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SUPPLEMENT TO

This Supplement to the Memorandum of Understanding is entered into
this l21b day of February. 1980.

The Ittached Plan of Studt serves to supplement the Memorandu~ of
Understanding-aiteorOecem er 15. 1978, entered between the Corps of
Engineers and the Bureau of Reclamation, which became known as the
Water and power Resources Service on November 6. 1979, IS required by
Art i c1e 11F•

D.ted:~
rector

nd Power Resources Service

MEMORANDU~ Of UNDERSTANDING
BETWEEN

CORPS Of ENGINEERS
DEPARTMENT Of THE AR~Y

AND

WATER AND POWER RESOURCES SERVICE
DEPARMENT Of THE INTERIOR

PERTAINING TO A STUDY Of ALTERNATIVES
FOR CONTROL Of FLOODS ALONG THE SALT AND GILA RIVERS
AND REGULATION Of CENTRAL ARIZONA PROJECT WATERS
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Central Arfzona Water Control Study:
AStudy of Alternatives for Salt-Gila Flood Control

and Regulation of Central Arizona Project Waters

In 1968. Congress enacted the lower Colorado River Basin Act (Public
Law 90-537) which authorfzed the Central Arfzona Project (CAP) as a
~eans of reducfng water shortages in central Arizona. CAP is a multi
purpose water resource development and management project which will
bring water from the Colorado River across Arizona into Maricopa. Pinal.
and Pima Counties. utilizing a system of aqueducts. generating stations.
pump stations, and reservoirs. Currently under construction by the Water
and Power Resources service (formerly the Bureau of Reclamation).
the Project is scheduled to begfn water deliveries fn 1985.

One of the authorized features of the CAP is a dam located approximately
20 miles east of Phoenfx at the confluence of the Salt and Verde Rivers.
known as Orme Dam. Orme Dam. or a suitable alternative. was authorized
to provide a reservoir for seasonal storage and regulation of CAP water
upon its arrival in central Arizona. The existence of a regulatory
storage capacity would increase CAP efffciency by permitting a relatively
constant flow of water through the aqueduct system despite fluctuations
in demand. Colorado River dfversions could be stored during low water
demand periods or aqueduct shutdowns; or transferred to the Salt-Gila
Aqueduct durfng high demand or emergency conditions.

In addition to provfdfng regulatory storage, Orme Dam or a suitable
alternatfve would offer a high degree of flood protection to the Phoenix
metropolitan area and provide for conservation of flows from the Salt
and Verde Rivers that are currently lost for beneficial use. The Salt
and Verde Rivers historically have generated serious floods fn Phoenix,
the largest metropolitan area in the Colorado River basin. Recent
floods in March and December 1978 and January 1979 were so serious that
federal disaster proclamatfons were issued for the area. It is estimated
that construction of Onne Dam would prevent flood damages averaging over
$4••illion annually.

In preparation for the construction of Orme Dam, the Water and Power
Resources Service issued, 1n May 1976, a draft environmental statement
for the dam and reservoir (Int. DES 76-17). Response to this document
revealed concern among some Arizona agencies and citizens regarding the
environmental f.pacts of the proposed dam. Of particular concern are:
inundation of the Fort McDowell Indian Communfty and riparian habitat,
and f.pacts upon the habftat of the endangered bald eagle and other
specfesi the safety aspects of the proposed dam. and possible restrictfon
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of extensive recreational use of the Salt River. These concerns and
others caused the Water and Power Resources Service to reassess the
merits of Orme Dam and to delay the preparation of a final environmental
statement and initiation of the construction of this CAP feature. In
April 1977, President Carter, as a result of the Administration's water
projects review. recommended that Orme Dam be eliminated from the CAP.

The Central Arizona Water Control Study (CAWCS) centers on identifi
cation of a suitable alternative to Orme Dam and Reservoir that would
provide flood control and CAP regulatory storage capacity. This CAWCS
report presents the resul ts of a preliminary analysis of al ternatives
and includes a Phn of Study for the remainder of the CAWCS; it also
concl udes Stage I of a three-stage study process. In Stages n and II I.
a number, of al ternative pl ans will be formulated by cambi ning the
various flood control and regultory storage components identified during
Stage I. All proposed alternatives will be measured against a "No
Action Alternative" projecting future conditions that would exist if no
federal action 15 taken to provide either f1 ood control or CAP regul a
tory storage capacity. Alternatives also will be evaluated in terms of

':f their economic. social. and environmental impacts; their potential to
.provide opportunities for recreation, hydroelectric power generation,
water conservation. and ground-w~ter recharge; their enhancement of fish
and wildlife resources, archeological and historical resources; and
extent of open space.

: Specifically. to meet the CAP regulatory storage objective, it is proposed
that two sites near the confluence of the Salt and Verde Rivers, along
with a New Waddell Dam site on the AguaFrfa River, continue to be
studied at a feasibility level. In addition, initial studies should be
perfonned for the Florence and Buttes sites on the Gila River and for
the use of Tat MomoUkot Dam on the santa Rosa Wash. To meet the primary
objectives for flood control, alternatives proposed include modification
of Roosevelt and Horseshoe Dams to improve their effectiveness by raising
the existing structures. by increasing the outlet size. and by preparing
and implementing new operating criteria; construction of dams at the New
Bartlett and Cl1ff sites on the Verde River; and providing local protection
through channels and levees and various non-structural measures.

,- In addition to Stage I Study Results, this report contains a Plan of
Study developed by the Water and Power Resources service with assistance
from the Corps of Engineers. The CAWCS will follow the applicable
guidelines contained in Principles and Standards for Planning Water and
Related Land Resources promulgated ~the Water Resources Council, a--
federal ~ut1ve branch agency. The PLAN OF STUDY provides for assembling
additfonal infonnation required for evaluation of the alternatives and
tnfo~1nD and involving the general public and interested agencies in
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TOTAL $120.000 $1.860.000 $3.820.000 $2.180.000 $740.000 $8,720.000

Funding for the Study will be prOVided through the Water and Power Resources
Service to support the efforts of both Agencies. The total estimated
cost of the 4-year Study is $8,720.000 with fiscal year costs by Agency
as follows:

Efforts providing support to the needs of both Agencies. such as environ
mental. economic/demographic and social assessments. and pUblic involvement
Ire included in the cost estimates for the WPRS.

The Study schedule developed by both Agencies indicates that the final
report describing the selected alternative plan will be completed in
May 1982.

3

this Study process. The majority of the field work and engineering will
be accomplished during Stage II which concludes with the presentation of
intermediate alternative plans for review by the Corps of Engineers.
other interested agencies. and the general public. Based on public
response and comprehensive assessment of the intermediate plans. Stage
III efforts will concern development of several detailed alternative
plans. determination of plans preferred by the Agencies and the public,
and publication of required planning documents and environmental impact
sta temen ts •

TOTALFY 82

460.000 4.690.000

280.000 4.030.000

FY 81

1.210.000

970.000

FY 80

2.380.000

1.440.000

FY 79

590.000

1.270.000

FY 78

50.000

70.000

Corps

WPRS

The Water and Power Resources service (WPRS) has primary responsibility
for the CAWeS. The Corps of Engineers. having considerable experience
in flood control matters. is responsible under the Flood Control Act of
1944 for prescribing regulations for operation of flood control projects
constructed by the WPRS. Therefore. the Corps will assist the WPRS by
formulating and evaluating plans for flood control. Each Agency's area
of responsibility for this Study is specified in a Memorandum of Under
standing and the PLAN OF STUDY. The Agencies will follow a common
schedule and will av.oid duplication of effort by pooling resources in
areas of mutual interest. such as environmental assessment and public
involvement.
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I. INTRODUCTION AND AUTHORITY

The Central Arizona Project (CAP) was authorized for construction by
Public Law 90-537, approved September 3D, 1968. The CAP is a multi
purpose water resource development and management project which will
provide supplemental water to central Arizona and western New Mexico.
Construction of the water-related features of CAP began in 1973. When
completed, the Project will benefit both Arizona and New Mexico in the
areas of water conservation. flood control, recreation, and fish and
wildlife resources.

In general, the area of principal benefit from the CAP ;s the basin of
the Gila River and its major tributaries from above Painted ROCK Dam to
the river's upper reaches in southwestern New Mexico. This area includes
the metropolitan areas of Phoenix and Tucson and the large agricultural
complex located in Maricopa, Pinal, and Pima Counties in central Arizona.
Direct delivery of Colorado River water will be made by the CAP into
these areas. Also, communities and agricultural areas located in and
adjacent to the Gila River watershed will receive additional water
through water exchange agreements between the Project and central area
water users in Arizona.

The major features of the Central Arizona Project as authorized are
shown in Figure 1. Table 1 gives the status of each major CAP feature.

The Central Arizona Water Control Study (CAWCS) centers on the flood
control and regulatory storage functions of the proposed Orme Dam and
Reservoir which would be located in Maricopa County, Arizona, approxi
mately 20 miles east of Phoenix, at the confluence of the Salt and Verde
Rivers. Orme Dam would be operated in coordination with the existing
Salt River Project storage system and with diversions from the Colorado
River delivered through the Granite Reef Aqueduct, another CAP feature.
Orme Dam would provide operational flexibility to the Granite Reef
Aqueduct by allowing the storage of Colorado River diversions during low
water demand periods or during aqueduct shutdowns. In addition to
providing regulatory storage, Orme Dam would offer a high degree of
flood protection to the Phoenix metropolitan area and provide for conser
vation of flows from the SIlt and Verde Rivers. Regulatory storage also
would facilitate diversions to the Salt-Gila Aqueduct when maintenance
is scheduled for the Granite Reef Aqueduct, during periods of high water
demands or under emergency conditions.

In May 1976, the Water and Power Resources Service (formerly the Bureau
of Reclamation) published a draft environmental statement for Orme Dam
and Reservoir. Public response to this environmental impact statement
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* Recommended for elimination from the Project by President Carter in
his'Statement on the Water Projects Review. Aprl1 1977.

J

The Project 1150 includes various electrical power transmission lines,
communications systems. distribution systems to Indian and non-Indian
lands. and drainage facilities.

Centra' Arizona Project Features

Authorized Features
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Advance Planning

Advance Planning

Existing

Advance Planning

Under Construction

Navajo Generating Station

Tucson
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Tab' e ,

Hooker
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POWER GENERATION
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identified major concerns among some agencies and many residents of
Arizona. In particular, concerns regarding the inundation of the Fort
McDowell Indian Reservation, inundation of riparian habitat, and inundation
of thehabi ta t of the endangered ba1d eag1e we re expressed. A150, the
safety aspects of the proposed dam, deleterious effects upon regional
water quality, destruction of historical and archeological resources.
and conversion of recreational use of the Salt River from tubing and
picnicking to lake-oriented recreation were questioned. Additionally.
the feeling was expressed that more information should be presented on
the alternatives to the proposedOnne Dam.

These concerns and others caused the Water and Power Resources Service
to reassess the merits of Onne Dam and to delay the preparation of a
final environmental statement and initiation of the construction of this
feature. In April 1977, President Carter, as a result of the Administra
tion's Water Projects Review, recommended that Onne Dam be eliminated.

By this time, the situation had become increasingly problematic as the
CAP was under construction and a decision on regulatory storage was
needed. In addition, the Salt and Gila Rivers frequently flood the
Phoenix area causing widespread damage and destruction. Onne Dam.
planned and authorized to resolve both problems, had been deemed inappro
priate by President Carter. The Water and Power Resources Service
renewed its search for an alternative solution and found that other
plans may be feasible, although additional study and analysis is required.

This PLAN OF STUDY presents a preliminary analysis of alternative elements
made since President Carter's decision in April 1977, and also presents
a plan for gathering additional information concerning these alternatives
upon which the Agencies (Water and Power Resources Service and Corps of
Engineers) will base their decision as to which alternative plan should
be implemented. The report is divided into two sections. The section
immediately following this introduction is titled STAGE I STUDY RESULTS
and briefly describes a preliminary analysis of alternatives for regulatory
storage and flood control. The final section of this report, PLAN OF
STUDY, presents the plan which will be followed to determine the most
suitable alternative for implementation.

Authority for the CAWCS is derived from the Lower Colorado River Basin
Project Act (Public Law 90-537), signed into law September 30, 196~.
This act authorizes construction of Onne Dam and Reservoir, or a suitable
alternative, by the Water and Power Resources Service (fonnerly the
Bureau of Reclamation). The study of ·suitable alternatives· is prectsely
the purpose of this Report. The Flood Control Act of 1944 (Publ1c Law
78-534) assigns to the Corps of Engineers responsibility to prescribe

!
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regulations for use of storage allocated for flood control at all reservoirs
constructed with federal funds. Based on this authority. the Corps of
Engineers will assist the Water and Power Resources Service by formulating
and evaluating alternative plans for flood control.

A Memorandum of Understanding between the Agencies that defines the
respective responsibilities was signed by the Regional Director of the
Lower Colorado Region and the Los Angeles Oistrict Engineer on
January 3. 1979.
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December

WITNESSETH THAT:

NO. 9-07-30-XOOS7

CORPS OF ENGI~EERS

DEPARTMENT OF THE ARMY

BUREAU OF RECLAMATION
DEPARTMENT OF THE IlITERIOR

THIS MEMORANDUM OF UNDERSTANDING, entered into this~ day of

MEMORANDUM OF UNDERSTANDING
BETWEEN

PERTAINING TO A STUDY OF AlTERNATIVES
FOR CONTROL OF FLOODS ALONG THE SALT AND GILA RIVERS

AND REGULATION OF CENTRAL ARIZONA PROJECT WATERS

WHEREAS, the central Arizona Project (CAP) vas authorized by Public

water and .unic1pal vater supplies to the vater-def1cient areas of

Arizona••• control of floods •••" and to consist•••" of the

Law 90-537 on September 30, 1968, "for the purpose of furnishing irrigation

is commonly known as the "Economy Act."

authority of the Act of June 20, 1932, as amendeo (47 Stat. 382) which

hereinafter termed the "Agencies." This is entered into under the

and represented by the Regional Director, Lower Colorado Region together

of the Department of the Interior, hereinafter referred to as the "Bureau,"

the District Engineer, Los Angeles District, and the Bureau of Reclamation

of the Amy, hereinafter referred to as the "Corps," and represented by
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following principal works: ••• (2) Orme Dam and Reservoir and power

pumping plant or suitable alternative •• ; ; and

WHEREAS, the President in his Statement on Water Projects dated

April IB, 1977, recommended that the CAP be modified by eliminating Orme

Dam which would have provided flood control along the Salt and Gila

Rivers and regulation of CAP waters; and

tJHEREAS, the Council on Environmental Quality Guidelines for Prep

aration of Environmental Impact Statements pursuant to the National

Environmental Policy Act (NEPA) require the responsible agency to study,

develop, and describe all reasonable alternatives, including those not

within the existing authority of the responsible agency; and

~REAS, the Interagency Task Force. on Orme Dam Alternatives was

unable to make a recommendation on a suitable alternative to Orme Dam,

but 'concluded in its final report, dated May 5, 1978, that further work

needs to be done and it now appears possible to aelect a realistic

~umber of alternatives for detailed anaiysis; and

8iEIEAS. t~e Ie.olutlon by the United Statea Senate Committee on
. J

Public Vorka, dated July 31, 1973, directed the Board of Engineers for

Rivera and Harbora to conduct the Phoenix Urban Study which addreases,

among other things, flood problems on the' Salt liver; and
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WHEREAS, the Agencies agree that a multipurpose plan to accomplish

the goals of flood control along the Salt and Gila Rivers in the metropolitan

Phoenix area and regulation of CAP waters to be imported from the Colorado

River is urgently needed.

NOW, THEREFORE, we the undersigned, recognizing the importance of

developing a multipurpose plan resulting from a Study of Alternatives

for the Control of Floods along the Salt and Gila Rivers and the Reg

ulation of Central Arizona Project Waters, hereinafter referred to as

"the Study," hereby agree as fo 110""5 :

I. Objectives:

A. Development of viable alternative plans for flood

control and regulation of CAP waters;

B. Identification of other needs including, but not

limited ·to, water-based recreation, fish and ",ildl1fe, hydropower,

ground-water recharge, and environmental protection and enhancement;

c. Obtaining of technical, environmental, economic, and

.ocial data required for the formulation and evaluation of alternative

plans;
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D. Fulfillment of the requirements of NEPA regarding

tbe preparation of an environmental impact atatement from Which tbe

appropriate administrative or legislative action can be taken;

E. Maintenance of a high degree of public and other

agency involvement to insure clear and accurate two-way exchange of

information on the plans, the decision-making process~ and other major

study areas of interest.

II. General Provisions:.,
A. The Agencies shall assign the highest priority to

the Study consistent with other responsibilities.

B. The applicable elements of the Principles and Standards

for Planning Water and Related Land Resources adopted by the Water

lesources Council shall be applied.

c. The applicable elements of President Carter's ~ter

Policy .essage of June 6, 1978, shall be used in the conduct of the

Study.

D. All information developed by the Study or other

applicable atudiea aball be ..ailable to each Asency.
f
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E. The Agencies recognize the need to enter into contracts

to procure outside services. The Bureau will contract for services

.involving a public involvement program, and for environmental, social.

and economic demographic studies. Other contract services viII be

procured by either Agency as required; however, procurement of contract

services by the Corps vill be coordinated vith the Bureau.

F. The Agencies viII prepare a Plan of Study, describing

the specific tasks to be accomplished, responsibilities for the tasks,

the sc~edule, a public involvement program, and other pertinent information.

Upon completion and agreement by both Agencies on the Plan of Study,

such Plan of Study will become a part of this Memorandum of Understanding.

III. Responsibilities:

The Bureau will have full responsibility for accomplishing the

Study. The Corps will provide input as agreed ~O in the Plan of Study.

The Corps input will meet Corps survey report standards for flood control

planning.

tv. Program Management:

the A&encies will each name an agency manager to assure continual

coordination and adherence to.a program schedule. The agency Danagers

aball: .
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A. Coordinate vith their respective agencies to assure

adherence to study acope, logic, and schedules, as defined in the Plan

of Study.

B. Maintain a study schedule showing tasks to be accomplished

by the Agencies, other agencies, and contractors; funding requirements,

and personnel needs and services to assure that study objectives are

being met.

C. Solicit, as needed, assistance and cooperation from

other agencies and the public.

D. Assure adequate public involvement.

E. Prepare periodic progress reports to the Agencies

and the public involvement groups.

v. Funds:

Funds for the Study viII be those authorized for appropriation

.y Public Lav 90-537 or other applicable law. Should Congress fail to

provide the funda required. the Memorandum .y be terminated by either

A.ency. ~
.~
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Modification of the Memorandum, consistent with its purpose

This Memorandum ~hall continue in force through September

/?77Deted: Yr--
V

Dated: ;2/ .D~ 78

VI. Modification:

~ q~~, u"l ess tet'mina~~d earl :If!r by ei thE'r of the A~encie" hy the ~j"i~g

VII. Duration:

form of an amendment.

agreement between the Agencies either by exchange of letters or in the

of sixty (60) days notice in writing. It may be extended by written

between the Agencies either by exchange of letters or in the form of an

amendment.

and within its general scope, may be accomplished by WTitten agreement

D1strictitngineer
. Corps of Engineers

w~~
aeg10na~irec\y~
Bureau of Reclamation
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II. STAGE I STUDY RESULTS

Description of the Study Area

The area under study encompasses portions of the Salt, Verde, Gila, and
Agua Fria River drainage basins and is shown in Figure 2. Specifically,
the Study area includes:

a. The Salt River drainage basin from Roosevelt Lake to Granite
Reef Diversion Dam.

b. The Salt River floodplain from Granite Reef Diversion
Dam to its confluence with the Gila River.

c. The Verde River drainage basin from the vicinity of Tangle
Creek to its confluence with the salt River.

d. The Gila River floodplain from the Salt River.confluence
to Painted Rock Reservoir.

e. The Agua Fria River drainage basin from Lake Pleasant to its
confluence with the Gila River •.

f. Portions of the Gila River upstream from the town of Florence
surrounding the Buttes and Florence Dam sites.

g. Portions of the Santa Rosa Wash area surrounding the Tat Momolikot
Dam site and Lake St. Clair.

