sam A, Philips, P.E.

J. Robert Kahl, ALA.
Melvin G. Chase

Mr. Edward J. Robson, President
Sun Lakes Properties, Inc.

25601 Sun Lakes Blvd.

Sun Lakes, Arizona 85224

Re: Master Planning
Sun Lakes Section 29 & 30

Dear Mr. Robson:

We plan on handling storm drainage in Section 29 and 30

the same way as it's handled in Section 32 Drainage R eport.
Storm runoff will be handled by a system of planned roadways,
channels, lakes, golf course detention basins, storm drain
pumps and force mains. The roadways and channels convey
the runoff on the surface to a system of lakes for detention.
Once the flow reaches the lake system, it will be tempozxarily
stored then routed through the lake network by storm drains, '
pumps and force mains, Pumps and force mains will be con-
structed in low lakes for positive discharge. The pumps will
operate depending on storm lake level with ultimate point of
discharge to, probably, Riggs and Price Road intersection.

I trust this is sufficient data to give you generalized informa-
tion regarding storm drainage on these two sections.

If you have any additional questions, please contact this office.

l-\pcf-.n;eclr,ur*e Sincer elY,

Lngineearing )

Manning . ‘
Systerns HENNINGSON, DURHAM & RICHARDSON, INC. OF ARIZONA

IF'(-:USciences | O
Alexendrio. Ve ﬁ%% S ézéff///{%/

harlotte

hicago
Deallas
Denver

el .
lj?nerwlaapolis JMB/ Jd

Bjew Orleans
Norfolk, Va.

Dimaha
ensacola
hoenix

Santa Berbara
Seattle
ashington, D.C.

Jason M. Burgess, P.E,
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MASTER PLAN
WATER & SEWER UTILITIES

SUN LAXES SECTION 32

- AUGUST, 1978

Henningson, Durham & Richardson
100 West Clarendon .
Phoenix, Arizona 85013

ENGINEERING ¢ ARCHITECTURE o PLANNING ¢ SYSTEMS ¢ ECONOMICS
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SUN LAKES - SECTION 32
WATER AND SEWER MASTER PLAN

SECTION I - GENERAL

A, Location

The proposed subdivisions are located seven miles south of
Cha.ndler, ‘Arizona, the south line of Section being also the boundary

line for Maricopa County. Section 32 is bordered on the south by the

" Gila Indian Reservation. The north line borders Riggs Road, the

east line, Alma School Road and the west line, Dobson Road. The
legal description of Section 32 is Section 32, T 2 S, R 5 E, Maricopa

County, Arizona,

B. Engineering ‘ . .

A boundary and topographical survey of the site locating all

" monuments and showing ground elevation at one-foot intervals has been

completed. The master plan has been reviewed and all acreage and lot

"estimates are within reasonable tolerances.,

The survey shows all existing easements a‘nd'rights-of-way for

roadways, drainage, utilities and large trees.

-C. Site Drainage

Present drainage is to the southwest, showing an average slope of
0. 2 foot drop per horizontal 100 feet. From the southeast corner to the

southwest corner, there is approximately 10 feet difference in elevation
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in both sections. The average level slope of 0.2% is uniform throughout
the site with no changes; therefore, no major problerﬁ to grade and drain

streets, parking and lot areas is anticipated. Dralnage can be accomplished

within the roadway network with a minimum of storm drainage construction.

D, Sewers

Sewage treatment facilities will be located on the property to serve
the sanitar); sewage collection system by gravity flow. These facilities
will be built to the standards and specification of the Maricopa and State
Health Departments. -

Treatment facilities will be planned and geared for stage de‘velopment,
commencing with connections to the existing system by lift stations
and short force mains, All plant effiuent is planned to .be returx.led to

storage areas inside the development boundary. Standby or emergency

_ power equipment will be available at the treatment plant in the event of

.power or eqhipment failure.

The principals of this development have had exténsive experience
in developing water supply and sewage treatment facilities, and are prepared

to provide adequate facilities as they are needed.

E. Domestic Water -

Domestic water supply to the development will be from a well source
located within the boundary. The water distribution system will be capable
of providing minimum flows required for fire protection. The system will

utilize ground storage for supply to booster pumps. The booster pumps
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will bé sustained by a pressure tank to handle system pressures on
the smaller demands.

