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SUMMARY
{ ) DRAFT (X) Final Environmental Statement

Department of the Interior, Bureau of Reclamation, Lower Colorado Region
i.  Type of Action (X) Administrative () Legislative

i Brief Description of Action

This statement describes the environmental impacts resulting from the
construction and operation of the Salt-Gila Aqueduct and associated
electrical transmission system. The aqueduct would convey Colorado
River water from the terminus of the Granite Reef Aqueduct in south-
eastern Maricopa County to the beginning of the authorized Tucson
Aqueduct in south-central Pinal County, Arizona. Water would enter the
aqueduct at the Salt-Gila Pumping Plant forebay, be raised 74 feet
(22.5 m), and would flow by gravity through the open, concrete-1ined
canal for 58 miles (93 km) to service areas in south-central Arizona.
Construction of the feature is scheduled to begin in mid-1980, with
project completion scheduled for 1985.

3.  Summary of Environmental Impacts and Adverse Environmental Effects

The average annual delivery of 1.2 million acre-feet (1.48 billion cubic
meters) of Colorado River water to the central Arizona service area
would contribute to a decreased rate of ground-water drawdown and a
possible reduction in earth subsidence due to decreased pumping from the
ground-water reservoir. The Salt-Gila Aqueduct is a connecting link for
proposed additional facilities which could serve about 550,000 people
and provide about 420,000 acres of arable land with supplemental irri-
gation water in the Pinal and Pima County areas.

hbout 2,649 acres (1,072 ha) of mostly Sonoran desertscrub vegetation
would be removed or severely disturbed by construction of permanent
facilities. Associated wildlife populations would be lost within the
797 acres (323 ha) of habitat removed. Canal crossings and escape
devices may be an integral part of the construction plan in order to
reduce the potential drowning hazard to some wildlife and livestock.
Off-aqueduct wildlife oases and watering sites may be provided to miti-
gate for habitat losses. Mitigation would be accomplished at the 58
known archeological or historical sites which would be disturbed or
destroyed. About 6,518 acres (2,639 ha) would be committed to the
right-of-way restricting alternative development and future land use.

4, Alternatives Considered

a. Alternative of no construction
b. No construction in conjunction with a program of water

conservation
c. Alternative of delayed construction
d. Alternative aqueduct routes

5. Statements are Being Distributed to the Following

See attached 1ist.
6. Date Final Statement Made Available to EPA and the Public

NOV 131979




. DISTRIBUTION LIST
Salt-Gila Aqueduct Final Environmental Statement
Those entities marked with an asterisk (*) will receive the final

EIS. The remaining entities, since they did not comment on the draft,
will receive a Summary Description of the final EIS

A.1. Statements or Summary Descriptions to be distributed by the
Commissioner, Bureau of Reclamation:
Department of the Interior:
*Director, Fish and Wildlife Service, Washington, DG

*Director, Heritage Conservation and Recreation Service,
Washington, D.C.

*Director, National Park Service, Washington, D.C.
*Assistant Secretary for Indian Affairs, Washington, D.C.
. *Director, Geological Survey, Washington, D.C.

*Director, Bureau of Mines, Washington, D.C.

*Director, Bureau of Land Management, Washington, D.C.
*Secretary, Department of State, Washington, )
*Secretary, Department of Agriculture, Washington, D.C.
*Secretary, Department of Energy, Washington, DG

*Advisor on Environmental Quality, Federal Power Commission,
Washington, D.C.

*Secretary, Department of Transportation, Washington, D.C.
*Director, Atomic Energy Commission, Washington, D.C.

*Secretary, Department of Health, Education, and Welfare,
Washington, D.C.

*Secretary, Department of Labor, Washington, D. G

*Secretary, Department of Air Force, Washington, DG

. *Chairman, Interstate Commerce Commission, Washington, D.C.




*Assistant Secretary, Department of Army, Civil Works,
Washington, D.C.

*Advisory Council on Historic Preservation, Denver, Colorado

*Regional Director, Department of Housing and Urban Development,
San Francisco, California

*Regional Administrator, Environmental Protection Agency, San
Francisco, California

. Statements to be distributed by the Commissioner, Bureau of
Reclamation, for information only:

*Honorable Dennis DeConcini, United States Senate,
Washington, D.C.

*Honorable Barry M. Goldwater, United States Senate,
Washington, D.C.

*Honorable John J. Rhodes, Member, United States House of
Representatives, Washington, D.C.

*Honorable Bob Stump, Member, United States House of
Representatives, Washington, D.C.

*Honorable Eldon Rudd, Member, United States House of
Representatives, Washington, D.C.

*Honorable Morris K. Udall, Member, United States House of
Representatives, Washington, D.C.

*Department of the Army, Environmental Planning Section, Corps of
Engineers, Los Angeles, California

Statements or Summary Descriptions to be distributed by the Regional
Director, Lower Colorado Regional Office, Boulder City, Nevada
for information only:

Department of the Interior

*Regional Director, Fish and Wildlife Service,
Albuquerque, New Mexico

*Field Supervisor, Ecological Services, Fish and Wildlife
Service, Phoenix, Arizona



‘ *District Chief, Water Resource Division, U.S. Geological
Survey, Tucson, Arizona

District Hydraulic Engineer, Conservation Division, Geological
Survey, Sacramento, California

*Field Solicitor, Phoenix, Arizona

*Area Director, Bureau of Indian Affairs, Phoenix, Arizona
*Superintendent, Pima Agency, Sacaton, Arizona
*Superintendent, Papago Agency, Sells, Arizona
*Superintendent, Salt River Agency, Scottsdale, Arizona
*Coordinator, Fort McDowell Office, Scottsdale, Arizona
*State Director, Bureau of Land Management, Phoenix, Arizona

*District Manager, Bureau of Land Management, Phoenix, Arizona

*Chijef, Bureau of Mines, Denver, Colorado

*Regional Environmental Officer, Office of the Secretary,
‘ Department of the Interior, San Francisco, California

*Regional Director, Heritage Conservation and Recreation
Service, San Francisco, California

*Regional Director, National Park Service, San Francisco,
California,

Chief, Western Office, Review and Compliance, Advisary Council
on Historic Preservation, Denver, Colorado

Department of Agriculture
*State Director, Farmers Home Administration, Phoenix, Arizona

*State Conservationist, Soil Conservation Service, Phoenix,
Arizona

*River Basin-Watershed Staff Leader, Soil Conservation Service,
Phoenix, Arizona

*Regional Forester, U.S. Forest Service, Albuquerque, New
Mexico

. *Forest Supervisor, Tonto National Forest, Phoenix, Arizona




*State Executive Director, Agricultural Stabilization and
Conservation Service, Phoenix, Arizona

District Conservationist, Soil Conservation Service,
Coolidge, Arizona

Department of the Army
*District Engineer, Corps of Engineers, Los Angeles, California
*Study Manager, Phoenix Urban Study, Corps of Engineers,
Phoenix, Arizona

Department of the Air Force

*Base Commander, Williams Air Force Base, Arizona

Department of Transportation

*Commander, 11th District, U.S. Coast Guard, Phoenix, Arizona

Environmental Protection Agency
*Arizona Branch, San Francisco, California
Department of Labor

*Area Director, Employment Standards Administration,
Phoenix, Arizona

Department of Housing and Urban Development

*Director, Federal Housing Administration, Phoenix, Arizona

Department of Justice

*J.S. Attorney, Phoenix, Arizona
*Bureau of Prisons, Phoenix, Arizona

Interstate Commerce Commission
*Regional Manager, San Francisco, California

Department of Health, Education and Welfare



*Regional Director, Health, Education and Welfare, San Francisco,
California

Department of Commerce

*Executive Director, Four Corners Regional Commission
Albuguerque, New Mexico

Department of Energy

*Administrator, Western Area Power Administration,
Golden, Colorado

*Area Manager, Western Area Power Administration,
Boulder City, Nevada

*District Manager, Western Area Power Administration,
Phoenix, Arizona

*James L. Kahan, representative of Senator Dennis DeConcini,
Phoenix, Arizona

Phoenix, Arizona

. *Thomas Dunlavey, representative of Senator Barry M. Goldwater,

*Robert Scanlan, representative of Congressman John J. Rhodes,
Phoenix, Arizona

*Edna H. McDonald, representative of Congressman Bob Stump,
Phoenix, Arizona

*Michael J. Stubler, representative of Congressman Eldon Rudd,
Phoenix, Arizona

*Prior Pray, representative of Congressman Morris K. Udall,
Tucson, Arizona

The Arizona Republic
Phoenix, Arizona

The Phoenix Gazette
Phoenix, Arizona

Arizona Farmer-Ranchman
Phoenix, Arizona

*Casa Grande Dispatch
. Casa Grande, Arizona




The Chandler Arizonan
Chandler, Arizona

Scottsdale Daily Progress
Scottsdale, Arizona

The Arizona Daily Star
Tucson, Arizona

Tucson Citizen
Tucson, Arizona

Associated Press
Phoenix, Arizona

United Press International
Phoenix, Arizona

Tempe Daily News
Tempe, Arizona

Mesa Tribune
Mesa, Arizona

Arizona Professional Engineer
Phoenix, Arizona

Salt River Project
Press Relations
Phoenix, Arizona

Copper Basin News
Kearny, Arizona

Dynamic Phoenix
Phoenix, Arizona

State Press
Arizona State University
Tempe, Arizona

Coolidge Examiner
Coolidge, Arizona

Eloy Enterprise
Eloy, Arizona

Florence Reminder and
Blade-Tribune
Florence, Arizona



Gila Bend Herald
Gila Bend, Arizona

Arizona Weekly Gazette
Phoenix, Arizona

Eastern Arizona Courier
Safford, Arizona

Times of Fountain Hills
Fountain Hills, Arizona

Wildlife Views
Phoenix, Arizona

Arizona Wildlife News
Phoenix, Arizona

Canyon Echo
Tucson, Arizona

SAEC Bulletin
Tucson, Arizona

Vermillion Flycatcher
Tucson, Arizona

Tucson Rod and Gun Club Bulletin
Tucson, Arizona

Southern Arizona Hiking Club Bulletin
Tucson, Arizona

Arizona Territorial
Tucson, Arizona

Green Valley News
Green Valley, Arizona

Arizona Waterways
Tucson, Arizona

Daily Reporter
Tucson, Arizona

United Press International
Tucson, Arizona

Oro Valley Voice
Tucson, Arizona

The Desert Airman
Davis-Monthan AFB
Tucson, Arizona




Arizona Daily Wildcat
University of Arizona
Tucson, Arizona

E1 Independiente
University of Arizona
Tucscn, Arizona

Builder Architect Contractor Engineer
Phoenix, Arizona

Rocky Mountain Construction
Denver, Colorado

Engineering News - Record
New York, New York

Paradise Valley News Program
Phoerix, Arizona

Phoerix Magazine
Phoerix, Arizona

Central Phoenix Sun
Phoerix, Arizona

Parker Pioneer
Parker, Arizona

News Sun
Sun City, Arizona

Glendale News - Herald
Glendale, Arizona

C. Statements or summary descriptions to be distributed by the
Regional Director inviting comments:

State of Arizona
*0ffice of the Governor, Phoenix, Arizona
*State Clearinghouse, Phoenix, Arizona

*Commission of Agriculture and Horticulture, Phoenix,
Arizona

*0ffice of Economic Planning and Development, Phoenix,
Arizona



. Department of Transportation, Phoenix, Arizona
*Highway Division
Aeronautics Division
*Game and Fish Department, Phoenix, Arizona
*State Parks Board, Phoenix, Arizona

*State Land Department, Phoenix, Arizona

*Qutdoor Recreation Coordinating Commission, Phoenix,
Arizona

*Department of Health Services, Phoenix, Arizona
*Water Commission, Phoenix, Arizona
*Department of Economic Security, Phoenix, Arizona
*Department of Corrections, Phoenix, Arizona
*Department of Emergency and Military Affairs, Phoenix, Arizona
*Department of Mineral Resources, Phoenix, Arizona

. *Bureau of Geology and Mineral Technology, Phoenix, Arizona
*State Historic Preservation Officer, Phoenix, Arizona
Advisory Commission on Arizona Environment, Phoenix, Arizona
*Indian Affairs Commission, Phoenix, Arizona
*Central Arizona Water Conservation District, Phoenix, Arizona

Department of Public Safety, Phoenix, Arizona

State of California

*0ffice of the Governor, Sacramento, California
*State Clearinghouse, Sacramento, California
*Department of Water Resources, Sacramento, California

*Colorado River Board of California, Los Angeles, California

‘ State of Colorado

*0ffice of the Governor, Denver, Colorado




*State Clearinghouse, Denver, Colorado
*Colorado Water Conservation Board, Denver, Colorado

*Department of Natural Resources, Denver, Colorado

State of Nevada

*0ffice of the Governor, Carson City, Nevada
*State Clearinghouse, Carson City, Nevada

Department of Conservation and Natural Resources, Division
of Water Resources, Carson City, Nevada

*Colorado River Advisory Commission, Las Vegas, Nevada

State of New Mexico

*0ffice of the Governor, Santa Fe, New Mexico
*Stete Clearinghouse, Santa Fe, New Mexico
*State Engineer, Santa Fe, New Mexico

*Interstate Stream Commission, Santa Fe, New Mexico

State of Utah

*0ffice of the Governor, Salt Lake City, Utah
*State Clearinghouse, Salt Lake City, Utah

