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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.




I. THE PROPOSED ACTION




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.
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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.
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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
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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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EXPLANATION

GEOLOGIC UNITS

ALLUVIUM: Channel deposits; unconsolidated to compact; lenticular; coarse to
fine, subangular to subrounded, clean to silty sand; containing lenses of coarse
to fine, subrounded to rounded, hard gravel including occasional cobbles and
boulders.

BASIN FILL DEPOSITS: Unconsolidated to moderately caliche cemented; lenticular;
mostly fine silty sand and sandy to clayey silt with minor lenses of silty mostly
fine, hard gravel; may include a thin veneer of loose silty to clean sand and
scattered fine gravel across the surface or in developed drainages.

ALLUVIAL FAN DEPOSITS: Unconsolidated to strongly caliche cemented; lenticular;
coarse to fine, silty to clean sand with smaller amounts of coarse to fine silty
gravel, scattered cobbles and boulders.

TERRACE DEPOSITS: Strongly to weakly caliche cemented; lenticular; coarse to
fine sand; fine, hard gravel and cobbles of granite, schist, granite gneiss,
quartzite, limestone and various volcanic rock types; interbedded zones of
caliche cemented silt and fine silty sand; mostly deposited as gravel terraces
adjacent to the Gila River flood plain.

VOLCANIC ROCKS: Undifferentiated volcanic rocks consisting mainly of flows of
andesitic to basaltic composition with tuff and agglomerate. Most outcrops are
of flow rocks; the tuff and agglomerate are less resistant to erosion and are
less well exposed.

YOUNGER GRANITE: Light gray, hard and dense to soft and friable in severely
weathered zones; 1ightly to heavily stained by iron oxides; fine to coarse
grained, gneissic to granitic texture; irregularly spaced joints and fractures.

QUARTZITE: Light gray; hard and dense, fractured and sheared quartzose rock;
occurs as two small isolated outcrops collectively known as Hawk Rock.

PRECAMBRIAN GRANITE: Gray; hard and dense to soft and friable in severely
weathered zones and locally decomposed to depths as great as 19 feet; mostly
coarse grained, porphyritic, phenocrysts of feldspar up to 3 inches long;
massive to blocky; moderately to closely spaced joints and fractures, many
filled by calcite, caliche cement or iron oxides; occasionally covered by
veneer of fine clean to silty sand.

SYMBOLS

Approximate contact between geologic units.

Horizontal and vertical control point.

Drill hole
Auger hole
Test hole NOTES

Proposed test hole Arizona state plane coordinates, central zone.

Complete Tabulation of Bench Marks as shown on

Test pit Drawings 344-330-2104 and 2105.

Reference Drawings

For Geology see Drawing Nos. 344-330-2107
through 34_4—330-21124
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. induced by natural runoff, and in some areas, such as the Santa Cruz
River south of Tucson, flow continuously due to effluent discharges.
Short reaches of each of these rivers are also wet from time-to-time as
a result of irrigation return flows. However, the riverbeds are general-
ly dry within the basins because river water is diverted into canals
before reaching the basins. Typically, the Basin and Range Province is
characterized by a series of mountains with intervening basins. These
physiographic forms reflect tilting of large blocks of the earth's crust
and later crustal downfaulting. The basins contain a thick accumulation
of sediments and some volcanic rocks.

The last 53 million years of geologic history in central
Arizona has been reconstructed by radio-active isotope dating of vol-
canic rocks by Damon (1964, 1966, 1968, 1970), Damon and Biekerman
(1964), Damon and others (1973), and Eberly and Stanley (1978); and by
studies of the sediments by Cooley (1973 a and b), and Pierce (1972,
1974, 1976).

Mountain building during these 53 million years took
place in two stages. In the first stage the crust was faulted and
tilted with accompanying volcanism. In the second stage, which ended
about 10.5 to 6 million years ago, the present day basins and ranges
were formed by high angle, large displacement block faulting, which was
also accompanied by volcanism. The gravity map on Figure 41 shows the

. configuration of the basins.

Sediments accumulated in the basins that were formed by
the crustal deformations. The complex stratigraphy of the sediments of
the basins have been divided into two major units, an older and a
younger.

The older (lower) unit contains consolidated sediments
with volcanics, all of which were deposited in broad interior depres-
sions formed prior to the second stage of deformation. Deposition of
the younger (upper) unit began after the second stage of deformation and
can be divided into two subunits. The lower subunit was deposited when
the basins were closed and drainage was internal and they typically
contained thick playa deposits of silt, clay, and sand with evaporite
deposits of anhydrite, gypsum, and halite. Nearly 6,000 feet (1830 m)
of anhydrite was penetrated by a well in the Eloy Picacho Basin. Coarse
grained alluvium also accumulated in fans that surround and interfinger
with the playa and evaporite deposits. This pattern of basin fill
deposition continued until some time between 10.5 and 6 million years
ago when surface levels were reached that permitted through flowing
drainage.

From the time through flowing drainage was developed to
the present, sedimentation in the basins has been principally in the
form of coalescing alluvial fans. The alluvium 1is typically coarse-
grained near the mountains grading to fine-grained toward the center of
the basins. Through flowing streams also deposited coarse-grained

. deposits into the finer-grained basin fill.
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The upper unit contains the principal aquifers of central
Arizona where water has accumulated over thousands of years. The aqui-
fers of the upper subunit are generally unconfined to semiconfined. In
the lower subunit the aquifers are semiconfined to locally confined.

c. Ground-Water Occurrence and Development

Large amounts of ground-water are pumped yearly from the
basins in the service areas of the proposed Salt-Gila Aqueduct and
constitute a large portion of the total water supply for the area.
Pumping of ground-water exceeds recharge which has resulted in Towering
of the water table.