The water distribufion system will be interconnected to the previous
development in Section No. 1. For supplementary déta.‘ water system,
well log information and wellsite locations, please refer to the '""Report--
Ground Water Supply', a copy of which is appended to this report and
which was prepared for the Arizona Water Commission.

(Note: This Report--Ground Water Supply has been approved by the

Commission.)

F. Electrical Power

Electrical power to the subdivision will be provided by Salt River

Project Power Company.

. G. Garbage Disposal

Sanitary DisposalService has agreed to handle garbage disposal in

Section 32.

H. Water Availability for Golf Courses and Lakes

For water supply information, reference should be made to the
"Report--Ground Water Supply'", in the Appendix.

It is planned to use existing irrigation wells owned by the developer

- to supply the golf courses and lake areas as outlined in the above mentioned

report.

The lakes will serve primarily as storage facilities for irrigation
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water requirements of the subdivision. In addition, the.lakes will collect
drainage from storm run-off and will serve as reservoirs for storage of
waste water treatment plant effluent, Use of the lakes for run-off and

treated waste water storage will permit salvage of these waters for use

in the golf course-irrigation program.
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SECTION II - SEWERS AND SEWAGE TREATMENT

A, Sewer and Sewage Treatment Design

This report covers the deéign of a trunk sanitary sewer system to
serve Section 32-Sun Lakesg Subdivision. The truck sewer system will
utilize gravity sewers 'to two central locations, and will lift into the
trunk sewer aystem now serving Section 31, The trunk sewers in Section -
31 are adequately sized to conduct the accumulated wastes. The times
of con_cehtration wil.l not coincide for both sections,

The master plan of the system is shown on the attached map. "As
indicated, the trunk lines will be from 8" ‘to 12" in diameterv, with 8" being
the- minimum size in tHe system. In the system there are appréxirr.xately
2000 lots planned. Based on a criteria of 300 gallons per lot flow, the

total daily average flow will be 600, 000 gallons per day. Maximum flow

rate will not exceed a factor of 2 times average. This data has been used

in the design of the system,

The master map indicates the locations and sizes of all the major
lines.. None of the sewers will be required to carry more than 1/3 of
the total maximum daily flow. According to Manning's Formula, using
an ''n" factor of 0.013 and assuming 8'" pipe laid on a uniform slope of
0. 33%, full flow capacity is 450, 000 gallons per day. The system is
therefore capable of accomodating maximum design flow, and will maintain

velocities of 2 feet per second at design flow.
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It is planned to transfer collected wastes at two locations by
means of lift stations. The lift stations will be dcsigned. to pump the
expécted flows with the largest single pump out of service. Standby
powe“r will be provided. The final lift station will be enlz}rged as flows require.

The collected wastes will be delivered to the existing wastewater
treatment plant site for treatment to secondary limits. The treated
wastes will be utilized on site fc;\r irrigation of>golf courses or agricultural
crops. No effluent will be discharged to water courses. Chlorination and
flash mixing of the treated effiuent will be provided as necessary to meet
existing effluent use pélicies.

Plans and specificatiéns for the reconstruction of the existing
treatme.nt plant are being filed with Maricopa. County Health Department.
The re-constructed facilities are planned for stage type construction to
keep pace with the anticipated flows. Sufficient area is available at the
existing plant' site to accommodate the planned expansion.

A copy of the design analysis for the phaseci construction is shown

on the following pages.
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'B. Design Analysis

SUN LAI'(ES WASTEWATER TREATMENT PLANT EXPANSION

Culculu;tcd Flow= 2067 Uaits in Soc, 31 + 2000 Units in Scc. 32 x 300gpd = 1,22 MGD
Assume 3 Lagoons in Series --Ultimatc flow pattern

Assume 90% BOD Recmoval

Required Dctention Time = Calculate from Thimsen Formula .