Interstate Stream Commission, Board of the Water Resources,
Salt Lake City, Utah

Assistant Attorney General, Salt Lake City, Utah

State of Wyoming

*0ffice of the Governor, Cheyenne, Wyoming
*State Clearinghouse, Cheyenne, Wyoming

*State Engineer, Cheyenne, Wyoming



Assistant Attorney General, Cheyenne, Wyoming

Maricopa County, Arizona

Board of Supervisors, Phoenix

*Flood Control District, Phoenix

Department of Health Services, Phoenix
*Highway Department, Phoenix

Department of Parks and Recreation, Phoenix
Planning Department, Phoenix

*Maricopa Association of Governments, Phoenix
Sheriff's Office, Phoenix

County Manager, Phoenix

‘ Pinal County, Arizona

Board of Supervisors, Florence

*Florence Flood Control District

Magma Flood Control District

Picacho Flood Control District

Department of Health Services, Florence

*Highway Department, Florence

Department of Parks and Recreation, Florence

Planning Department, Florence

*Central Arizona Association of Governments, Florence -
Sheriff's 0ffice, Florence

Administrator, Florence

‘ Pima County, Arizona

Board of Supervisors, Tucson




Gila County, Arizona

Board of Supervisors, Globe

Graham County, Arizona

Board of Supervisors, Safford

Greenlee County, Arizona

Board of Supervisors, Clifton

Grant County, New Mexico

County Commission, Silver City, New Mexico

Hidalgo County, New Mexico

County Commission, Lordsburg, New Mexico

Catron County, New Mexico

Reserve, New Mexico

Others

Mr. John Clonts, Western Archeological Center, National Park
Service, Tucson, Arizona

Dr. John Douglas, Archeologist, Arizona State Office, Bureau
of Land Management, Phoenix, Arizona

Dr. Dee F. Green, Assistant Director for Cultural Resources,
U. S. Forest Service, Albuquerque, New Mexico

*Central Arizona Project Association, Phoenix, Arizona

Department of Hydrology and Water Resources, University of
Arizona, Tucson, Arizona

*Center for Environmental Studies, Arizona State University,
Tempe, Arizona



*Richard T. Golightly, Department of Zoology, Arizona State
University, Tempe, Arizona

Division of Agriculture, Arizona State University, Tempe,
Arizona

*Salt River Pima-Maricopa Community Council, Scottsdale,
Arizona

*Fort McDowell Community Council, Fountain Hills, Arizona
*Gila River Community Council, Sacaton, Arizona

San Carlos Community Council, San Carlos, Arizona
*\k-Chin (Maricopa)Community Council, Maricopa, Arizona
*Papago Community Council, Sells, Arizona

Papago Tribal Utility Authority, Sells, Arizona
Colorado River Tribes, Parker, Arizona

City of Phoenix, Phoenix, Arizona

City of Coolidge, Coolidge, Arizona

Town of Florence, Florence, Arizona

City of Glendale, Glendale, Arizona

City of Mesa, Mesa, Arizona

Public Works Director, City of Mesa, Mesa, Arizona

City of Tempe, Tempe, Arizona

Public Works Director, City of Tempe, Tempe, Arizona
City of Tucson, Tucson, Arizona

City of Scottsdale, Scottsdale, Arizona

City of Paradise Valley, Paradise Valley, Arizona

Town of Gilbert, Gilbert, Arizona

City of Chandler, Chandler, Arizona

Arizona Public Service Company, Phoenix, Arizona




Salt River Project, Phoenix, Arizona

*Mr. A1 Colton, Environmental Division, Salt River Project,
Phoenix, Arizona

*Metropolitan Water District of Southern California, Los
Angeles, California

Chairman, State Agricultural Stabilization and Conservation
Commission, Phoenix, Arizona

*Roosevelt Water Conservation District, Higley, Arizona
Roosevelt Irrigation District, Buckeye, Arizona
Queen Creek Irrigation District, Queen Creek, Arizona

Maricopa County Municipal Water Conservation District Number
1, Peoria, Arizona

*Arizona Association of Conservation Districts, Peoria,
Arizona

East Maricopa County Natural Resource Conservation District,
Chandler, Arizona

Eloy Natural Resource Conservation District, Casa Grande,
Arizona

Florence - Coolidge Natural Resource Conservation District,
Coolidge, Arizona

*New Magma Irrigation and Drainage District, Phoenix, Arizona

Chandler Heights Citrus Irrigation District, Chandler Heights,
Arizona

*Central Arizona Irrigation and Drainage District, Eloy,
Arizona

Buckeye Water Conservation and Drainage District, Buckeye,
Arizona

*Irrigation and Electrical Districts of Arizona, Phoenix,
Arizona

Mr. Michael Curtis, Attorney, Hohokam Irrigation and Drainage
District, Phoenix, Arizona

San Tan Irrigation District, Chandler Heights, Arizona

Municipal Water Users Association, Phoenix, Arizona



*San Carlos Irrigation and Drainage District, Coolidge, Arizona
Arizona Farm Bureau Federation, Phoenix, Arizona
Arizona Archeological Council, Flagstaff, Arizona
Arizona Conservation Council, Phoenix, Arizona
*Museum of Northern Arizona, Flagstaff, Arizona
Arizona Water Sports Council, Phoenix, Arizona
National Audubon Society, New York, New York
Northern Arizona Audubon Society, Sedona, Arizona
Tucson Audubon Society, Tucson, Arizona

*Maricopa Audubon Society, Phoenix, Arizona
National Wildlife Federation, Washington, D.C.
Arizona Wildlife Federation, Phoenix, Arizona
Arizona Wildlife Federation, Tucson, Arizona

Sierra Club, Southwest Regional Conservation Committee,
Santa Fe, New Mexico

Sierra Club, Phoenix, Arizona

Sierra Club, Grand Canyon Chapter, Phoenix, Arizona

The Wildlife Society, Phoenix, Arizona

Environmental Defense Fund, New York, New York

Friends of the Earth, San Francisco, California

Valley Forward Association, Phoenix, Arizona

League of Women Voters of Arizona, Tucson, Arizona

*League of Women Voters of East Maricopa, Scottsdale, Arizona
League of Women Voters of Phoenix, Phoenix, Arizona

Pinal County Farm Bureau, Casa Grande, Arizona

Arizona State Horseman's Association, Phoenix, Arizona




American Society of Civil Engineers, Phoenix, Arizona
American Society of Civil Engineers, Tucson, Arizona
Arizona Society of Professional Engineers, Phoenix, Arizona
American Society of Landscape Architects, Phoenix, Arizona

Associated General Contractors of America, Arizona Chapter,
Phoenix, Arizona

Arizona State AFI-CIO, Phoenix, Arizona

Phoenix, Building and Construction Trades Council, Phoenix,
Arizona

*Arizona Historical Society, Tucson, Arizona
*Arizona State Museum, Tucson, Arizona

American Water Resources Association, Tucson, Arizona
Metro Phoenix Chamber of Commerce, Phoenix, Arizona
Scottsdale Chamber of Commerce, Scottsdale, Arizona
Mesa Chamber of Commerce, Mesa, Arizona

Tucson Chamber of Commerce, Tucson, Arizona

Arizona Bank, Phoenix, Arizona

First National Bank of Arizona, Phoenix, Arizona
Valley National Bank, Phoenix, Arizona

W. S. Gookin and Associates, Scottsdale, Arizona

*Frank Welsh, Citizens Concerned About the Project, Phoenix,
Arizona

Southwestern Minerals Exploration Association, Tucson, Arizona
Southern Pacific Railroad, Tucson, Arizona

Magma Copper Company, Superior, Arizona

CONOCO 0i1 Company, Florence, Arizona

Electrical District No. 2, Coolidge, Arizona

Mountain Bell, Phoenix, Arizona



Desert Tortoise Council, San Diego, California
*Dr. Robert D. Ohmart, Tempe, Arizona

Dr. George Gumerman, Carbondale, I1linois

Dr. Roderick Sprague, Moscow, Idaho

*Betty Burge, Las Vegas, Nevada

*D. E. Creighton, Jr., Scottsdale, Arizona

Office of Arid Land Studies, University of Arizona
Tucson, Arizona

E1 Paso Natural Gas Company, E1 Paso, Texas

Arizona Power Pooling Association, Benson, Arizona
C. A. Pugh, Consulting Engineer, Scottsdale, Arizona
Dr. Mont Cazier, Tempe, Arizona

*Carolina Butler, Scottsdale, Arizona

Mr. Bert Fireman, Tempe, Arizona

Lynn Phetteplace, Phoenix, Arizona

*)ffice of Cultural Resource Management, Arizona State
University, Tempe, Arizona

Z. Simpson Cox, Phoenix, Arizona

*Guy Bonnivier, Phoenix, Arizona

Ralph Gierisch, St. George, Utah

Florence Gardens Utility Co, Tempe, Arizona

Turner Ranch Water and Sanitation Co., Mesa, Arizona

*Maricopa-Stanfield Irrigation and Drainage District
Maricopa, Arizona

Desert Sage Water Company, Mesa, Arizona

*Earl Zarbin, Phoenix, Arizona

*Mr., John Nicholson, Hemet, California




Dr. James Schoenwetter, Tempe, Arizona

Arizona Cattle Growers Association, Phoenix, Arizona
Arizona Wecol Growers Association, Phoenix, Arizona
Mr. Williem G. Bloedel, Rio Verde, Arizona

*R, W. Beck, and Associates, Seattle, Washington
*Mr. Jerry Grady, Casa Grande, Arizona

*Mr. Mel A. Everingham, Florence, Arizona

Mr. Dean $kaggs, Casa Grande, Arizona

*Mr. John Harambasic, Apache Junction, Arizona
*Mr. Gerald Hales, Mesa, Arizona

*Mr. Frank Birch, Apache Junction, Arizona

*Mr. Brook Lakes, Apache Junction, Arizona

*Mr. C. B. DeSpain, Marana, Arizona

Technology Research and Development, Inc., Oklahoma City,
Oklahoma

Arthur D. Little, Inc., San Francisco, California
Paul Mosher, Paradise Valley, Arizona

Willdan Associates, Phoenix, Arizona

Arizona Water Company, Phoenix, Arizona
Environmental Defense Fund, Denver, Colorado
Sergent, Hauskins, & Beckwith, Phoenix Arizona
Matt Brenaan, Coolidge, Arizona

John Otto, Florence, Arizona

Mark Brosseau, Tucson, Arizona

Beak Consultants, Portland, Oregon

David D. Smith & Associates, San Diego, California



The Wilderness Society, Silver City, New Mexico
C. R. Madsen, Florence, Arizona

Mr. Fred E. Goldman, Phoenix, Arizona

Mr. Arthur Pistor, Phoenix, Arizona

Mr. St;ve Sutherland, Phoenix, Arizona

Yvonne D. Heilman, Tulsa, Oklahoma

Verne Grantham, Salida, Colorado

Mr. Doug C. Nelson, Phoenix, Arizona

Division of Comprehensive Planning, Clark County Courthouse,
Las Vegas, Nevada, Attention: Mr. Richard W. Atwater

Mr. Clyde Vroman, Sun City, Arizona

San Carlos Indian Irrigation Project, Coolidge, Arizona
Mr. Albert Cutler, Scottsdale, Arizona

Coe & Van Loo Consulting Engineers, Inc., Phoenix, Arizona,
Attention: Mr. Bert Cutler

y
Mr. William H. Wheeler, Phoenix, Arizona
Mr. R. M. Edmonston, Glendale, California
Ken McGinty, Phoenix, Arizona

Gilbert Lee, Monterey Park, California

Ms. Teresa Silleman, Phoenix, Arizona

Mr. Robert Landis, Phoenix, Arizona

Dennis W. Potter, Pierre, South Dakota

Bob Carricaburu, Santa Barbara, California

Leon Lutrick, Phoenix, Arizona

Gilbert T. Venable, Phoenix, Arizona

Desmond P. Kearns, Tucson, Arizona




Jim Perry, Phoenix, Arizona
Northwestern University, Evanston, I1linois
Woocward Clyde Consultants, San Diego, California
Idaho State University, Pocatello, Idaho
Humtoldt State University, Arcata, California
Tucson Gas and Electric, Tucson, Arizona
Wiley Gregg, Phoenix, Arizona
PRC Toups Corporation, Orange, California
PRC Toups Corporation, Phoenix, Arizona

D. Statements or summary descriptions to be distributed by the

Regional Director for public access:

Libraries-Arizona

Casa Grande Public Library, Casa Grande, Arizona
*Coolidge Public Library, Coolidge, Arizona

Flagstaff Branch Library, Flagstaff, Arizona
*Florence Public Library, Florence, Arizona

Green Valley Community Library, Green Valley, Arizona
Holbrook Public Library, Holbrook, Arizona

Navajo Community College, Many Farms, Arizona

Page Public Library, Page, Arizona

Clifton Public Library, Clifton, Arizona

Cochise College, Douglas, Arizona

Flagstaff City-Coconino County Library, Flagstaff, Arizona
*Pinal County Free Library, Florence, Arizona

Kingman City-Mohave Co. Library, Kingman, Arizona

*Mesa Public Library, Mesa, Arizona



*Arizona Department of Library Archives, Public Records,
Phoenix, Arizona

*Central Arizona College Library, Signal Peak Campus,
Coolidge, Arizona

Douglas Public Library, Douglas, Arizona

*University Library, Northern Arizona University, Flagstaff, Arizona
01d Dominion Library, Globe, Arizona

Lake Havasu City Public Library, Lake Havasu City, Arizona
Nogales Public Library, Nogales, Arizona

*Maricopa County Community College District, Phoenix, Arizona
*Governmental Reference Library, Tucson, Arizona

*Maricopa County Free Library, Phoenix, Arizona

*Phoenix Public Library, Phoenix, Arizona

Prescott City - Yavapai County Library, Prescott, Arizona
Yavapai College Library, Prescott, Arizona

Safford City-Graham County Library, Safford, Arizona
*Scottsdale Public Library, Scottsdale, Arizona

Sedona Public Library, Sedona, Arizona

Sierra Vista City Library, Sierra Vista, Arizona
Springerville Public Library, Springerville, Arizona

*Arizona Collection, Haden Library - Arizona State University,
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I. INTRODUCTION

This environmental impact statement (EIS) describes the proposed
construction, operation, and maintenance of the Salt-Gila Aqueduct
(SGA); one segment of the Central Arizona Project (CAP) aqueduct system
extending through central Arizona from the Colorado River to the vicin-
ity of Tucson, Arizona. The CAP was authorized by P.L. 90-537 on
September 30, 1968, as a part of the Colorado River Basin Project Act.
A brief Tlegislative history and specific legislative requirements rel-
evant to the CAP are presented in the overall final environmental state-
ment (FES) for the project (USBR 1972a).