Ground-water occurs mainly in the basin sediments and is
contained in the pores between sediment grains. The surrounding moun-
tains contain little ground-water and form an effective barrier to water
flow. Although the basin deposits are at least 9,000 feet (2744 m)
thick in the Salt River Valley and Santa Cruz Basins adjacent to the
aqueduct, the major usable ground water is in the upper 1,200 feet
(366 m) of the deposits (Laney, et al. 1978b, Cooley 1973, a and b).
Below this depth several factors 1imit the production of useable water.
The firer-grained deposits at depth under much of the basins are less
productive and contain in places high concentrations of salts
(USBR 1376b, Hardt and Cattany 1965, Hardt et al. 1964, Anderson 1968).
Pumping costs also increase with depth (USBR 1976b). Recharge is be-
lieved to be mainly from irrigation and return flows and leakage from
irrigation canals and ditches with minor amounts from sporadic flows in
the Salt, Gila, and Santa Cruz Rivers, and the many small gullies and
washes in the area (USBR 1976b).

Based on data from 1952 to 1964 (USBR 1976b) an overdraft
of ground-water of 768,000 acre-feet (947 million cubic meters) per year
occurred in the Eloy-Coolidge and the Paradise Valley-Chandler-Queen
Creek subareas. These subareas include the aqueduct service areas and
the eastern Phoenix suburbs. Annual pumpage was estimated to be
1.33 million acre-feet, (1.64 billion cubic meters) and the annual
recharge was 562,000 acre-feet, (693 million cubic meters).

The ground-water level is dropping 3 to 8 feet (0.9 to
2.4 m) per year in the service areas (Laney 1976). The blue contours on
Figure 42 show the amount of decline in the ground-water level between
1923, the date of the first available depth to water map of the area
(Anderson 1968), and 1976 for the northern portion of the figure and
1977 for the southern portion. Figure 42 indicates that by 1978 the
ground-water level had declined over 200 feet (61 m) in much of the area
and locally over 450 feet (137 m). Depth to water from ground surface
in 1976 ranged generally from over 100 feet to over 500 feet (30+ to
152+ m).

Importation of surface water through the aqueduct would
supplement ground-water use, would reduce or stabilize the pumpage and
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thus reduce the decline of, or in some areas stabilize the water table
in the service area. Computer model projections by the Arizona Water
Commission (1978a) indicate that the overall effect of the aqueduct
would stabilize or raise the water table in some of the service area and
reduce the total decline in the water table over the life of the pro-

ject.

d. Impacts Related to Ground-Water Development

Water level declines caused by overdraft of ground water
have produced two significant impacts on the geology: (1) land sub-
sidence, and (2) earth fissures.

The Bureau of Reclamation and the Geological Survey, by
memorandum of agreement, began an investigation in 1977 to estimate the
amount of subsidence and delineate the areas subject to earth fissuring
along the proposed aqueduct alinement. The study includes drilling of
test holes for the installation of compaction and water level recorders,
for pump-out water testing, and to obtain core samples for laboratory
consolidometer testing. Also included are surface and borehole geo-
physical surveys to determine bedrock configuration and types and char-
acteristics of alluvial material. While the dimensions of the mountains
are obvious, it requires geophysical investigative techniques and deep
test drilling to determine subsurface configuration of the basins.

(1) Land Subsidence

Land subsidence caused by overdraft of the ground
water has occurred in the vicinity of the aqueduct and service areas.
This land subsidence, also known as deep subsidence as opposed to shal-
low subsidence or hydrocompaction, is a slow regional process. 16
results in a downward change in the basins' base level relative to the
mountains causing an increase in slopes and gradients. The increased
gradients cause accelerated headward erosion of gullies and washes. The
subsidence has altered the gradients in distribution systems and irri-
gated fields and has caused the collapse of well casings (Schumann and

Poland 1970).

Extensive resurveying of the southern part of the
aqueduct service area in Pinal County in 1977 by the Geological Survey
shows that an area of over 100 square miles (Figure 42) had subsided
more than 7 feet (2.1 m) since 1952 and that one point south of Eloy had
subsided 12.5 feet (3.8 m). Recent resurveying has not been done for
the northern part of the service area in eastern Maricopa County and
therefore the current extent of subsidence is unknown. The last re-
survey in 1967 showed the greatest subsidence in this area was 3.8 feet
(1.1 m) at a benchmark near Queen Creek (E11iot 1969). However, in 1968
two depressions of the ground-water table roughly corresponded to two
centers of subsidence (USBR 1976). Water Tlevel measurements by the
Geological Survey in 1976 indicate that these water table depressions
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have merged and more general deepening of the water level has occurred
(Laney et al 1978). Because of this water level decline, subsidence is
expected to have also increased and become more general in this area.

The mechanics by which dewatering of unconfined and
confined aquifers causes subsidence are discussed at length by Poland
and others (1975). In general, it occurs as a result of soil consolid-
ation due to the loss of bouyancy as water is removed from unconfined
aquifers and by vertical seepage stress as water is removed from con-
fined aquifers. Ground-water is stored in central Arizona basins under
confined, semiconfined, and unconfined conditions, and therefore, both
mechanisms apply to a degree. Subsidence occurs in direct ratio to
water level decline and has been reported by Poland and others (1975);
Schumann and Poland (1970), Winikka, (1964), Winikka and Wold, (1976).
Water ievel declines together with subsidence are shown on Figure 42.

Subsidence/water level or head decline ratios, and
amounts and rates of subsidence vary considerably from place to place in
central Arizona. These ratios depend on, among other things, the type
and thickness of compactible materials, permeability of materials,
bedding relationship of compactible materials to permeable materials,
and whether the aquifer is confined or unconfined.

The consolidation of sediments directly affects the
storage capability of the aquifer. After consolidation the sediments
have less storage capacity than before consolidation. The volume of
the corsolidation is equal to the volume of lost water storage capacity.
The subsidence in the Eloy area represents over a million acre-feet
(billicn cubic meters) of lost aquifer water holding capability (Winikka
et al. 1978).