This complex of rivers and floodplains lies mostly within Maricopa
County, Arizona, but includes western Pinal County, portions of extreme
southern Yavapai County, and western Gila County. In addition, analyses
of flood contr.ol and flood frequencies of necessity would have to consider
the influence of drainage areas lying upstream of the primary CAWeS
area.

The CAWCS area was established after consideration of several factors
relating to flood control Ind CAP regulatory storage. Primary flood
damage areas in the Phoenix metropolitan area are included since local
protection works, such as channels, will be considered to reduce flood
damages. Upstream dams also might reduce these damages, so potential
damsites Ire included. Preliminary analysis indicates that the effective
ness of I flood control dam is greatly reduced if it is located too far
upstream of Phoenix. More specifically, I flood control dam upstream
of the existing Roosevelt Dam on the Salt River or I flood control dam
upstream of Tangle Creek on the Verde River would be ineffective; therefore,
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COOLIDGE DAM
IOFF THE MAP)

CARRIZO CREEK
IOFF THE MAP)

CENTRAL ARIZONA PROJECT

ENLARGED OR RECONSTRUCTED DAMS UNDER STUDY

NEW DAMS UNDER STUDY

LEVEES UNDER STUDY

CHANNEL CLEARING UNDER STUDY

CHANNELIZATION UNDER STUDY

FIGURE 2
AREA OF INVESTIGATION
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the CAWeS area was limited to these points.

For water conservation purposes, an ideal reservoir site should be
reasonably close to the CAP Aqueduct system and areas which will receive
the water it delivers. A site on the Agua Fria River that meets these
criteria was included, while sites further west along the aqueduct were
found to be less effective. Damsites such as Florence, Buttes, and rat
Momolikot may meet these criteria if appropriate connecting canals are
included.

A. Physical Characteristics

Geology. The area is generally within the Basin and Range
physiographic province, which is typified by geologic faulting and
tilting. This tectonic activity has formed numerous northwest-southwest
trending mountain ranges separated by broad alluvial basins. Despite
the prevalence of faults throughout the area, the earthquake hazard in
the Study area is not considered severe. While several major earthquakes
have occurred in California and northern Mexico, few quakes of consequence
have centered in central Arizona. In general, the rock types within the
Basin and Range province are crystalline igneous and metamorphic rocks in
the mountains and sedimentary in the basins. The crystalline rocks are
frequently volcanic flows covering ancient granite and schists. Detritus
from these units are deposited in the basins to depths in excess of 1,000
feet and comprise the principal source of ground water in the state.

Elevations. Elevations in the Study area vary from about
500 feet above sea level at Painted Rock Dam to about 2,150 feet above
sea level at Roosevelt Dam. Mountains in the Study area rise to over
7,000 feet above sea level. Elevations in the salt River watershed
upstream of the CAWeS area rise to 11,590 feet above sea level on Baldy
Peak in eastern Arizona and 12,670 feet above sea level on Humphrey Peak
near Flagstaff. Most of the population of the Study area resides in
metropolitan Phoenix. Elevations in metropolitan Phoenix range from
890 feet at Buckeye to 1,380 feet above sea level east of Mesa, with
mountains in or near the urban area reaching 4,000 feet above sea level.
Slopes in the Study area are, b¥ and large, gentle, although steep
gradients 10 percent or greater) occur in the mountains.

Climate. The climate of the Study area is arid and marked by
extreme heat and low rainfall. In summertime, daily high temperatures
average over 100°F, with lows averaging in the 70°F. During the winter
AnOnths, highs average in the upper 60°F. with lows about 40°F. TemperaturE
~1n higher elevations tend to be lower in both summer and winter.
;'recipftation amounts in the Study area range from less than 6 inches
per year in the desert to in excess of 20 inches fn the surrounding
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mountains. Elevations above 3,000 feet experience occasional snowfall.
Snow accumulates in substantial amounts in the watersheds above 5,000 feet
and fs a major factor in the hydrology of rivers in the Study area.
Snow rarely occurs in the desert and generally melts upon hitting the
ground.

Precipitation in the CAWCS area occurs in two distinct seasons.
Winter rains are usually the result of cyclonic disturbances originating
over the Pacific Ocean. These storms bring light widespread precipitation.
The arrival over Arizona of moist tropical air from the Gulf of California
in midsummer signals the start of the "monsoon" or summer rainy season
which extends from July to September and occasionally October and is
marked by scattered, often heavy thunderstorms. These storms can result
in periods of high wind, severe blowing dust, and flashflooding.

B. Biological Characteristics

Vegetation in the Study area varies considerably and correlates
directly with elevation, available moisture, and temperature. The
desert plains in the western. portion of the CAWCS area support only the
hardiest plantHfe, such as creosote bushes and catclaw. Stands of
mesquite, palo verde, and ironwood are found along intermittent creeks,
washes, and rivers. Lusher riparian vegetation occurs along flowing
streams.~Much desert and riparian plantlife, however, has been lost

. through agricultural development and urbanization of metropolitan

. Phoenix. In the higher el evations of the CAWCS area, up to about
4,000 feet. greater rainfall and rugged terrain support lush desert
vegetation marked by:large cacti. dense chaparral and where there is
sufficient subterranean. water. palo verde. ironwood. and mesquite trees.
Stands Of oak and pine are found in the well-watered mountains and
drainage regions of the Study area. ,

In historic times. non-native crops supported by intense
irrigation were introduced into the salt and Gila River Valleys.
Leading agricultural products include seed crops (cotton, milo, barley,
sorghum. and ,alfalfa).·vegetlbles. fruit (citrus and grapes). and nut
crops.

Wildlife in the CAWCS area is typical of that found in desert
and foothill regions of the Southwest. The Study area includes a
perrenial watercourse which supports a substantial riparian habitat.
Numerous species of birds, .a~als, fish. amphibians,and reptiles >

thrfve fn undeveloped porttons of the CAWCS area. Some of the species
include the bald eagle, the Yuma clapper rail, the gray fox, the mule
deer.tthe desert cottontail rabbit,and the beaver. For the most part.
however, native fauna has disappeared from urban and .gricultural portions
of the CAWCS area and has been replaced by livestock and other domestic
animals.
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C. Socio-Economic Profile

Cultural Background. In prehistoric times. much of the Study
area was inhabited by an agricultural people known as the Hohokam. They
diverted water from the Salt River and developed an extensive network of
irrigation canals. About 1450 AD, the Hohokam deserted their villages
and for approximately the next 3 centuries the area remained largely
uninhabited. In historic times the Pima and Papago Indians, possible
cultural descendants of the Hohokam, moved into the Salt River Valley.

During the mid-1860's, settlers began diverting water from the
Salt River and irrigating farmland. Later in the decade, Phoenix was
established and in the 1870's it became the leading commercial center in
the Valley. Construction of the Arizona Canal north of the Salt River
and other canals to the south of the Salt River and the arrival of
branchline railroads connected to transcontinental routes resulted in
expansion of agriculture with the subsequent growth of Phoenix and
development of a number of sattelite communiti~s during the 1880's and
1890's.

Destructive floods in 1891 and 1905 together with a drought
which began in the 1890's and lasted into the early 20th century,
caused farmers and townspeople in the Study area to seek a dependable
source of water. Their efforts resulted in construction of Theodore
Roosevelt Dam, the first multipurpose dam authorized under the National
Reclamation Act of 1902. Completed in 1911. this structure provided
both irrigation water and hydroelectric power. In the 1920's and 1930's,
three more dams were built on the Salt River to conserve water and
generate hydroelectric power. Two dams were constructed on the Verde
River as well.

During World War II, the Salt River Valley was the site of a
number of military airfields and defense plants. After the war, the
Study area entered into a sustained period of urbanization and industrial
ization. The development of air conditioning made life in metropolitan
Phoenix comfortable the Year round. People and businesses continue to
be attracted by the dry climate and increasing economic opportunities.

Population. Almost all of the CAWeS area lies within rapidly
growing Maricopa County. With over 1,340,000 inhabitants as of 1978, it
is the most populous of Arizona's 14 counties. Portions of Yavapai,
Pinal, and Gila Counties are also in the CAWeS area. Most of the CAWCS
area's population resides in the Salt River Valley, leaving much of the
region either sparsely settled or uninhabited. Phoenix, ~th a population
of 682,000, is the principal community of the CAWeS area. Other prominent
towns in~lude Scottsdale, T~pe, Mesa, Glendale, Buckeye, Gila Bend,
Florence,· Coolidge, and Casa Grande. Five Indian reservations are also

I
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included: the Fort "'cDowell Reservation on the lower Verde River, the
Gila River Reservation, the Salt River Reservation north of the Salt
River east of Phoenix, the Ak-Chin Reservation and two portions of the
Papago Reservation including the northern portion near the Tat Momolikot
Dam, and the Gila Bend Unit along the Gila River near Painted Rock Dam.
For population statistics of the CAWCS area, see Tables 2-4.

Housing. Housing in the CAWCS area focuses on the single
family structure. A1977 inventory indicated that 518,000 dwelling
units existed in metropolitan Phoenix. Single family houses accounted
for 329,400 of these, with apartment units Dumbering 105,900, and
townhouses and mobile homes numbering 83,000. Occupancy rates averaged
97 percent. Over 40 percent of homes in the Phoenix area were less than
10 years old. Housing conditions on the Indian reservations in the
CAWeS area generally are considered substandard, although improvements
have been made in recent years.

Education. According to 1977 estimates, 21 percent of adults
in Phoenix over age 25 had less than a high school education; high
school graduates accounted for 35 percent and 13 percent were college
graduates. The median educational level for the CAWeS area is 12.8
years.

Income. In 1977, the median household income for metropolitan
Phoenix was estimated at $14,011. Median household incomes were under
$10,000 in the inner city, while many families in the north Phoenix,

. Scottsdale, and Paradise Valley areas earned over $35,000. Indian
reservations in the CAWeS area have family incomes which are quite low.
In 1970, the median ranged from $946 on theGl1a River Indian Reservation
to $4,780 on the Fort McDowell and Sal t River Indian Reservation.

Economy. The CAWCS area is a major center for economic activity
in the Southwest. leading factors in the area's economy are manufacturing
(principally high technology products), tourism, retail trade and services,
and government. Industrial development is centered in metropolitan
Phoenix, with agricultural districts extending to the west, southwest,
and southeast of the urban area. Within the past 20 years, manufacturing
has replaced agriculture as the ·main source of income in Maricopa County,
although the county stil' leads the state in agricultural production.
Agriculture in the CAWCS area is expected to continue to decline as the
urbanization of metropolitan Phoenix increases.

Transportation. The CAWCS area is connected to the rest of
Arizona and the nation by t~o interstate highways, two railroads, and
10 cOlllYlerc1al. air carriers. The IIIIjor factor in transportation in
.etropolitan Phoenix, however, is the motor vehfcle.Over 100 trans
continenta.l, interstate, and intrastate trucking companies and two
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Table 2

Population Growth and Racial
Distribution; Arizona, Maricopa County and Pinal County

1 Census year data from tIle Bureau of the Census. Others from the
Arizona Department of Economic Security.

,2 Valley National Bank. Arizona Statistical Review, 1978.

43,700
32,900
8,400
4,000

700

. 89,700

Pinal Countv
rMaricopa County

l,041,5QO
190,500
15,500
44,400
8, 100

1,300,000

Racial Distribution2
(July 1, 1977)

Arizona

1,702,600
442,300
131,000
70,900
16,8rJO

2,363,600

Race

Total

t!hi te
Spanish Heritage
Indian
Negro
Other

populationl

Year Arizona t1aricopa County Pinal Countv
t!

1960 (census) 1,302,160 663,510 62,700
1965 1,584,000 852,000

• 1970 (census) 1,755,40(\ 971,?30 68,600
1975 2,212,000 1,209,800 83,900
1976 2,270,nOO l,260,~OO 86,3 r)')
1977 2,364,000 1,292,000 87,200
19RO (projected) 2,610,000 1,431,000 92,500
2000 (projected) 3,939,000 2,181,000 127,700
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Populatio.ns of CAHCS Area Communities (July 1, 1977)1

Avondale 6,900

Buckeye 3,525

Casa Grande 16,425

Cashion 4,280

Chandler 22,800

Coolidge 7,275

Florence 3,175

Fountain Hills 2,000

Gil a Bend 2,000

Gil bert 3,975

Goodyear 2,650

Glendale 75,175

Guadalupe 4,400

Li tchfiel d Park 3,100

Luke Air Force Base 7,350

f1esa 115,000

Peoria 11,500

Phoenix 682,200

Scottsdale 82,000

Tempe 103,000

Tolleson 3,750

1 Vall ey Rational Bank, "Arizona Statistical Review, 1978.
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Populations of Indian Reservations in the CAWCS Area

(July 1, 1977)11

1 '.Valley National Bank. Arizona Statistical Review, 1978 and U.S. Department
of the Interior-Bureau of Indian Affairs, Final Env;ronmentalImpict Statement 
Yekol Hills Project, Papago Indian Reservation - Pinal County, Ar zona, 1978.

357
650

13,241

Gila Bend Unit
Sif Oidak District

Total

Ak-Chin Indian Community 336

Fort McDowell Mohave-Apache Indian 348
Community

Salt River Pima-Maricopa Indian 2,950
Community

Gila River Indian Community 8,600

Papago Indian Community
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transcontinental bus lines serve the area. Maricopa County also leads
Arizona in motor vehicle registrations. with 646.006 passenger cars.
100,194 commercial vehicles. and 95,893 noncommerc1altrucks registered
in 1977. The large number of motor vehicles has increased traffic
congestion in Phoenix. Efforts to implement mass transit and car
pooling have met with limited success.

Four major freeways are found in the CAWeS area. Interstate 17
enters metropolitan Phoenix from the north and connects with Interstate 10.
an important east-west link in the Interstate Highway System. The
Superstition Freeway (Arizona State Route 360) connects the communities
of Tempe and Mesa with Interstate 10. Interstate 8 comes from the west
and connects with Interstate 10 just south of Casa Grande.

Sky Harbor International Airport is the major air terninal in
the CAWeS area. It serves in excess of 4,500.000 passengers annually.
In addition, there are 22 other civilian airfields and two airbases in
Maricopa County which handle an increasing volume of private and military
traffic.

Land Use. The CAWeS area contains one of the fastest growing
urban regions in the United Sta~es. In recent years rapid population
increases have resulted in urbanization of much of the salt River
Valley. Growth is expected to continue, particularly to the west.
southwest, northwest, and southeast. Alarge area of undeveloped land
north of Phoenix, presently owned and administered by the State of
Arizona, is another potential region for urban expansion. Indian
reservations in the southern and eastern portions of Maricopa County may
limit urbanization in these directions. For statistics on land ownership
and use in Maricopa and Pinal Counties, ,see Tables 5, 6 and 7.

D. Water Resources Profile

The major streams in the CAWeS area are the salt, Verde, Agua
Fri., and Gila Rivers. Their tributaries in the Study area include New
River, Skunk Creek, Cave Creek, Indian Bend Wash, Sycamore Creek. the
Santa Cruz River, and Santa Rosa Wash, as well as several smaller arroyos
and W!shes. With the exception of the perennial Salt and Verde Rivers
above Granite Reef Diversion Dam and the Gila River above Ashurst-Hayden
Diversion Dam. these streams are ephe~eral. The relatively light winter
rainfall usually is insufficient to produce sustained major surface flows
along the tributaries, although winter and spring runoff from rainfall
and/or melting snow from the watersheds may cause significant flows on
the larger streams. Inten~e summer thunderstorms occasionally result
in flooding along tributary streams but not normally along the major
water \Courses.

' ..
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Table 5

Status of Land Ownership, Maricopa and Pinal Counties, Arizona, 19781

Maricopa Pinal
County County

u. S. Forest Service 12~b r 10

U. S. Bureau of Land 31% 16%
Management

Indian Reservations 5% 16%

State of Arizona 10% 36%

Individual or Corporate 27% 25%

Other* 15~~

1valley National Bank, Arizona Statistical Review, 1978

* Includes lands administered by the National Park Service, Department
of Defense, U. S. Fish and Wildlife Service, Bureau of Reclamation, and
other county, state, and federal agencies.
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Table 6

!xisting General Land V.e, Maricopa County, Arizona, 1973
1

Land Use !!:!!~ Sguue Miles ! Total~~--
Vrban Development 323 3.5

Agricultural 882 9.6

Major Park and
Recreation Areas 1,305 14.1

Airports and Military
Reservations 1,260 13.7

Mountains and Desert 5,456 59.1

Total County Area 9,226 100.0

1 Maricopa County Planning Department, "A leport Vpon Future General
Land Vae for Maricopa County, Arizona, Part Three of the Comprehensive
.lan." 1975
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1 Pinal County - '9RO Development Plan, Pinal County, Arizona, June, 1967.
NOTE: These are the most CUI-rent figures aVClil able at this tilTle.

Predominant Land Use, Pinal County, Arizona, 1967'
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PredOlTlinant Use

Nationa' Forest

Indian Reservations

Irrigated Agriculture
Private
State lease

Grazing (State lease)

Rights-of-Way (State)

u.s. Contracts

Urban

Balance

Table 7

Area in Acres

• 234,240 .

561,280

345,F)00
53,500

',177,000

30,000

1,500

38,400

1,OnO,400

3,441,920

28

Percent (of total)

6.0

16.n

10.0
1.5

34.0

0.9

1.0

30.0

100.0
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The Salt and Verde Rivers are controlled by six dams. four on
the Salt (Steward Mountain. Mormon Flat. Horse Mesa. and Roosevlet) and
two on the Verde (Bartlett and Horseshoe). These structures which.
along with the operating agency. are known as the Salt River Project.
impound reservoirs which provide irrigation and domestic water for
metropolitan Phoenix. and were not designed. nor authorized. for flood
control even though they provide significant flood dama'ge reduction. At
Granite Reef Diversion Dam. waters from the Salt and Verde are channeled
into canals which serve the Phoenix area. The Agua Fria River is
impounded by Waddell Dam. forming Lake Pleasant. This reservoir supplies

. water to .Maricopa County Municipal Water Conservation District No.1.
The Gila River is impounded by Coolidge Dam and San Carlos Reservoir.
Water from the Gila River is diverted at the Ashurst-Hayden Diversion
Dam for use by the San Carlos Project, a project which serves both
Indian and non-Indian water users •. The amount of surface water available'
from these last two systems are far less in quantity and not as rel iable
as that from the Salt-Verde system.

In the Arizona Water Commission's Phase I - Arizona Water Plan
(1975). the average annual consumptive use of water in the Salt River-
Valley Basin is estimated at 1.563.000 acre-feet. whlle the average
annual supply is only 931.000 acre-feet. The ground-water reserves are

'being overdrafted at the rate of 632.000 acre-feet per year to supple
ment the..dependabl e surface supply. Comparabl e figures for the enti re
state show that average annual consumptive use in Arizona is

. 4.800.000 acre-feet while the average annual supply is 2.800.000 acre
.feet. The state-wide ground-water overdraft of more than 2.000.000

. acre-feet per year is indicated by the difference in these numbers.