The primary purpose of the CAP is to furnish irrigation, municipal,
and industrial water supplies to areas in central and southern Arizona
and western New Mexico. Other project purposes and objectives are cited
in Sections 102.(a) and 301.(a) of the authorizing legislation. Due to
its magnitude, the project is divided into several features serving
separate but interrelated functions. The location of the authorized
features of the CAP is shown on the frontispiece and other maps through-
out the statement.

To achieve compliance with the National Environmental Policy Act
(NEPA) of 1969, a final overall comprehensive EIS was prepared for the
total project and filed with the Council on Environmental Quality (CEQ)
on September 26, 1972 (USBR 1972a). This statement committed the Bureau
of Reclamation (USBR) to prepare an individual site-specific environ-
mental statement for each major feature of the project.

Colorado River water will be 1ifted from Lake Havasu via the Havasu
Intake Channel and Pumping Plant and will flow through the Buckskin
Mountains Tunnel into the Granite Reef Aqueduct. An FES for the intake
channel, pumping plant, and tunnel was filed with the CEQ in January
1973 and construction on the features is underway (USBR 1973a).

The Granite Reef Aqueduct will convey a maximum of 3000 cubic feet
per second (85 cubic meters per second) of water from the outlet of the
Buckskin Mountains Tunnel approximately 190 miles (306 km) to the vicin-
ity of Phoenix, Arizona. The Granite Reef Aqueduct Transmission System
is being constructed to supply power to the pumping plants and check
structures along the aqueduct. The NEPA compliance documents were filed
with the CEQ in January 1974 (USBR 1974) for the aqueduct and August
1975 (USBR 1975) for the transmission system. These two features are
presently under construction.

A draft environmental statement (DES) for the Orme Dam and
Reservoir was filed in May 1976 (USBR 1976a). Subsequently, in
April 1977, the President recommended elimination of Orme from the
project. Accordingly Reclamation is considering methods to identify
suitable single-purpose and/or multifunctional solutions for CAP regu-
8ati§n and flood control for the Phoenix urban area (alternatives to

rme).




The Salt-Gila Aqueduct and associated transmission system are the
subjects of this FES. The aqueduct would convey water from the terminus
of the Granite Reef Aqueduct to service areas in Maricopa and Pinal
Counties and on to the beginning of the authorized Tucson Aqueduct

(Figures 2 & 3).

The Tucson Aqueduct is authorized to convey water from the terminus
of the Salt-Gila Aqueduct to the vicinity of Tucson, Arizona, and plan-
ning investigations are now underway. The DES for the Tucson Aqueduct
is expected to be filed with EPA in August 1980.

A distribution system is authorized to deliver CAP water to agri-
cultural lands of the five central Arizona Indian tribes. A DES for the
Indian Distribution System is scheduled to be filed with the EPA in
August 1980.

Buttes Dam and Reservoir site is located on the Gila River about
14 miles (23 km) east of Florence, Arizona. The dam is authorized to
provide conservation of water, flood control, sediment control, and
enhancement opportunities for recreation and fish and wildlife re-
sources. A DES for this feature is expected to be filed with the EPA in
October 1981.

Pending the resolution of issues raised during the 1977 review of
the CAP with regard to Charleston Dam, no advanced planning or environ-
mental studies are currently scheduled. In regard to Hooker Dam, the
Bureau is currently programmed to conduct a feasibility study of Hooker
Dam and Reservoir and suitable alternatives. Funding for this was made
available in the fiscal year 1980 Appropriation Act, Public Law 96-69.

The authorized non-Indian irrigation and drainage facilities have
not yet been scheduled for environmental investigations. Environmental
assessments or statements will await decisions on non-Indian irrigation
water allocations and Tloan applications from those entities requiring
such facilities.

The state of Arizona (Arizona Water Commission) has submitted its
recommendations for allocating non-Indian agriculture, and municipal and
industrial water from the Central Arizona Project, to the Secretary of
the Interior. The Department of the Interior and the Bureau of
Reclamation are currently reviewing these recommendations and the pro-
cess of examining the environmental impacts of various water allocation
schemes has begun. The Indian irrigation water allocation environmental
assessment and negative determination were completed on June 4, 1976.

Present schedules show that the Salt Gila Aqueduct construction
would begin in February 1980. Due to the lack of finalized water allo-
cations, exact delivery locations can not be determined at this time.
Thus, references to turnout locations made in this statement are assump-
tions based on available data. The estimated 1978 cost for the
Salt-Gila Aqueduct and associated transmission system is $122,000,000.
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The Bureau of Reclamation intends to pursue the course of action
provided for under Section 67(r) of the Clean Water Act of 1977 (Public
Law 95-217). The Bureau will be exempt from applying for dredge and
fill permits (404) from the Army Corps of Engineers. As discussed in
Chapter II.C.3.b., it is proposed to construct a siphon under the nor-
mally dry Gila River. This construction would require discharge of fill
material around and over the siphon. On August 15, 1978, the Los Angeles
District, Corps of Engineers, identified the Gila River as a stream
which comes under Section 404 jurisdiction. Since Queen Creek, where
flow would be restricted by the construction of Sonoqui Dike may also be
considered an intermittent stream, Section 404 jurisdiction may be
exercised at some later date. The environmental statement discusses the
impacts of discharging dredge and fill material into these waters at the
project construction sites and the measures that would be employed to
control or 1limit water pollution from these discharges. This infor-
mation, which is indexed in Appendix C-4, is on the technical analysis
contained in the environmental statement. This analysis is in accor-
dance with Section 404(b)(1) of the Environmental Protection Agency's
interim regulations pub1ished in the Federal Register on
September 5, 1975. In addition, consideration has been given to
Executive Order 11990 on the protection of wetlands throughout the
document.
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II. THE PROPOSED ACTION

A. The Proposal

The proposed action addressed by this environmental statement
involves the construction, operation, and maintenance of the Salt-Gila
Aqueduct and associated electrical transmission system. The Salt-Gila
Aqueduct would be an open concrete-lined canal 58 miles (93 km) in
length, with an initial capacity of 2,750 cubic feet per second (78
cubic meters per second). As presently planned, the aqueduct would
include 1 pumping plant, 1 siphon, 10 checks, and 10 turnouts. The
electrical transmission system would include approximately 5.8 miles
(9.3 km) of 69 or 115kV transmission line and one 69 or 115kV tap sub-

station.

Construction of the aqueduct is scheduled by reaches and initial
construction is expected to begin in 1980. About 5 years would be
required for completion. Assuming the proposed schedule is maintained,
water delivery from the aqueduct could be expected in 1985,

Scheduling for the construction of the Salt-Gila Aqueduct is sub-
ject to change and adjustment, depending upon administrative policies
and congressional appropriation of construction funds. The length of
each construction contract would vary from a 1- to 2-year period for the
siphon and canal reaches to about 5 years for the pumping plant.

The data presented in this statement are based on conceptual de-
signs determined to be suitable, representative, and feasible for the
functions intended. They do not represent final construction designs.
Plans and drawings of structures or systems are presented to provide an
understanding of the structure and a perception of its magnitude. For
the most part, structures common for this type of development would be
utilized. The only unusual anticipated design problem relates to land
subsidence, which is discussed in Chapter III.B.2. Except for refine-
ments, the final designs should not depart significantly from those
presented.

B. Purpose of the Aqueduct

The purpose of the Salt-Gila Aqueduct is to convey Colorado River
water from the Granite Reef Aqueduct, now under construction, to the
authorized Tucson Aqueduct and the central Arizona service areas in
Maricopa and Pinal Counties. These service areas are within that por-
tion of the middle Gila River Basin encompassing metropolitan Phoenix
and the large agricultural developments of the two counties. According
to the 1970 U.S. Census, approximately 59 percent (1,039,807) of
Arizona's population is located in these two counties.

The two-county area is substantially dependent on ground water
which is being pumped at rates significantly greater than can be

4




replenished by natural recharge. As a result, ground-water Tlevels
during the period 1923-1977 have dropped over 200 feet (61 m) under
large portions of the area and over 450 feet (137 m) in some local areas
(Arizona Water Commission 1978).

This overdraft has required deepening many wells and has resulted
in increased energy use due to the higher pump lifts. 1In addition, the
general Tlowering of the ground-water levels has resulted in land sub-
sidence. Up to about 12.5 feet (3.8 m) of subsidence has been observed
in some areas since 1954 (Winikka et al. 1978). This change in topo-
graphy has altered some of the floodflow patterns of the ephemeral
<treams and has increased erosion in gullies around the margins of the
basins. A secondary physical result of the water-level decline appears
to be earth fissuring. Fissures up to 8 miles (12.9 km) in length are
evident in the basin. Locally, the fissures have damaged irrigation
structures, homesites, and roadways as discussed and shown in Chapter
i§489: %N

Communities and agricultural areas in and adjacent to the upper
Gila River Basin, primarily in Grant County, New Mexico, would also
benefit from the SGA through authorized supplemental uses allowed from
the Gila River and its tributaries. Such benefits would be made pos-
sible through authorized exchange agreements with water users in Arizona
receiving Colorado River water through the Salt-Gila Aqueduct. The
exchanges would be accomplished in accordance with Sections 304(d), (e),
and (f) of the Colorado River Basin Project Act (P.L. 90-537). Should
these exchanges take place, they would be discussed in future specific
envirornmental statements.

C. Description of the Aqueduct

1. Location and Route

The Salt-Gila Aqueduct would begin at the Salt-Gila Pumping
Plant, located about 25 miles (40 km) northeast of Phoenix, Arizona at
the terminus of the Granite Reef Aqueduct. From this location, the
aqueduct would extend 58 miles (93 km) in a southerly direction to its
terminus about 2 miles (3.2 km) northeast of Picacho Reservoir. This
point is about 54 air miles (87 km) southeast of Phoenix. Figures 4
through 9 show the general location plan of the aqueduct and related
structures. The final aqueduct location may vary slightly from that
shown in those areas where subsidence and earth fissuring would require
relocazion, or if highly significant archeological sites discovered
during construction would make it desirable to alter the alinement.

The CAP overall environmental statement described the
Salt-Gila Aqueduct as being 90 miles (145 km) long with its terminus
near Marana, Arizona (USBR 1972a). The Salt-Gila Aqueduct is now plann-
ed as 4 rather than 5 reaches, and would be 58 miles (93 km) long. The
original Reach 5 of the Salt-Gila Aqueduct is now designated as Reach 1
of the authorized Tucson Aqueduct.

(62]
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The four aqueduct reaches would range in length from 10 to 20
miles (16 to 32 km). The reaches were established primarily by geo-
graphic features along the aqueduct route and also to facilitate the
consolidation of design data, program control, and award of individual
construction contracts.

The Salt-Gila Aqueduct alinement begins at the terminus of the
Granite Reef Aqueduct which is the forebay of the Salt-Gila Pumping
Plant. The pumping plant would 1ift water 74 feet (22.5 m) from a fore-
bay water surface elevation of about 1,493 feet (455 m) to a water
surface elevation of about 1,567 feet (478 m) on the discharge side of
the pumping plant. The Reach 1 aqueduct alinement begins at the pumping
plant afterbay and follows Bush Highway south to McDowell Road, turning
eastward to University Drive and Ellsworth Road, then southeast across
Apache Boulevard (U.S. 60-80-89) and on to the north-south Maricopa-
Pinal County line.

Reach 2 begins at the county line and continues in a south-
easterly direction, traversing along the west side of the Soil Conser-
vation Service (SCS) Powerline, Vineyard Road, and Rittenhouse
Floodwater Retarding Structures (F.R.S.) to its terminus about 0.8 miles
(1.3 km) north of Queen Creek.

Reach 3 begins at the terminus of Reach 2, just north of Queen
Creek, and continues southeast for about 20 miles (32 km) to the Gila
River, where it ends at the Gila River Siphon inlet.

Reach 4 of the aqueduct alinement begins at the Gila River
siphon inlet and parallels the Florence-Casa Grande Canal for about
6 miles (9.7 km) to U.S. Highway 80-89, then traverses generally south
towards its terminus about 2 miles (3.2 km) northeast of the existing
Picacho Reservoir.

The aqueduct alinement was located to avoid as much developed
land as practical and yet facilitate delivery of water to existing dis-
tribution systems and to provide the shortest possible Gila River cros-

sing.