Benchmarks, established in 1971 along the proposed
aqueduct alinement (for locations see Figures 34 through 40), have been
resurveyed yearly (Figures 43 and 44). The resurveys indicate subsi-
dence occurs in three areas along the aqueduct. The maximum amount of
subsidence measured is about 1.2 feet (0.37 m) south of Apache Junction,
about 0.5 feet (0.15 m) near Queen Creek, and about 0.5 feet (0.15 m) at
the south end of the alinement near Picacho Reservoir. The subsiding
areas formm gentle downwarps of the land surface without abrupt changes
in slope.

Post construction subsidence along the aqueduct
would iocally change the invert gradient of the canal causing local sags
in the canal and allowing water to overflow. Design and construction
practices have been developed in subsiding areas outside of Arizona to
overcome the effect of subsidence and prevent overflow. These, in
effect, deepen the canal (add freeboard) so that the water surface will
always have the desired gradient, regardless of the gradient of the
canal bottom. The operating water levels in the canal in the area
around Apache Junction would be placed several feet below the natural
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ground surface. This would provide for a like amount of future sub-
sidence. Also, additional freeboard in the form of higher canal lining
can be added to the canal wherever and whenever additional subsidence
may occur. Since deep subsidence is a gradual phenomenon and dependent
cn the amount of future ground-water decline, the greatest economy will
bte to provide freeboard for only part of the maximum subsidence during
construction, and later raise the lining.

Subsidence in the vicinity of the aqueduct has been
investigated by the Bureau of Reclamation and Geological Survey in order
to estimate the amount and Tocation of possiblie future subsidence as a
function of water level decline. Three independent methods were used to
estimate subsidence: (1) representative cores were tested for consoli-
dation, (2) subsidence - water or head decline ratios from areas deter-
mined to be similar to the aqueduct area were compared, and (3) the
reaction of a compaction recorder which penetrates the entire alluvial
section to aquifer stressing was monitored. These methods are each used
in conjunction with detailed studies of the alluvium and its aquifers to
project future subsidence along the aqueduct alinement.

The impact of importation of surface water through
the aqueduct on subsidence would be positive. By importing surface
water to supplement ground-water use, ground-water overdraft would be
reduced or locally stopped, which would reduce water table declines,
which in turn would slow the rate of subsidence.

(2) Earth Fissures

Earth fissures or cracks in the alluvium of basins
that have experienced large water level declines, occur on the margins
of the basins adjacent of the Salt-Gila Aqueduct alinement. They range
in length from several tens of feet to over eight miles (12.8 km) and
are commonly first seen after heavy rains (Peterson 1962, Robinson and
Paterson 1962). The fissures themselves are only a fraction of an inch
wide (Schumann and Poland 1970, Laney 1976, Winikka and Wold 1976) but
may be hundreds of feet deep (Holzer 1976). With the application of
irrigation water or after a rainstorm the fissures intercept surface
water flows and act as drains as shown on Figure 45. Water flowing into
the fissures sometimes causes them to erode rapidly giving them a gully-
1ike appearance (Kam 1965). The gullies are commonly as much as 10 feet
(3 m) wide, by 10 feet (3 m) deep, and over a 1,000 feet (305 m) long.
‘Typical fissures are shown 1in Figures 45 through 51. Some fissures
continue to open after their first appearance while others become dor-
mant and fi11l in with debris (Boling and Carpenter 1978). They have not
been observed in crystalline rock.

The first reported earth fissure in central Arizona
was found in 1927 (Leonard, 1929). By the 1950's and early 1960's
fissures had become common in several areas along the margins of the
basins. For a time in the Tate 1960's and early 1970's a few new earth
fissures were reported. From 1976 to 1978, however, new fissures have
been discovered and old ones have lengthened and become more complex.




The exact mechanism that produces fissures is spe-
culative, but the association of fissures with areas of large water-
level declines in alluvial basins in southern Arizona is clear (Schumann
and Poland 1970, Winikka and Wold 1976, Laney et al. 1978a). The new
fissures often have sharp edges and exhibit no evidence of lateral
movement and appear to be tensional breaks (Heindl and Feth 1955,
Schumann and Poland 1970). The trends of many of the fissures conform
to zones of steep gravity gradients that may reflect buried fault scarps
along the perifery of the subsiding basin. The movement appears to be
simple horizontal separation of the Tlandblocks on either side of the
break; thus, as suggested by Heindl and Feth (1955), the fissures are
believed to be tensional breaks (Schumann and Poland 1970).

A few fissures have developed vertical displace-
ments. The most notable of these is the Picacho fissure which is about
8 miles (12.8 km) long and is located along the northwest side of the
Picacho Mountains and south of the terminus of the Salt-Gila Aqueduct.
It has developed a maximum Tlocal vertical offset of about 1.5 feet
(0.46 m) (Peterson 1962, Winikka 1964, Winikka and Wold 1976,
Holzer 1976, Holzer and Davis 1976).

It has also been speculated that the Picacho fissure
(about 8 miles (12.8 km) south of the aqueduct) is coincident with a
tectonic fault and that the vertical offset on the fissure is along the
pre-existing fault plane (Holzer, 1976 and 1978). However, the mechan-
ism producing the vertical offset is aseismic (nonearthquake) and is
related to ground-water withdrawal.

The Water Resources Division of the Geological
Survey and the Bureau of Reclamation began a joint investigation in 1977
to forecast subsidence and identify areas subject to earth-fissure
formation. Preliminary results of this study show that earth fissures
often form in distinct geological regimes that can be identified by
geophysical techniques including seismic and gravity surveys. Two
distinct but related geological regimes have been identified using these
geophysical techniques.