Ve
KeT=N[JL 1]
P o

Where Ke = 0.28 @ 20° C
T = Timec in days _
N = No., Ceclls in Series -
P = % BOD remaining as decimal

then--KeT =3 341" -1]
: | P
. 3 - "
KeT = 3 [ 710 - 1]

Ke T = 3.45

T = 3.45
.28

12,32 Days dctention

12,32 x1.22 MG = 15.03 MG capacity req. minimum
Existing Lagoon = 2.4 A. x 43, 560'x 5x 7.48 = 3.91 MG

_15.03 Mg - 3.91 = 11,12 MG required
Remaining 2 Lagoons = 2. 4A.. x 43,560 x 10 x 7.48 = 7,82 MG each
(7.82 x 2) + 3.91 = 19.55 mg Total provided

Then 3 Lagoons 1-5' + 2-10" deep x 2,4A are adequate for retcntion at design
level,
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Okygen Requirements

1. 22 ultimate low x 200 mg/l x 8. 34 = 2035 1b BODs5

Ultimate O2 demand = 2# Ozllb BOD5

then 1882 x 2 = 4070 Ibs O,

O, transfer @ 25° C = 1.64# Oz/h;/HP (From Tables)

then 3764 = 106 HP Req. - use 11-0 HP Total |
1.6 x 24

Use 4 in First Lagoon @ 10 HP = 40HP

Use 4 in Second Lagoon @ 10 HP = 40 HP

Use 3 in Third Lagoon @ 10 HP = 30 HP

TOTAL 110 HP
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Phase Construction

Existing Plant = 35, 000 gpd Smith & Loveless EA
+ 2.4 A oxidation lagoon

35,000 gpd @ 90% BOD removal

35,000 x 200mg/1x .10 x 8.34 = 5.8 # BODg remaining
1 x 100

2. 4A lagoon - unaerated = 2.4 x 43,560 x 5 x 7.48 = 195,500 gpd capacity
20

35, 000 gpd (S & L EA Unit) + 195, 500 Unaerated lagoon = 230, 500 Total capacity _ :

per criteria Engineering Bulletin No. 11

* 230,500 gpd Total Capacity = 768 Dwelling Units

300 gallons/ unit

Assume Phase Construction Utilizing All E:xisting Facilities

Phase 1. - Consists of Addition of Mechanical Aerators to Existing
Lagoon, and Addition of Chlorine Contact Basin -

Aerator Requirement- Single Cell Application

Capability per formula from Oxy flow Aerators for single cell applications.
(S & L Capacity same as above) Residual BOD5 = 5. 8 lbs. . . -

For aerated Lagoon - Total-Lagoon Volume = 3.91 mg.

T= So - Se ' Where T = time in days
(1.04) (Se) (K) So = Infl. BOD
Se = Effl BOD .
K= 0.7 (day -1) @ 20°C

T= 185-18.5 = 12,36 days required Det. Volume
(1.04) (18.5) (0.7)

3.91 mg available = .32 mg/day capacity

12, 36
0. 32 mg + 0.035 mg (S&L) = 0. 355 mgd Total Detention Cap. -
BODg Capability of Aerated Lagoon =

.355 mgd x 8.34 x 200 = 592 1b BODg + 5.8 1b BOD residual from S & L
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Aeration Requirement

Ultimate O, req. = 2.0.1b Oz/lb BOD 5

Then - 597 1bs BODg x 2 = 1106 1bs 0%/ day req.

O2 transfer @ 25° C ='1.6 1bs Op/hr/HP

then-- 1194 = 31.1 HP required - For Phase I per final requirement-
1,6 x 24 Use 40 HP - 4 @ 10 HP each.
Total Phase I Capability = 355, 000 gpd = 1183 dewlling Units
300 gal/D. U.

Phase 2 - Add 2.4 A- Aerated Lagoon - 10' Deep (Construction to be completed
when flow is 355, 000 gpd)

Total Capability per calculations above
Existing S & L Unit = 35, 000 gpd

.035x20 x8.34=05,81bs BOD5 residual from S & L -~

'Retention Required per Thimsen Formula= For multicell application

dr
KeT:Z[—Y’__I" - 1]
0.1

KeT=2J10 -1
Ke=2x2.16 =15,43 days total detention

0.28

3.9 mg + .035 + 7.82 mg = 760,000 gpd total capability
15.43 '

Aeration Requirements

760,000 gal/day x 200 x 8,34 = 1268 BOD_ Total + 5.8 Residual from S. & L.