2. Aqueduct Design

The 58-mile (93 km) long aqueduct would be an open, concrete-
lined, gravity-flow structure with a design capacity varying from about
2,750 cubic feet per second (78 cubic meters per second) at its beginn-
ing to about 2,250 cubic feet per second (64 cubic meters per second) at
its terminus. Figure 10 shows the anticipated aqueduct section design
and hydraulic properties. The canal right-of-way would normally be 250
feet (76 m), or 125 feet (38 m), on either side of centerline. Since
the maximum top width of the canal is 80 feet (24 m), the upslope side
of centerline would normally require 40 feet (12 m) for the canal, 20
feet (6 m) for the maintenance road, and 54 feet (16 m) for a typical
waste embankment or dike (10 feet (3 m) high with 2:1 sideslopes and 14
feet (4 m) top width), which equals 114 feet (35 m) upslope of center-
line. The downslope side requires a similar right-of-way to allow for
discharge structures for overchutes and culverts. Table 1 summarizes
the lengths and capacities of the four planned reaches.
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Table 1

Reach Locations and Capacities
Salt-Gila Aqueduct Central Arizona Project

Reach
No. Beginning At Length Capagit
im1ies) (ft57s;

1 Salt-Gila Pumping Plant 11.12 2,750
2 Maricopa-Pinal County Line 10.26 2,750
3 Section line between

Sections 14 & 23,

T. 2 S. R. 8 E., 2.02 2,750

Section line between

Sections 26 & 35,

T. 25. R. 8 E. 8.19 2,600

Arizona Farms Road 9.17 2,400
4 Gila River Siphon 16.71 2,250

A 24-foot (7.3 m) wide operating and maintenance (0&M) road
would be located on the westerly side of the aqueduct. It would be
generally uninterrupted for the entire length of the aqueduct, except at
the siphon crossing, county roads, highways, railroads and cross drain-
age overchutes. The road would be suitably designed to handle 0&M
vehicle loading and traffic requirements under normal all-weather use.
Where the 08M roads would pass through residential, commercial, indus-
trial, farming or high 0&M vehicle use areas, consideration would be
given to paving, other forms of surfacing, or watering to reduce poten-
tial dust problems. A 20-foot (6.1 m) wide maintenance road would be
located on the easterly side of the aqueduct. Use of this road would
generally be restricted to maintenance vehicles, but design provisions
would include all-weather use. The width of the 0&M roads is required
for wide vehicles passing and long vehicles working at 90 degrees to the
canal, i.e. dredge turning 90 degrees to load a truck.

Public use of the 0&M roads would be restricted by fences, gates,
or barriers. There are no present plans for recreational use of the 0&M
roads but the potential exists for local development of hiking, biking,
and riding trails elsewhere within the aqueduct right-of-way. These
activities and facilities could be incorporated with the project only
insofar as the use is consistent with the operations, maintenance, and
safety of the aqueduct. Structures and portions of the aqueduct would
be fenced to insure public safety, protect wildlife resources, or as
required for project security. More details of the types of fencing
needed for the various classes of hazard exposure can be found 1in

Chapter II.G.



Woste embankment
as required

L MOE
2 0
A . N\

N

: u,‘\>
MW_\‘V

\\\ y\l/‘
Sy

> |

/4.0 Min.

—f

$=.02

208
%q ‘\\ [/“l

AV ‘M// )

20.0

1LOZMin. T
Embankment -~

1.5*Max.

ql

B VA 4 .N.G.S._\'

PARTIAL FILL

N.W.S.

€ Aqueduct
( Looking downstream)

G S.
e~

Compacted embankmenr/

N

‘\'\“
oV°
‘boe(q‘ cuT
31/2" Concrete lining—
TYPICAL SECTION
HYDRAULIC PROPERTIES
Lipi Bank| b

Q b d A \'} M r s Ell H Ht /d
2750| 24 |15.74|749.38| 3.67|.016/ 9.28 |.00008]| 2.16 |I7.9 |20.1 [ 1.52
2600| 24 |15.31]|719.03| 3.62|.016/9.08 |.00008| 2.09|17.4 |19.6 |1.57
2400| 22 |15.13|6T76.24| 3.55(.016/8.83 |.00008| 2.07|17.2 |19.4 | 1.45
2250]| 22 |14.66 644.89‘ 3.49|.016(8.61 [.00008| 2.04/16.718.9 | 1.50

24.0
Side slope
variable
s§=02
e
jr’ .0 * Min.
1.5 +Mox.

THIS DRAWING SUPERSEDES 344-330-T-662
UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

CENTRAL ARIZONA PROJECT—-ARIZONA

SALT-GILA AQUEDUCT

TYPICAL SECTION

m
9 [344-330-F




The design of the aqueduct attempts to balance the excavation
50 that it does not exceed the quantity required for embankments and 0&M
roadways. If there is excess material excavated beyond that necessary
for local construction use, the excesses, where economical, may be used
for construction of flood training dikes or in reinforcing local embank-
ments. Remaining excess excavated material would be disposed of at
designated spoil areas along the alinement as described in Chapter

11.1.3.

Fill material, when needed, would be obtained from the ag-
geduct prism or from not yet designated borrow areas adjacent to the
aqueduct. Areas disrupted for borrow or spoil disposal use would be
orepared and left in such a manner that wind and water erosion would be

minimized.

Portions of the aqueduct within identified areas of land
subsidence and earth fissures as discussed in Chapter III.B.2. would
require special design. The Bureau of Reclamation has funded a study
presently being conducted by the U.S. Geological Survey (USGS) to pre-
dict the amount of subsidence and the locations of areas subject to
further earth fissuring in the vicinity of the aqueduct alinement. The
object of the study is not to analyze the effects of subsidence on the
aqueduct but the results would be used in confirming the final design
and location of the aqueduct and in planning 0&M activities. Extensive
alinement relocation is not anticipated.

3. Aqueduct Components

a. Salt-Gila Pumping Plant

A pumping plant with an electrical capacity of about
26 megawatts would 1ift 2,750 cubic feet per second (78 cubic meters per
second) of water 74 feet (22.5 m) from the Granite Reef Aqueduct into
the Salt-Gila Aqueduct. The plant site (Figure 11) would be Tocated
south of the Salt River Siphon outlet in the northwest quarter of sec-
tion 19, T. 2 N., R. 7 E., within the Tonto National Forest.

The plant would house a combination of vertically mount-
ed, electric-motor driven pumping units, allowing operation over a wide
range of pumping requirements. The range of pumping units would vary
between 125 and 440 cubic feet per second (3.5 and 12.5 cubic meters per
second). The pumping plant would have its own lubrication 0oil equipment
and a portable oil pump skimmer and holding tank to protect against oil

lTeaks.




Present concepts anticipate a low profile plant design with
two buried concrete or steel discharge lines about 250 feet (76 m) long.
A self contained storage building would be incorporated in the design of
the pumping plant to provide for the safe storage of paints, chemicals,
and other flammables. About 5 acres (2 ha) would be permanently re-
quired for the plant site and access road (Figure 4). About 15 addi-
tional acres (6 ha) would be temporarily disturbed by construction
activities, including the forebay, contractor parking, staging area and
access road from the Bush Highway. The aqueduct alinement south of the
pumping plant is shown on Figure 12.

b. Gila River Siphon

Siphons are conduits or pipes which carry aqueduct water
under rivers and drainage channels. Along the length of the Salt-Gila
Aqueduct, one siphon is currently proposed for construction. The Gila
River Siphon, located in Section 15, T. 4 S., R. 10 E., G&SRB&M, would
be approximately 3,400 feet (1,036 m) long. The siphon, if single
barrel, would be about 18 feet (5.5 m) in diameter and made of either
steel pipe, prestressed concrete pipe, or monolithic concrete pipe. The
siphon would be buried in the stream channel at a depth to be determined
by hy?ro]ogic studies. This depth could vary from 5 to 15 feet (1.5 to
4.6 m).

During construction, a trench along the length of the
siphon, approximately 100 feet (30.5 m) in width and up to 40 feet
(12.2 m) in depth, would be constructed across the normally dry river
channel. The siphon pipe would be placed in the bottom of the trench and
the material excavated from the trench would be backfilled around the
siphon. The fill material would be compacted by mechanical methods and
water would be added as necessary, since the excavated material is
normally too dry for optimum compaction. This water would likely be
obtained from local wells. All excess excavated material would be
removed from the river channel and the existing grade and bed elevation
would be restored.

Figure 13 shows a typical siphon structure and Figure 14
shows siphon construction on the CAP Granite Reef Aqueduct.

C Checks

Electrically operated radial gates would be placed in the
aqueduct at approximately 6-mile (9.7 km? intervals. These gates,
installed in reinforced concrete structures, constitute the check struc-
tures which permit control over water levels and flow rates in the
aqueduct. The check gates could also be closed for dewatering portions
of the aqueduct should repair be necessary. Figure 15 shows a two-gate
check structure under construction on the Granite Reef Aqueduct. The
top of the structure serves as maintenance access and support for the
gate operating equipment. The structures would be fenced for public
safety and no public access would be provided.



Figure 11--Salt-Gila Pumping Plant Site--Salt-Gila Aqueduct--Central Arizona Project. Aerial view

east showing the location of the pumping plant, forebay, buried discharge 1ines, and aqueduct east
of Bush Highway. The Tlocation is about 25 miles (50 km) northeast of Phoenix, Arizona. Photograph
No. P344-300-02447 NA (0).



Figure 12--Reach 1 Area-->alit-u1lla Aqueduct--Central Arizona Project. Aerial view south from the
Tonto National Forest boundary showing an artist's concept of the aqueduct in Reach 1 and the Spook
Hi11 Floodway (SCS). The plant association is typical of the Paloverde-Saguaro Community of the
Sonoran Desert. Photograph No. P344-300-02496 NA (0).
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Figure 14--Construction of Agua Fria River Siphon--Granite Reef
Aqueduct--Central Arizona Project. Aerial view east showing the
backfilling operations at the partially completed siphon. New River
Siphon can be seen in the upper part of the photograph. Photograph
No. P344-300-02214.




Figure 15--Check Structure Under Construction--Granite Reef Aqueduct--Central Arizona Project. A

typical check structure similar to the type planned for the Salt-Gila Aqueduct. Check structures
would be constructed at about 6-mile intervals. Photograph No. P344-300-02196.




d. Turnouts

Turnouts are devices constructed in the aqueduct for the
purpose of diverting water to the use areas. Figure 16 shows a typical
turnout structure on an aqueduct delivery system.

There are 10 turnouts anticipated along the Salt-Gila
Aqueduct, with capacities varying up to about 660 cubic feet per second
(18.7 cubic meters per second). The final capacities and locations
would be determined following completion of water allocations and con-
sultation with the prospective water users. Turnouts could be installed
during or after aqueduct construction. The turnout gates would be
electrically or manually operated and monitored by an automated control
system. The specific impacts of the turnouts and the distribution
systems would be covered in separate environmental documents for the
agricultural and municipal and industrial water deliveries.

4, Cross Drainage Structures

Cross drainage facilities would be necessary where the ag-
ueduct would interfere with the normal drainage patterns of the land it
crosses. In some instances, the structures would be designed to maintain
continuity of flow in natural drains while others would be designed to
alter the local flow pattern. The latter might involve consolidating
flows into a common collection point to facilitate crossing the aqueduct
through one structure at a strategic or advantageous point. A1l struc-
tures would be designed to minimize drainage flow damages to the ag-
ueduct.

To assure adequate protection against highly destructive
flood flows, the cross drainage structures would be designed to accom-
modate flows having a magnitude of the 100-year frequency. The Sonoqui
D;ke across Queen Creek would be designed for the maximum probable
flood.

Cross drainage structures would be of three types--over-
chutes, which carry water over the aqueduct; culverts, which carry water
beneath the aqueduct; and detention structures, which collect and retard
flows for economical passage across the aqueduct using smaller or fewer
overchutes or culverts.

Figures 4 through 9 show the tentative locations of the
presently identified cross drainage structures.
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a. Overchutes

Two types of overchutes would be constructed on the
Salt-Gila Aqueduct--the concrete box flume and the steel pipe overchute.
Overchutes would be located where the water surface in the aqueduct
would be near or below the natural ground surface.

Figures 17 and 18 show a box flume overchute and a pipe
overchute of the type which would be employed along the aqueduct. The
box flume overchutes along the Salt-Gila Aqueduct would vary in width up
to 88 feet (27 m) and have side walls from 6 to 9 feet (1.8 to 2.7 m) in
height. Cross drainage overchutes of Tless than 100 cubic feet per
second (2.8 cubic meters per second) capacity are planned as pipe over-
chutes which would vary in diameter from 30 to 72 inches (0.8 to 1.8 m).
Preliminary plans indicate that approximately 35 overchutes would be
required for the Salt-Gila Aqueduct.

Abutments and a pier in the center of the aqueduct would
support both box flume and pipe overchutes. Training dikes and flow
channels would guide water into the overchutes. Where appropriate, the
downstream end of the overchute would be equipped with hydraulic energy
dissipators to slow flows, minimizing downstream erosion damage.
Figure 19 shows a box flume overchute equipped with hydraulic energy
dissipators.

The box flume overchutes could serve as crossings for
foot traffic and wildlife where appropriate. It is possible for smaller
wildlife to use pipe overchutes to cross the aqueduct. Overchutes
located in isolated areas and designated as wildlife crossings would
have a soil surface covering which would be restored periodically when
disturbed by flows.

b. Culverts

Where the water surface of the aqueduct is well above the
natural ground surface, or in areas of anticipated major subsidence,
concrete pipe, steel pipe, or concrete box culverts would be used to
convey cross drainage waters beneath the canal. For locations requiring
large capacities, multibarrel culverts may be installed. Training dikes
may be required to guide the flow to the culverts. Where required,
hydraulic energy dissipating devices would be constructed to minimize
downstream erosion.