In one regime, most fissures for which subsurface
information is available formed in the unconsolidated basin alluvium
over narrow rock protuberances (see a. in Figure 52). These fissures
are nesar the margins of the basins in which substantial ground-water
declines have occurred. Most of the fissures are in areas where the
thickness of the alluvium is less than 1,000 feet. The relationship
between fissure locations and hard-rock protuberances found in this
study confirms the conclusions of Robison and Peterson (1962), Schumann
and Poland (1970), Anderson (1973), Jennings (1977), and unpublished
work by the Army Map Service in 1968. Similar results have been deter-
mined by an independent study conducted in 1978 by the Geologic Division
of the Geological Survey (Jachens, written commun., 1979).
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Figure 45-Earth Fissure--Salt-Gila Aqueduct--Central Arizona Project. Aerial view of an earth
fissure in Section 6, T. 1, R. 8 E., G&SRB&M. The fissure is south of Apache Junction, Arizona,
near the aqueduct alinement. Note water in the wash flowing into the fissure. Photograph

No. P344-300-2501.




Figure 46 _garth Fissure South of Apache Junction--Salt-Gila Aqueduct--
Central Arizona Project. Large earth fissure in Section 6, T. 1 S.,
R. 8 E., G&SRB&M. Note caving of block into eroded pipe at bottom of
fissure. Photograph No. 344-300-2510.




Figure 47--Earth Fissure South of Apache Junction--Salt-Gila Aqueduct--Central Arizona Project.

Large earth fissure which eroded and caved after the 1978 winter rains. Note lToose block of soil on
the left. Photograph No. P344-300-2508.




Figure 48 -_picacho Mountains Earth Fissure--Central Arizona Project.

Aerial view of recent fissures paralleling the older, longer fissure
‘ along Picacho Mountains northeast of Interstate 10. Note that vegeta-
tion has grown along the older fissure. Photograph No. P344-300-02154.



Figure 49 _farth Fissures Near Interstate 10--Central Arizona Project.
Aerial view showing earth fissure crossing Interstate Highway 10
southeast of Eloy, Arizona. The highway has been repaired numerous
times. Photograph No. P344-300-01456.




Figure 50 .-Earth Fissures Near Urban Development--Central Arizona
Project. Aerijal view south of Sacaton Mountains showing earth fissures
near an urban development. Photograph No. P344-300-4364 NA.




e

Figure 31 :arth Fissures West of Eloy, Arizona--Central Arizona Project. Aerial view of earth
fissures west of Eloy at the base of the Casa Grande Mountains. These and similar cracks are
believed the result of groundwater overdrafting. Photograph No. P344-300-01461.
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The other geologic regime is found in the area south
of the 8-mile-long fissure along the Picacho Mountains, about 8 miles
south of the Salt-Gila Aqueduct. Seismic and drill hole data collected
by the U.S. Geological Survey (Pankratz and others, 1978 and Holzer, T.
L., 1978) indicated that this fissure is 1in unconsolidated to weakly
consolidated basin alluvium over an inflection in the contact with a
cemented conglomerate (see b. in Figure 52). Geophysical explorations
did not find this geological regime along the alinement of the aqueduct.

Known active earth fissures do not presently cross
the alinement of the Salt-Gila Aqueduct. The fissures shown crossing
the south end of the alinement on Figure 46 are lineations mapped in the
late 1960's. Close observations of trenches across these Tineations did
not locate previous or present fissures, and geophysical investigations
did not find the subsurface geological features common to fissures. In
addition, gullies 1in the same location are present on aerial photos
taken in 1936, a time prior to major ground-water decline in the area.
It is therefore concluded that these lineaments are not earth fissures.

Data from the Jjoint Geological Survey - Bureau of
Reclamation study delineate five places along the canal alinement where
earth fissures may form in the future. Post construction fissuring
under the aqueduct would cause leakage. However, if new fissures de-
velop under the aqueduct and cause leakage, operation of check struc-
tures in the canal would 1limit the amount of leakage. Design con-
siderations for the canal would include measures to reduce or eliminate
damage to the structure from possible fissuring, as well as strategic
location of the check structures.

The impact of importation of surface water through
the aqueduct on fissuring would be positive. By importing surface water
to supplement ground-water use, ground-water overdraft would be reduced
or locally stopped, which would reduce water table declines, which in
turn would reduce or stop the development of fissures.

Most fissures have formed in undeveloped or agricul-
tural areas. As a result, damage from earth fissures has for the most
part been confined to roads, irrigated fields, and unlined irrigation
canals and related structures. One rural house was reported destroyed.
There are fissures now in developed areas between Mesa and Apache
Junction. No damage has yet been reported. Housing developments are
now being built in previously agricultural areas, some of which are near
earth fissures. Figure 50 shows a fissure near a development in Pinal
County. There is now a development near the fissures shown in
Figure 51. McCalley and Gum (1975) concluded that the economic Tloss
caused by earth fissures and subsidence was less than the cost of bring-
ing water in to stop them. Regardless of the amount of money saved by a
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reduction in fissuring, the prevention or slowing down of the rate of
fissuring would be one of the beneficial financial and social impacts of
the project.

e. Seismicity

Based on seismic history, Algermissen and Perkins (1969)
show that the project is in an area with a 90 percent probability of not
having cround shaking with a horizontal acceleration exceeding 0.04 g
(gravity) in a 50-year period. This probability for maximum horizontal
ground acceleration is equivalent to a source earthquake having a return
period of 475 years. The project is in an area of historically Tow
seismicity.

f. Foundation Geology

Figures 34 through 40 show the surface geology and lo-
cation cf exploration along the Salt-Gila Aqueduct. Unconsolidated to
caliche cemented basin fill or alluvium will constitute the foundation
over the majority of the alinement. Granite crops out near the Salt
River at the beginning of the Aqueduct and volcanics crop out near the
Gila Rivar and are the only rock that will be encountered.

A1l materials have adequate foundation characteristics
for the contemplated structures. Expansive materials and low density
material are expected locally. Designs would be developed to accom-
modate these problems on a site-by-site basis.

g. Mining

The occurrence of mineral deposits in bedrock have oc-
cupied Arizona mining interest for many years and active prospecting is
continuing. A narrow mineralized belt in bedrock trends easterly from
Poston Butte to the Ray Mines and passes beneath the aqueduct about two
miles (3.2 km) east of Poston Butte. A commercial grade copper deposit
has beer outlined 1in this belt by Continental 0il Company at Poston
Butte. If commercial grade deposits are present in the bedrock below
the aqueduct, their ultimate development would have to be by mutual
agreement between the Federal Government and mining interests.