1 x 10° >

5.8 +1268 1bs BODg x 2.0 1bs Op/1b BOD =2546 1bs O day req.

02 transfer @ 25° C =1.61b OZ/HP/hr
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2546 . =66 HP Total - use 70 HP

1.6 x 24

70 HP - 40HP in Phase I - Provide 30 HP use 3 @ 10 HP (1 additional to be added

in Phase 3)
Total Capability-- 760,000 gal/day + 35, 000 gal/day = 795, 000 gpd

795, 000 = 2,650 Dewlling Units Capability
300 gal/D.uU.

Phase 3 - Add 2.4 A aerated Lagoon @ 10' deep ( Construction is to be
completed when flow is 795, 000 gpd) '

Total Residual from S & L unit = 5,8 1b. BOD5

Retention Time Required per Thimsen Formula

KeT=37/f -1]
0.1

Ke T = 3[3710 -1]

Ke=3x1.15 =12.32 days Total Detention Req.
‘ 0.28

3.91] mg + 035 mg + 7.82 mg + 7. 82 mg = 1. 59 mgd Total Daily Capability
12,32 '

Aeration Requirement

1, 220,000 gpd x 200 x 8.34  =2035 lbs BODg + 5. 1bs BODs from S & L
: 1 x 100 ‘

2035 4+ 5.8 x 2.0 lbs OZ/Ib BOD5 = 4075 1lbs O, /day req.
O2 transfer @ 25° C = 1.6 1b O,/HP/Hr.

3774 = 106 HP use 110 Hp
1.6 x 24 _
Previously Provided Phase I = 40 HP

Phase 2= 30 HP
Required this Phase = 40 HP

Total _ 110 HP . '

Configuration of Aerators as below

o O O O O

O o ool o o
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SECTION III - WATER SUPPLY AND DISTRIBUTION

A, Water System Design

This report covers the design for a trunk water system to serve
proposed Sun Lakes Subdivisions. The subdivisions are located approximately
seven miles south of Chandler, Ariz§na in Section 32, T2S, }RSE, Maricopa |
County, Arizona. |

The water system will sexrve the entire above mentioned Section
32, System supply will be from an existing well that is presently being
used for irrigation purposes. This well is located on the south side of
Section 32 at the mid-section line., (See attached plan), Loy data
on this well is as follows:‘

Pump Rate 1700 GPM

Lift 260 ft.
Static 230 ft. .
Pump Setling . 290 ft.
Depth 502 f1t.
Casing (Dia.) 20 in,
Perforations 200 ft. to 490 ft.

The chemical examin:ation Report, from the wells tested, indicates »
water quality in Section 32 to be similar to the existing well in Section 31.
(See Reports in Appendix). Wells to be uéed in future_which do not meet
reqﬁired quality standards will have high solids strata sealed off and/or
treatment as necessary to meet the standard.

It is intended to connéctthis system with the exisl?ing system at

at least three points, however, the planned system would be self-.supporting

in all respects.
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B. Design Criteria

The criteria develoged and Design Data for the water syst:.em is
as follows:

Total Residential Lots (Estimated) . 2,000

Total People per unit 3.0

Total daily consumption per

person . 100 gal.

Maximum to average flow ratio B 5.

Peak to maximum flow ratio .. 2.0

Total Average Daily flow 600, 000 gal.
Total Maximum Daily flow ‘ | 900, 000 gal.

Total Peak Daily flow 1, 800, 000 gal.

- The Hardy Cross method for balancing flows in the pipes was
programmed through a computer, with the resultant balanced ﬂows'being
utili‘zed to determine the pipe sizes shown on the attached plan. It can
be noted from the pipe sizes that the main piping system is designed
for the pe:;tk flow demand together with the requirements for fire flow.

The plan shown was developed using the frictional ‘pipe coefficient C of 120.