Probl ems .!.n& Needs

The settlement, development, and economic growth of central Arizona has
been predicated on the location and availability of water resources.
Prehistoric and early historic settlers relied on surface flowing
streams, springs, and rivers. Since the early 20th century, however.
depende~e .on readily available ground water has increased. Growth has
far outstripped the area's renewable water resources~ resulting in
massive overdrafting of ground-water supplies. Despite this imbalance
between water demands and renewable water reserves. the area continues
to be plagued by periodic flooding. This section highlights the problems
and needs of the Study area and their interrelationship with the CAWeS.

A. water Supply

(. The lnIintenance of an adequate water supply in the CAWCS area
for agricultural, municipal, and industrial purposes is a major problem.
A satisfactory solution to the water supply problem 1s being sought by
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the State of Arizona through the Arizona Water Corrmission. While a
comprehensive analysis of water supply and demand issues is properly
a responsibility of the State, this Study will address the issues of
water conservation, importation of water, and conservation of floodflows
as measures which could contribute toward a solution of the water
supply problem.

1. Water Conservation

President Carter, in his Water Policy Message of
June 6. 1978. placed a new national emphasis on water conservation and
directed the Water Resources Council to add conservation IS an economic
and environmental objective of Federal water projects. Because of the
long history of water scarcity in central Arizona, this aspect of the
President's policy takes on added importance.

As of 1970. agriculture accounted for 89 percent of water
depletions in Arizona. Mining consumed 3 percent, and fish and wildlife
interests used a little over 1 percent. Urban' uses (municipal and
industrial) amounted to less than 7 percent of the depletions. Although
urban uses have increased since 1970. agriculture still consumes the
largest amount of water. Arizona's farmers and ranchers are generally
efficient in their application of water to the land, although the most
common irrigation application remains flood irrigation. Implementation
of advanced techniques such as sprinkling, drip irrigation, laser leveling,
row shortening, and irrigation management services could result in additiona~
water savings through greater efficiency. These techniques, however,
would probably require costly investments by farmers. Urban water conser
vation measures also become increasingly important as more and more
cropland is converted to commercial, residential, and industrial uses.

Water conservation will continue to be an important facet
of central Arizona's overall water picture, and measures to improve
water conservation need to be explored. Although conservation alone
will not resolve the CAWCS area's water problems, it can supplement
other measures designed to balance the region'S water budget.

2. Importation of Water

The CAP should deliver a long-term average of 1.1 million
acre-feet of Colorado River water per year to central Arizona. It is
estimated that with regulatory storage this delivery could be increased
10-15 percent annually. With regulatory storage, the CAP Aqueduct
system could have more operational flexibility and water deliveries
could better meet the seasonal water demand patterns. The need to
provide regulatory storage 1s one of the primary questions to be answered
by the Study.
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3. Conservation of Floodflows

Large quantities of floodwaters flowing through normally
dry river channels in the Phoenix area result not only in flood damages.
but also in the loss of a portion of these waters for beneficial use.
Because these floodflows are presently unregulated. a great deal of
water which could be obtained for beneficial use is permanently lost
outside the CAWeS area (water which arrives at Painted Rock Dam is lost
for beneficial use). ' This water collected behind Painted Rock Dam has
been assigned a value, as CAP irrigation water, of $42.91. Not all of the
floodflows reach Painted Rock Dam. however. It is generally assumed
that a portion of the floodwaters percolates into the ground and even
tually reaches the ground-water table. Although much of the specific
data regarding ground-water recharge in the CAWeS area has not yet been
generated, some general information is available. The actual amount of
water reaching the ground-water table is presently unknown. It has been
determined, however, that some of it reaches areas where ground-water
recharge is not beneficial. Some of the water entering ground-water
basins can be recovered and some cannot. These losses can be attributed
to such factors as ground-water perching, vados zone saturation , and/or
lateral migration within the aqUifers. It is evident, therefore. that

i substantial losses to the system have been accrued as a result of these
unrecovered floodwatersJiIt'is interesting to note that the value of the

" water lost during floods in 1978 roughly approximates the estimate of
damages caused ,by floodwaters. '

For instance, damages sustained on the Salt and Gila
Rivers during the .March .1978 flood have been estimated at $31.4 million.
During that flood, approximately 600,000 acre-feet of water flowed past
Phoenix in the sal t River. If fl oodwater were assigned a value equal
to the estimated direct annual benefits of CAP irrigation water ($42.91
per acre-foot), it would be valued at $25.7 million. The existence of
CAP regulatory storage and flood control storage capacity would increase
the opportunity to store portions of fl oodfl ows for later beneficial use
either through direct water deliveries or ground-water recharge. Pre
liminary studies indicate that a dam in the v1cinityof the confluence
of the salt and Verde Rivers could conserve a significant amount of
water.' The amount of water avail abl e for beneficial use woul d vary
greatly from year to year depending on storage capacity, precipitation
in the Salt-Verde watershed, and other factors.

As a lleans of.providing a partial solution to central
Arfzona's ..ter supply problems, conservation of floodflows needs to be
explored and incorporated into the Study's other ..ter resource planning
efforts.
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B. Flood Control

Flooding.long the Salt River has been recorded since the
arrival of pioneer settlers in central Arizona in the 1860's (see
Table 8). The most serious of the early 3100ds occurred in February 189',
when an estimated peak flow of 300,000 ft /s overtopped the Arizona Dam,
which at that time diverted water from the Salt River into the Arizona
Canal, and washed out other downstream diversion dams and irrigation
works. Floodwaters inundated much of downtown Phoenix, reaching ~he
intersection of Jefferson Street and Central Avenue. This event shifted
the general growth pattern of the city away from the river toward the
northern mountains.

Since 1891, a number of less extreme, though significant,
floods have occurred in the CAWeS area. In 1905 and 1906, several
periods of severe flooding again took place on 3he Salt River. The peak
flow came in November 1905 when over 200,000 ft /s was recorded near
Phoenix. Warm rains melted a heavy snowpack i~ the high mountains
causing a flow30n the Salt River of 120.000 ft /s on January 19-20, 1916.
and 105.000 ft /s on January 29-30, 1916. This flow was exceede~ by the
flood of February 1920. which produced a peak flow of 130,000 ft Is.
Another serious flood on3the Salt River occurred in March 1938. producing
a peak flow of 95,000 ft Is. In 1941, a large stonn rsl1eved near- .
drought conditions and resulted in a flow of 40,OOOft Is.

For the next 24 years there were no seriously damaging floodflows
in the Salt River through Phoenix, but several damaging floods have
occurred !n recent years. The 1965-1966 flood, with a peak discharge of
67.000 ft /s at Granite Reef Diversion Dam. caused damages to business
and residential properties, feed lots. sand and gravel operations.
street crossings, bridges. agricultural acreage, irrigation works. and
utilities. Fourteen of 17 street crossings over the Salt River were
washed out. Sky Harbor, the main airport in the CAWeS area. sustained
considerable damage when 2,600 feet of runway were inundated. Damage to
a number of sewage oxidation ponds resulted in the discharge of raw
sewage into the salt and Gila Rivers. Total damages along the Salt River
from this flood amounted to about $6,000,000, or about $12,000,000
measured in 1978 dollars.

In 1973, an extensive snowpack in the higher elevations of the
Salt-Verde watershed melted. creating a continuous flow through the
reservoir system and into Phoenix from February 21 thrsugh Hay 29 (with
the exception of 7 days). Amaximum flow of 22,000 ft Is was experienced
along the Silt River. This flow caused damages to sand and gravel
operations and forced the closure of several street crossings for an
extended period. Monetary losses from this f1 ood, however, were not
excessive.



* Data for'early floods-obtained from the Interim ~eport on Survey
for Flood ContrOl. I;11a and Salt Rivers, Gillespie am to 'RCDowe1l Darn
me, Arizona, O. S-:--Annyeorpsof Eng;neers, Los Angeles [\;str;ct,-n-S7,
~from 'Floods of November. 1965/January. 1966 in the Gila River Basin,
Arizona and New Mexico, and Adjacent Basins in Arizona,- II.S. Geological
Survey, Water Supply Paper 1850C, 1970.

Data for recent floods obtained from the U.S. Geological Survey•
.easured It 48th Street and the Salt Piver (figures Ire preliminary and
subject:to revision) •..

Teble A

Historical Floods on the ~lt River.
33

Date-
February 1891

April 1905

November 27. 1905

January 19-20, 1916

January 29-30, 1916

February 1920

March 1938

March 1941

December 1965 - January 1966

February 21-- May 29, 1973

March 2. 1978
~..; ,

December 19, 1978

January 19, 1979

F"arch 29, 1979

Flood Peak (ft3/s)

300,000

115,000

200,000

-120,000

105,000

130.000

95.000

40,OOn

67,000

22,000

122,000

140,000

88,000

57,ROO
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I~ March 197B, a flood occurred with an estimated peak flow of
122,000 ft /s through the Phoenix area and caused an estimated $33.138.000.
in damages (see Table 9). Approximately 95 percent of this damage
occurred on the Salt and Gila Rivers ($24.9 million and $6.9 million.
respectively). Once again, snowmelt influenced the flow and contributed
to the flood.

In December 197B, warm, moist air from the Pacific Ocean and the
resulting precipitation

3
caused another snowpack to melt. The resultant

peak flow of 140,000 ft /s on the Salt River was slightly larger than
the March flood. Damages occuring as a result of the December 1978
flood were somewhat higher in the CAWeS area than those occuring in
March 1978. Damage estimates for the latter flood are: $28.1 million
on the Salt River, $7.3 million on the Gila River, and $3.9 million on
the Agua Fria River--a total of $39.3 million on the three river systems.

The most severe flood than can reasonably be expected to occur
in a region based on its meteorologic and geographic characteristics is
called a "Standard Project Flood" (SPF). In the case of the CAWeS area.
this hypothetical flood has been established and, coincidentally. has a
peak flow almost identical to the 1891 flood.

The SPF overflow boundary exceeds the banks of the normally
dry Salt River bed by BOO feet to 2~ miles at various reaches along the
river. From its beginning at Granite Reef Diversion Dam. the boundary
broadens to a total river width of about 2 miles at Gilbert Road in
Mesa. As the boundary approaches the Mill Avenue bridge in Tempe. it
narrows to a width of about 1/3 mile. The boundary broadens again in
the reach from Mill Avenue in Tempe to 19th Avenue in Phoenix to a
maximum width of 2~ miles. In the reach from 19th Avenue to 83rd Avenue.
just upstream from the Salt and Gila confluence, the boundary is relatively
constant at a width of about 2 miles.

Should the SPF occur, the following are just some of the
anticipated conditions: (1) the Sky Harbor International Airport would
be inundated, (2) all of the existing bridges within the SPF boundary
would be impassable, (3) the 91st Avenue and 23rd Avenue sewage treatment
plants would be inundated (4) several communities on both sides of the
Salt River would be isolated, and (5) portions of downtown Phoenix south
of Washington Street, including the Southern Pacific Railroad yards at
16th Street, would be inundated. The Corps of Engineers esti~ates that
property damages in excess of $252,000,000. would result from the SPF on
the Salt River. Such an event, with an approximate f§equency of once
every 200 years, would have a peak flow of 290,000 ft Is.
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35 Tahle 9

f'arch 1978 Flood Dalilage SUflITlary, t1aricopa County, Arizona
(1,000'$ of dollars)

Business and
Physical- flamages Emergency losses Total

Agricul tural $3,g09 $122 $ 4,031

Residential 2,806 312 3,118

Commercial 686 59 745

Industrial

Sand and Gravel 2,254 240 2,494

Other Industrial 5,148 188 5,336

Public

Roads and ~ridges 12,508 391 12,899

Other Publ ic . 3,412 11 3,423

Other 1,085 7 1,092

Total - All Damages $31,808 $1,~30 $33,138

.
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The Salt River is regulated by six water conservation reservoirs
on the Salt and Verde Rivers. These reservoirs greatly reduce peak
flows along the Salt River although water conservation is their primary
objective. During some years, the reservoirs are filled to capacity
toward the end of the annual runoff season; consequently, there is no
dedicated or designated space available in the existing Salt River
Project reservoir system for flood control purposes. Some reservoirs
were constructed since the large floods of the early twentieth century
and would have reduced those flows. Table 10 summarizes the capacities
of the Salt River Project reservoirs. The total watershed served by
these reservoirs is approximately 13,000 square miles and is nearly
equally divided between the Salt and Verde Rivers. The available storage
capacity, however, is not so evenly divided, as 85 percent of the
2,063,948 acre-foot storage serves only the Salt River. As might be
expected with this imbalance, a disproportionate share of the water from
recent floods has emanated from the Verde River.

These flood problems interrelate with physical limitations of
releases through Gillespie Dam and with the operation of Painted Rock
Dam further downstream. Gillespie Dam was constructed to provide head
works for irrigation canals similar to the function of Granite Reef
Diversion Dam. It has negligible storage capacity and is filled with
sediments accumulated since its construction in 1921. Although river
flows pass over the crest of the dam without endangering the structure
itself, the dam has a very limited outlet capacity. As a result, water
is backed up behind the dam inundating lands upstream, depositing sediments
and stimulating growth of salt cedar and other phreatophytes.

Painted Rock Dam, constructed by the Corps in 1959, provides
efficient flood protection for downstream areas. The maximum release
from Pai~ted Rock following the floods of 1978 and 1979 has been
3,000 ft /5, or 2~ percent of the peak inflow to Painted Rock. The
water stored in Painted Rock, however, has very limited use frOM that
point downstream. It represents a liabili~ to the agricultural lands
downstream, even at flow rates of 3,000 ft /s or less, due to interruption
of transportation and aggravation of saline ground-water problems.

In summary, severe flood hazard conditions on the Salt River
have been confirmed by the floods in 1978 and 1979, and a need exists to
formulate and implement a plan to reduce flood damages. The CAWeS will
address this need as one of its primary objectives.



Salt River

Rooseve1 t ' 1,381,580 1911

Horse ~'esa 245,138 1927

Monnon Flat 57,852 1925

Stewart Mountain 69,765 1930

" Granite Reef Diversion negligible 19r)8

Total: Salt System 1,754,065 85%

Verde River

Horseshoe' 139,238 1946

Bartlett 178,477 1939

Total: Verde System 317,715 15~

Total: Sal t &'Verde Systems 2,071,780

37 Tabl e 10
I

Salt River Project Dams

Reservoir
Capacity (acre-feet)

Percent of
Tota1

100~

Year
COMpleted
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C. EnergY Conservation and Production

In recent years, energy demands and costs have risen dramatically.
Substantial efforts are being made by power utilities in the CAWCS area
to meet the demand, and in particular, to reduce demand during peak
power periods. The plan developed by the CAWCS will influence and
should be influenced by the energy picture in several ways.

If additional reservoir storage space is developed for either
regulatory storage or flood control purposes, it may provide additional
hydroelectric generating capability. This power might be provided on a
continuous basis, thus augmenting base load power capacity, or it could
be provided only during periods of peak demand. Peak power generation
might involve operation on a pump-back basis in conjunction with existing
Salt River Project facilities.

The addition of storage space or more efficient use of existing
space might allow the capture and use of water that would otherWise be
wasted, and could reduce the amount of water delivered by the Granite
Reef Aqueduct from the Colorado River. This would result in obvious
savings in the power required for pumping from the ground or the Colorado
River.

Finally, if regulatory storage is provided, the CAP would be
operated so as to reduce its own peak power demand by pumping whenever
possible during low demand periods. This could be done without affecting
the ability to meet immediate water demands. Without regulatory storage,
however, this method of saving energy would be severely restricted.

Each of these aspects of energy conservation will be taken into
consideration in the course of the CAWCS. Particular attention also
must be given to close coordination with the Salt River Project.

D. Water .Quality

Throughout the nation there is a growing concern for the
quality of the country's waters, and this concern has extended into the
CAWCS area. The classic differentiation of water into surface and
subsurface categories, and of pollutants into point and non-point sources,
may aid in the understanding of water quality concerns.

Ground-water quality varies greatly throughout the Study area
from low quality with total dissolved solids in excess of 4,000 mg/l to
high quality of less than 200 mg/l. Other constituents, such as fluorides,
nitrates, chromium, arsenic, sulfates, hardness, lead, and radioactivity
cause problems in certain localities. While causes of such pollution
are not completely understood, in a number of instances (e.g. fluorides),..
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the problem seems to be caused solely by natural processes. In other
instances, man seems to have influenced the problem through generation
of pollutants from point sources which percolate into ground-water
basins. Hon-point sources of pollution also affect water quality,
particularly as water management practices come into play. For instance,
the continuous application of irrigation water may lead to a concentration
of salts to the extent that the underlying ground water is no longer
useful for most purposes.

Surface water quality also varies in the region. For the most
part. pollutants in. surface water consist of dissolved sal ts and are
from natural non-point sources. There are -few significant point sources
of pollution that affect surface water in the CAWeS area.

Man has influenced the concentration of dissolved salts in
surface water through management practices. In general. surface water
quality improves during periods of high flows and deteriorates as flows
decrease. Floodwater is of the highest quality in tenms of dissolved
solids. For instance, floodflows collected in Painted Rock Reservoir
after the March 1978 flood contained concentrations ~f 318 mg/l of total
dissolved solids on April 18, 1978, while water delivered through the
CAP is expected to contain about 755 mg/l. Under natural conditions,
floodwater escapes the area quickly, but the construction of the Salt
River Project facilities allowed much of this higher quality water to be
captured...for use, with ·the net ·effect of_improving water qual ity.
However, long-tenn surface storage tends to lower water quality as
evaporation ,concentrates the dissolved sol ids •. Since regulatory storage
will influence the amount of CAP water delivered, it will also influence
the importation of dissolved solids. The location of regulatory storage
may influence.surface water quality in other respects. Salt River water
has an average concentration of 620 mg/l of total dissolved solids below
Stewart Mountain Dam, while the Verde River average is 260 mg/l. The
average for the Salt-Verde system is 470 mg/l. The regulatory storage
site and delivery method will detennine the extent to which these waters
of various qualities are 1ntenningled. If additional floodwater is
captured for future use, it would be of a higher than average quality.
If CAP water.were stored in ground-water reservoirs, it could al so
influence water quality there.

In summary, water quality will be influenced in many ways by
the plan developed by the CAWeS. The extent of this influence should be
estimated, understood, and considered during the CAWCS.

E. Vegetation~ Wildlife

• All of the structural a1 ternat1ves to be considered by the
Study could impact habitat of significance to birds and ..mmals of the
reg10n. --While relatively few animals would die outright as the result
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of a specific project, the disruption of their habitat would lead to
declines in population and possible local extinction of certain species
within the Study area. The rapid growth of agriculture and urbanization
in large portions of the CAWeS area already has reduced substantially,
the amounts of land and water available for wildlife habitat. Of particular
interest to the CAWeS are regions of riparian vegetation. Such growths
exist in the CAWeS area along the lower Verde River; the Salt River
above and immediately below Granite Reef Diversion Dam; and the Salt-
Gila River from the 23rd Avenue treatment plant in Phoenix to Gillespie
Dam. All, or a portion of these stands of riparian vegetation could be
impacted by flood control projects.

Adam and reservoir at or upstream of the confluence of the
Salt and Verde Rivers could reduce the habitat for local animal population
in the area. The mule deer, javelina, gray fox, and coyote would
decrease if habitats diminished and recreational uses and development
occurred. Bird species nesting in the area could also be affected
adversely. Nesting areas for black hawks and ,the endangered bald eagle
could be adversely affected, and eagles in the region would suffer from
a reduction of stream feeding habitat. In addition most species of
reptiles and amphibians at the confluence site would be impacted.