Sand and gravel deposits within the aqueduct right-of-way
are negligible compared to that available in adjacent areas, and there-
fore, restricting their ultimate development would not be a significant
impact. Placer deposits of magnitite sand are also known to be present
in central Arizona basins. However, none were found in explorations for
the canal right-of-way.

3. Soils

Most of the aqueduct alinement is through broad valleys which
are filled with alluvial material. The soils that have developed from
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this material have little or no horizon development. These old valley
soils are derived from the modification of unconsolidated waterlain
deposits which originated from a variety of formations of which granites
and related rocks appear to have predominated. The texture is char-
acteristically loams and sandy loams on the surface.

Of lesser importance are the soils of the transitional area
between the mountains and valleys which developed from the debris from
the mountain. These soils are generally extremely shallow and contain
large quantities of sand and gravel.

A11 the soils of the alinement have not been classified in
detail under the system adapted in the National Cooperative Soil Survey
of 1965. The classification system is under continual study and all
areas have not been classified. Soil associations of the Aridisol,
Entisol, and Mollisol orders have been mapped. The soils do not present
any unusual problems in the design of the feature due to their permea-
bility, strength, drainage conditions, shrink-swell potential, grain
size, plasticity, or reaction. Construction of the facilities and
access roads would require the compaction of the majority of the right-
of-way. Areas not needed within the right-of-way by permanent facili-
ties would be scarified to stimulate moisture movement into the profile
and revegetation of disturbed areas.

Soil and water erosion is a problem with the soils in their
natural condition and disturbance of the soils by construction would
increase this problem. Seldom is the moisture content suitable to keep
the soil from becoming airborne under windy conditions. During con-
struction, the soil would be watered to reduce erosion, and after com-
pletion of the facilities those areas not needed would be scarified to
leave the surface in a roughened condition. Water erosion would be
reduced by the construction of dikes and the furrowing of dikes and
other selected areas to harvest water. The harvesting of water would
stimulate revegetation that over a period of time (up to 30 years) would
return the area to a near natural condition.

4. Hydrology

a. Surface later

Naturally occurring runoff along the aqueduct alinement
is typical of central Arizona, being highly erratic in rate and volume,
usually sediment laden, and present only in direct response to local
precipitation. Even very small drainage areas can, on occasion, produce
runoff rates far in excess of the aqueduct carrying capacity. If cross-
drainage protective structures were not provided, considerable damage to
the aqueduct and its components would result at least annually and
perhaps more frequently. These structures would prevent cross-drainage
flows from entering the aqueduct.
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The aqueduct would cross under the Gila River by siphon.
The Gila River immediately below the Ashurst-Hayden Dam is subject to
periods of flow and has, in recent years, flowed continuously for sever-
al months. Also, small, sporadic discharges to the Gila River channel
are nomally made at the dam several times each year for sediment con-
trol. The peak discharges expected to occur at the Gila River Siphon
site for different return periods are Tisted below. These values were
derived from frequency curves developed for Buttes Dam and Reservoir, an
authorized feature of the CAP. They apply as well to the siphon site
with an adjustment of up to 1,000 cubic feet per second (28.3 cubic
meters per second) for diversion at Ashurst-Hayden Dam for irrigation
water to the San Carlos Irrigation Project.

Return Period  Peak Discharge (ft%@) iﬂiﬁil

1 year - 2,250 cubic feet per second (64 cubic meters per second)

2 years - 8,540 cubic feet per second (242 cubic meters per second)

5 years - 16,800 cubic feet per second (475 cubic meters per second)
10 years - 25,000 cubic feet per second (707 cubic meters per second)
25 years - 40,000 cubic feet per second (1132 cubic meters per second)

The substrate of the riverbed is saturated only when
surface water is present, since the depth to ground water was more than
140 feet (43 m) 1in the Gila River in 1972 (USBR 1976b). Since the
riverbed is usually dry and there is no water column present, no phy-
sical impairment of the water column would occur due to construction or
operation of the aqueduct siphon. Because the material to be backfilled
around the siphon would be the same material excavated from the siphon
trench, no chemical-biological interactive effects would occur.

Structures which provide flood protection to downstream
areas have been constructed by the SCS and include Powerline, Vineyard
Road, Rittenhouse, Magma, and Florence Floodwater Retarding Structures
(Figures 4 through 9). These structures presently protect about 24
miles (38.6 km) of the alinement of the Salt-Gila Aqueduct. The struc-
tures cause the runoff from the area controlled to be detained and
released down improved channels at non-damaging rates. Discharges from
the Powerline Road, Rittenhouse Road, and Vineyard Road F.R.S. are
conveyed to the Gila River through the Powerline and RWCD floodways or
released through gated pipes down washes to satisfy water rights to
maintain vegetation adjacent to the washes. Discharges from the Magma
F.R.S. are conveyed by the Magma channel to the Gila River. Florence
F.R.S. releases are also conveyed to the Gila River through the Florence
outlet channel. Temporary impoundment of floodwaters behind the various
retarding structures increases the infiltration into the ground-water
basins and promotes deposition of sediment load behind the structures.

The Spook Hill F.R.S. is presently under construction by
the SCS as a part of the Buckhorn-Mesa Watershed project (SCS
1976:45-59) . This structure will protect an additional 6 miles (9.7 km)
of aqueduct alinement and the developing urban areas downstream.
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The construction and operation of the Salt-Gila Aqueduct
may produce several impacts on the hydrology of the area. In the gener-
al sense, the aqueduct would be imposed upon and potentially disrupt the
natural drainage patterns in areas presently not protected by floodwater
retarding structures, thereby influencing the magnitude and rate of
downstream flow, ground-water recharge, sediment deposition, and ero-
sional patterns. Whether such impacts occur and are "significant" is
largely dependent on the drainage course being encountered by the aque-
duct and the physical means employed to cross that drainage course.