All interior pipes within the framework for the main pipe system

shall be a minimum size of 6 inches diameter,.
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C. Storage Facilities

It is further planned to incorporate storage facilities to provide
capacity for delivery of the fire flow and maximum flow demands. Booster
Pumps delivering from storage will be designed to meet system pressures
and flow demands,

Stqrage facilities and booster pumping capacities for the system
are as follows: |

Total Maximum d;ﬂy demand = 900, 000 gal.

Apply-éO% of maximum demand for storage= 540, 000 gal.

Total fire flow demand -
»  Apply 1,000 gpm for 4 hours

(Residential and mercantile) = 240, 000 gal.
Total Storage Required = 780, 000 gal.
Total Booster Pump Capacity to be provided = 2,.000 gpm
D. Irrigation

Other existing wells:in the area will be utilized for irrigation of greén
bells, golf courscs and crops. These wells will also become available as
required for supply of potable water. The _proposed.wells and storage
will be ‘adequate for the presently planned development.

Data on all of the available wells are included as a part of the report
previously submitted to the Arizona Water Commission and included in

the Appendix of this report.
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SECTION A

Report-Ground Water Supply
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Suite 1222
100 Weot Clarendon
Puocnix, Arizona §5013

Juiy i1, 1973,

Arizona Water Commission
222 North Central Avenue
Phoenix, Arizona 85004

" Re: Water Supply
’ Pima Utilities
Sun Lakes, Arizona.

Attention: Mr. Philip C. Briggs,
Chief Hydrologist

Decar Sirs:

In compliance with your letter of June 25, 1973 regarding the above
water supply, we are submitting herewith a report covering cach of
the eclements listed,

We believe this report demonstrates the adequacy of supply for the entire
franchised area and we therefore respectiully request your review and
approval.

" Yours very truly,

HENNINGSON, }DURHAM & RICHARDSON, ING. OF ARIZONA,

P v _
/c/,/j—/—/c"":/'\
E

Karl A, Hirlinger, P,

KAH/rn
Enc.
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KEPORT

GROUND VJATER SUPPLY

..

SECTIONS 31, 32, 29 and 30-T25, R5E, IMARICGDRS COUNTY, AL IZONS

SUN L/ i{i2S Ui VELGCRMEINT

PIMA UTILITIES CONMPANY

July 1973

HENNINGSON, DURHAM & RICHARDSON, INC. OF ARIZONA
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REDORT
GROUMD WATER SUPPLY
SECTIONS 31, 32, 29 and 30-T25, IX5in, MARICO™\ COUNTY, ARIZONA
SUN LAT™™S T‘;EVJ,LOPJ\LI"N i
PIMA o0 0 TIZS COMPILNY

This report presents the reouits of the study and evaluation of ground
water supplies available to service the total francished arca of Pima Utilities
Company.

fima Utilitics Company wase licensed by the Arizona Corporaiion Com-
miogsion on April 5, 1972 to provide water servi;c.: for Sun Lakes Dcvciopmcnt.
The total franchised area Qf the Cormpany encompa3ssco Section 29, 30, 31

and 32, T2S, RSE Maricopa Gouniy, Arizona. Scc Plates 1 aid 2 cntitled

"Vicinity Map' and '"Sun Lakes Development Map Existing Wells- Service

Area',

Elcinents of Demand.

Section 31 currently being devclop.cd wag included in t’ncA July 1972 Master
Vater Plan Report, prepared for Sun Lakcc; Subdivision by lenningason, Durham
and Richardson, inc, of Arizona. In that chort domestlic water requirements
were analyzed. Sece Plate 3 entitled " Water Distribution System'.

Water consumption for the total development of Section 31, as lio;‘.ed by
type of water use is as follows:

Domestic Use

Total Lotu in Section 31 : 1780 ' e
1780 x 3 = 5340 Total Projected Population
5340 x 100 =

534,000 GPD Daily Consumption
195 MG Annuizl Consumption

1l

0.534 x 365

* MINNEAPQLIS » NORFOLK. VA, » HILENA « TEXAHKANA'




Page 2 °

Report- Ground Water Supply .
Sun t.akea Development Co. !

L.awn Irrigation -
Average probable Lawn size 4000 S.%.