Not all effects of flood control projects are negative. If
ground-water recharge is successfully incorporated into a project, it

'may improve riparian habitat and thus have a very beneficial impact.
Dams, reservoirs, and other alternatives would have similar impacts upon
vegetation and wildlife in the immediate area. The consequence of
taking no action for regulatory storage and flood control purposes would
also have positive and negative impacts on the vegetation and wildlife.
These impacts must be addressed during the CAWeS as well as ways of
improving habitat and aiding in the recovery and conservation of endangered
species.

F. Recreation

Because the desert climate permits year-round enjoyment of
outdoor activities, a strong demand exists in the CAWeS area for recreational
facilities and programs. The population growth experienced by metropolitan
Phoenix in the decades after World War II, together with a general
increase in income levels and leisure time, has produced an unprecedented
demand for recreation of all types. The steadily rising cost of gasoline
has, at the same time, caused residents of the CAWCS area to orient
their activities toward easily accessible facilities.
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Local suppl iers of recreational programs and facil Hies, both
public and private, have been unable to keep up with the demand.
E:xisting facf1ities receive heavy, often excessive, use from residents
lind visitors to the area. The resulting overcrowding not only diminishes
the quality of the recreational experience for 1ndivi.dual users, but
11150 causes deterioration of the recreation resourceitsel f. Both
facl1 ities and settings sUffer, thereby reducing the resource' s original
c:arrying capacity. The original problem of an insufficient and overtaxed
supply is exacerbated further. This produces a cycle of overuse-deter
1loration-reduced capacity (supply)-overuse, that is difficult to break.

Recreational use of the few watercourses in the CAWCS area
provides an example of this demand/supply problem. During hot summer
~nonths, the flowing streams and man-made lakes on the Salt, Verde. and
"gua Fria Rivers are used for water-based recreation such as fishing.
boating, swirrrning, waterskiing, and floating; while the lakeshores and
riverbanks serve as sites for picnicking, hiking, and other activities.
Overuse of these resources caused so many adverse effects to this area that
management policies have been adopted which restrict the number of
visitors to some reservoirs and certain reaches of the individual rivers.
The U.S. Forest Service is considering additional management plans to
facilitate the enjoyment of this resource while, at the same time,
protecting ft. Arizona's Comprehensive Outdoor Recreation Plan, proposed
by the Arizona Outdoor Recreation Coordinating Commission, estimates
that by 1985, existing lakes in Maricopa, Pinal, and Gila Counties will
be able to supply only 25 percent of the demand for boating and water

" sk11ng, and only 15 percent of the demand for boat ramps. Simil ar
·lstrains ar;:e expected for other heavf1y used facilities such as hi king
lind riding trails. The flowing streams in the CAWCS area represent a
ll,nique and irreplaceable resource•. The opportunity to tube down the
Iriver fs particularly attractive to people in the area who cannot afford
lor are not interested in flat-water recreation. A larger and more
diversified stock of land and water-based recreational facilities needs
'to be developed for the use of Phoenix area residents. This need will
Ibe addressed as part of the CAWCS.

6. :~ Social Considerations

In the upstream portion of the CAWCS area, major social concerns
involve the quality of life and preservation of the cul ture of the
Indians on the Fort McDowell and Salt River Reservations. At present,
the inhabitants of these reservations are faced with such problems as
low incomes, inadequate housing, and illiteracy. At the same time, they
are a proud people with g~at respect for their land and environmental
fssues in general. Adarn at the Salt-Verde River confluence would
affect the Indian people in "any ways. It lIight req\Jire extensive
relocation of the fort McDowell residents, thus placing fUrther strains
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on their social fabric and jeopardizing the preservation of their culture.
A reservoir at this site might improve economic conditions for some
Indians. The CAWCS must include extensive coordination with the Fort
McDowell and Salt River Indians and must respect their views and values.

Due to the unique recreational use of the Salt River that has
developed over the years, elimination of this "tubing" resource would
represent a significant social change in the lives of some of the residents
of the area. Creation of different forms of recreation would likewise
affect social life.

Downstream, in metropo1itan Phoenix, the CAWCS faces a different
set of social concerns. Many essential services for the city of Phoenix
are located north of the Salt River. Severe floods close most river
crossings, isolating south Phoenix from vital agencies and imposing
hardships on commuters who must cross the river. The social concerns of
residents of the CAWCS area south of the Salt River will be taken into
consideration by the CAWCS.

Further downstream, very intensive flooding in the communities
of Holly Acres, Allenville. and other areas west of Phoenix, causes
social problems to residents. Personal hardship, financial losses, and
threat to life caused by the floods are factors that must be considered.

H. Cultural Resources

Rapid urbanization over the past three decades has placed
increasing pressure on the archeological and historical resources and in
some cases obliterated many sites of cultural importance.

Because most of the prehistoric inhabitants of the CAWCS area
practiced irrigated agriculture. the remains of their cultures tend to
be located along or near major water courses. As a result, many archeo
logical sites could be impacted by flood control and regulatory storage
alternatives on the Verde. Salt. Gila. and Agua Fria Rivers.

Historical sites along the major streams also could be impacted
by flood control and regulatory storage projects. The remains of old
Fort McDowell and the cemetery on the Fort McDowell Indian Reservation
might be affected by a dam and reservoir at the confluence site. A
sheep bridge spanning the Verde River near its confluence with Tangle
Creek which is included on the National Register of Historic Places
might be impacted The modification of Roosevelt Dam on the Salt
River also would involve a structure on the National Register of Historic
Places.
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The CAWCS will take into consideration the value of such
cultural artifacts as the prehistoric and historic sites in the Study
area, and if possible, will develop plans for their preservation.

I. Water Rights

1. Indian Water Rights

As increasing amounts of western land were reclaimed during
the late nineteenth and early twentieth centuries, conflicts arose
between Indian and non-Indian water users over water rights. Non-Indian
water rights in the West are based on state systems of prior appropriation.
Indian water rights are based on judicial precedent. The earliest
detennination by the courts of Indian water rights was the 1908 Supreme
Court decision in Winters versus United States; the origin of the term
"Winters Doctrine. H iThe Court in 'wi nters ' concl uded that the Government,
when it created the Indian Reservation, intended to deal fairly with the
Indians by reserving for them the waters without which their lands would
have been useless.- 1 Through the years, judicia' decisions have expanded
Indian water rights to reservations created either by treaty, acts of
Congress, or executive orders. The Arizona versus California Supreme
ICourt decision of 1964 was a strong reaffinnation of the basic ·Winters
lDoctrine.- This doctrine and in some instances, the doctrine of prior
appropriation, fonns the basis for Indian water claims in central Arizona.

lJJ Arizona versus California, 373, u. S. 546 (1963)

In this region, settlement of Indian water rights is a
pressing matter which would have traumatic impact if a major reapportion
.ent of surface and ground-water rights occurred. It is generally
accepted that negotiation of an acceptable solution to Indian water
rights is by far preferable to litigation. The United States r,overnment

· In 1975, representatives of the Fort McDowell and Salt
River Indian Reservations were among a group of Arizona Indian tribes
presenting water rights claims before the Committee on Interior and
Insular Affairs of,the United States senate. They protested the proposed
allocation of CAP water as being too low. Several tribes throughout
Arizona have filed lawsuits against other water users which in general alle! I
misappropriation of water which rightfully should be avaflabl e to
Indians. Anumber of bills have been introduced in the Congress which
would have more water made avail abl e to central Arizona Indians. Since
the water supply is so limited, there would undoubtedly be impacts on
the non~Indian water users.
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• Taken from u.s. Army Corps of Englneers,
Los Angeles District, Draft Institutional
Inventory, June, 1977.
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2. Ground-water Rights

There appears to be no direct role forCAWCS in the
settlement of Indian water rights issues. However, the CAWCS will
1influence to some extent, the amount of water available. The need for
c:oordination during the CAWCS with those agencies involved in negotiations
is also recognized.

lind Salt River Project are both currently involved in such negotiations.
CIne of the keys to successful water rights negotiations is the availability
elf a new source of water to negotiate. CAP water, sewage effluent, and
noodwater that might be control led by the plan developed through this
Study are examples of additional water sources.

In ,May 1977, an emergency ground-water bill was signed into
law by the Governor. This act established a 25-member Groundwater
Management Study COITITIfssion to draft a ground-water management plan
which will become law in 1981 if the legislature fails to enact a new
ground-water code by that date. The emergency law also put a 4-year
freeze on designation of new critical ground-water areas and prohibited
'Injunctions to stop transfers of water from al ready designated areas.

Early water law in the Southwest was based on the prinei pl e
e)f "first in time, first in right," whieh mandated a chronological
hierarchy among appropriators. Little thought, however, was given to
subsurface water rights. It was not until 1904, in the case of Howard
,'ersus Perrin, that the Supreme Court of the Territory of Arizona ruled
that underground waters were the property of the landowner, not subject
to appropriation, but contingent on beneficial use. The Arizona Legis
llature, in 1919, adopted a water rights penn1t system for surface water,
but was vague regarding the status of ground water.

I
I
I
I
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_ The depletion of the state's ground-water supplies prompted
the Arizona Legislature. to adopt the Groundwater Code of 1948. This I
e:ode provided for the establ ishment of critical ground-water areas in
basins not having sufficient ground water to provide an adequate long-
tenn supply for the irrigation of cultivated lands in the basin at the I
then current rates of withdrawal. Much of the CAWCSarea lies within
these critical ground-water basins (see Figure 3). Dr1111ng of new we' 1s
.,ithin the critical area for irrigation of land not in cultivation when I
1the designation was made was prohibited by the code. The code,however,
did not control the extent of pumpage of wells already in existence, nor
did it prohibit the drilling of new wells for purposes other than irrigation I
At present, 10 critical ground-water areas have been designated by the
State Land~Depar.tment,one of which is the salt River Valley.

I
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The potential for more extensive conjunctive use of ground
and surface waters is frequently mentioned. Ground-water recharge
measures and ground-water storage for regulatory storage purposes have been
suggested. yet the existing ground-water law discourages those measures
inasmuch as the right to exclusive use of water is lo~t when it is
placed in underground reservoirs.

The CAWeS needs to recognize the limitations imposed by
existing ground-water laws and must monitor the progress of the Ground
water Management Study Commission.

J. Safety.2f~

The construction of a dam anywhere and particularly upstreaM
of a major metropolitan area always involves consideration of the safety
of the structure. The recent catastrophic failures in our nation have
prompted increased emphasis on dam safety. In the wake of recent
interest in dam safety, Congress enacted Public Law 92-367 to assign
responsibilities for dam safety.

A review of the safety of existing dams in the Study area has
resulted in concern regarding three structures: Bartlett Dam on the
Verde River and Stewart Mountain and Roosevelt Dams on the Salt River.
Officials of the Water and Power Resources Service (formerly the Bureau
of Reclamation) and the Salt River Project have frequently pointed to
the need for immediate attention to this issue and the need for early
corrective action. The Water and Power Resources Service (WPRS) is
analyzing the safety aspects of these three structures in its Engineering
and Research Center; but that analysis is outside the scope of this
Study. There is a relationship. however. between this program and the
CAWCS as it applies to Roosevelt Dam and New Bartlett Dam, both of which
are being considered as alternatives. The CAWeS must consider and
coordinate the design for modifying and/or constructing the dams for
safety purposes along with modifications for flood control.

The CAWeS is certainly intended to be responsive to the various
needs of the area as described in this section, and it should be done
expeditiously. Extreme care must be taken to consider the safety
aspects of existing and proposed structures.



.!'revfous Studies and _Cu;;.;,r_re.::;.;.n~t Plans

Several local, state, and federal agencfes have studied Salt-Gila flood
control. regulatory storage, and related issues. This section identifies
these studies by agency and highlfghts .any fnterrelationship with the
current Study.

A. Water and Power Resources Service (WPRS) (formerly the Bureau
of Reclamation)

• Lower Colorado Region Comprehensive Framework Study, 1971.

The WPRS played a major role in this study prepared by the
Lower Colorado Region, State-Federal Interagency Group. A
framework is presented for development Ind management of water
and related land resources of the Lower Colorado Region, which
includes the area covered in this Study. Many problems considered
in the current Study (e.g., water supply, flood control, and
water quality) are addressed, but on a regional basis. It
also contains much useful background infoMmatfon and will
serve as a source doc...rnent.
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Central Arfzona Project Studies, 1972-1979.

The implementatfon of the Colorado Rfver Ba$in Project Act
(Publfc Law 90-537) has resul ted in several studies of the CAP
as a whole and of its indivfdual features. ,A partial lfsting
of publfshed studies will give an idea of their relevance to
the scope of the current Study. Of particular interest are
the Ffna' Environmental Statement on the entfre CAP, which
puts the regulatory storage issue in context, and the Draft
Environmenta' Statement on Onme Darn. (See')--

* Ffna' Environmental Statement, Centra' Arizona pciJect,
" .. '6ij)i'rtment of the Interior, FES, 72-35, Boulder ty,

Nevada, 1972.

Final Environmental Statement, :avail Project, Department
of the Interior, FES72-1, Boul er ty, Nevada, 1972.

Fina' Environmenta' Statement, Havasu Intake Channel,
Havasu Pumping Plant and Buckskin Mountains ~unne',
Department orrthe Interior, FES 73-2, Ipulaer City,
Nevada, 1172.
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Final Environmental Statement, Granite Reef Agueduct.
Department of the Interior, FES 74-5, Boulder City.
Nevada, 1974.

Final Environmental Statement, Granite Reef Aqueduct
Transmission System, Department of the Interior. FES 75
66, Boulder City, Nevada, 1975.

* Draft Environmental Statement, Orme Dam and Reservoir.
Department of the Interior, DES 76-l~Bou'der City,
Nevada, 1976.

CAP Geolo9X and Groundwater Resources Reeort, Maricopa
and Pinal ColJinties, Arizona, Phoenix, Ar1zona. 1976.

Draft Environmental Statement, Salt-Gila Aqueduct.
Department of the Interior, DES 79-1, Bou1der City.
Nevada, 1979.

Other studies related to the CAP are the Tucson Aqueduct
study and the Indian Distribution System study, both of
which are scheduled to publish draft environmental statemer
in 1980. The Buttes Darn and Reservoir Draft Environmental
Statement is scheduled for completion in 1981.

Dam Safetx Program

The analysis of safety aspects of Bartlett, Stewart Mountain,
and Roosevelt Dams is being conducted by the WPRS Engineering
and Research Center in Denver, Colorado, under the authority
of the Reclamation Safety of Dams Act of 1978. The analysis
of Roosevelt Dam is underway and centers on several areas of
common interest to this Study: integrity of abutment geologic
formations, spillways and outlet capacity, safety of the
highway which crosses the top of the darn, and flood hydrology.
This darn safety study and the current Study must be closely
coordinated and will share certain technical data. The dam
safety study has no firm schedule for completion.

Final Report Interagency Task Force ~ Orme Darn Alternatives.
1978.

In 1977 and 1978, the WPRS worked with the Interagency Task
Force on Orme Darn Alternatives which addressed issues similar
to the ones in this Study. Due to a lack of information on
the alternatives which were considered, the Task Force was
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unable to reach a conclusion on a preferred alternative.
However, the Final Report is an invaluable collection of data
on al ternative solutions to the probl ems of interest, and
represents a point of departure for the CAWCS.

B. Corps of Engineers

Interim~ on Survey For Flood Control, Gila and Salt
livers, --SlllMpie bam ~ MCDowe" Dam Site, trlZori'a: T95'7.

The Corps studied the Salt-Gila system flood problems in the
,1950's, and published this report which resulted in authorization
of a project to reduce flood damages. The project was never
implemented because of subsequent authorization of the CAP and
Orme Dam. The study contains valuable background and technical
information and will be used as a resource document.

General Design MemorandUM - Design Memorandum No.2 - General
@jS19, for Santa Rosa Wash Jfat Momo1 Hot Dam and Lake St.

a r ,~71. -_. ----

The Santa Rosa Wash Project, which was completed in 1974, was
. a coordinated effort of the Corps, the Bureau of Indian Affairs,
~'o,Pinal County, and the Papago Indian Council •. The project
includes a multi-purpose dam and lake, the Vaiva Vo irrigation
works downstream from the dam, and fish and wildlife recreational
facilities. This project is being considered as a possible
CAP regulatory storage facility.

General Design Memorandum - Phase I, Plan Formulation For
Indian Bend wash, 1973. - - ---.--.,;;.- - -
This document describes a unique flood control project Which
incorporates multiple use of the floodplain along with structural
Ind non-structural flood control measures. Conceptually, it

."'s-similar'to the Rio Salado plan for the Salt River, and will
be useful as background information. Indian .Bend Wash enters

. the Salt River in the CAWCS area, making it imperative that
hydrological information presented in this report be taken
into account.

Gila River, New River and Phoenix City Streams, Design Memorandum
'Ph'iSe I, Plan Formulation, 1976•............- - ............................-

.l This document describes I flood control project in the Phoenix! lrea. The project, which is under construction, .ffects the
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area hydrology to some extent by the construction of four dams
(Dreamy Draw, Cave Buttes, Adobe, and New River) and a diversion
channel.

Painted Rock Dam Operation Study, Information Brochure. 1977.

Painted Rock Dam is located on the Gila ~iver at the western
edge of the CAWeS area. The operation of this facility
currently is under study and various operational schemes are
described. Problems associated with operation of Painted Rock
Dam should be taken into actount during this Study.

Phoenix Urban Study

The Corps is in the final stages of this study which addresses
flood control, water quality, and water conservation; areas of
interest common to the current Study. Although the final
draft will not be submitted to the Division Engineer, South
Pacific Division, Corps of Engineers until September 1979,
the following interim and draft reports are pertinent.

Groundwater Recharge, .February 1977.

This working paper presents a conceptual plan for artificial
ground-water recharge of floodwaters in the Salt River.
The principles of operation of this plan will be analyzed
more carefully in the current Study.

A Plan of Study for! Demonstration Recharge Project.i!l
the Salt River viTTey, OCtober 1978.

This working paper, prepared for the Corps by the University
of Arizona, describes many facets of artificial ground
water recharge and recommends comprehensive study of the
concept through a demonstration project. A report has
not yet been approved or released by the Corps, but the
concepts presented are of interest to the CAWeS.

Draft Final Plan, 208 Water Qual ity Management Program,
December 1978.

This plan, prepared by the Corps for the Maricopa Association
of Governments (MAG), presents an areawide weter quality
management plan to meet the requirements of Section 208,
Public Law 92-500. Water quality problems in much of the
Study area are described and will be taken into account
in the current Study.
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Draft Nonpoint Sources of Groundwater Pollution, Water
J)Ual ily Management Program, November 1978.

This portion of MAG's 208 plan is a comprehensive description
of ground-water quality problems and contains a plan to
gain better understanding of the causes of the problems.
Data contained in the report will assist in the assessment
of ground-water quality impacts associated with plans
being considered by the current Study.

Draft Environmental Assessment and Impact Sita tement ~
'Po int-Source Metro phoen ix Alterna t ives, Novembe r 1978.

This environmental document addresses water quality in
the heart of the CAWCS area. It not only provides water
quality management data, but also contains considerable
environmental setting information.

Rio Salado, Phase ill, 1978.

This report, prepared for the Corps by the Research and Service
Foundation,College of Architecture, Arizon'a State University,
describes various flood control channel configurations in
the Salt River. The Rio Salado concept envisions multiple
use of the natural channel by open space, g,reenbel ts,
recreation, commercial operations, and flood control
facilities •. Rio Salado will be defined further by the
CAWCS.