The plan described 1in Chapter II proposes additional
floodwater retarding structures in two areas: the Sonoqui Dike along
Reach 3 from Queen Creek to the Magma Arizona Railroad, and a serijes of
four structures along the southern portion of Reach 4.

The Sonoqui Dike, about 8 miles (12.9 km) in Tlength,
would control floodwaters from 256 square miles (660 square km) of
drainage area. Storage volume behind Sonoqui Dike would be 8,500 acxge-
feet (10,500,000 cubic meters) and peak outflow would be 1,100 ft°/s
(31 cubic meters per second) to Queen Creek, and 120 ft”/s (3.5 cubic
meters per second) into a channel along the Magma Railroad. These
outflows would cross the aqueduct by means of two overchutes. An un-
determined portion of the runoff would be retained by the structure as
infiltration. The watershed is estimated to yield about 4,600 acre-feet
(5.6 million cubic meters) of sediment in 50 years, of which about 3,300
acre-feet (4 million cubic meters) would be deposited in the detention
basin. The remaining 1,300 acre-feet (1.6 million cubic meters) would
continue to pass dwonstream. Since Queen Creek is not a perennial
stream and therefore supports no aquatic resource, the retention of this
quantity of sediment would have only limited beneficial impact on the
Queen Creek channel downstream from the aqueduct alinement. Sonoqui
Dike would be designed to have a Timited amount of surface water stor-
age, sufficient only to provide aqueduct long-term sediment retention
capability. This storage would be contingent upon securing any neces-
sary water rights by the constructing agency. As a result of construc-
tion of Sonoqui Dike, no physical impairment of the water column nor
chemical-biological interactive effects are expected to occur.

The Reach 4 retarding structures would vary in length
from 2 to 4 miles (3.2 to 6.4 km) and would control about 131 square
miles (339 square km) of drainage area upstream of the Salt-Gila
Aqueduct. Under present conditions, runoff from these areas flows
through small washes and overland flow into Picacho Reservoir. With the
structures in place, runoff would be redirected to designated washes
downstream of the aqueduct and proceed into the existing Florence-Casa
Grande Canal and Picacho Reservoir. The detention of floodwaters behind
these structures would increase infiltration in the detention basins,
thereby increasing the opportunity for ground-water recharge in the
detention basins. This would be offset by less ground-water recharge
for the area downstream of the structures. Surface flows to Picacho
Reservoir would be reduced in rate, but not significantly in volume. The

/
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increase in the length of time when fresh surface water flows are en-
tering the reservoir would not have any effect on the water quality or
quantity of the reservoir.

The area yields about 25 acre-feet (30,800 cubic meters)
of sediment load per year of which 90-95 percent would be deposited in
the detention basin. The remainder would continue to pass downstream.

Approximately 41 miles (66 km), or about 71 percent of
the total length of the Salt-Gila Aqueduct would be protected from cross
drainage by some form of floodwater retarding structure. In other
areas, floodwater conveyance structures such as siphons, overchutes, and
culverts would be constructed. These would result in minimal, if any,
disturbance to the natural drainage channels and runoff alterations
would usually be negligible.

The influence area of these conveyance structures is very
local, usually within 50 to 100 feet (15 to 30 m) in the upstream direc-
tion to 100 to 300 feet (30 to 91 m) downstream. Within this influence
area, some sediment deposition and erosional patterns are the most
Tikely changes to be noticed as compared to the natural setting. It can
not be predicted in advance how any of these cross drainage structures
would alter the local environment. However, should operating experience
with the Salt-Gila Aqueduct show that certain structures would, in fact,
be causing more than casual changes (severe erosion, for example),
appropriate remedial measures such as bank protection or structural
modifications would be undertaken.

b. Ground Water Use and Recharge

Seepage losses from the Salt-Gila Aqueduct are estimated
to occur at a rate of 0.1 cubic foot per square foot (0.03 cubic meter
per square meter) of wetted surface per day. Seepage losses by aqueduct
reaches are estimated in Table 3 based on this sustained rate.
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Table 3
Expected Seepage Losses by Aqueduct Reaches
Salt-Gila Aqueduct--Central Arizona Project

Average Annual Seepage Losses
(acre-feet) (cubic meters)

Reach 1 4,000 4,934,000
Reach 2 3,700 4,562,000
Reach 3 7,000 8,880,000
Reach 4 5,500 6,167,000

Total 20,200 24,543,000

These losses would, for the most part, migrate downward
toward the water table and eventually be lost to evapotranspiration or
become recharge. An estimated 75 percent or more of the seepage losses
should become recharge, although it is not possible to determine when
the seepage would reach the water table. An increase in vegetation
density along the canal is not anticipated as a result of canal seepage.

While ground-water recharge in the affected basins would
be increased by aqueduct seepage, the amounts are not expected to signi-
ficantly affect the total amounts of ground water in storage, the water
table elevation, or subsidence in the area. The impact of the Salt-Gila
Aqueduct on ground-water conditions in the area is the expected re-
duction of ground-water pumping in the basin as Colorado River water
imported into the area replaces a portion of that being pumped.

Public interest in artificial ground-water recharge has
increased in recent years, particularly as it relates to the CAP.
Current plans of the State and the Bureau of Reclamation do not contem-
plate the use of Salt-Gila Aqueduct waters for artificially recharging
the ground water. Should sufficient State and local support develop in
favor of allocating a portion of CAP water supplies to artificial ground
water recharge the action proposed in this environmental statement would
not preclude that outcome.

Cs Water Quality

The extent of chemical or organic pollution has not been
determined for local floodflows. Neither the Arizona Department of
Health Services (ADHS) nor the EPA has a water quality monitoring pro-
gram for runoff from the several watersheds traversed by the aqueduct
alinement, with the exception of the Gila River. Currently, the State
of Arizona is in the process of updating its water quality standards.




Reclamation will comply through whatever action 1is appropriate at the
time to all new standards as they become official. However, the new
draft standards indicate no impact on the Salt-Gila Aqueduct or vice
versa.