1780 x 4000 = 7,020,000 S.¥. Lawn Arca

7.02 MSF x 4,0 F { Annual Water Application)= 23. 08 MCF
28.08 x 7.48 = 210 MG ( Annual Consumption)

Golf Coursc Irrigation

Total Area 81.8 acres

81.8 x 7.3F ( Annual Water Application)= 597 Acre- {t. / yr.
597 x 326,000 = 195 MG ( Annual Consumption)

Green Belt Irrination
~Total Arca : 18.4 acres

18.4 x 4.0 T ( Annual Water Application)= 73.56 acre ft. /[ yr.
73.6 x 326,000= 24 MG ( Annual Consumption)

e A — ————— ——— +® e v ki o St

Lake Level Maintenance

N N N N EE . : .

Green Belt Lake Areca
Goli Courge
Total Lake Area

6.7 acres
6.7 acres
= 13.4 acrecs

t}

TotalEvaporation and percolation losa= 84.0" [/ yr.

Total Annual Average Rainfall
Total Makeup required

6.5" [/ yr.
77.5 " [ yr.

17.5 % 0,326 x 13,4 = 28 MG Annual Consumption

12

Summary of Annual Waler Demand- Scction 31- Sun Lakes

Domestic Demand

© . Irrication Dermand

Domestic Use

Lawn Irrigation

Golf Course Irrigation

Green Belt Irrigation

Lzgke Maintcnance
Subtotals

TOTAL PROJECTED DEMAND

85

195 MG
210 MG
195 MG
24 MG
28 MG
405 MG 247 MG .
= 652 MG/Yea

= 1240 GPM
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Yape 3

~weport- Ground Water Supply

Sun Lakea Development Company

Sun L,akes Development Compan ianu to deveions “hie three remaine-
pany p : '

ing aections of the iranchised area in similar favhion to iheir Scction 31

~development. Based on this plan assumption, the anticipated water demand

for the total four aections when the'y are fully developed ia 652 MG x 4 = 2608 MG
Total Annual Conasumption.

Elements of Supply

There are five wells available for éupply within tue bhounrdaries of tho.'repori:
arca, They are located as indicated on Plate 2 and-a:'n iurther identified asg
numbers 29, 31, 32, 33 and 34, The wcllt; were oviginaliy drilled for
R. W, Hanna of Chandicr, Arizéna to scrve for irrvigation purpdaeé. Records
of all available well dat;; accompany this report., The laceat pumping records
for each weil are aleo listed with this data. All of the weolis have sieel pipe
casings that are perforated in the aquifer portions.

Well Number 31 was relined with a 16" plastic pipe aid groué sealed to a
depth of 300 feet. A new vcx.'ticall turbine pump was instiiled in 1973 with a
capacity of 940 GPM to supply the total prcsént Sun Lzikcos Development in
Scction 31, The final test data for thic well is included wit%m til‘c;.pumping recorda

accompanying this report.

R AT
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Page 4
Report- Ground Water Supply
Sun Liakea Develnopment Company \

Elements of Adequacy

With reference to Arizona Wiier Commission Builetin 1- ‘Enti.'cled
"Annual Report on Ground Water in Arizbna— Spring 1970 to Spring 197%"
and Figure 13 of that Report; it is evident that the Sun Lake;s Devek;pmcnt
Area is within a region of hiéh potentiél well production, |
The pumping records of Well 31 indicate that from the year 1955 to prcs‘ent,

the water level in the well has remained fairly consatant at a depih of apﬁrdxi-

- mately 150 feet.

Generally, the five available wells were producing at an.averagc rate of
1680 GPM, according to the most recent records. In addition to Well 31, which |
is presently delivering at 940 GPM, Wells 29 and 34 are planr;ed éo be converted
to domestic use to serve Sections 29 and 34. Each Weil is expected to produce
at a rate similar to \;Iell 31. It is planned to ;ctain Weils 32.and 33 to supply
irrigation.‘requirements ovf the four sections and to drill a new Well in Scctioﬁ

30 to supply domeatic water for that section.

The thickness of the aquifer beneath the report arca can be determined from

data appearing on Pages 9 and 10 and On Piate 2 of the U.S. Geological Survey

Paper 1860- Electrical Analog Analysis of Ground Water Déplction in Central

Arizona. The aquifer thickness is 1100 feet, with a storage coefficicnt of

19 percent.
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calculatea to he 535,040 AS ft., or 174.4 Billon Galions.