Present plans indicate that the culverts required on the
aqueduct could range in size from 24-inch (0.6 m) diameter pipe culverts
to 8 foot x 8 foot (2.4 m x 2.4 m) box culverts. Figure 20 shows a
typical culvert installation.

11



Figure 16--Typical Turnout--Frjant Division--Central Valley Project--California. Typical turnouts

similar to those planned for the Salt-Gila Aqueduct. Photograph No. P-(F)-200-5271.




Figure 17--Box Flume Overchute--Granite Reef Aqueduct--Central Arizona

Project. View of a box flume overchute carrying water from a winter
storm. This structure is similar to those which would be constructed
on the Salt-Gila Aqueduct. Photograph No. P344-300-02534 NA.




Figure 18--Pipe Overchute--Granite Reef Aqueduct--Central Arizona Project. Aerial view of a typical

pipe overchute similar to those that would be constructed on the Salt-Gila Aqueduct. Photograph No.
P344-300-02424 NA.



Figure 19--Box Flume Overchute--Granite Reef Aqueduct--Central Arizona Project. Aerial view showing
a typical box flume overchute with hydraulic energy dissipators on the downstream side. This
structure is similar to those that would be constructed on the Salt-Gila Aqueduct.

Photograph No. P344-300-02426 NA.
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¢c. Training Dikes and Flow Channels

Training dikes and flow channels would be used to con-
solidate and direct flows from small drainage areas to cross drainage
structures located elsewhere along the aqueduct. Training dikes would
be designed with a minimum top width of 14 feet (4.3 m) and would vary
up to 15 feet (4.6 m) in height. The steepest side slopes could vary
from 1.5:1 to 2:1 and riprap protection would be provided where erosion
potential 1is identified. Where necessary, flow channels would parallel
the upstream slopes of the dikes. They would be constructed to a mini-
mum depth of 2 feet (0.6 m) with a minimum bottom width of 10 feet (3
m). Figure 21 shows the typical training dike and flow channel design
which would be used along the aqueduct.

d. Existing and Proposed Flood Protective Structures

The aqueduct alinement has been located to take advantage
of the cross drainage protection provided by floodwater retarding struc-
tures already constructed or proposed for future construction by the
Soil Conservation Service (SCS?. Cooperative planning between the SCS
and USBR provides the opportunity to use aqueduct excavation material
for planned SCS structures.

Figures 4 through 9 show the structures built by the SCS
which would provide cross drainage protection to the aqueduct. These
include Powerline, Vineyard Road, Rittenhouse, Magma, and Florence
Floodwater Retarding Structures (F.R.S.). The Spook Hill F.R.S., a
feature of the Buckhorn-Mesa Project, (Figure 4) 1is under construction
and would provide protection for approximately 6 miles (9.7 km) of Reach
1 of the aqueduct (SCS 1976). About one mile (1.6 km) of the Florence
FiR.S. would be relocated to accommodate the aqueduct alinement near
Florence.

The USBR proposed Sonoqui Dike would be constructed in
Reach 3 across Queen Creek to the Magma Arizona Railroad. The 8-mile-
long (12.8 km) structure would vary up to 22 feet (6.7 m) in height and
include control outlets to allow discharges into Queen Creek and a
channel parallel to the Magma Railroad. Approximately 1,315 acres
(532 ha) of right-of-way would be required for this structure.

Four flood retarding structures are planned for Reach 4
of the aqueduct (Figure 9). They would range from about 2 to 4 miles
(3.2 km to 6.4 km) in length and would consolidate flows from several
drainages. A nondamaging rate of flow would be passed across the ag-
ueduct at strategic points. The retarding structures would require
approximately 2,018 acres (817 ha) of right-of-way.

Figure 22 shows two floodwater retarding structures
constructed by the SCS.
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5. Transportation and Utility Crossings

a. State and County Roads

About 24 vehicular bridges would be required to accom-
modate aqueduct crossings by major roads and highways. The bridges
would vary from 20 to about 100 feet (6 to 30.5 m) in width depending on
the type of road being crossed. Present plans contemplate bridge de-
signs for HS-20 Tloadings. This is an American Association of State
Highway and Transportation Officials (AASTHO) design standard for high-
way bridges. This loading allows for a moving load of a 20-ton
(18 metric tons) tractor truck with 16-ton semi-trailer in each lane.
The tentative locations of 22 bridges are shown in Figures 4 through 9.
Two additional bridges would likely be required, but their locations
have not been designated.

Crossing agreements which provide for the crossing of the
various roads by the aqueduct would be entered into with the entity
responsible for such roads. Figure 23 shows bridges used at the cros-
sing of an Interstate highway by an aqueduct. Figure 24 shows a typical
county road crossing.

b, Railroad Crossings

The aqueduct would cross the Magma Arizona Railroad in
Reach 3, about 11 miles (17.7 km) northeast of Florence, Arizona. The
railroad would cross the aqueduct using a bridge designed for an E-8Q
railroad loading as recommended by the American Railway Engineering
Association for mainline railroads. A crossing agreement would be
entered into with the railroad company to provide for the crossing of
its facilities by the aqueduct. The Florence-Kelvin 1line of the
Southern Pacific Railroad would cross over the Gila River Siphon on
compacted embankment, and no bridge would be required.

c. Pipelines and Miscellaneous Utilities

The aqueduct is expected to cross numerous underground
water, sewer, telephone, and electric lines in urban areas along the
alinement. Two major pipelines owned by E1 Paso Natural Gas Company
would be crossed. The relocation of these lines would be negotiated
with the right-of-way issuing authorities and the appropriate utilities
during final designs of the aqueduct.

The aqueduct alinement would cross six high voltage power
transmission corridors. No structural conflicts are presently foreseen.
Should & conflict arise, accommodation would be sought through negoti-
ations at the time of final aqueduct design. Figure 25 is a photograph
showing a typical transmission line crossing over an aqueduct.
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Figure 22--Soil Conservation Service Flood Retarding Structure--Salt-Gila Aqueduct--Central Arizona

Project. Aerial view south showing Vineyard Road Floodwater Retarding Structure in the foreground
and Rittenhouse Floodwater Retarding Structure in the background. These and additional SCS
structures would protect about 30 miles of the Salt-Gila Aqueduct. Photograph No. P344-300-02558(0).



Figure 23--Typical State Highway Bridge--Granite Reef Aqueduct--Central Arizona Project. Aerial
view showing the interstate highway bridges on I-17 north of Phoenix, Arizona. A similar type
bridge would be used at State highway crossings. Photograph No. P344-300-02327 NA (0).



Figure 24--Typical County Road Bridge--Granite Reef Aqueduct--Central
Arizona Project. Aerial view showing a typical country road bridge
similar to the type that would be constructed on the aqueduct.
Photograph No. P344-300-02423 NA.




Figure 25--Aqueduct Crossing by a Transmission Line--Granite Reef Aqueduct--Central Arizona Project.

Aerial view of a high voltage transmission Tine crossing an aqueduct. Photograph No.
P344-300-02418 NA.



d. Flood Control Channels and Pipe Drains

Provisions would be made so that existing flow channels
from the SCS floodwater retarding structures would convey water across
the aqueduct. In those cases where agricultural fields may be severed
from their water supply, Reclamation would provide replacement wells or
structures to convey water across the aqueduct.

D. Power and Transmission Facilities

1. General

Power for the Central Arizona Project electrical facilities
will be supplied by the Navajo Generating Station at Page, Arizona. The
Navajo Generating Station and attendant transmission system are describ-
ed in the final environmental statement for the Navajo Project dated
February 4, 1972 (USBR 1972b). The transmission system emanating from
McCullough Switching Station and Westwing Substation to serve the elec-
trical facilities for the Granite Reef Aqueduct is described in the
final environmental statement for the Granite Reef Aqueduct Transmission
System dated August 4, 1975 (USBR 1975).

Delivery of power from the Navajo Generating Station to the
Salt-Gila Pumping Plant would be made by the existing transmission
facilities connecting Westwing, Pinnacle Peak, Mesa and Coolidge
Substations plus the proposed facilities described in this statement.
Figure 26 shows the power transmission system serving the Central

Arizona Project.

2. Salt-Gila Pumping Plant

The Salt-Gila Pumping Plant would be served by tapping the
existing Mesa-Coolidge 230 kV line near the Salt River Project (SRP)
Thunderstone Substation and constructing a 69 or 115 kV transmission
line to the Salt-Gila Pumping Plant. The proposed Spook Hill Substation
would serve as the tap. Average annual energy use of the Salt-Gila
Pumping Plant would be about 100 gigawatt-hours. Figure 4 shows the
proposed alinement of the transmission facilities.

From the Spook Hill Substation, the transmission line would
run in an easterly direction for a distance of 0.8 mile (1.3 km) and
then due north for a distance of 0.8 mile (1.3 km) until it joins the
proposed Salt-Gila Aqueduct alinement. From this point the Tine would
be routed northerly for a distance of 4.2 miles (6.8 km) along the east
side of the proposed Salt-Gila Aqueduct between the aqueduct and the
Spook Hill F.R.S. to the Salt-Gila Pumping Plant. Between 8 and 15
acres (3.25 and 6 ha) of new right-of-way would be acquired for the
first 1.6 miles (2.6 km) of line. The remaining 4.2 miles (6.75 km)
would utilize aqueduct right-of-way.
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Reclamation's Spook Hil1l Substation would reduce the trans-
mission voltage from 230 kV to provide 69 or 115 kV output. The facil-
ity would require about 5 acres (2 ha) and would include disconnect
switches, a 230 kV transformer, a 230 kV circuit breaker, and a control
building with its related equipment. The substation would be located
adjacent to SRP's -Thunderstone Substation (Figure 27) approximately
7.5 miles (12 km) west of Apache Junction in Section 18, T. 1 N., R.
7 E. G&SRB&M.

A 15,000-gallon (56.8 cubic meters) tank may be required for
the temporary storage of high voltage transformer 0il changes. Even
though the tank would normally be empty, a spill prevention control and
counter measure would be prepared to comply with oil spill prevention
regulations.

3. Check Structures

Power for check structures would be either from local existing
distribution lines in the Salt-Gila Aqueduct area, or extend from the
pumping plant to the check structures via buried cable on the aqueduct
right-of-way. The method selected to supply power to the check struc-
tures would be determined by environmental, economic, and reliability
constraints. Lines on the aqueduct right-of-way would be buried and
Tines off the right-of-way would be of overhead construction.

If local utility feeds to the check structures are utilized,
agreements would be made with Tocal utility companies for use and exten-
sion of their distribution Tlines to supply the check structures. Ap-
proximately 10 kilowatts per check structure would be required. Local
utility companies in the immediate area of the Salt-Gila Aqueduct are
Arizona Public Service Company, Salt River Project, Electrical District
No. 2, and the San Carlos Irrigation Project. The locations of local
distribution lines are shown on Figures 4 through 9.

Purchase of right-of-way and some land clearing would be
necessary for line construction off the aqueduct right-of-way. The
amount of new right-of-way (approximately 30 feet (9.1 m) wide) required
for the lines would be determined when the location of the check struc-
tures has been fixed. About 3.25 acres (1.3 ha) of right-of-way is
tentatively estimated for lines to the aqueduct right-of-way. Lines may
run directly to the check structure or to the aqueduct right-of-way and
then parallel the aqueduct via buried cable within its right-of-way to
the check structures.

If pumping plant feeds to the check structures are utilized,
cable would be buried along the aqueduct approximately 3 to 5 feet
(0.9 to 1.5 m) below the operation and maintenance road. The cable
would be in the distribution voltage range (4 kV to 13.2 kvV) and extend
from the Salt-Gila Pumping Plant to the terminus of the aqueduct.
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Figure 27--Thunderstone Substation--Salt River Project. Aerial view northeast showing the area

where Spook HiT1l Substation would be constructed. Thunderstone Substation is located on
Usury Pass Road northeast of Mesa, Arizona. Photograph No. P344-300-02497 NA (0).




An automated standby power source from either a motor-gen-
erator set, a hydraulic accumulator system, or a battery bank would be
provided at each check structure for use in the event of an emergency.
These would be located either underground or inside a control building
at each check structure.

4, Power Transmission Facilities Design

Proposed transmission Tines would utilize 69 or 115 kV wood or
steel pole transmission structures. Structures would be of the one-pole
type as shown in Figures 28 through 30. Wood poles would be treated to
prevent deterioration from weathering effects. Each of the three-phase
conductors would consist of one steel reinforced aluminum conductor.
The phase conductors would be supported by insulators attached to the
structures and an overhead ground wire would be installed near the top
of the poles.

E. Operations Administration Facilities

The primary operations facility for the CAP aqueducts will be
established near the Granite Reef Aqueduct northeast of Phoenix, Arizona
(USBR 1974). The complex would probably include administrative offices,
operations control building, workshops, and paved vehicle parking areas.

An auxiliary 0&M facility would be established at a site adjacent
to the Salt-Gila Aqueduct. The facility would probably include offices,
workshops, equipment storage building, and a helicopter landing pad.
The exact location of the auxiliary yard has not been established, but
it is anticipated that 2 to 4 acres (0.8 to 1.6 ha) would be required.
The outside equipment, storage, parking areas, and access roads would be
paved or have a gravel surface, depending on the degree of use.