C. Other Federal Agencies

1. U.S. Geological Survey (USGS)

The USGS conducts several programs of ,particular
interest to the CAWCS. Their annual report on water
flows and ~ter quality will be used as a basic data
source. The USGS has recently undertaken a thorough
study of ground-water aquifers which will develop
information pertinent to ground-water recharge and

. storage. The USGS is also involved 1~ the analysis
of hydrological data from the recent fl oods.

.-
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D. State Agencies

Fish and Wildlife Coordination Act Advance Planning
lej?Ort for the Central Arizona 15'rOject, June 1976.

This report provides an assessment of environmental
concerns related to the CAP that should be carefully
considered.

2. U.S. Soil Conservation Service (SCS)

The SCS has conducted numerous studies of flood
control projects in the Study area, e.g., the Buckhorn
Mesa and White Tanks projects. To the extent that
these studies affect local hydrology, they will be
considering during the CAWCS.

3. U.S. Forest Service

This agency controls much of the land adjacent to the
Salt and Verde Rivers. Current planning efforts by the
Forest service directed at management of recreation along
the Salt River will be of interest to the CAWCS. A
Draft Environmental Statement, Lower Salt River Recreation
Area (R3-78-02) was publiShed in January 1979. discussing
t"fi1'S planning.

4. U.S. Fish and Wildlife Service

Arizona Water Commission

Phase I - Arizona State Water Plan, Inventory of Resources
and Uses, July 1975, and Phase-rr-- Arizona State Water
Jrin:-ATternative Futures, February 1977, and Phase III 
~ 1, Arizona State Water Plan - Water Conservation:
June 1978, are all valuable to the CAWCS for their presen
sentation of data on water supply and uses. Subsequent
parts of phase III, an evaluation of potential water
resource management plans, are under preparation. The
Water Commission has primary responsibility to recommend
CAP water allocations to the Secretary of the Interior.
The amount of water available for allocation (as it is
influenced by availability of regulatory storage) will be
of interest to the Arizona Water Commission. The Water
Commission also is assigned primary responsibility for
flood control .etters by the Governor.

1.
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2. Groundwater Management Study Commission

This agency is involved in preparation of a ·ground-water
Management plan for Arfzona. to be incorporated fnto
state law in 1981. The staffs of the Agencies have
conferred with the Commission fn the past and wil' continue
to do so. The eventual plans may affect feasibility of
ground-water storage and artificial recharge.

3. Office of Economic Plannfng and Development (OEPAD)

OEPAO is conductfng studies related to secondary econo~ic

benefits of channel fzation as a part of the Rio Salado
concept. Prelfminary indications are that the benefits
are substantial. Inasmuch as an assessment of the primary
benefits (i.e •• preventfon of flood damages and reduction
of business losses) has indicated a lack of economic
justification for channelization. the OEPAO conclusions
will be of great interest. .

4. Office of the Governor

Governor Babbit has appointed a 28-member Community
Advisory Board~to advise him (and the Agencies) on the
best plan for Salt-Gila flood control and CAP regulatory
storage. This Board will playa key role in the Study,
as is described in the next section of this report.

E. Local Agencies

1. Flood Control District of Maricopa County (FeDMC)

The FCCHC lets IS the local sponsor for flood control
projects in the county. Its interest and input to this
CAWCS is obvious, particularly in relation to local cost-

,. sharfng requfreme.nts. This Igency Ilso is conducting a
". study of the feasibl1 fty of channel clearfng on the Gila

River in the general vicinity of Buckey•• the results of
. which will be of interest to the CAweSi however, there is

ftO established schedule for completion.

Mlrfcopa Associatfon of Governments (MAG)

Thfs voluntary Issociation of cities fn Maricopa County
and the County ftself has been desfgnated IS the responsible
agency for Wlter quality ,1ann1ng as required by Public
Llw 92-500. With assfstance from the Corps, MAG has
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Alternative leans of controlling floods .1onQ the Salt and
Gfla Rivers

Conservation of local floodflows

Regulation of CAP water supplies

Reductfon of ground-water overdraft

Archeological and historfcal impacts

Socia' impacts

Economic impacts

Endangered species

Vegetatfon and ~ldlife habitat

Ground-water recharge

.Impacts on Indian communities

Water and air quality

Dam safety

Recreation

Fish and ~ldlife enhancement

B. Interagency.!!!! Force .2!l.Q!!n!~ Al ternatives

Based on the responses to the Orme Dam Draft £nvfronmental
Statementl 'the WPRSreassessed .1 ternathes toOrme Dam. The Interagency

:,. 'ask Force on Ome Dim Al ternatives was fonned in April 1977 to identify
and evaluate prfmary-purpose alternatfves for CAP regulation and flood
control. The Task Force consisted of individuals with varying viewpoints
and backgrounds. ATechnfcal Work Group was organized. ~ich in turn
was divided into nood Control, Regulatory, and Environmental/Socio
economic SubeOfllnfttees. The Task Force suspended work following a
september 3D, 1977, Mmorandum from the Lower Colorado Regiona' Director
of the Water and Power Resources service that liD further funds be expended
on 0..... Dam or 1"1 confluence structure. Activftfes were resumed after

'- ;
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clarification was received indicating that Congress had not intended to
prohibit the study of alternatives at the confluence site. On May 5, 1978,
the Task Force submitted a final report which stated that a consensus
recommendation could not be made because of the complexity of the issues
involved, a shortage of time and resources, and the divergent opinions
of the Task Force members. Opinions expressed in response to the final
report are valuable to the current Study and constitute a primary ,
source of infonnation for identification of al ternatives to be eval uated
further in this Study.

C. The Community Advisory Board

In 1978, Governor Babbit organized the Community Advisory
Board, Salt-Gila Flood Control and CAP Regulation StUdy, to review and
advise on the identification and selection of a viable alternative for
flood control and CAP regulatory storage. The Board is composed of
community leaders representing a wide range of constituencies and interests.
Th~ interest in expediting the CAWCS has been continually expressed by
the Board and they will be an extremely important group for providing
feedback as the Study progresses and eventually in hel ping to mol d a
community-wide consensus for the selected plan.

Three public meetings on the Study of Alternatives for Salt
Gila Flood control and Regulation of Central Arizona Project Waters (now
CAWeS) were held at: The Buckeye High School Auditorium, January 30,
1979, 7:00 p.m., with 188 persons filling out attendance cards; the
Maricopa County Supervisor's Auditorium, Phoenix, January 31, 1979,
10:00 a.m., with 57 persons filling out attendance cards; and the
Centennial Building, Mesa, January 31, 1979, 7:00 p.m., with 52 persons
filling out attendance cards. The first meeting was chaired by
John Hawley, Mayor of Buckeye; William A. Lavell, Field Solicitor for
the Department of the Interior in Phoenix, chaired the second meeting;
and Wayne C. Pomeroy, Mayor of Mesa, moderated at the third meeting.
Representing the Water and Power Resources Service at these meetings
were Dick Shunick, Projects Manager for the Arizona Projects Office, his
assistant Des Chappelear, Stephen Magnussen, Chief of Advance Planning,
and Herb Dishlip,'Agency Manager for the Study. Present for the Corps
of Engineers were Colonel Gwynn Teague, District Engineer, Los Angeles
District. Lieutenant Colonel Verne Doyle, Special Assistant to the
District Engineer. Joe Dixon, Agency Manager, and Will Worthington,
Urban Studies Chief.

Each of these meetings began with slide presentations describing
the issues of SIlt-Gila flood control and regulation of CAP waters and
briefly summarized the alternatives under study by the WPRS and Corps.
The Study (now CAWCS) process and schedule which the Agencies will
follow .150 were discussed. The public info~ation brochure was also
distributed.



Specifically, it was suggested that:

2. Gates be installed .t Gillespie Dam to lower the height of
the struc,ture so that a channel through the Arlington area can be made.

3. The Agencies assist in a local program wMch would be
, es,tablfshed to prepare an environmental assessment for channel cl earing.

1. The Agencies recognize there is no al ternative to channel
clearing or channelization between 91st Avenue and Gillespie Dam.

I
I
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5. The Agencies' priorities be shifted to p~ovide flood protection I
for downstream areas in advance of any decision on CAP regulatory storage
or' upstream flood control measures.

I
I
I
I
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4. The Salt River Project's operations be reoriented to provide
gr-eater flood controL .. '

" . ~ ...;..: The potential for water conservation and storage shoul d be
studied-in order to develop plans to protect the area from the damaging
effects of droughts.

At the Phoenix .eting, 12 persons lllade comm~nts regarding the
"t~d for clearing the G11a River channel in the CAWCS !area, support for
.rld opposition to Onne Dam or any structure at or near the salt-Verde
cClnfluence, danger to riparian habitat and wildlife posed by some
.llternathes, concern for Fort McDowell Indians, suppOrt of non-struetural
Ic.1utfons to flood control and CAP regulatory storage ineeds, adequate
.,·idges over the Sal t Rher, both criticfsm and support of the sal t
111ver Projeet's operation during the floods of 1978-1979, and concern
o"er safety of Stewart Mountain and Roosevelt Dims..

Fourteen persons made comments at the Buckeye meeting. In
general, these involved: Concern over the length of time of the Study,
lack of adequate bridges over the Sal t and Gil a Rivers from 91 st Avenue
tel Gillespie Dam, impaired access to Rainbow Valley, need for channel
clearing or channelization of the Salt and Gila Rivers from 91st Avenue
tel Gillespie Dam, environmental impacts of upstream structures, channel
clearing or channel fzatfon, concern for the-Fort McDowell Indians.
op,eration and safety of Painted Rock Dam, 11nking down,stream flood
ccmtrol (as it relates to the CAWCS) with CAP regulatoiry storage,
cr'iticfsm of Sal t River Project during the recent floods, and support
anld criticism of Ome Dam.

The meetings were then open to public questions and statements.
The representatives of the VPRS and Corps made respons.s to these
questions and comments whenever appropriate.
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Specifically, it was suggested that:

1. Channelization or channel clearing is needed below the
9lst Avenue wastewater treatment plant even if Orme Dam or alternative
upstream flood control structure is built.

2. Ground-water recharge be thoroughly investigated as an
alternative for CAP regulatory storage.

3. Renewed consideration be given to regulatory storage damsites
on the Agua Fria and Gila Rivers.

4. San Carlos Lake be investigated for CAP storage.

5. Floodplain regulation be strictly enforced.

6. The Salt River Project's responsibilities should include
specific flood control duties.

7. Improved flood warning systems are needed.

Twenty persons made comments at the Mesa meeting. In general.
these comments concerned: The length of time of the Study (now CAWCS).
cost of the Study. costs of Orme Dam and Reservoir and of channelization
of the Salt River, operating criteria for any proposed upstream flood
control structure. criticism of the Salt River Project's operation·
during the 1978 floods. the effects of proposed structural alternatives
on riparian habitat and eagle nesting areas, the need for non-structural
alternatives for both flood control and regulatory storage. the safety
of Stewart Mountain and Roosevelt Dams, concern for the Fort McDowell
Indians, the need for channels and bridges along the Salt River. and
support for and opposition to Orme Dam and Reservoir, as authorized.

Specifically, it was suggested that:

1. The Sal t River Project provide increased fl ood control
through modification of existing regulations or restructuring of the
Board of Directors.

2. Water exchanges with the Salt River Project be accomplished
to provide CAP storage.

3. Bridges, channels, and floodplain regulation be examined as
more economical solutions to flood protection.

4. Ground-water recharge be promoted as an alternative for CAP
regulatory. storage and flood control.
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5. Improved fl ood wa rn ing systems be developed.

. 6. The Agencies recognize that construction of any new upstream
structure or Modification of existing structures may endanger important
archeological sites and critical riparian habitat.

£. Public Review and Comment

Numerous comments and suggestions were receiv~d by the Agencies
in addition to the statements mlde at the public meetings. Several
letters and telephone calls were received in response to brochures.
A number of comments were included the mal1back postcal"ds. Letters
containing suggestions and points of view were receiv~ as a resul t of
newspaper articles and television coverage of the f1oo~ events. Letters
written to the newspaper editors often contained info~ation relevant to
this Study. Many specific public comments on the PLAN. OF STUDY were

. provided by members of the Technical Agency Group and the Community
Advisory Board. These groups were furnished early drafts of this report
so that their ideas and comments could be incorporated into the final
report.

~ The Agencies have chosen to reply to these comments through
revisions, corrections,andadditions in the text rather than by a
separate"comment/ response section. The direct incorporation of public
comnents into this document 15 intended to IIIke the public viewpoint an
integra' part.of the CAWCS. .

!!:age ! Element Identification·

T~le planning process for this Study involves a series of steps to be
re:peated several times until a preferred system of alternatives can be
re:conwnended. The alternative elements presented werefdent1fied in
S1;age I of this Study. Examinatfon of the elements h.s been conducted
tel determine the extent of further study needed.

An init,al~level study would involve:

1. Preliminary analysis of water supply or flood control level of
11rfectfveness.

2. Area-capacity calculations.

3. Literature review of pologica' fnfonnatfon.

4. Prelt.inary cost Istt.-teS.
t

s.. f1eld reviews by engineers and geologists.
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A feasibility level study would involve:

1. More detailed analysis of water supply or flood control as
detennined by operation studies or fl ood routing studies.

2. Geotechnical investigations, including a drilling program to
detennine geological conditions below the ground and to detenn1ne sources
of construction,materials.

3. Site specific engineering design and cost estimates.

4. Studies of environmental, social, economic, demographic, and
other relevant non-engineering factors.

Most of the elements have received at least initial levels of study
during Stage I. However, during the public meetings, several additional
alternative elements were suggested which require an initial level of
study. These elements will be included in the Stage II analysis.

After further study each element will be combined into systems and plans
and their impacts and effects analyzed. Those systems which are detennined
most acceptable will be studied at an increased level of detail until a
preferred plan or plans can be recommended. At each decision point the
public will be involved to a great extent.

Reducing the number of alternatives in order to allow concentration on
the most promising is essential if the Study is to remain on schedule.
A description of each alternative and a recommendation by the WPRS and the
Corps for further study is included in this summary.

While several sites may be appropriate for such primary reasons as
recreation or ground-water recharge, the alternatives presented are
primarily for flood control and CAP regulatory storage. These recommend
ations were based largely on three factors: (1) geology, (2) location,
and (3) economics. Geological problems related to foundation prepara
tion and particularly to the prevention of seepage at the storage sites
are often referred to as geotechnical problems. Because of the number
of elements a~9 the complexity of the Salt River system. a computer
model (HEC 1~ was used to estimate on a preliminary basis. the.
economic and hydrologic performance of alternatives systems for
flood control. The model has two methods of evaluating the alternative
systems:

11 Corps of Engineers: The "ydrologic Engineering Center, ·Optimal
Sizing of Urban Flood Control Systems,· Technical Paper No. 42,
March 1974
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1. Unconstrained Optimization. In this method ,the system
(In element or combination of elements) that produced the maximum
nt!t econClnic benefits was derived. Maximum net eeonomic benefits
a"e the benefi ts derived frCln the sys tern; 1n th is case, fl ood
dl~age reduction minus the annualized cost to build the system.

2. Constrained Optimization. In this method, the alternative
system was constrained to meet a specified performance level. In this
CltSe, the constraint was to reduce the Stan~ard Project Flood and
100-year flood through Phoenix to 50,000 ft /s and, at the same time, to
pr'oduce maximum net econornicbenefi ts.

SOlth methods were used in screening the al ternative sys terns. It was
de'tennined from this scr~ening that several of the el ements were
ju'stified, either singly or in combination with other elements. _The
hlcation of a site should beabl e either to interface !wi th the CAP
aqlueduct system effectfvely or control the water to prevent flooding
dCIW!'lstream.

Ideally, the most appropriate solution would solve problems of both
regulatory storage and flood control. The detenninatiion of the desired
amlount and degree of water control is an important con'sideration in
analyzing the alternatfves.General1y, flood control ,studies are geared
to protect against the Standard Project Fl ood (SPF). The Standard
Pr'oject Flood 15 intended to represent a flood that would be exceeded in
lIagnitude only on rare occasions, thus providing a standard for design
of' structures offering a high degree of protectfon~ In most cases the
SPF should equal or approximate the flood that would result if the most

.. crftical stonn of record in ·the region would occur over the drainage
area. The flood waters ea~ be controlled toa prescribed -acceptable
flow-, such as 100,000 ft Is, or if enough reservoir space were provided,
they could be eliminated entirely. The studies of CAP' regulatory storage
are also subject to a detennination of the appropriate and desired
amount of reservoir capacity. As the Central Arizona Water Control

"Study progresses. the issue of degree of control will be addressed and
will relji. sfgniffcantly on pu~l ic impact.

A. Description of Alternatives

The Study area was established after consideration of several
factors relating to flood control and CAP regulatory storage. For
easier understanding, this review will divide the alternatives into 4
sections: (1) Verde River; (2) Salt River above Granite Reef Dam;
(3) Agua Fr1a River, ",w. River. Skunk Creek and Cave Creek; and
(4) a'la River. $anta Cruz River. and Santa Rosa Wash.
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B. Verde River Alternatives

There were only four geotechnically feasible elements to be
considered on the Verde River which would serve the main purpose of
flood control. Possibilities may exist for additional water conservation
through the use of water exchange between the CAP and the Salt River
Project which would allow these structures to be used in a CAP regulatory
role.

1. Tangle Creek

The Tangle Creek Dam site is located on the Verde River
seven miles upstream from the present Horseshoe Reservoir. This dam
would provide limited control over Verde River floodflows. but greater
flood control could be obtained in a combination with other plans. A
dam and reservoir at Tangle Creek could impact bald eagle and other
wildlife habitats along the river. Asheep crossing bridge which is on
the National Register of Historic Places could also be affected. Surface
geological investigations utilizing aerial photographs and field geological
Mapping indicates the site contains potentially serious geotechnical
problems Hot springs have been found which would underlie the proposed
emban~ent. These springs flow along the contact or juncture between
the granite and the volcanic bedrock in the area and fould render the
embankment unstable. At this time. no feasible method is known of
effectively controlling the springs. In addition, foundation material
underlying the proposed left abutment is relatively soft and potentially
penmeable under a sustained reservoir.

Recommendation: No further study is warranted because of
geotechnical problems. --- --- ---

2. Modified Horseshoe Dam

Horseshoe Dam is located on the Verde River downstream of
the Tangle Creek Dam site. Enlarging the existing structure could
provide both flood control and water storage. This modification of
Horseshoe Dam could adversely impact bald eagle habitat as well as
archeological sftes. Though further geological studies are required.
preliminary investigations indicate foundation seepaQe problems which
~yrender the sf.e unsuitable.

Recommendation: ~ further feasibilfty study 1! warranted.
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3. Cliff Dam

. The Cliff Dam site is located on the Verde River. immediately
upstream from Bartlett Reservoir. Bald eagle and other wildlife habitats
could be affected. Further study is needed on the archeological.
social. and historical impacts. Though further geological studies are
required. preliminary investigations indicate this to be a feasible dam
site.

Recommendation: ! further feasibility study 1! warranted.

4. New Bartlett Dam

The existing Bartlett Dam cannot be easily modified. but a
new and higher dam could be built immediately downstream. The larger
reservoir created would be used primarily for flood control with some
water storage possible. The bald eagle and other wildlife habitats
could be disturbed. The archeological. historical. and social impacts
ha've not been fully assessed. Preliminary geological investigations
indicate this to be a feasible dam site.

Recommendation: ! further feasibility study!! warranted.

C•. Salt River Above Granite Reef Dam Alternatives

Sites to be considered in this area are primarily suited for
flc)od control. except at the confluence site where regulatory storage
ca" also be provided •. Possibl1 ities ·may exist for additional water
conservation at other sites through the use of water exchange between
tht! CAP and the Sal t River Project.