Page &
Report- Ground Water Supply

Sun lLakes Development Company

Using thia data, the amount of storage avaiiable, underlying the four asections

Ag mentioned carlier, static water level records from Viell 31 did

not indicate any appreciable change in water level for the past 17 years. llowever,

from figure 13 of the previously mentioned Arizona Water Commigaion Bulletin
1, the greatest decline in the water table for a 5 year period, from all index

wells in the project vicinity was noted to be 36 feet. Thusly, based on this

- rate, the yearly declining rate may be computed to be 7 feet .

An insight to the general quality of water available to the project may be
made from the Arizona Siate Health Laborato.ry Chemical Examination Report
for Well .31, a copy of which accompanies this ref)ort. This examination was
performed after improvement work was complete on the well, .and it indicates
approval for a public water system.

As previously discussed, the total yearly demand in the project arca is-
2. 6 billion gallons and the total storage available irom the aquifer under-
lying the project arca is 174. 4 biilion gallons. Based on this data, the ground

water reservoir could supply the projcct area for nearly 68.years, even if no

. ety

replenishment to the table were contemplated .
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Papge O

Repart- Ground Water Supply
Sun Lakea Development Company
If it were assumed that the ground water table receded at the consatant
rate of 7 feet per year, the ground water reservoir would decrease in cap:icit.y
by 5.8 bhillion gallona per year, more than twi‘c‘:e the annual withdrawai pre-
dicted for the project, Therefore based on the above assumption, a declining
rate of 3 feet per year may be anticipated to meet the project yearly _dcmanri.

The supply weils at their present depths would accommodate this decline rate
for well over 100 years.
It would appear, howevér, from examination of the existin;:; records

that with the exception of one 5 year period, rgc'narge of the aquifer is occur-
ring at or near the past rate of pumping. Since domcstié use will. require aubh-
stantially less pumpage than agrivculture, it is rcasbnablc to assume that the
supply exceeds the demand for any foresceable ﬁxtﬁre period.v
Copclusions

" Bascd on the above findingse, it is concluded that an adequate water ﬁupply
ciists to serve Sections 29, 30, 31 and 32, T2S, RS5E, Maricopa County, Lrizona

for the developments proposed,
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ter to the Sun Lzkes developnient.

o

tions 29, O, s
¢s municipzl wa

The Commission rinds thiat the water supply aveileble to the
uiility 13 auequate to meet the needs projected {for tne developnent
and therefore designates the current certilicated crea of the Pima
utlliities Company as a service area which the cdeveloper is not
required to sudmit water supply plang ©o the Commicsion. Thce
service arca 1s considered to be the arca served by the utility's
systain,  Converscly, any subddivision built within the development
OUt not served by the utlility's systen 15 considoered to be outside
o' the designated service arca.

~lthough the Commission may revoke this designation, it may
te considered relatively permanent as we reel thoe their supplies
aré adequate to meet the projecved needs for the foresecablic futurs.
Muture addlvions vo this certilficated area will roecuire cazlysis to
deterniine their water supply adequacy i

- \‘-O\'TE " /')

Please contact me i1{ you have any questlions. "

SLuC’>‘-elJ; ' - ‘.,:(\ -—"/
02/.;’./) (27/;,-, -~ ,3 ‘ .,""

. e

, s J:\.:\/—..“,, so AT .

’/O-" v ' o 2L \{’:"""24"

Y VWesley E. Stueiner ey T I
Zxeecutive Dircctor D8 —- ;.4

DS

v
93 y F\LE/




94

SECTION C

Rural Fire Department
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SECTION D _
Garbage Service Certificate
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T