F. Project Right-of-Way

s Right-of-Way Requirements

It is estimated that 6,518 acres (2,639 ha) would be required
for the Salt-Gila Aqueduct and related facilities. Approximately
95 percent of the necessary land would be located in Pinal County with
the remainder in Maricopa County. Right-of-way width for the Salt-Gila
Aqueduct would be approximately 250 to 400 feet (76 m to 122 m) except
for segments of ‘the aqueduct which would have flood detention dikes and
basins or where spoil areas along the alinement would require a wider
right-of-way. The total right-of-way widths in areas with detention
dikes would vary to a maximum of 4,500 feet (1372 m), dependent upon
water storage requirements for each area. It is estimated that an
additional 200 acres (81 ha) of right-of-way would be required for
aggregate sources and associated haul roads.
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2. Land Acquisition

The lands to be acquired for the construction, operation, and
maintenance of the Salt-Gila Aqueduct and its appurtenant facilities
would be obtained in a manner consistent with the laws and regulations
pertaining to the Federal acquisition of land as well as the goals and
provisions of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970 (P.L. 91-646, 84 Stat. 1894). As pro-
vided in Part 211.1.6 and 211.1.7 of the Reclamation Instructions, the
right-of-way for the aqueduct and detention dikes and basins would be
acquired in fee simple title (USBR 1971). Easements would be acquired
gor-the facilities appurtenant to the aqueduct such as access roads and

rains.

The Salt-Gila Aqueduct would cross private, State, and Federal
lands as depicted on Figure 31. Table 2 shows the acreage and percent-
age of land ownership within the right-of-way.

Table 2

Acreage and Percentage of Landownership
in the Right-of-Way
Salt-Gila Aqueduct - Central Arizona Project

Category Acres Percent
Federal 170 3
State 3,672 56
Private 2,676 Kl
Total 6,518 100

Appraisals of private lands or interests therein would be made according
to the rules and procedures governing Federal acquisition of land as
contained in the "Uniform Appraisal Standards for Federal Land Acquis-
ition" (Interagency Land Acquisition Conference 1973). These standards
are generally as follows: Upon determination of the just compensation,
the landowners would be advised of this amount in writing. As provided
by law, the initial offer presented to the landowners would be not less
than the approved appraisal. The Bureau of Reclamation would make every
effort to reach an amicable settlement and, in all cases where possible,
would conduct its negotiations on a personal basis.

In the event that Reclamation would be unable to successfully
negotiate a mutually acceptable contract for the necessary rights-of-
way, a written notice would be issued to the property owner at least 90
days before the property would be required for construction purposes.
Reclamation would then exercise its power of eminent domain and in-
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stitute formal condemnation proceedings to acquire the necessary in-
terest in the property. If the construction would result in the dis-
placement of individuals or businesses, the relocation would be ac-
complished before any construction would begin.

The procedures for acquiring State lands are dependent upon
the method by which the State obtained its title to the land as well as
the type of acquisition to be initiated. Acquisition of State lands by
the relinquishment procedure as set forth in the fifth paragraph of
Section 28, Arizona-New Mexico Enabling Act of June 20, 1910 (36 Stat.
557, 574), is applicable to lands obtained by the State via school
grants (Sections 2, 16, 32, and 36), territorial land grants, or lands
selected in 1lieu of school sections. Under this procedure, the
Secretary of the Interior requests the State to relinquish to the United
States the required lands and then select other Federal lands on an
acre-for-acre basis in lieu of those relinquished.

Approximately 77 acres (31 ha) of the State land required for
the Salt-Gila Aqueduct would not be subject to the relinquishment pro-
cedure. These lands were obtained by the State through exchanges with
the Bureau of Land Management or by direct purchases. Acquisition of
these lands could only be accomplished by condemnation proceedings or
exchange. The State has indicated its preference for the exchange
method wherein the State, through the Bureau of Land Management, selects
from the Federal lands available an amount of land equal in value to
replace those State lands required for the Salt-Gila Aqueduct. After
the exchange is completed, the required lands would be placed under a
Reclamation withdrawal. The two procedures outlined above are only
applicable to fee acquisitions. Easements across State lands would be
obtained by direct purchase in much the same way as easements across
private lands would be acquired.

Public domain or Federal lands under the jurisdiction of the
Bureau of Land Management which would be required for the Salt-Gila
Aqueduct would be placed under an application for withdrawal reserving
the land for Reclamation purposes pursuant to Section 204 of the Federal
Land Policy and Management Act of 1976 (P.L. 94-579, 90 Stat. 2743).
These withdrawal applications would segregate or withhold the lands from
settlement, sale, location, or entry under the public land and mining
laws. To allow for design changes, the withdrawal applications would
include an area larger than actually necessary. Upon completion of
construction, the withdrawal applications would be finalized only on
those areas required for project purposes. In accordance with Section
11 of the Memorandum of Agreement between the Bureau of Reclamation and
the Bureau of Land Management dated March 8, 1972, Reclamation would
have permission to enter and initiate construction activities prior to
the completion of the withdrawals. Those withdrawal applications cover-
ing lands not required for project operation and maintenance would be
cancelled.

18




G. Fencing

Fencing would be provided along the aqueduct and at aqueduct struc-
tures to protect the structures or to prevent exposure of hazards to the
public, domestic animals, or wildlife.

As the degree of hazard exposure may change for various reaches or
components of the aqueduct prior to its construction, specific fencing
is not now designated. However, the following briefly describes the
classes of hazard exposure and the type of fencing that may be expected
to apply (USBR 1973b).

Ciass A includes those portions of the aqueduct or components
located adjacent to schools and recreational areas and subject to fre-
quent visits by children. A fence 7 feet (2.1 m) high with 6 feet (1.8
m) of chainlink fabric and three strands of barbed wire would be re-
quired in these areas.

Class B includes those portions of the aqueduct or components
located near or adjacent to urban areas or highways and subject to
frequent visits by the public. An urban safety fence 5 feet (1.5 m)
high with 4 feet (1.2 m) of chainlink fabric and three strands of barbed
wire would be required in these areas.

Class C includes those portions of the aqueduct or components
located near or adjacent to farms or highways which could be subject to
visits by children seeking recreation. A rural safety fence 5 feet
(1.5 m) high with 47 inches (1.2 m) of woven wire and two strands of
barbed wire would be required in these areas.

Class D includes those portions of the aqueduct or components which
are far removed from any dwelling and subject to infrequent visits by
operating personnel and occasional sportsmen., A woven wire stock fence
4 feet (1.2 m) high with 32 inches (0.8 m) of woven wire and three
strancs of barbed wire would be required in these areas.

Class E includes those portions of the aqueduct or components which
would be a hazard to domestic animals. A barbed wire stock fence approx-
imately 4 feet (1.2 m) high with four strands of barbed wire would be

required in these areas.

Class F includes those portions of the aqueduct or components which
would be an extreme hazard to big game animals. These areas would
require a fence 8 feet (2.4 m) high with 82 inches (2.1 m) of woven wire
and two strands of barbed wire above and one strand below the woven
wire. ‘

Departures from the above classes may be deemed desirable or neces-
sary, and would be accomplished on a need basis. Figure 32 shows
typical fences of the type which could be employed along the Salt-Gila

Aqueduct.
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Figure 32
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H. Safety Devices

Safety ladders for human escape would be installed opposite each
other at 750-foot (229 m) intervals on each side of the aqueduct and
immediately upstream of the pumping plant forebay, siphons, and checks.
The ladders would be constructed from aluminum rod with yellow paint
applied to the top portion of the concrete lining to designate their
location.

Other escape devices would be installed across the aqueduct at
various locations, especially upstream of such structures as the pumping
plant and the siphon. These may include safety nets strung across the
aqueduct extending below the water surface, and suspended cables with
tracers or drop lines extending to the water surface.

The top portion of the side slopes of the canal lining extending
vertically 5 feet (1.5 m) below the top of the lining would receive a
nonskid, longitudinal brushed finish to facilitate exit by small animals
which may fall in. The design of animal deflectors and escape ramps for
the removal of big game from the aqueduct is under study by Reclamation
and other interested agencies. If such escape devices prove feasible
and practical, they would be installed in the aqueduct along selected
reaches of known game concentrations and migration routes.

I. Construction Considerations

1. Temporary Construction Facilities

Reclamation would establish five or six temporary construction
field offices near or on the alinement. These offices with storage and
parking areas would require about 5 acres (2 ha) each. The contractors
would be expected to establish temporary construction offices for each
of the 8 to 10 expected major contracts. These areas would require
about 10 acres (4 ha) each. Projected field office requirements are
indicated on Figures 4 through 9. The actual location of the construc-
tion offices and workyards would be determined following award of the
construction contracts.

2. Construction Roads

The 250- to 400-foot (76 m to 122 m) aqueduct right-of-way
would generally be ample for most construction activities, but roads to
connect with existing State and county roads may be necessary for de-
livery of construction material and access of workmen.

3. Construction Materials

Earthfill obtained from the canal prism would supply most of
the embankment material necessary for construction of the aqueduct and
training or retarding dikes associated with the aqueduct. Any addi-
tional fill material would be obtained from not yet designated borrow
areas adjacent to the aqueduct.
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Excess earth material may be used to increase the width of the
adjacent existing SCS floodwater retarding structures or would be dis-
posed of at designated spoil areas along the alinement. One major spoil
and water ponding area of about 530 acres (215 ha) has been identified
in Reach 3 just west of the Florence Military Reservation (Figure 7).
The spoil material would be used to fill in drainages and Tow areas
north of the alinement and would prevent cross drainage flows from
entering the proposed CONOCO mining development downslope of the aq-
ueduct.

No excess excavation material is anticipated in Reach 3 from
the Magma Arizona Railroad to 1 mile south of Arizona Farms Road. This
is an area of prime farmlands and any disturbance would be confined to a
250-foot (76 m) right-of-way.

Aggregate would be obtained from sources in the Gila River,
Queen Creek, or other major washes near the alinement; or from com-
mercial suppliers. The general Tlocations of potential aggregate sources
are shown on Figures 2 and 3. The final Tlocations would depend on
environmental and engineering studies of the suitability and potential
yield of these sites. Approximately 350,000 cubic yards (267,600 cubic
meters) of concrete aggregate would be required. An estimated 200 acres
(81 he) would be required for aggregate sources and associated haul
roads.

Fill material, when needed, would be obtained from the aque-
duct prism or from not yet designated borrow areas adjacent to the
aqueduct. The specific location and size of the borrow areas cannot be
finalized until construction contracts are awarded. The location of the
borrow areas would usually be chosen by the contractor with the approval
of the contracting officer. Reclamation would perform environmental
analyses of any borrow areas outside the right-of-way in coordination
with other interested agencies.

4, Construction Water Supplies

Contractors would be responsible for obtaining water for their
construction activities. The sources would be from existing canals and
new or existing wells in the area. The water would be transported to
the construction site by pipelines or trucks. An average of approx-
imately 45 acre-feet (55,500 cubic meters) of water would be required
for each mile of construction.

5. Diversions During Construction

a. Transportation Crossings

Detours would be provided at about 27 public roadway
crossings while vehicular bridges are being constructed at those sites.
The remaining roads intersected by the aqueduct would either be per-
manently rerouted to bridge crossings or would be severed. In the lat-
ter case, cul-de-sacs would be provided, where possible, for turnaround.
Shooflies would be provided for the Southern Pacific Railroad Florence-
Kelvin line and the Magma Arizona Railroad during construction of the

aqueduct.
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b. Major and Minor Water Courses

Queen Creek and the Gila River are the largest ephemeral
water courses to be crossed by the aqueduct. The periodic flows would
he diverted around these sites and no unusual problems are anticipated
during construction. Al1 intercepted floodflows would be bypassed and
would not be diminished or diverted to adjacent properties.

c. Existing Services and Facilities

The Florence-Casa Grande and North Side Canals of the San
tarlos Project would be crossed by the Salt-Gila Aqueduct. The con-
struction activities would be scheduled to avoid conflict with irri-
gation delivery schedules so that no interruption of water deliveries
would occur.

Where service facilities such as water, sewer, telephone,
or gas lines would be crossed, the manner and location of the crossing
would be determined through negotiations between Reclamation and the
owner of the line. SOHIO Transportation Company has proposed converting
one of the E1 Paso Natural Gas lines crossed by the aqueduct to a crude
0il pipeline (BLM 1976). Should a conversion take place, the crossing
would be designed to preclude the potential pollution of project water
from this source.

6. Safety, Environmental, and Standard Control Requirements

The environmental and safety concerns associated with the
construction activities would be stipulated in the specifications pre-
pared for each individual contract. The specifications outline the pro-
posed construction activity and the methods to be used to insure safety
and alleviate the environmental impacts associated with the construc-
tion. The specifications prepared by Reclamation serve as the basis for
+he contractor's bid and the document by which Reclamation would oversee
the activities.

It is estimated that 8 to 10 major contracts would be awarded
for construction of the Salt-Gila Aqueduct. The contracts would be for
various portions and specific features of the aqueduct. Each would have
an individual specification outlining the measures to be used to insure
public and worker safety and protect the environmental concerns specific
%0 that contract or construction activity.