The Gila River is intermittent from the Ashurst-Hayden
diversion dam to the confluence with the Salt River, where waste-water
effluent produces perennial flows for several miles. Queen Creek is
also an intermittent stream. Due to the intermittent nature of both
Queen Creek and the Gila River, at and below the Salt-Gila Aqueduct
crossings of these riverbeds, no impacts of surface water quality are
anticipated.

Some ground water from local wells would be used for
compaction during backfilling of the siphon but would conform with
applicable effluent limitations and water quality standards. There are
no public water supply intakes in proximity to the siphon site and
backfilling operations in the Gila River would have no impact on muni-
cipal water supplies.

None of the runoff from the area is used directly except
as it may be captured by stockponds for livestock watering. The primary
pollutant in the runoff water is sediment. Sediment concentration in
discharges from the floodwater retarding structures would be reduced due
to the deposition of sediments in the detention basins. Sediment con-
centration would remain unaltered in areas in which cross drainage would
be provided by the siphon, overchutes, or culverts. Some local scour
erosion may occur downstream of the outlets of the detention basins.

An average of approximately 850,000 acre-feet (1 billion
cubic meters) annually is expected to be deljvered into the Salt-Gila
Aqueduct under water allocations being proposed by the Arizona Water
Commission (AWC 1977c, AWC 1979) and the Department of the Interior (DOI
1976) at the time this statement was prepared. Of the water delivered
into the aqueduct, some 20,200 acre-feet per year (25 million cubic
meters per year) would be lost to aqueduct seepage (see Table 3),
2,400 acre-feet per year (2.9 million cubic meters per year) would be
lost to evaporation from the exposed water surface, about 625,000 acre-
feet (770 million cubic meters) annually would be delivered out of the
aqueduct to Salt-Gila water users, and the remainder would flow onto the
proposed Tucson Aqueduct. Of the water delivered out of the aqueduct, a
portion will be lost to seepage and evaporation in delivery systems, as
yet undefined.

The principal impact of these seepage losses will be to
increase the quantities of recharge reaching the underlying ground-water
aquifers. However, some water quality impacts may also be experienced.
Whether these quality impacts are ultimately adverse or beneficial would
Tikely vary from location to location and from user to user. The only
anticipated adverse impact aqueduct seepage may have on a given ground-
water body would be an increase in salinity. The magnitude of increase
cannot be determined due to lack of specific data on other recharge
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sources and its chemical composition, chemistry of the soil profiles
through which seepage would percolate, or how seepage may be laterally
dispersed during its downward mitigation. What is known, is that the
ground-water aquifers in the area of the aqueduct route are very large,
and contain millions of acre-feet of water. Seepage contributions to
these vast underground seas should be insignificant.

The biological quality of the water to be imported was
analyzed in a study conducted by Reclamation on the Bill Williams arm of
Lake Havasu in 1974 (Deason 1975). The study was designed to look at
the bacterial quality of water near the intake structure of the Lake
Havasu Pumping Plant, a feature of the Central Arizona Project. The
parameters investigated were specifically designed to determine the
fecal coliform bacteria densities of the Bill Williams arm during se-
lected time periods from October 1973 through September 1974. Fecal
coliform bacteria are used to indicate the presence of pathogenic organ-
isms. Bacterial analysis revealed that fecal coliform bacteria ranged
from 0-40 bacteria per 100 milliliters of water. These Tlow counts
indicate that the Colorado River water which would be pumped to the
central Arizona areas would not contribute undesirable bacteriological
components to inland Arizona.

In the absence of any control action, the quality of
Colorado River water in Lake Havasu is projected to degrade with con-
tinued development in the basin. The Seven Colorado River Basin States,
however, have joined with the Environmental Protection Agency in the
establishment of salinity regulations for the Colorado River and in
securing passage of the Colorado River Basin Salinity Control Act (P.L.
93-320) of June 1974. Title I of the Act authorized construction of (1)
a desalting complex near Yuma, Arizona; (2) a concrete-lined replacement
canal for the first 49 miles (78 km) of the unlined Coachella Canal; and
(3) protective and regulatory ground-water pumping unit which includes
two well fields within 5 miles of the Arizona-Sonora Boundary. Title II
of the Act authorized four salinity control units and provides for the
continued investigation of 12 other units.

The four authorized units include Paradox Valley Unit,
Colorado; the Grand Valley Units, Colorado; the Crystal Geyser Unit,
Utah; and the Las Vegas Wash Unit, Nevada. Major structural features of
the initial control units involve construction of facilities such as
wells, dikes, pipelines, pumps, desalters, and evaporation ponds to
collect and dispose of saline water. Non-structural unit features
consist of management assistance to water users for Timiting excess
water applications to irrigated lands.

In addition, the Arizona Water Quality Control Council
adopted, in November 1975, amendments to the Water Quality Standards for
Surface laters of Arizona, in part as follows:

"The flow weighted average annual salinity in the Lower Main

Stem of the Colorado River System shall be maintained at or
below the average value found during 1973....
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"Salinity levels in the Lower Main Stem may temporarily in-
crease above the 1972 levels if control measures to offset the
increases are included in the Plan of Implementation. However,
compliance with 1972 levels shall be a primary consideration.

"The flow weighted annual salinity for the year 1972 are:

Below Hoover Dam 723 mg/1
Below Parker Dam 747 mg/1
Imperial Dam 879 mg/1...."

Since it is the intent of Arizona, in cooperation with
the other Basin States, to stabilize the future salinity of the Colorado
River at 1972 Tlevels or below, diversions by the CAP from Lake Havasu
should contain salinity concentrations not exceeding an average of
747 mg/1. Based on recent Reclamation studies, annual salinity concen-
trations can be expected to range from about 590 mg/1 to about 920 mg/1
in the future. The expected average salinity to the SGA is approxi-
mately 755 mg/1 and it is expected to increase by less than 5 mg/1 by
the time it reaches terminus of the SGA.