1. Carrizo Creek Dam

The Carrizo Creek Dam would be located on the Salt River
. be110w the :'tonfluenceof the Black 'and White Rivers near Alkali Canyon

and east of ~oosevelt Lake. The purposes of this dam and reservoir
woL,ld be to improve the qual ity of the Sal t River water and allow for
tht~ diversfon of water to Gfla River to augment the natural infl ow to
tht! San Carlos Reservofr • Carrizo Creek Dam would be too far upstream
to offer effective flood control for the Phoenix area. and it cannot be
ust~d for regulatory storage. t

Recorrrnendatfon: No further study.!! warranted because !!!!
!it::!. meets ne1t'her flood controFncr '!1u,htory storage needs.
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2. Klondike Buttes Dam

Klondike Buttes Dam is located on the Salt River just
above Roosevelt Lake and its primary feature would be flood control of
the upper portion of the river. It is not suitable for CAP storage. A
dam and reservoir at this site would vegetation along the stream and
would encroach upon a proposed Wild and Scenic Rivers area. Adam at
this site would not control Tonto Creek. a major tributory to Roosevelt
Lake. thus leaving a large uncontrolled area downstream. Klondike
Buttes Dam would have the capacity to store 550.000 acre-feet of water
for flood control purposes and would cost approximately
$90 million. In comparison. modification of Roosevelt Dam (see below)
would provide storage of 558,000 acre-feet of water and would cost
$23 ml111on.

Recommendation: No furtherdstudi is warranted because the
site does not meet regulatory storage nee s. lso. the cost of a aam at
this site woul~ prohibitive. ~ - - - - --

3. Modified Roosevelt Dam

Roosevelt Dam could be enlarged primarily for flood control.
though increased storage is possible. Estimates of 20 additional feet
are the maximum without requiring major design changes. Same archeological
sites would be adversely impacted. and Roosevelt Dam is on the National
Register of Historic Places. This site has no identified geological
problems.

Recommendations: ! further feasibility study!! warranted.

4. Coon Bluff Dam

The Coon Bluff Dam is located on the Salt River 1 mile
upstream from its confluence with the Verde River. While the site has
only been analyzed for regulatory storage. flood control could be an
alternative use. Wildlife and bald eagle habitat could be adversely
affected IS would archeological and historical sites and flowing stream
recreation. Serious geotechnical.problems are present at this site.
Abutments and foundation drilling indicate the foundation is comprised
of weakly to non-cemented, sandy, and silty gravel grading to gravelly
silt and sand toward the right abutment. This fonmation extends to
depths of at least 356 feet. Material of these types Ire considered
penmeable. Blanketing of the foundation and reservoir area to reduce
seepage volume and velocity is probably not practical because of the
large reservoir area and local topography. If remedial lleasures were
undertaken at this site, they would be extremely costly_ It 1s,
however,.considered possible to design a dam that would seep It this

/
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•

s'fte degrading its value as a storage reservoir. The rhleof failure
o1f such a dam from piping. due to increased pressures caused by a
M!servoir coupled with the easily erodable foundation material may be
s1'gnificant.

Recommendation: .!2. further study.!! warranted because .£!
~~geotechnica' problems.

s. Confl uence Site (Onne Dam)

This site is located at the confl uence of the Sal t and
VE!rde Rivers and provides storage for the CAP in addition to f1 ood
cClintrol from both streams. The impact on wildlife and bald eagle habitats.
flowing stream recreation. archeological and historical sites. as we"
as the flooding of significant portions of the Fort McDowell and Sa't
River Indian Reservations are major concerns. Smaller structures at
this site will al so be studied and some adverse impacts may be reduced.
However. a loss in flood control and/or regulatory storage capacity
would result. A small structure may be used in combination with other

·plans.

Recommendation: A further feasibil ity study is warranted.

6. Granite Reef Dam

: The Granite Reef Dam would be constructed 4 miles downstream
from the con·fluence of the SIlt and Verde Rivers. providing a large
amount of CAP storage capacity in addition to flood control. This

- earthen dam would require twice the length needed at the confluence
site. and similar environmental and social impacts would result from
its construction. Particularly. the wildlife habitats. and flowing
stream recreation opportunities would be affected. Portions of the
surrounding Indian Reservations would be flooded.

J> ~::,. Recommendation: .! further feasibility study.1!. warranted •
.',' ,'.

7. Rio Sa'adolow Dams

The Rio Salado Low Dams would consist of. three earthen
stlr'uctures on the Sal t River between Mesa and Phoenix and could provide
.1nimal CAP storage. Site geology is alluvial fill which is considered
penmeable. Storage losses would be severe and would require reservoir
lining. Surface regulatory storage does not appear lobe feasible since
these dams themselves Illy require upstream protection from flooding and
sflltfng. No archeological, environmental, or historfcal fmpacts have
bet!n fdentified.

Recommendation: .!2. further study.!! warranted because .2!
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~eotechnical problems and because the site meets neither flood control
.!!2! regulatory storageneeds. --

D. Agua Fria. New River. Skunk Creek. and Cave Creek Alternatives

Sites in this area were primarily evaluated as regulatory
storage sites. ~drologic studies indicate that floodflows from the
Agua Fria River contribute only a small portion of the total volume of
floodwaters on the Gila River. Based on this information. it has been
determined that the analysis of sites for primary purpose flood control
is not warranted on the Ague Fria River. Advanee planning and construction
are currently under way to provide flood control on New River. Skunk
Creek. and Cave Creek by way of the Corps of Engineers New River and
Phoenix City Streams Project.

1. Lake Pleasant Storage

Lake Pleasant is located on the Agua Fria River behind
Waddell Dam. It is an alternative which would require no dam enlargement
but would use the available vacant space behind the existing dam for CAP
water storage. This vacant space is available in years when the Agua
Fria River runoff is low. Acanal would be needed to connect Granite
Reef Aqueduct with Waddell Dam. Waddell Dam was constructed in 1928 by
the Maricopa County Municipal Water Conservation District No.1.
Since this dam is not a Water and Power Resources Service structure. it
would have to be carefully analyzed to determine if it would meet criteria
and standards for water storage.

Recommendation: ! further feasibility study.!! warranted.

2. New Waddell Dam

The New Waddell Dam would be located on the Agua Fria
River immediately downstream from the existing Waddell Dam which impounds
Lake Pleasant. The primary purpose of this earthen dam and reservoir
enlargement would be to provide additional space for CAP storage. The
reservoir would be directly connected to the Granite Reef Aqueduct by
means of a canal and pumping plant.

Geological investigations are currently underway to determine
the most feasible dam and spillway locations and to determine if seepage
from the reservoir is a problem.

~ecommendation: ! further feasibility study.!! warranted.
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3. Agua Fria Dam

The Agua Fria Dam would be located about Sit miles downstream
of the existing Wlddell Dam where the Granite Reef Aqu'educt crosses the
Ag!ua Fria River. This site, considered primarily for CAP storage, would
ha.ve a long narrow basin limiting storage capacity. Environmental
111'Ipacts are expected to be minimal, but several archeological sites
wCluld be affected. Examination of the Agua Fria site geology indicates
.1'11 unconfined reservoir basin. The foundation, left abutment and reservoir
.r'eas are all sited on alluvial materials. Depth of a,11uvium exceeds
400 feet. This data correlated with geologic data recently developed
fClr CAP's; Agua FrfaRiver Siphon ,indicates the high probabil ity of
SE!Vere seepage losses from the reservoir area to the New River
dr'ainage. These losses are likely since no bedrock separation between
the two channels has been found. Extensive foundation treatment would
be! necessary to reduce the underflow to a rate which would preserve
the integrity of the structure. To reduce the loss of imported CAP
water to the adjoining basin, the reservoir area would have to be
$E!aled or lined. It appears lining material in the quantities required
ar'e not available. so the cost of remedial measures at this site could
be! prohibitive. Without remedial measures at this site, yields are
expected to be extremely poor.

. Reccmnendation: No further study is warranted because of
J!'otechnical problems. - - -

4. Calderwood Butte

The Calderwood Butte Dam would be a mile-long earthen dam
l~~ated about 3 miles downstream from the Granite Reef Aqueduct on the
Aglua Fria River. This site would be primarily used for CAP storage.
Pumping would be necessary to return reservoir water to the aqueduct.
N~I serious environmental fmpacts have been identified, although severa'
.r~heological sites would be fmpacted. A field revie~ of the site
hldicate similar surface geology as that of the Agua Fria site 4 miles
upstream; That fs.largelyunconf1ned .lluvium. ·The depth to bedrock is
Urllknown at the dam axis, but surrounding geologic fonnations, when
correl ated with the geologic 1nfonnation at the upstr~am site, indicate

'.' that bedrock could be too deep to allow a suitable foundation design.
The reservoir area would have to be lined or sealed to reduce seepage
losses of the type encountered at the Agua Fria site•. Without significant
n!llledial measures at this site, yields are expected to be extremely'
pclor. No significant flood control for the CAWCS area would be provided.

~ . Recommendation: ~ further study.!! Wlrranted because .2!
J!!otechnical pro61 ems.
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5. North Phoenix Flood Control DaMs (for CAPt

~ The Corps of Engineers is currently constructing three
dams': Cave Buttes Dam on Cave" Creek; New River Oam on New River; and
Adobe Dam on Skunk Creek. These dams will protect much of Phoenix from
floods on those streams. but they will not protect from flooding on the
Salt and Gila Rivers. Neither will they provide water storage. Enlarging
these dams to store CAP water has been suggested. but the topographical
conditions at these sites would preclude the larger reservoir.

If converted to regulatory storage. these dams would lose
their flood control effectiveness. Conversion of the dams could also
impact archeological sites.

Recommendation: No further study is warranted because of
conflicting requirements between-regulatory storage and flood contro'--.

E. 6ila River. Santa Cruz River. and Sa~ta Rosa Wash Alternatives

The alternative elements in this area have received limited
attention as possibilities for CAP storage. They have no potential for
flood control in the Phoenix area. As a result of suggestions received
from the public, these alternatives. except for Coolidge. will receive
an initial level of study.

1. Coolidge Dam

Coolidge Dam is located on the Gila River within the San
Carlos Indian Reservation about 60 miles east of the town of Florence •
Historically, San carlos Reservoir behind Coolidge Dam has rarely filled,
and therefore extra storage space has been available. However. to use
this space for CAP regulatory storage would require a 60 mile pipeline
and a series of pumping plants to connect the reservoir with the Salt
Gila Aqueduct. Construction of such a pipeline would be difficult and
the costs would be prohibitive. Some water exchanges may be possible
and are being studied in connection ~th the operation of Buttes Reservoir.

Recommendation: No further studf is warranted because
thf s .!1!!. meets neither '1ood contro' M!: regu atory storage need s.

2. Florence Dam

The Florence Dam is located on the 6ila River about
4 miles below Ashurst-Hayden Diversion Dam and 6 miles east of the town
of Flf»rence. If Florence Dam were constructed, the Ashurst-Hayden
struCture would be inundated, thus blcking water up to the proposed
Buttes Dam. CAP water waul d have to be pumped frCIII the Sal t-Gl1 a Aqueduct

I
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tel the reservoir for the regulatory storage. As presently envisioned, a
dllm and reservoir at the Florence site would provide no downstream flood
control on the Gila River•. Environmental impacts along the river may be
l1imited since the site 15 partly located on a dry wash. Four prehistoric
s1ites would be affected. The geology of the area is a problem and
SE!epage losses fran the storage pool could occur. Additional geological
analysis is needed.

Recommendation: !!£!:!. initial study.!! warranted.

3. Buttes Dam

Tat Momol1kot Dam is an existing structl:lre located on
Santa Rosa Wash on the Papago Indian Reservation. Constructing a 30-
mile feeder canal from the Salt-Gila Aqueduct to Tat Mornolikot could
provide CAP water storage. However. seepage of water out of the reservoir
basin is a major concern. If converted to regulatory storage. this dam
wlould lose its flood control effectiveness. Environmental impacts are
e,Kpecied to be minimal sinee the Santa Rosa "'ash is dry.

,Recanmendation: !!2.!:! initial study.!! warranted.

5. Painted Rock Dam

. Painted Rock Dam and Reservoir are located on the Gila
River near :,the .town .ofGi1l Bend. It has been proposed tha t flood
waters stored there be put to beneficial uses in other parts of Arizona.
Unfortunately Painted Rock Reservoir's downstream location creates a
problem:1n delivering that water to the major agricultural and metropolitan
areas.

Recommendation: No further study.!!. warranted because the .!lli.
.eets neither flood contro'-nor regulatory storage needs in the Phoenix
!e""trOpo11tan.!t!!. - --,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

70

F. Channels

Several channel configurations were analyzed for flood control
purposes. They included rectangular concrete. trapezoidal concrete, and
soft-bottom with revetted side-slopes. The preliminary costs per mile
in million dollar (in 1978 dollars) increments for the three channel
configurations are as follows:

Rectangular Trapezoidal Earth
Design Q. Concrete Concrete Soft-bottom

20.000 ft~/s .3 3.5 2.6
50.000 ft /s 6.6 5.5 3.3

150.000 ft~/S 14.3 11.5 6.9
250.000 ft /s 21.0 17.4 10.4

Of the three. the soft-bottom type appears to be the most cost
effective for flood control. An economic benefit/cost analysis was
perfonmed for channels between Granite Reef Diversion Dam and Gillespie
Dam. These studies indicate that a continuous system of channels is not
justified. Of the three sections studied, those between Granite Reef
Diversion Dam and Country Club Drive and between 35th Avenue and
Gillespie Dam do not incur enough flood damages to justify annual
costs. The economic analysis for these two sections is as follows:

AVERAGE
ANNUAL CONSTRUCTION ANNUAL

SECTION DESI~N Q LENGTH DAMAGES COST COST
(ft Is) (miles) (million) (mil lion)

Granite Reef
Diversion Dam
to Country

$38.3 $ 2.6Club Drive 50.000 11.6 $ 212.000.

35th Avenue
and Gillespie

$152. $10.5Dam 50.000 46 $1.500.000.

Recommendations:

1. Granite Reef Diversion to Country Club Drive: No further
study is warranted because of poor economic Justification. 'Tne benef; t/
cost ratio for flooo contro'-is estimated at 0.08.- - - --
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2. Country Club Dr.ive to 35th Avenue: A fuirther feasibility
.!;tudy .!! warranted. - .

3. 35th Avenue to Gillespie Dam: .No furth~r study is warranted
~ecause £f poo, economic Justification. Thebenefit}cost rat'lO is
.!!stimated !1.:..!.

G. Levees

A continuous system of flood control levees which would create
I floodway has been analyzed. This alternative would not provide CAP
",ater storage. Controlled water releases from upstream reservoirs may
,·equire SOfl'le easements on lands which would be flooded. Levees should
be considered in combination with reservoirs to redu~e easement require-
l1~ents •

Levees can be .constructed with or without a supplementary
c:oncrete or soft-bottom .low-fl ow channel. They are constructsd to
ilccommodate either the Standard Project Flood· or a 100,000 ft /s flow.
,rhe preliminary costs per mil e in million dol1lr increments are as
1fol lows:

Levees along the salt-Gila Rivers do not appear to be economically
.Justified as a total solution to the flood problem. :Specifically, the
:sections between Granite Reef Diversion Dam and Country Cl ub Drive and
35th Avenue to the salt-Gila River con,fiuence do not. incur enough
flood damage to justify the annual costs associated ~th construction
of leve~s•. The economic analysis for levees in these two reaches appears
below. "Because they are most cost effective, calculations for levees
'without low flow channels were used in this economic analysis.
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AVERAGE
ANNUAL CONSTRUCTION ANNUAL

SECTION DESI~N Q LENGTH DAMAGE COST COST
(ft"/s) (mil es) (million) (million)

Granite Reef
Diversion Dam
to Country
Club Drive 290.000 11.6 $148.000. $59.2 $4.1

35th Avenue
to Salt-G1h
River
Confl uence 290.000 10.7 $313.000. $54. $3.6

Recommendations:

1. Granite Reef Oiversion Dam to County Club Drive: No
further study 1! warranted because of poor economic Justificatio~ The
benefi t/cost rati 0 h estimated .!1 0:-04.

2. Country Club Drive to 35th Avenue: A further feasibility
study for two-sided levees 1! warranted.

3. 35th Avenue to sal t-Gll a River Confl uence: No further
study is warranted because of poor economic justification.--The benefit/
cost ratio is estimated at '0:"09. " -- - --

. 4. Salt-Gila River Confluence to Gillespie Dam: A further
feasibility sfUdy is warranted for a single-sided levee along the north
side of the r ver.-- - - -

H. Channel Clearing

The overgrowth of salt-cedar and other such desert shrubs has
obstructed,'the Gila River channel in many areas. Clearing a swath
through this growth has been suggested as a means to allow flood flows a
path to follow. Several methods. including chaining and controlled
burning. could be used to accomplish the clearing. ' The Maricopa County
Flood Control District is presently investigating a plan to provide a
1.000-foot wide clearing on the Gila River. Furthermore. the Corps of
Engineers has an authorized flood control project tJ95~ survei for Flood
Control, Gila and Salt Rivers, Gillespie Dam to Me we 1 Dam it!; ,
Arizona) imlCh-rnclUdis clearing the r1verbe~0 create a 2,OOO-foot
floodray from Gillespie Dam to Granite Reef Dam.

.·RecOlll1lendation: ! further feasibility study.!! warranted.
I
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I. Water Exchanges

Water exchanges for CAP regulation are possible only with
systems in Central Arizona having surface-water sources and storage
reservoirs.

Only three systems of this kind exist: The Salt River Project
on the Salt and Verde Rivers, the San Carlos Project on the Gila River,
the Maricopa County Municipal Water Conservation Distr.ict No.1. on the
Agua Fria River (Lake Pleasant).

Exchanges could be accomplished as follows:

1. Vacant storage space is available in a reservoir at the
same time that CAP needs the storage.

2. The etchanging organization would agree to trade its water
fCllr an equal amount of CAP water. :

3. The exchanging organization would later trade the exchange
water in partial satisfaction of its CAP allotment orde1iver on demand
the exchanged water to the aqueduct system•.

·'Recommendation: ! further feasibility study 11 warranted.

J. Salt River Project Operation for Flood Control .

The existing reservoir system on the salt River would be operated
se) IS to gain optim~l, flood control. The concept may include any or a'l
of the following:

1. Sophisticated runoff forecasting capability.

2. Improved monitoring of watershed conditions.

, .... : 3~', Designated flood control 'space which would vary according
tl) season and !watershed conditions.

.. 4. Additional water outlets to the existing system.

Use of this concept would decrease downstream releases of
water fram ·the system, lessen flood damages, and increase utilization of
the Sa't River floodplain. Impacts on flood control, water conservation,
hydropower generation,. recreation, and fish and w11dltfe habitat must be
evaluated.

~

.. Recommendation: ! further feasibil ity study.!! warranted.
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K. Floodplain Management Measures

The alternatives for flood control may include any or all of
the following:

1. Floodproofin[ - alteration of existing and future develop
ment by such means as floodwalls, small levees, temporary closures on
openings, raising structures, and removal of structures and/or their
contents.

2. Floodplain acquisition - purchase and removal of existing
structures from the floodplain.

3. Floodplain regulation - use of regulations to lessen flood
damage.

4. Flood warning techniques - use of advance warning of
impending flooding to remove people and damageable property. .

5. Bridge construction - construction of bridges of sufficient
capacity to pass floodflows to reduce traffic delay costs experienced
during floods. NOTE: Since such a large portion of recent flood damages
were transportation-related, an extra effort will be made to evaluate
both nonstructural and traditional structural methods of protection
against damages incurred as a result of traffic delays.