STATE LEPARTMINT OF HEALTH -

‘
Eavironmental Heailh Services

l~|(|!0

Choenig, Arizoena

nhBAGE SERVICE AGREMHTNT -

i be filbed out and signed, where appropriate, and submitted with application,

teqinl |.-/ Arizona State Department of Health Rules and negulations, and specifically itegulation 2-10-4.2, 4

|.:u| ul VOV LT AT

o, _Sanitary Disposal_Servic aprees to provide
'l. 2ani1tary Di15poc 9 i

Sun Lakes Section 32 & 29 ‘ ' : R

HiAMLE OF SUBIRNISION

a'lu'( collection service to

l.u coreliunee with applicable rules and regulations ;:ovcmiu" refuse collection and disposal.,

‘l‘ Aupust, 2, 1973 Sizned Less ///4/4/
| | o Title /1([

iddress _REte 6 Box 1358

City Apache Junction_, Arizona

s Spe s

WMAGE DISPPOSAL AGREENENT -

Inqum-al by Jyizena State DCpadment of Hcallh Rules and Regulations, and specifically Regulation 2-10-4.2,

(R

~

~Apache Junction Landfill

HAML OF DILPOLAL SIT L

l.n:..mx by S““““YY Disposal Service '

NATIL OF OPLKATIOHNAL AUTHONITY

Iuoul..uu with applicable cules and |c"ulntlons governing refuse dicposal 2ad will zccept refuse from persens living in

Sun Lakes Section 32 & 29

I NAKL GIT UGV St > .
: . ’ / . . e,
e Ay oyt 9_. 1973 Signed . 7Ll /L/K ,«Lﬁ/é/
y /
a2
Title President
7

City Apache Junction, Arizona

I Address N 6 Box }358
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Alexandria, Va.
Atlanta
Charlotte
Chicaego

Dallas

Denver

Helena
Minneapolis
New Orieans
Norfolk, Va.
Omahsa
Pensacola
Phoenix

Santa Bearbera
Seattle

Washington, D.C.

Henningson, Durham & Richardson. Inc. of ~riio o

October 27, 1978

Mr. Edward J. Robson, President
Sun Lakes Properties, Inc.

25601 Sun Lakes Blvd.

Sun Lakes, Arizona 85224

Dear Mr. Robson:

The wastewaters in Sections 29 and 30 will be handled
similarly to the plans for Sections 31 and 32.

The sewers will be designed in accordance with pertinent
Arizona State Department of Health Services engineering
bulletins regarding sizes and flow velocities. The collected
flows will be delivered to a centrally located lift station

and the flow will be pumped by force main to the existing
wastewater treatment location.

As flows are generated, the existing wastewater treatment
plant will be re-constructed to treat the anticipated flows.
Flow measuring equipment is being installed, and capacities
will be provided to match the measured requirements. All
treatment will be aerobic in nature. The treated effluent
will be utilized for irrigation of green belt and golf course
areas. Sufficient storage lakes will be designed to provide
adequate detention and dilution. No wastewater will be
discharged to natural water courses at any time,

We trust this information will provide you with sufficient
information regarding wastewater handling in Sections 29 and 30.

Very truly yours,

HENNINGSON, DURHAM & RICHARDSON, INC, OF ARIZONA
Aolong
Karl A. Hirlinger, P.E.

KAH/jd




F: SUMMARY OF CHANGES

The original quter Plan 1973 for Section 32 wa§ submitted
October 19, 1973, and was approved by thé Maricopa County
Board of Supervisors. No further zoning has been apprerd
and no lots have been sold in Sections 29, 30.and 31. The
zoning map which was approved in 1973 is included 1in this

report on page 100.

The principal changes from the 1973 approved plan to the

presently proposed Master Plan 1978 are as follows:

Reduction in the amount of commercially zoned property;
Increased percentage of residential homesites;

Change in detached housing from doublewide mobile homes

to single family onsite built homes;

Addition of multi-family housing plans to the Master Plan. -

- LW N —

These changes are summarized in the table below.

MASTER PLAN CHANGES SUMMARY DATA 1973 - 1978

Gross Area, Acres Dwelling Units
Land Use - 1973 1978 1973 1978
Detached (single
family)housing 510 370 2174 1480-1850
. Multiple housing 0 139 0 910-1405
Recreation (club v ‘
parks and lakes) 30 ' 32
Golf Course 83 81
Commercial 25 12.5
~TOTAL ‘ 648 634.5 2174 2390-3255
-98-
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