Reclamation Instructions additionally outline methods and
procedures to insure safety and preserve the environment during con-
struction activities. The implementation of these instructions is
expected to reduce construction-related impacts.

a. Construction and Public Safety

Safety conditions would be monitored by Reclamation to
avoid situations which could result in accidents involving construction
workers, visitors, or travelers in the area. Signs, flagmen, barri-
cades, and other safety devices would be used to warn of potential
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hazards. Safety regulations would be written in accordance with applic-
able State and Federal laws. The enforcement of safety regulations is
primarily a Reclamation responsibility, but could also involve State and
other Federal agencies.

b. Blasting Control

The contractor would submit a blasting plan which would
be evaluated prior to authorizing the initiation of blasting. Blasting
is anticipated only at the Salt-Gila Pumping Plant site and in portions
of the southernmost 6-mile (9.7 km) segment of Reach 3 of the Salt-Gila
Aqueduct.

c. Dust Control and Air Pollution

Dust from contractor operations would be controlled by
maintaining proper soil moisture conditions. The contractors would
establish watering programs to maintain the proper moisture level but,
during periods of high winds, dust could become a noticeable problem.
Speed limits would be enforced based on the road conditions to reduce
dust problems. Vehicles and equipment that show excessive emissions of
exhaust gases would not be operated until corrective repairs or adjust-
ments are made. The burning of combustible materials not needed in con-
struction would be initiated only with concurrence of local pollution
and fire authorities.

d. Noise Abatement

Reclamation has initiated a construction noise monitoring
program to maintain acceptable sound levels. Noise pollution Tevels
would not exceed 75 decibels during nighttime operations nor 80 decibels
during daytime operations as measured outdoors from areas considered to
be noise-sensitive.

e. Water Pollution Abatement

Specifications would require the contractor to prevent
construction-related pollution of the underground aquifers and surface
washes and rivers. The contractor would comply with applicable Federal
and State laws and regulations concerning control and abatement of water
pollution. Specific measures are presented in the construction specifi-
cations. For example, the specifications for Reach 3 of the Granite
Reef Aqueduct contains the following section.

"1.6.4 PREVENTION OF WATER POLLUTION

"a. General-The contractor's construction activities shall be
performed by methods that will prevent entrance or accidental
spillage of solid matter, contaminants, debris, and other
objectionable pollutants and wastes into streams, flowing or
dry watercourses, lakes and underground water sources. Such
pollutants and wastes include, but are not restricted to,
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refuse, garbage, cement, concrete, sanitary waste, industrial
waste, radioactive substances, oil and other petroleum pro-
ducts, aggregate processing tailings, mineral salts, and
thermal pollution.

"Unwatering work for structure foundations or earthwork oper-
ations adjacent to, or encroaching on, streams or watercourses
shall be conducted in a manner to prevent muddy water and
eroded materials from entering the streams or watercourses by
construction of intercepting ditches, bypass channels, bar-
riers, settling ponds, or by other approved means. Excavated
materials or other construction materials shall not be stock-
piled or deposited near or on streambanks, Tlake shorelines, or
other watercourse perimeters where they can be washed away by
high water or storm runoff or can in any way encroach upon the
actual watercourse itself.

"Turbidity increases in a stream or other bodies of water that
are caused by construction activities shall be Timited to the
increases above the natural turbidities permitted under the
water quality standards prescribed for that stream or body of
water. When necessary to perform required construction work
in a stream channel, the prescribed turbidity Timits may be
exceeded, as approved by the contracting officer, for the
shortest practicable period required to complete such work.
This required construction work may include such work as
diversion of a stream construction or removal of cofferdams,
specified earthwork in or adjacent to a stream channel, pile
driving, and construction of turbidity control structures.
Mechanized equipment shall not be operated in flowing water
except as necessary to construct crossings or to perform the
required construction.

"Waste waters from aggregate processing, concrete batching, or
other construction operations shall not enter streams, water-
courses, or other surface waters without the use of such
turbidity control methods as settling ponds, gravel-filter
entrapment dikes approved flocculating processes that are not
harmful to fish, recirculation systems for washing of aggre-
gates, or other approved methods. Any such wastewaters dis-
charged into surface water shall be essentially free of settle-
able materials. For the purpose of these specifications,
settleable material is defined as that material which will
settle from the water by gravity during a 1l-hour quiescent

detention period.

"b. Compliance with Taws and regulations-The contractor shall
comply with applicable Federal and state laws, orders, and
regulation concerning the control and abatement of water

pollution.
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"The contractor shall also comply with the sanitation require-
ments of subpart D. of Occupational Health and Environmental
Controls, of the Department of Labor Safety and Health
Regulations for Construction."

f. Waste Material Disposal

Waste disposal would be accomplished through burning,
burial, or removal to specified sites. Established land fills would be
used where possible and burning would only be used when the responsible
regulatory agencies approved. The contractor would be required to
remove all unused construction materials and other rubbish from the work
area after construction. If additional 7landfill sites are needed,
written approval would be obtained for the Arizona Department of Health
Services.

g. Erosion Control

A11 earthwork interrupted for any extended period would
be Teft in such a manner as to discourage erosion caused by wind or
rain. Excavated slopes would be constructed to intercept cross drain-
ages, prevent erosion, and aid revegetation after construction. Steeper
slopes would be terraced and smaller slopes corrugated.

h. Range Fire Control

The range fire control programs for lands adjacent to the
aqueduct fall under several jurisdictions as described in this section.

(1) Forest Service Lands

About 0.6 mile (1.0 km) of Reach 1 extends through
the Tonto National Forest. The fire control program of these lands is
under the administrative control of the Mesa Ranger District.

(2) Private Lands

The State Forester has responsibility for suppres-
sion of fire on private lands located outside incorporated municipal-
ities. Many local fire departments have agreements with the State for

fire control within their local jurisdictions.
(3) BLM Lands

Fire control on lands under the jurisdiction of the

Bureau of Land Management is generally accomplished by personnel of that
agency aided by the Rural Metro Fire Department under an informal work-
ing agreement. The Bureau of Land Management also has working agree-
ments with the counties and the Arizona National Guard in case addi-
tional assistance is necessary to combat large fires.
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. (4) State Lands

The State Forester is responsible for fire control
on State lands. Fire suppression on some State land is accomplished
through a cooperative agreement with the Forest Service under the Clark-
McNary Act (1929) Section 2. Local fire departments suppress many of
the local range fires where they fall within their local jurisdictions,
and have agreements with the State in this regard.

i. Archeological and Historical Resources

A total of 70 archeological and historical sites were
recorded along the proposed construction alinement. Through consulta-
tion with the Arizona State Historic Preservation Officer (SHPO) and the
Keeper of the National Register of Historic Places, 63 of the sites have
been determined to be eligible for inclusion in the National Register
because they have the potential to yield important information about the
prehistory and history of the area.

Although these 63 sites have been determined to be eli-
gible for the National Register, many have been previously disturbed,
and except for petroglyph panels at one site, none are of a historic,
ethnic, or educational nature warranting preservation in place. It is
anticipated that the proposed construction would result in damaging
or destroying all or parts of 58 of these 63 sites. A plan to mitigate

. this damage through a program of professional data collection, analysis,
and report preparation has been prepared (Stein 1979). The plan recom-
mends that a determination of "no adverse effect" can be appropriately
made in accordance with "Guidelines for Making 'Adverse Effect' and 'No
Adverse Effect' Determinations for Archeological Resources in Accordance
with 36 CFR Part 800" prepared by the Advisory Council on Historic
Preservation (ACHP). The Arizona SHPO has concurred with this deter-
mination and documentation was submitted in May for the Council's re-
view.

If this review indicates that a determination of "adverse
“effect" would be more appropriate, full consultations in compliance with
Section 106 of the Historic Preservation Act of 1966 (P.L. 89-665) will
be completed. In either case, a mitigative study will be undertaken prior
to the initiation of construction.

If evidence of previously unrecorded historical or ar-
cheological data is discovered during construction, operations in the
vicinity of the discovery would cease, and mitigation studies would be
conducted prior to resuming construction. Funds for cultural resource
studies are classified as nonreimbursable portions of Central Arizona
Project appropriations in accordance with the Archeological and Historic
Preservation Act of 1974 (P.L. 93-291).
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Je Vegetation

Removal or transplanting of protected native plants, when
required, would be coordinated with the Arizona Commission of
Agriculzure and Horticulture in accordance with the Arizona Native Plant
Law (ARS, Chapter 7, Article 1). Revegetation of disturbed areas is
discussed in Chapter III.C.T.

Ly Construction Schedule

Construction of the Salt-Gila Aqueduct is expected to start in
1980 and take about 5 years to complete. Electrical substations, trans-
mission line, and distribution 1line work would be scheduled to be com-
pleted by the time the pumping plant would be placed in service. The
Salt-Gija Aqueduct system is expected to be in service in 1985. Figure
33 outlines the proposed sequence of construction.

J. Operations

1. Operating Criteria

Specific operating criteria have not been established for the
Salt-Gila Aqueduct at this time. It is anticipated, however, that the
Salt-Gila Pumping Plant would be operated to take advantage of available
off-peak power. Energy used during the heavy power consumption periods
(on-peak) is substantially more valuable than energy used during a time
of low consumption (off-peak). In central Arizona the on-peak period is
generally the daylight and early evening hours. The off-peak period is
nighttime, weekends, and holidays.

Consistent with the amount of water to be moved through the
Salt-Gila Aqueduct, efforts would be made to pump as much as possible
during off-peak periods and as little as necessary during on-peak per-
jods. This mode of operation would be beneficial to the region's power
production capability as more on-peak power would be made available for
other uses. Maximizing the use of off-peak pumping would impose fluc-
tuations on the amount of water introduced into the Salt-Gila Aqueduct,
which would be limited by the capacity of the aqueduct downstream from
the pumping plant, and by the need for consistent deliveries to water
users.

The concept of on-peak/off-peak pumping is the subject of
ongoing studies for the entire CAP aqueduct system. The studies will
eventually indicate the optimal operating criteria for the CAP aqueducts
and pumping plants. While the amount of possible off-peak pumping would
be enhanced with the availability of regulatory storage in proximity to
the Salt-Gila Pumping Plant, studies have shown that off-peak pumping
can be accomplished to a Timited extent utilizing the 1imited amount of
storage within the aqueduct prism. During periods of reduced water
demands, the aqueduct prism can be filled during of f-peak hours and

27



Figure 33

Proposed Construction Sequence Y
Salt-Gila Aqueduct - Central Arizona Project

Year Year Year Year Year Year

Salt-Gila Pumping Plant

Pumps and Valves Feb Dec

Structures July Apr

Motors Aug June

Completion Mar Sep

Reach 1

Canal Construction Sep Sep

Structures and Completion Aug May

Reach 2

. Canal Construction June June

Structures and Completion Aug May

Reach 3

Canal Construction June June

Structures and Completion Aug May

Reach 4

Canal Construction Feb Feb

Gila River Siphon Feb Feb

Structures and Completion Aug May

Supervisory Control April June

Transmission Lines and Substation Feb Jan

Total Lapse Schedule

Salt-Gila Division Feb 5 years - 7 months Sep

1/ Subject to change contingent upon receipt of necessary appropriations by Congress, due to construction
. economies of scale, ordue to unforeseen delays.




drawn down during on-peak hours rather than pumping at a constant daily
rate. This ability is reduced considerably, however, as water demands

approach the capacity of the aqueduct.

2. Aqueduct

The Salt-Gila Aqueduct would operate under varying flow condi-
tions, both daily and seasonally. Near capacity flows would be expected
during the spring and summer months, and during daily off-peak energy
demand periods. Medium to low flows would be expected through the fall
and winter months. This flow variation does not mean that the aqueduct
water surface would fluctuate widely. The depth of water in the aq-
ueduct would be controlled by check gates at various locations along the
agueduct to maintain near constant water surface levels under various
flow requirements.

Water deliveries would be scheduled in response to orders from
the water users. Some flexibility may exist for making periodic, and in
some cases, last minute changes to water orders and delivery schedules,
except during periods of disrupted aqueduct service requiring curtail-
ment of some or most water deliveries. Curtailment could result from
several uncontrollable occurrences such as extended power outages or
equipment failure.

Aqueduct operations would be monitored, coordinated, and
directed from the primary 08M facility. The facility would control the
operation of the entire CAP water conveyance system through a computer-
assisted control system, expected to consist of a central computer and
associated communication and remote monitoring equipment.

3 Pumping Plant

The operation of the Salt-Gila Pumping Plant would be coor-
dinated with water deliveries from the Granite Reef Aqueduct, meet water
delivery demands along the Salt-Gila Aqueduct, and optimize the use of
available off-peak power. Downstream reaches of the aqueduct would be
operated to maintain relatively constant water-surface elevations.

4, Transmission Facilities

The operation of the Salt-Gila Aqueduct electrical trans-
mission facilities and the existing transmission system would be per-
formed by Western Area Power Administration personnel on a coordinated
basis that would monitor the transmission facilities continuously.
Should an adverse situation occur on the aqueduct or transmission sys-
tem, steps would be taken to minimize any disturbances which may affect
the interconnected power system and aqueduct operation. If power for
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check structures is obtained from local existing distribution lines,
operation would be coordinated with the utility that provides the ser-
vice.

5. Coordination with Water User Entities

Close coordination would be maintained between CAP water user
entities and the Salt-Gila Aqueduct operating organization. Regular
meetings would be held to discuss CAP water availability, annual user
allocations, projected yearly water and power operations, and other
pertinent topics. The operating organization would also coordinate with
the water user entities to discuss monthly and daily water operations,
water delivery scheduling, and a variety of operation and maintenance
problems.