These measures do not pertain to the regulatory storage question
and will not completely solve flood problems, but might be justified in
combination with other alternatives.

Recommendation: ! further feasibility study 11 warranted.

L. Ground-water Recharge

Ground-water recharge has been suggested as an alternative
associated with both flood control and CAP regulatory storage. The
concept, used in connection with upstream control, would call for
controlled infiltration of water into the ground to raise the water
table and store surplus water for later use. In order for this concept
to be used for flood control, water must be taken out of an above-ground
reservoir during the winter season and placed underground. This underground
water storage could be used in exchange for space behind existing dams
during the times of flooding. Pumping would be required to recover the
ground water when it is needed. For CAP purposes, proposals have been
.ade that surplus Colorado River water be stored underground for recovery
It I 'ater time. This concept differs from the seasonal storage idea
envisioned from regulatory storage, but it may be valuable for longer
tenn storage.
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The type of information needed to analyze ground-water recharge and
recovery in Arizona 15 quite limited. Al so conflicts of water ownershi p
could Irfse unless provisions Ire made for such a scheme under Arizona's
9round-WIter 1aws •

M. No Action Alternative

A -No Action Alternative- is an element where none of the
proposed elements in the CAWeS area are implemented. The -No Action
Alternative" will assume operation of the CAP Aqueduct and Buttes Dam
and Reservoir without additional regulatory storage and federal flood
protection~ Future development of the Salt River floodplain also would
be limited under the -No Action Alternative" in accordance with Federal
Insurance Administration regulations.

The purpose and status of each alternative discussed is displayed
on the following table.
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Element Purpoae Further Study
Flood CAP Regulatory Warranted UnwarrantedReduction Storage Initial Feasibility

VERDE RIVER
Tangle Creek • • •
Modified Horseshoe • • •
Cliff Site • • •
New Bartlett • • •

SALT RIVER
Carrizo Creek • •
Klondike Buttes • •
Modified Roosevelt • • •
Coon Bluff • •
Confluence • • •
Granite Reef • • •
Rio Salado Low Dams • •

AGUA FRIA RIVER AND TRIBUTARIES
Lake Pleasant • •
New Waddell • •
Agua Fria Siphon • •
Calderwood Butte • •
North Phoenix Flood Control Dams (for CAP) • •

GILA RIVER AND SANTA ROSA WASH
Coolidge • •
Florence • •
Buttes • •
Tat Momolikot • •
Painted Rock Reservoir • •

CHANNELS
Granite Reef Diversion to Country Club Road • •
Country Club Road to 35th Avenue • •
35th Avenue to Gillespie Dam • •

LEVEES
Granite Reef Diversion to Country Club Road • •
Countrv Club Road to 35th Avenue • •
35th Avenue to Salt·Gila Confluence • •
Salt·Gila Confluence to Gillespie Dam • •
CHANNEL CLEARING • •
WATER EXCHANGE • •
SALT RIVER PROJECT • •OPERATION AND FLOOD CONTROL

FLOODPLAIN MANAGEMENT • •
GROUNDWATER RECHARGE • • •
NO ACTION •

I
I
I
I
1
I
1
1
1
I
1
1
1
1
1
1
1
I
I'
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III. PLAN OF STUDY

The Stage I Study Results section just concluded described observations
made and work accomplished prior to publication of this report. From
this point forward. a Plan of Stu~y will be presented which is designed
to resolve the stated problems an needs. taking into account previous
studies. current plans. desires expressed by the pUblic. and preliminary
assessments of the most feasible alternatives.

Planning Objectives

The Water and Power Resources Service assisted by the Corps of Engineers
(the Agencies) are guided by Princi~les and Standards for Planning Water
and Related Land Resources. prepare in 1973 by the Water Resources
~ncil under authority of the 1965 Water Resources Planning Act. These
guidelines require that federal and federally-assisted water and related
land pl anning have "National Economic Development" and "Environmental
Quality" as equal national objectives.

To meet this requirement. therefore. plan fonnulation will be directed
toward meeting current and projected needs and solving problems identified
by the public 1n such a manner that progress can be made toward achieving
society'S preferences for national economic development and environmental
quality. Al so. a system of public infonnation accounts will be establ ished
that displays beneficial and adverse effects on regional development and
social well-being and provides a basis for comparing alternative plans.

The Principles and Standards as applied to the CAWCS require that all
monetary. env1r()rlrnental. and other costs and benefits of the alternatives
will be considered. Planning objectives specific to the CAWCS will be
consistent with national objectives so that each alternative can be
measured against the same standards.

Initially. 12 planning objectives have been adopted subject to review
and modification through the public involvement process. It should be
noted that the authority for the CAWCS is derived from Public Law 90-
537, which authorizes construction of Onne Dam and Reservoir or a suitable
alternative. Therefore, plans developed during this Study should provide
for the purposes of CAP water storage and flood control to the maximum
extent feasible.

..
Study Objectives:

-A. Increase efficiency of the Central Arizona Project by providing
regulatory storage capacity in central Arizona.

I
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H. Develop plans for recreational facilities in! urban areas (such
as those proposed in the Rio Sal ado concept) as well a!s in rural/natural
ar'eas to provide opportunities for recreational enhancement at both
upstream and downstream locations in the CAWCS area.

I. "'Improve water resource management by encoura!ging impl ementa ti on
of' conservation measures such as advanced irrigation techniques and
re!duced household water consumption.

J. Take advantage of opportunities to improve the management and
pr'otectionof open space' and' to increase its extent b~ maintaining
existing wildlife areas and studying the potential for development of
gr'eenbelt floodways and multipurpose projects such as ,the Rio Salado
C(lncept.

K. Improve management and preservation of uniq~e archeological
, arid historical resources in the CAWCS area.

L. Conserve and enhance fish and wildlife res04rces by taking
such measures as creatingmin1mum pools for bass fhh~ries and developing
c()ttonwood seeding programs.

!!~ Planning Process

In order to conduct the CAWCS efficiently. a three-stage process has
bten e)tablished by the Agencies. !

S'rAGE I PLAN OF STUDY. STAGE t efforts include identification of problems
alrld needs in the CAWCS area,establishment of broad planning objectives.
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delineation of public concerns, and formulation ofa management program
for conduct of the CAWCS. Awide array of plans is developed. Following
a preliminary assessment, decisions are made and unsuitable alternatives
Ire eliminated from further study. A PLAN OF STUDY, is published at the
conclusion of STAGE I, it contains alternatives warrantiAg more detailed
evaluation and it describes the Plan of Study to be followed, including
estimated cost and schedule.

STAGE II DEVELOPMENT OF INTERMEDIATE PLANS includes detailed assessments
of geology, foundations, hydrology, hydraulics, costs, structural designs,
and institutional analyses. More detailed environmental assessments and
social and economic studies are also conducted. Non-viable plans are
eliminated in STAGE II and a limited number of plans are recommended for
further detailed study in STAGE III. STAGE II concludes with a thorough
review of findings by the Agency staffs and the general public.

STAGE III DEVELOPMENT OF DETAILED PLANS includes modification of plans
and designs based on economic, engineering, environmental, and social
concerns disclosed during STAGE II review. Emphasis is placed on a more
thorough evaluation of proposed plans and upon implementation arrangements.
Near the end of STAGE III, draft planning reports and environmental
statements are published and cir~ulated for review and comment. Finally,
the Regional Director of the Water and Power Resources Service recommends
a plan for adoption. Final planning reports and environmental statements
are then submitted to the appropriate authorities for implementation.

Numerous public laws (P.L.) and federal regulations guide the Water and
Power Resources Service and the Corps of Engineers in project planning.
The Agencies will conduct their Study activities in accordance with all
applicable laws, regulations, and criteria.

Study Management

The CAWCS will be accomplished by personnel of the Water and Power
Resources Service's Arizona Projects Office with assistance from the
Corps of Engineers Los Angeles District Office, contractors, a Technical
Agency Group (see Public Involvement section for membership listing),
and other Agency staffs such as the WPRS Engineering and Research Center
Ind the Corps Hydrologic Engineering Center. Information developed by
the CAWCS will be presented to the WPRS Regional Director and the Corps
District Engineer for review. The C~unity Advisory Board will also
comment. In the final analysis, however, the ~egion,) Director of the
Mater Ind Power Resources Service is accountable to the Executfvp Rr~nch

and Congress for funds made available to the CAWCS. Figure 4 shows these
relationships schematically.
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The CAWCS involves several levels of management, both internal and
external to the two Agencies involved. The Water and Power Resources
Serv1ce maintains primary responsibility for policy, technical studies,
and aesigns for water conservation components or structures. The Corps
of Engineers responsibilities encompass these same factors in relation
to flood control measures. Coordination between the Agencies will occur
at the local level to assure continuity and adherence to the program
schedule.

An Agency Program Manager has been designated by each Agency to control
internal processes and effect coordination between local offices.

Responsibilities of the WPRS Program Manager with assistance from the
Corps Program Manager are:

A. Prepare work schedules and task assignments; identify deadlines,
funding requirements, and personnel needs; and monitor costs.

B. Conduct public involvement program.

C. Solicit assistance and cooperation from other agencies.

D. Coordinate Agency activities to assure adherence to established
schedules.

E. Identify appropriate tasks for outside contractors and insure
that work performed under contract is satisfactory.

F. Prepare progress reports for the WPRS, Technical Agency Group,
and Community Advisory Board.

The lower Colorado Region, Water and Power Resources Service and the los
Angeles District, Corps of Engineers will provide policy guidance for
conduct of the CAWCS consistent with the Memorandum of Understanding.

In addition to coordination between the Agencies, technical coordination
will be required with many other federal, state, and local organizations.
A Technical Agency Group (TAG) has been formed for interagency cooperation
and coordination. The function and membership of the TAG are discussed
under Public Involvement.

Contractors will be retained by either Agency as required. The Contract
Officer for each contract will be designated by the originating AgencYi
contract scopes will be structured to serve the needs of both Agencies
wher\ feasible. For example, the WPRS will award a contract for environmenti
assessments required by both Agencies, and the Corps will award a recreation
planning.contract to meet the needs of both Agencies.

/



Oetermine flood runoff characteristics.

Review and evaluate existing data.

Review and evaluate existing data.

Exploratory boring to determine fO\lndation suitabfl ity.

Location and evaluation of embankment materials.

seepage evaluation.

Develop topographic maps for 111 damsites.

Determine infl ow design fl ood.

Develop hydraulic design data.

Determine peak discharge and sediment production.

set control for topographic mapping.

8eolog1c ..pp1ng. .

b.

Required Tasles:

d•

Required Tasks:

b.

b.

Required Tasks:

Hydrologic Ind Hydraulic Studies

d.

e.

a.

e.

a.

a.

Survey and Mapping

Geotechnical Investigation

c.

c.

1.

2.

3.

Technical Studies - Water Ind Power Resources Service

..
(

A.

I
I
I
I

The CAWCS will follow a three-stage planning process as previously .
described. The first stage, PLAN OF STUDY. is concluded with the publ icatiof I
of this report. The rem~inder of the CAWCS consists of STAGE 2 DEVELOPMENT
OF INTERMEDIATE PLANS and STAGE 3 DEVELOPMENT OF DETAILED PLANS. The
renowing section briefly descri'Desthe var10useng1ne,ring. environmental, I
sodo-economic. and institutional analyses to be under~aken during
Stages 2 and 3.
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5. Contract Studies

Required Tasks:

a. Environmental Studies.

(1 ) 8iology

(2) Geol ogy/50il s

(3) ~Iater Resources

(4) Ai r Quality

(5) Acoustics

(6) Archeology

(7) Historical Resources

(8) land Use

(9) Recreation

(10) Visual Quality

(11) Regional Seismicity

Assist in arraying National Economic Developmentc.

4. Economic Studies

Required Tasks:

a. Develop benefit/cost ratio for alternative plans.

b. Update benefit val ues to current levels.

Tasks to be performed include severa' iterations of
gathering baseline information, determining impacts of I proposed alternative
Inalyzing the effect of that impact, Ind suggesting --,S to eliminate or
mitigate the effects. Dames and Moore will lid the Agencies in planning
for the Environmental Quality objective and preparing the Environmental
Quality Iccounts.

The WPR5 has awarded a contract to Dames and Moore.
Inc., to perform a wide variety of environmental studies. Dames and
Moore has separated the work into the following catagories:

al ternative.

II
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b. Social Studies.

Dames and Moore. through a subcontrlctwith Abt
Auocfates Inc., will perform a variety of studies de41fng with social
flctors Ind soctal impacts .and effects of proposed alternatives. They
w'f11 aid the Agencies in the preparation of the Social Well-Being accounts.

c.

d.

Economic/demographic studies.

Design and aid in conduct of public involvement
program.

Dames and Moore will assist the WPRS in conducting
the public involvement program. Included in the work plan is:

(1) Opening a public information office and establish
i1'19 a CAWCS phone number (Address: CAWCS. Suite 666. Security Center,
234 North Central Avenue, Phoenix. Arizona, 85004. Phone: (602) 271-0915).

Advisory Board.

(2)

(3)

(4)

(5)

Monthly newsletters.

Establish Indian community liaison.

Plan and conduct public meetings and workshops.

Coordinate with the activities of the Community

6. Design and Estimates

Required Tlsks:

I. nevelop design data package.

b. Preliminary design of features.

c. Preliminary cost of features.

ct. Feasibility design of features.
l" ..... e. Feasibility cost of features.
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7. Operation Studies

Required Tasks:

I. CAP operation studies.

b. Water exchange studies.

c. Hydroelectric power generation potential studies.

d. Water conservation studies.

B. Techn1cel Stud1es • Corps of Eng1neers

1. Hydrologic Studies

Required Tasks:

a.' Review and evaluation of previous hydrology stUdies
on the Salt and Gila Rivers and documentation.

b. Determine meteorological and flood runoff characteristic
for the salt River, the Gila River from its confluence with the Salt
River to Painted Rock Dam, and major tributeries to the Salt and Gila
Rivers in the CAWCS area.

c. Determine peak discharge, volume frequencies, and
estimate of sediment at damsites.

. d. Determine Standard Project Flood (SPF) Ind probable
..ximum floods at damsites and downstream areas.

e. Determine flood routings under existing conditions
and under various alternativesi determine residual flows with various
al ternatives.

f. Determine water conservation ~elds for various dam
alternatives on the Verde River.

g. Coordination with the Water and Power Resources Service
and other agencies.

2. H,ydraul1c Studies

Required Tasks:

a. Analysis of existing channel capacities.

b. Delineation of overflow areas.



Il'lld dlmages.

NeITE: Engineering design Ind cost studies wi1 1 detennine separate costs
fClr 11' flood control features.

c. Perfonn foundation and materials investigations for
chlnnels, levees, and greenbelts.

d. Design of dim embankment sections and levee sections.

3. Engineering Design Ind Cost Studies

Required Tlsks:

I. Structural design of flood control features. including
dams. channels, levees, Ind greenbelts.

b. Determine quantity and cost estimates for all flood
control features.

4. Surveying and Mapping

Required Tasks:

I. limited surveys to obtain overflow data.

b. limited surveys for reservoir desiign•

5. Geotechnical Investigation

Required Tasks:

I. Provide personnel to oversee and coordinate foundation
and matedlls.. 1nvestigation with the Water Ind Power Resources Service
for damsites under study on the Verde River.

b. Perfonn geophysical explorations (refractive) of the
Verde damsites.

I
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Determine costs of rights-of-way. easements. severence.

d. Delineate required rights-of-way.

e.

c. . Engineering design Ind cost studies for nonstructural.
I1ternatives.
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e. Geologic mapping (New Bartlett site).

f. Preliminar¥ exploratory boring to determine foundation
suitability (New Bartlett site).

6. Economic Studies of Flood Control Alternatives

Requ ired Tasks:

a. Determine existing and proposed land uses.

b. Evaluate existing and projected values of lands
subject to flooding.

c. Determine expected damages from future floods over
life of the Project.

d. Assist in identification of the National Economic
Development Plan from alternatives. .

e. Compute annual charges from first costs and future
costs for alternative plans.

f. Estimate annual benefits accruing to alternative
plans. (Anticipated benefits include flood damage reduction, savings in
cost of fill, location benefits, employment benefits, recreation benefits,
and water consefvation benefits.)

g. Compute benefit/cost ratios for alternative plans.

h. Manage socioeconomic portion of WPRS contract.

7. Recreation Studies

Required Tasks:

a. Evaluate characteristics of recreation market areas,
including present population and population trends.

b. Determine present and probable future recreational
use in the CAWCS area.

c. Develop In extensive coordination effort with all
governmental Igencies Ind interested private groups which Ire involved
in recreation planning.
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d. Preliminary design of recreationll facilities for
those feasibl e al ternatives that can accommodate rec~eational develop
lIent.

e. Determine recreation costs and benefits.
NOTE: The Economic Studies sectijon, los Angeles
District, Corps of Engineers win be responsibl e for
developing recreation benefits for the CAWCS.

f. Select recreation plans that areconsfstent with
current policy, economically feasible, and desired by local interests.

B. Environmental Studies

Required Tasks:

a. Manage WPRS environmental contrac't.

b. Coordination with WPRS.

9. Nonstructural Analysis

Requ ired· Tas ks :

a. Evaluate floodplain regulations.

b. Eval uate flood.proofing of existing and future
structures in the floodplain. .

c. Eva.luate relocation of structures out of the floodplain.

d. Evaluate current flood insurance programs.

e. Evaluate existing floodwarning systems and possible
improvements to these systems.

f. Evaluate modifying existing bridg,es to handle larger
flows or building new bridges.

g. Evaluate flexible operating crite:rfa for the existing
reservoir system or for new reservoirs.

h. Evaluate combinations of structural Ind non-structural
••sures..

..
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10. Phreatophytic Growth Assessment on Salt and Gila Rivers

Required Tasks:

a. Document the invasion of the phreatophytes into the

b. Describe methods of control and clearing of phreatophyt£

c. Document the effects phreatophytes have on the
rivers' geomorphology.

d. Develop future scenarios of how the phreatophytes
will affect or be affected by the No Action Alternative.

C. Stcdy Management Program - Water and Power Resources Service
Assisted by orps of Engineers

Required Tasks:

Project Management - The management of all CAWeS activities
includes scheduling, budgeting, work assignments, coordination, and
review so that manpower, money, and time are used in an efficient manner.
Reporting on the CAWeS progress and briefing of higher authority are a
part of this responsibility.

Coordination and Public Involvement - This includes coordinating
. CAWeS activity with other interested citizens, groups, and agencies.
Preparation for and follow-up on public meetings, workshop meetings, and
CAWeS presentations to interested groups 1s a part of this task.

Impact Evaluation - This will require evaluating all significant
economic, social, environmental, and institutional changes associated
with each alternative plan. It includes evaluating the National Economic
Development and Environmental Quality alternatives for each site.

Preparation of Reports - This includes the preparation of
texts, tables, plates, graphics, typing, and reproduction of CAWeS
documents, such as this PLAN OF STUDY, Stage II documentation, draft
planning report, draft environmental statement, planning report, and
final environmental statement.



D. Assistance From Other Agencies

In addition to providing consultation and advice, the following
two agencies will be asked to provide specific work:

1. Sal t River Project

Evaluate hydroelectric power generation potential of each
reservoir site.

Review environmental impacts of all plans and recommend
appropriate loss prevention, compensation, mitigation,· and enhancement
measures, and if necessary, provide consultation as required by Section
VII of the Endangered Species Act.

£. Unresolved Issues

As technical issues arise during the CAWCS for which the
WPRS and Corps have differing criteria, resolution wil, be at the
lowest possible level •. For example, the following unr~solved issues are
discussed below:

Spillway Design. Inflow design floods computed by the WPRS
and Corps may vary significantly. The Corps goes thro~gh a planning
process to derive structuralal ternatives which eventually may be constructel
by the WPRS. A tentative solutfon'is that the Corps design spillways
for Verde River dams while the WPRS design Onne, Granfte Reef, Roosevel t,
and New Waddell Dams.

Discount Rate. The CAP and the Corps Salt River Channel improve
ments are authorized at a discount rate of 3\ percent,' whereas the current
rate for plan fonnulationis6 7/8 percent. The CAWCS addresses al ternative:
to both authorized projects,although no decision has been made as to
whether the iuthorized or current rates should be used to evaluate
alternatives. It is tentatively planned to display annual costs based
on both discount rates.,

Authority to Construct. Authorization for the CAP includes Onne
Dam or a suitable alternative. The outcome of this S~udy may propose a
plan with features not authorized by the CAP authorizing legislation
(P.l. 90-537), such as a dam upstream on the Verde River and channelization
of the salt Rher. Which Agency would seek funds andluthority to
implement such I plan remains unclear.

90
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Public Involvement

Public involvement is a term which has many definitions. It is appropriate
at this stage in the CAWCS to delineate public involvement objectives
and investigate options to implement these objectives.

The major objective of the public involvement program is to provide
timely infonnation to the public so that individual s may participate in
the planning process. This objective requires that information be
generated through the public involvement program in such a manner that
the planning process can be responsive to public needs and preferences.

Due to the previous controversy regarding Orme Dam and recent flood
problems. a greater level of public interest exists in this Study than
in a typical planning study. The public divides itself naturally into
four levels of interest according to the way a project is perceived.
Certain sectors of the public will be satisfie~ with an information
educational program. On the lowest interest level people have a "need
to know" attitude but feel in many cases that the project will have
little effect on them personally. On the next interest level. individuals
have definite opinions. especially on issues which directly affect their
lives. but they may not have the time or technical expertise to make a
contribution to the planning process. Beyond this level is a group of
about 100-150 individuals who are professional representatives of Federal.
state. and local government agencies whose job responsibilities cover
subject areas potentially affected by this Study. This group also
includes those with I direct stake in the outcome of the CAWCS. such as
water users groups. environmental organizations. recreation clubs.
Indian tribes. and 'landowners. Finally. at the highest interest level
are the community leaders. These individuals have a special role in a
public involvement program because they are able to focus and articulate
needs and concerns of their constituencies. These public involvement
levels are shown schematically in Figure 5.

The public involvement program should satisfy information needs at all
four levels of public interest. It also should facilitate the involvement
of individuals in the CAWCS process.

The lowest interest level or passive public should be approached with
information program techniques. including I regullr newsletter. brochures.
newspaper articles. and television coverage. Since these individuals
provide little direct feedback to the CAWCS. the effort expended on
these activities should be limited. On the other hand, it is important
to remember that lledia coverage is the only melns avanable to reach
lome sectors of the public.



FIGURE 5

LEVELS OF PUBLIC INTEREST IN PLAN FORt1ULATION
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The more active public desires involvement in the process and has opinions
it wants heard. Interaction techniques, such as organized public meetings
and workshops, are effective. Meetings should be timed to coincide with
critical decisions and not held too frequently. The following schedule
of meetings and workshops has been established:

1. Introductory meetings were held in January 1979 to explain
Study (now CAWeS) objectives and encourage participation in the Study
process.

2. A series of workshops beginning in November 1979 to focus
on problems and needs of the Study area ana to review preliminary alter
natives and solicit public comment.

3. A public meeting and workshop session near the end of Stage II
to focus on intermediate alternative plans and solicit public comment.

4. A public meeting and series of workshops near the middle of
Stage III to discuss the preferred plan and to explain the rationale
leading to its recommendation.

5. A public meeting following release of the draft environmental
statement to explain that document and answer questions.

In addition to meetings and workshops, slide shows will be made available
for presentation to interested organizations.

The expert public can provide a great deal of technical information to
the Agencies. Governmental bodies and water users groups can produce
technical studies useful to the Agencies in areas where they lack expertise
or are required by law to coordinate with certain agencies.

The expert public will be organized as the Technical Agency Group (TAG).
which will meet periodically during the Study and will interact with the
Agencies on a continuous basis. Specifically, the TAG will:

1. Assist in the collection of existing information and develop
new data.

2. Review and analyze information.

3. Assist in plan formulation.

4. Participate in public workshops and meetings.



Bureau of Indian Affairs
Area Director, Phoenix,Arizona'

Bureau of Land Management
State Director, Phoenix, Arizona

Environmental Protection Agency
Arizona Branch Chief: Richard Reavis, San Francisco, california

Bureau of Mines
Chief of Intennountain Field Operations tenter, Denver, Colorado

AMmy Corps of Engineers, Los Angeles
District Engineer: Colonel Gwynn A. Teague, Los Angeles, California
Will Worthington, Phoenix, Arizona

Membership fn the TAG will be adjusted by the Agencie~ during the CAWeS.
T'he TAG may be organized into disciplinary subgroups such as fish and
wildlife, recreational and cultural resources,water resources and uses.
flood control, and power and engineering. Subgroups tould be standing
committees or ad hoc, in which case they would organf~e to perform
certain tasks. In general, subgroups would provide data to the TAG as
a whole for consideration. .

Department of Energy, Western Area Power Adminfstratipn
Phoenix District Office
Phoenix, Arizona

I
I
I
I
I
I
I
I
I
I
I
I

Department of Agriculture
So11 Conservation Service,Phoenix, Arizona I
Department of .the Interior
Fish and Wildlife Service, Division of Ecological Seryices, Phoenix, Arizona
National Park Service,Southern Arizona Group I

I
I
I
I
I

federal Agencies

Advisory Council on Historic Preservation
Chief, Review and Compliance: Louis S. Wa'l, Denver, Colorado

The following agencies have been requested to participate in the Technica'
'Agency Group:
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Federal Highway Administration
Bureau of Public Roads
Division Engineer, Phoenix, Arizona

Interagency Archeological Services
Chief, Heritage Conservation and Recreation Service, San Francisco, CA

Tonto National Forest Service
Supervisor, Phoenix, Arizona

U.S. Geological Survey, Water Resources Division
Arizona District Office, Phoenix, Arizona

Indian Reservations

Fort McDowell Mohave-Apache Tribal Council
President and Community Planner

Gila River Indian Community
Governor, Water Conservation Board Chairman

Salt River Pima-Maricopa Indian Community
Community Manager: Frank Mertely
Planning Director

State Agencies

Arizona Bureau of Mineral and Geology Technology

Arizona Department of Game and Fish

Arizona Department of Health services

Arizona Department of Transportation

Arizona Outdoor Recreation Coordinating Commission

Arizona State Land Department

Arizona State Parks Board

Arizona Water Commission

County Agencies

Maricopa Association of Governments
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Jpecial Districts

C:entral Arizona Water Conservation District

nood Control District of Maricopa County

Maricopa County
Engineering
Health Services
Parks and Recreation
Planning Department

Maricopa County Municipal Water Conservation District No.1

.Local Entities

City of Avondale
Public Works Director

C:ity of Gl enda' e
Manager

City of Mesa
Manager

City of Peoria
Manager

City of Phoenix
Manager

City of Scottsdale
Manager

City of Tempe
Manager

City of Tolleson
Manager

Salt River Project
Genera' Manager

l'own of Buckeye
'-nager

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I"
I
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Town of £1 Mirage
Manager

Western Area Power Administration
Phoenix District Manager

The community leadership already has been organized with the formation by
Governor Babbitt of the Community Advisory Board to advise him on issues
addressed by the CAWCS. An analysis of composition of the Board shows it
to be a good cross-section of community leadership, which can speak with
authority on most Study issues. Representation on the Advisory Board falls
into the following categories:

1. Governmental and political.

2. Environmental and wildlife.

3. Development and business.

4. Indian tribes.

5. Media.

6. Labor and citizen groups.

Whil eBoard members are generally in leadership rol es, they wi 11 rely
on staff personnel to provide technical expertise.

The Community Advisory Board will aid in identification of problems and
needs through complaints and comments received from members' constituencies
Their knowledge of other planning issues will help identify wa~s in which
proposed alternatives might affect different projects.

Board members can convey information gained from meetings to their
respective organizations to increase the level of communication and input.

The Community Advisory Board may be most helpful to the CAWCS by providing
advice on acceptability of alternative plans from political and legal
viewpoints. It is anticipated that the Board will offer suggestions
concerning compromises and improvements to make alternatives more acceptabll
Once the preferred plan is selected, the Board also may aid in demonstratin!
to the community that all points of view have been considered, resulting in
recommendation of the best plan.
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Whl1eauthority for IIIIking final deciSions on plan fonnu'~tion and
selection rests with the Agencies, advice and reconrnendaUons from all

. four level s of the public will be given serious consideration and will aid
the WI'RS and Corps 1n the development of the plan which best serves the
publ1l: •

Dames and Moore, an environmental and applied earth scienqes consulting firm
has received a contract from theWPRS to design and impl~ent the CAWCS
public involvement program. In addition, this firm will .150 analyze the
environmental t social and economic impacts of the proposed al ternatives
fn the CAWCS. .

Study Schedule

Adetailed schedule of CAWCS activities has been established and is
available separately. ASUlTlTlary Study Schedule 1s presented in
Figure 6.

Study,~ Estimates

Water and Power Resources Service and Corps of Engineers ~ost estimates
for the Study ~y fiscal year are. provided in Table 12.

The Corps requirement in FY 79 will be met through the us~ of $350,000
appropriated for the Corps Phoenix Urban Study and the tr.nsfer of funds
from the WPRS.
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TABLE '2

STUDY COST ESTH1ATES

FY 78 FY 79 FY 80 FY 81 FY 82 TOTAL

Corps 50,00e 590,000 2,380,000 ',210,000 460,000 4,690,000

WPRS 70,000 ',270,000 ',440,000 970,000 280,000 4,030,000

TOTAL $120,000 $1,860,000 $3,820,000 $2,180,000 $740,000 $8,720,000
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105MEMIEIlI
~£TER ....IANCO
"ARV.ETH CARI-II-E
Ol-EN G. CUfn'IS
W. N. JACK IHAWVER
J. C. WET%I.ER

UOFFICIO MEW.EIlS
ANDREW L. 8£TTWY
MARSHALL HUMPHREY

l

Sincerely,

!LM
Wesley Steiner
Executi Director

aRUCE E ••A•• ITT. GOVEItNOIl

May 7, 1979

••• NOIITM CEICTIIA~ AVENUE. lUlU 100

'~Dmix,~ 85004

The State of Arizona feels strongly that this study is in the vital
mterests of our people, and that a high priority should be placed upon its
completion. Please feel free to call upon me or the staff of the Water Commis
.ion if we can be of assistance to you as the study progresses.

Thank you for the opportunity to exp:ress the opinion of the Arizona
Water Commission on the Plan of Study report relating to alternatives for
Salt-Gila flood control and regulation of Central Arizona Project waters.
We have reviewed this document and feel that the process outlined is consistent
with identification of acceptable alternatives. We must express our continued
concern over the time requirements associated with the plan and urge that you
continue to attempt to shorten the ove rall time.

Mr. Richard Shunick, Projects Manage r
A rizona Projects Office
Bureau of Re c1ama.tion
291 North Central Avenue
Phoenix, Arizona 85073

Dear Dick:

IC&L POX. eM.

.IOHN a.. &.a.al:ll. Y. eM.

WasLEY a • .,.EINER
DaCUTIYa DllllCfOll

AND
_Aft WATP ._INUIt
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Mr. R. E. Shunick, Projects Manager
Bureau of Reclamation
2200 Valley Center
Phoenix, Arizona 85073

May 14, 1979

Sincerely,

El~=er
Executive Director

Dear Dick:

This is in response to Herb Dishlip's verbal request
for comments on the April 1979 draft "Plan of Study of
Alternatives for Salt-Gila Flood Control and Regulation
of Central Arizona Project Waters." After reading the
study plan, it appears that the Bureau of Reclamation
and Corps of Engineers personnel have prepared a detailed
analyses of the problems which must be faced to complete
this ambitious program.

I appreciate the opportunity to comment and will look
forward to the workshops on the proposed alternatives.

However, my main concern'is to meet the deadlines
established of water storage and regulation for the CAP
and to do that we must· get on with the program. As
Mr. Wuertz stated in his letter of January 4, 1979 to
Dr. Lee Thompson, I am " •••very frustrated with the plan
(for) ••••• a four year study ••• " but possibly the real
issue might be after the study processes are completed.
What is the timing for completion of the structures that
might be recommended -- and there perhaps the 8-10 year
program can be lessened and we can meet the storing and
regulation schedule for the Central Arizona Project waters.
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OIl. __ ~. WA""E'"
__.. COUNTY

"''I''UWA'"
-'1~ACOUNn

1l. •. 0""&~'I'
_COUNTY

Dll.~..... O. OVE-"'"__A COUNTY

_"'~""_AOT
Me"CTA"Y
_COUNTY

10"10 Of DIIECTOU

OIl, tIOY E".'CK
...... COUNTY

_AlID WUEInZ

_.DENT
_C:OiIHTY

-~w:a ....IDINT
"-"'COUNn

.IOMHO.&''''-. .ItI.__DENT

_~ACOUNn

I
I
I
I
I.
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

,.

UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

Ecological Services
2934 W. Fairmount Avenue
Phoenix, Arizona 85017

May 3. 1979

Memorandum

To: Projects Manager, Bu~eau of Reclamation
Arizona Projects Office. Phoenix

From: Field Supervisor. Phoenix (£S)

Subject: Draft Plan of Study for the Study of Alternatives
for Salt-Gila Flood Control and Regulation of
Central Arizona Project Waters. Apr,l 1979

We appreciate the opportunity to review the subject draft statement as
well as your earlier draft dated January 22. 1979. We are pleased that
the Plan of Study has been modified to reflect many of our previous con
cerns. However. some concerns remain and are offered for your consider
ation.

Page 1, second paragraph. It is stated here that "Onne Dam. or a suitable
alternative. was authorized to provide a reservoir for sea~onal storage
and regulation of CAP water upon its arrival in central Arizona. 11 In
our opinion. this statement does not accurately reflect authorized
project purposes of P.L. 90-537. We believe the authorization provides
for storage of water but does not specifically authorize seasonal or
regulatory storage. Regulatory storage. as listed on page 66. is a
study objective but should not be described as an authorized project
purpose.

Page 1, third paragraph. We do not agree that these flows are entirely
lost for beneficial use. Both downstream and underground benefits
have been recognized as a result of these flows. As you mention later
in this document. the feasibility of more efficiently utilizing water
impounded 1n Painted Rock Reservoir should be investigated.

This paragraph implies that the Salt River and Verde River floods were
.molly responsible for the federal disaster proclamation. At least in
December 1978, floods in other areas (such as Duncan and Safford on
the Upper Gila River) were partly responsible for this proclamation.
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Page 6, third paragraph. Why is it considered that an impasse had been
reached? It seems that such a conclusion could only have been reached
if all alternatives had been thoroughly studied and it was found that
none were acceptable. The authorizing legislation seems to allow for
the deletion of Orme Dam as Orme Dam and Reservoir, or a suitable
alternative. was authorized.

Page 50, second paragraph. The sentence, "Since data on environmental
and social factors are limited, it would be inappropriate to make
judgments on site viability based on those parameters at the present
time'~ in our opinion is not true for the confluence sites. We believe
this is substantiated by the final report of the Environmental/Socio
economic Subcommittee prepared for the Interagency Task Force on Onme
Dam Alternatives.

Page 52, A. Structural Alternatives - Dams. It is stated that the
Coon Bluff, Agua Fria Siphon Site, and Florence alternatives do not
warrant further study due to geologic problems. A relatively signifi
cant amount of data is provided to substantiate this. It is stated on
page 53 that the confluence and Granite Reef sites do not present any
serious geologic difficulties; however, no substantiating data is
provided. What are the nature of these geologic difficulties (if any)
and shouldn't appropriate data be provided?

Page 66, fifth paragraph. We suggest rewriting the last sentence to
read as follows: "Therefore, plans developed during this Study must
provide for the purposes of CAP water storage and flood control to the
maximum extent feasible." Our rationale relates to our comment re
garding page 1, second paragraph, and a concern that to say "•••must
meet the dual purposes••• " could imply a predetermined level of water
storage and flood control. This is not the case as the actual levels
of water storage and flood control provided will not be determined
until all evaluation factors have been considered.

Page 67, The Planning Process. We believe that in order to be consistent
with Principles and Standards one alternative plan should be formulated
1n which optimum contributions are made to the National Economic
Objectives (NED Plan) and one plan should be formulated which emphasizes
the contributions to the Environmental Quality Objectives (EQ Plan).

Page 82. Fish and Wildlife Ecological Service should be changed to Fish
and Wildlife Service, Division of Ecological Services, Phoenix, Arizona.

P~ge 85, last paragraph. Design of the public involvement program
should be coordinated with participating numbers of the ·Public" as
appropriate.



I
I
I
I
I
I
I
I
I
I
I
I
I
I:··
I
I
I
I
I

,
,

109

Again. we appreciate the opportunity to review and comment on your Plan
of Study and look forward to working with you and the Corps. as well as
others. in this planning effort.

cc:
Regional Director. BR. Boulder City
Corps of Engineers. Phoenix
Director. AGFD. Phoenix
Members of the Community Advisory ~oard
Regional Director. USFWS. Albuquerque (ES, SE)
Area Manager. USFWS. Phoenix



The Salt River Project recognizes the necessity for studying
the alternatives for Salt-Gila flood control and regulation
of Central Arizona Project waters for the Salt River Valley.
The hydrologic events of the past two years--from shortage
to over-abundance--have dramatized the Valley's water supply
picture.

We have reviewed your Plan of Study. It is comprehensive,
ambitious and achievable. Though ·we are anxious to shorten
the study time in any practical manner, we recognize the
complexity of the problem.

Salt River Project will continue its full support and cooperation
in this effort to solve two of the most important water-related
study problems in the recent history of the Salt River Valley
conservation and flood control.

Dear Mr. Shunick:

Mr. R. E. Shunick
Projects Manager
Bureau of Reclamation
Suite 2200 Valley Center
201 North Central Avenue
Phoenix, Arizona 85073

"0
TELEPHONE 273·S900

Salt River Project
WATER. PONER

May 1, 1979

nEW/at

.ax 1.10 PHOENIX, "'R'ZONA IS001
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cc: Joe Dixon, Corps of Engineers
Phoenix Office

We appreciate the efforts being put forth by the Bureau of Reclamation
and the Corps of Engineers conducting this study, and offer our full
assistance in its early completion.

",
BOARD of DIRECTORS

Hawley Atkinson, Chairman
George L. Campbell

Torn FrHstone
Fred Koory. Jr.

Ed Pastor

FLOOD CONTROL DISTRICT
0'

Maricopa County

3335 West Durango Street. Phoenix, Arizona 85009

Telephone (602) 262-1501

Dear Mr. Schunick:

The Plan of Study, dated April, 1979, prepared by your office of
alternatives for Salt-Gila flood control and regulation of the
Central Arizona Project waters has been reviewed by this office,
and we concur that the alternatives selected for further study are
realistic and can provide the acceptable degree of flood control
on the Salt and Verde Rivers system.

Richard E. Schunick, Projects Manager
Arizona Projects Office
Bureau of Reclamation
201 North Central Avenue, Suite 2200
Valley Center
Phoenix, Arizona 85073

September 18, 1979

Since ely,

! i-lrPfi'L:R
'Je~:~l7. E.

Herbert P. Donald, Chief Engineer and General Manager
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