6. Communication System

The primary communication control system for the Salt-Gila
Aqueduct may require construction of overhead lines or buried cables. A
secondary or backup system would be necessary and may require construc-
tion of overhead lines or buried cables on an alternate route, or some
other communication form such as radio or microwave. Voice-grade com-
munications would be through commercial telephone circuits or radio
systems.

K. System Maintenance

T Aqueduct

The following are expected to be the maintenance activities
associated with operating the aqueduct:

1. Daily equipment and security surveillance

2. An approved program of weed prevention and control
3. An approved program of pest control

4, Dust and erosion control

5. Concrete lining maintenance and repair

6. Control structure maintenance and repair

7. Maintenance of operating roads

8. Periodic cleanout of cross drainage structures
9. Maintenance of wildlife mitigation features

10. Maintenance and repair of fencing

11. Maintenance of communication and control systems

Major aqueduct maintenance such as concrete 1ining repair,
check structure maintenance, and trashrack repair or replacement may
require short periods of dewatering in an aqueduct section. When pos-
sible, these activities will be scheduled during periods of Towest water
demands to minimize disruption of service. Personnel would drive and/or
fly the aqueduct daily on routine maintenance inspections.
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Sediment accumulations in the aqueduct are not expected to be
significant, but along with sunlight, could contribute to aquatic moss
and algae growth in the aqueduct, impeding efficient waterflow. Aquatic
weed growth is expected to be a maintenance problem only in the spring
through fall months. Approved chemicals may be used to control or
eradicate moss and algae growth in the aqueduct.

Bankline weeds, Russian thistle, and grasses would be burned,
mowed, or removed by mechanical means, or sprayed with permissible
herbicides, whichever method or methods prove most effective. Blowing
weeds would be expected to enter the aqueduct, requiring periodic re-
moval from trashracks or at check structures.

Pesticides may also be used if their use is allowed in an
approved pest control program. It is expected that some mosquito and
other insect control would be necessary in areas along the aqueduct such
as floodwater detention basins. A1l pest and weed control programs,
along with any proposed chemical usages would be subject to coordination
with, and review and approval by, the EPA and other appropriate agencies
and parties.

Erosion of embankments and retarding structures resulting from
storm runoff or wind action would be repaired as required. Wind-blown
and waterborne sediments would require periodic removal from the ag-
ueduct to prevent loss of conveyance capacity and to inhibit growth of
mollusks such as the Asiatic clam (Corbicula sp.). The method of re-
moval could be by dragline or by other specialized equipment compatible
with the aqueduct lining. The removed sediments would be disposed of at
designated spoil areas under applicable rules and regulations.

Concrete 1ining maintenance would consist mainly of inspection
and cleaning. Repairs to cracks or holes in the Tining would be made
using commercially available repair materials.

Routine maintenance of check structures and turnouts would
include inspection, cleaning, lubricating, and occasional repainting.
Repair and overhaul of the operating machinery would be performed as
necessary.

2 Pumping Plant

The Salt-Gila Pumping Plant would probably be visited daily by
08M personnel. Maintenance at the plant would consist of periodic
inspection and testing of control equipment, dismantling of pumps for
inspection, repair or replacement of pump-unit components, cleaning and
repair of pump motors, repair of auxiliary equipment, and cleaning and
recoating of interior and exterior surfaces of plant equipment and
facilities. Replacement of major items such as pump impellers, stator
windings, rotor windings, thrust bearings, station service transformers,
and motor controls would be performed as necessary.
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The slopes around the pumping plant would be planted with
native desert vegetation. Security fencing (at least 7 feet (2.1 m) in
height) would be installed around the site.

Electrical power to the pumping plant would be provided by
above-ground transmission lines. A small domestic filter and treatment
facility could be installed at the pumping plant to provide in-plant
potable water. Domestic sewage at the plant would be discharged to a
septic tank or other acceptable sewage treatment facility.

3. Cross Drainage Facilities

Cross drainage structures would require very Tittle main-
tenance other than periodic inspections and infrequent cleaning and
minor concrete repair. Steel pipe overchutes would be repainted as
required. The soil surface of designated wildlife crossings would be
restored if disturbed by floodflows.

4, Power and Transmission Facilities

The maintenance of the transmission system would be performed
by Western Area Power Administration (WAPA) personnel in the manner and
schedule presently employed for the existing Parker-Davis Project sys-
tem. Monthly surveillance by helicopter of the 1ines and weekly inspec-
tion of the substations would be utilized to determine the type and
schedule of maintenance crew work.

Maintenance of distribution facilities to the check structures
would be provided by Reclamation, WAPA, or the utility that provides the
service.
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III. ANALYSIS OF IMPACTS OF PROPOSED ACTION
ON EXISTING ENVIRONMENT

A. Introduction

Chapter III of this statement follows a revised format which should
result in a clearer understanding of the problems and benefits assoc-
jated with the proposal. This chapter, using subheadings by specific
areas of interest, includes a description of the present environment,
the identified impacts of the proposed action on the present environ-
ment, mitigation plans to lessen the impact, and the net effect of the
proposal. This should provide the reader with a better understanding of
what would be lost or gained by the proposed action. Tables and figures
have been extensively used to give the reader an appreciation of the
present environment with respect to the proposed action. Chapter IV
summarizes the unavoidable adverse impacts that can not be mitigated or

reduced.

B. Environmental Quality

1% Esthetics

The changes in scenic quality of the area to be crossed by the
Salt-Gila Aqueduct would be of two types--those associated with con-
struction activities and the long-term changes from the presence of the
aqueduct and attendant transmission facilities.

The presence of the aqueduct would alter the existing scenic
quality of the area. The visual disturbance would vary along the aq-
ueduct alinement, depending upon a number of factors: (1) the scenic
quality of the area involved, (2) the extent of existing disturbance of
the area from man's activities, (3) the visibility of the proposed
feature, depending on its profile, the environmental setting, and lo-
cation of nearby roads and highways, and (4) the potential number of
viewers.

The Salt-Gila Aqueduct would pass through an area of wide
valleys and scattered mountains with Sonoran desertscrub vegetation.
A11 areas along the alinement have been disturbed by man's activities,
although some to a lesser extent than others. About 40 percent of the
aqueduct alinement would parallel existing SCS floodwater retarding
structures, and the presence of the aqueduct in those areas would not be
highly noticeable because of its low profile. In general, the aqueduct
would be most visible where the structures would parallel or cross major
roads and where the alinement would cross areas of urban development.
Aqueduct-related structures such as retarding structures and trans-
mission lines would be imposed onto an open desert landscape. In some
areas these structures would interrupt the line and color of the natural

horizon.
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To minimize the visual changes caused by such features, all
Reclamation proposed dikes would be furrowed and seeded with native or
xeric adapted species. In addition, areas disturbed by construction
would be reshaped and contoured to restore a form more consistent with
the preconstruction conditions. The slopes around the Salt-Gila Pumping
Plant would be planted with native desert vegetation to beautify and
assist in erosion control.

The aqueduct alinement begins at the Salt-Gila Pumping Plant
forebay just south of the Salt River Siphon outlet. A Tow profile plant
with buried discharge lines would be constructed to lessen its visual
intrusion in this undeveloped area. The northern 6 miles (9.7 km) of
Reach 1 would pass through desert terrain west and south of the Usery
Mountains. Along this section of the aqueduct, the Spook Hill FRS is
under construction by the SCS. This structure will have a maximum
height) of 25.3 feet (7.7 m) and be visible from Bush Highway (SCS
1976:5).

The aqueduct would pass through several miles of urban area
near Apache Junction. The most distinctive land form and the area of
highest scenic quality near the alinement is the Superstition Mountain
area just east of Apache Junction. Portions of the aqueduct would be
visible to travelers approaching this area from the west along Apache
Boulevard or the proposed Superstition Freeway. From the proposed
freeway south to Queen Creek the aqueduct would again be bounded on the
east by existing SCS floodwater retarding structures, and would result
in 1ittle additional visual intrusion.

The proposed Sonoqui Dike would extend from just north of
Queen Creek to the Magma Arizona Railroad, and would be visible from
Queen Creek Road, which intersects the aqueduct alinement in this area.
South of the railroad, the aqueduct would pass through nearly Tlevel
desert and agricultural land for approximately 3 miles (4.8 km). The
visual change from open desert would be minimal in this area, since the
aqueduct would not be skylined and would be visible only from a short
distance. Where the aqueduct approaches the vicinity of Florence, the
structures would be visible to a greater number of viewers. The aque-
duct would follow a ridge for approximately 1 mile (1.6 km) west of its
intersection with Highway 80-89, and would be visible from the highway
and the nearby subdivisions.

The alinement from the Gila River to the south is parallel to
and easterly of the existing Florence-Casa Grande Canal, (San Carlos
Project) which has developed considerable vegetation along its eastern
bank (see section III.C.l.a. for a discussion of vegetation). This
vegetation would tend to screen the aqueduct from view from the west
side where the Arizona State Prison facilities are located. The pro-
posed Reclamation retarding structures near the Coolidge-Florence air-
port would be noticeable from the desert areas to the east.
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The proposed Spook Hill Substation would be constructed immedi-
ately adjacent to SRP's Thunderstone Substation approximately 7.5 miles
(12 km) west of Apache Junction. The transmission line would pass
through desert terrain for 1.6 miles (2.6 km) to the aqueduct, then
north along the alinement 4.2 miles (6.8 km) to the pumping plant.
Portions of the Tine would be visible from roads and a residential area.
The first 1.3 miles (2.1 km) would border a proposed county golf course
and 0.7 mile (1.1 km) would pass through a proposed city of Mesa recre-
ation area.

Transmission lines may also be constructed from existing dis-
tribution lines to check structures at about 6-mile (9.7 km) intervals
along the aqueduct. Lines on the aqueduct right-of way would be buried
and lines off the right-of-way would be of overhead construction. The
overhead transmission lines would utilize single pole wood or steel
structures described in Chapter II.D.4.

The principal change in the esthetic values of the area would
be the addition of another man-made feature to the open desert land-
scape. The construction of the aqueduct, dikes, and transmission fa-
cilities would cause visual changes, but whether these changes in
scenery are esthetically pleasing or displeasing is a matter of personal
preference.

2. Geology and Ground Water

The geologic environment of the Salt-Gila Aqueduct is charac-
terized by deep structural basins filled with alluvial and lacustrine
deposits. The basins formed during Late Miocene between 12 to 17
million years ago. As the basins formed they were filled first by lake
deposits and later by alluvial fans and deposits by through flowing
streams.

Significantly, the basins have a maximum known depth of about
9,000 feet and appear to have been tectonically stable for the past
12 million years. The great thicknesses of alluvial and lacustrine
deposits that fill the basins have been subjected to stress by the
overdraft of ground water during the past 55 years. Fissures or earth
cracks have formed at the land surface in response to the dewatering.
Also, the land has subsided over much of the aqueduct service area
reaching a maximum of more than 12 feet.

From historical seismic data, earthquakes causing damage to
the aqueduct are considered improbable. Seventeen earthquakes with
epicentral intensities greater than V and with a maximum intensity of
VIII, on the Modified Mercalli Scale, have been recorded since 1880
within 200 miles of the aqueduct.

There are no known ore deposits in bedrock under the alinement
and a canal would not preclude prospecting for or developing ore bodies
adjacent to the canal.




Geologic hazards such as fissures, subsidence, seismicity, and
collapsible soils would be fully considered in the design, construction
and operations of the aqueduct.

The overall geologic impact of the aqueduct is positive be-
cause it reduces the overdraft of ground water. The rate of occurrence
of land <ubsidence and earth fissuring, which are the primary responses
to overdraft, will diminish.

a. Introduction

Significant geological changes occurring within the
project area are land subsidence and earth fissures. Both of these
changes are related to ground-water level declines produced by heavy
pumping. They affect the land use in the service areas of the proposed
Salt-Gila Aqueduct and would also affect the design, construction, and
operation of the Aqueduct. Even though it is not a specific project
objective and will not solve the long-term problem the completion of the
Aqueduct and the importation of surface water would reduce the rate of
overdraft of groundwater which in turn would reduce the rate of sub-
sidence and frequency of earth fissuring. Other geological factors
considered include possible damage to the canal from earthquakes,
foundaticn materials, and the restriction of mining within the right-
of-way.

Investigations of geology and ground-water occurrence in
the central Arizona basins include studies by the Bureau of Reclamation
and the Geological Survey over the past 30 years. Currently the USBR
and USGS are jointly conducting a major study of land subsidence and
earth fissuring in the area of the aqueduct. The objectives of the
study are to estimate the amount of future subsidence and to outline the
areas subject to earth fissuring. These studies include 27 deep test
holes drilled to depths ranging from 500 to 2,000 feet (152 to 610 m),
about 57 miles (85 km) of seismic surveys and other geophysical measure-
ments, and construction of a deep, high capacity production well to
perform an aquifer stress test. These investigations are mostly com-
plete and were successful in achieving their objectives. Shallow test
drilling to obtain foundation data was done during feasibility and
preconstruction stages. Locations of the above test holes are shown on
Figures 4 through 40.

b. Geologic Setting

The proposed Salt-Gila Aqueduct alinement is along the
eastern margins of two deep, elongated basins located within the Basin
and Range Physiographic Province (Fenneman 1930). In the vicinity of
the aqueduct, which is near the eastern edge of the province, the ele-
vation ranges from 1,430 feet (436 m) to 5,130 feet (1564 m) above mean
sea level. The basins are broad and nearly flat, but rise gently toward
the adjacent mountains. The Salt, Gila, and Santa Cruz Rivers drain the
area. These rivers experience periodic flows throughout their Tength
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