The salinity of the imported Colorado River water is
lower than the Gila River, but generally higher than the Salt and Verde
Rivers in central Arizona. Measured salinity of the Salt River below
Stewart Mountain Dam has historically ranged between 342 mg/1 and 1,300
mg/1, with an average of 620 mg/1. The Verde River below Bartlett Dam
has ranged from 116 to 550 mg/1, with an average of 260 mg/1. Salinity
in the Gila River at Kelvin averaged 842 mg/1 between 1968-1972 (AWC
1975).

The salinity of the Colorado River would be less than the
current pumped ground water in the service area. Ground-water salinity
in the SGA service area varies greatly, both areally and with depth. In
the Eloy-Coolidge area, salinity of the ground water ranges from less
than 500 mg/1 up to 17,000 mg/1. In the Maricopa-Stanfield area, it
varies from less than 1,000 mg/1 to more than 3,000 mg/1. Ground-water
quality is generally good in the Paradise Valley-Chandler-Queen Creek
area with salinity less than 1,000 mg/1 over much of the area. It does
vary, however. One area west of Chandler exceeds 6,000 mg/1. Ground
water salinity in the Komatke-Sacaton area varies from concentrations of
600 mg/1 to more than 4,000 mg/1 (USBR 1976b). Average salinity for the
water pumped in Maricopa, Pinal, and Pima Counties has been estimated to
be 955 mg/1 for the period 1965-69 (AWC 1975).

U.S. Public Health Service (USPHS) standards recommend
that domestic water supplies should not exceed salinity concentration of
500 mg/1 if more suitable supplies are available. The use of CAP water
will comply with the USPHS recommended standards because there are no
more suitable water supplies available. Since the average TDS of ground



water currently used in the area is estimated to be 955 mg/1, CAP water
is more suitable than most current ground-water sources. The domestic
water currently being used in Maricopa, Pinal, and Pima Counties has a
salinity content between 400-1000 mg/1 (USBR 1972a). The World Health
Organization states that no harmful permanent physiological effects have
been observed on humans drinking water with the salinity ranging from
2,000 to 4,000 mg/1. In general, the CAP water is not expected to have
any adverse impacts on the population. Table 4 presents some typical
samples of the chemical composition of Colorado River water at Parker
Dam and at selected well sites in the service area of the Salt-Gila
Aqueduct.

The hardness of CAP Colorado River water will typically
be about 360 mg/1 as calcium carbonate. This hardness is appreciably
higher than all local surface-water supplies but is less than most local
ground-water supplies. The hardness of ground-water supplies in the
Salt River Valley ranges up to 600 mg/1. The fluoride content of
Colorado River water is typically about 0.4 mg/1. Local water supplies
in the service area frequently exceed USPHS recommended 1imits of 0.8
mg/1 for fluoride content (USBR 1972a). Table 5 shows the chemical
water quality data for the Colorado River for the period October 1963
through September 1973. The quality of Colorado River water has shown
some improvement over the past several years as compared to Table 5
data. However, the reasons for the improved quality are not fully
understood so that it is not possible to predict if the trend is only
temporary or long-term.

The salinity concentration at the Colorado River was
assumed to average 747 mg/1. Based on that inflow concentration, the
salinity to the Salt-Gila Aqueduct is expected to be 755 mg/1, the
increase due only to evaporation losses from the Granite Reef Aqueduct.
Delivery of CAP water at this concentration into the service area is
expected to import approximately one ton of dissolved salts per acre-
foot of water. The water would be used as a replacement for ground
water. Thus, while the project would bring in new salt load to the
Basin, such importation would work to reduce the total application of
salts to the land. Considering that the ground-water quality does vary
throughout the area, this effect would be modified by the specific
relationships of the quality of the ground water and applied surface
water at each point in the service area.

Figure 53 shows the average monthly salinity concen-
trations at Parker Dam during the 1970-1975 period of records. The
decreasing concentrations during the higher water use summer months is
attributed to increased levels of river flow from storage reservoirs at
this time of year which tend to dilute the more saline irrigation return
flows to the lower Colorado River. Since this seasonal fluctuation in
salinity concentrations is small, three percent or less of the average
annual salinity, impacts on CAP water users should be insignificant and
will probably go unnoticed.
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Typical Chemical Composition of Colorado River Water

Jable 4

{Units: Milligrams/liter)
Well 1.D. Electrical 2/
Location No. 19 Samples Conductivity T.D.S. Ca Mg Na Cl S04 HCO3 CO3 NO3 B.
Colorado River Below » 5/30/65 1200 785 98 28 118 104 332 154 0 2.10
Parker Dam 3/ N/A 9/01/65 1240 795 99 30 119 114 345 152 0 1.20
5/01/67 1130 721 94 28 109 99 304 156 0 1.20
9/01/67 1070 712 85 27 103 92 287 146 0 0.4 1.10 0.2
3/29/74 1160 748 93 30 110 92 310 173 0 0.5 0.43 0.1
9/30/74 1090 696 78 30 90 87 280 150 - 0.3 0.18 0.1
3/10/77 1100 721 84 29 110 91 280 159 0 0.3 0.14 0.3
9/12/77 1070 688 81 30 100 88 280 160 0 0.4 0.14 0.1
Gila River Indian 80194/ 6/11/66 1500 975 122 19 160 220 314 127 0 2.2 18.00 0.5
Reservation
Florence 8418 5/ 2/03/67 1500 975 124 44 177 220 356 220 0 1.1 16.00 0.0
8422 5/ 2/03/67 800 520 51 8 173 149 108 259 0 1.1 0.00 0.0
Sacaton 8163 4/ 7/21/66 1200 780 109 36 86 132 260 161 0 0.6 19.00 0.1
Casa Grande 8a10 & 2/03/67 900 585 70 17 97 74 128 66 0O 0.4 4.00 0.1
8423 4 2/03/67 1000 650 90 16 129 180 152 132 0 1.0 60.00 0.0
Coolidge 8404 4/ 1/20/67 2100 1365 188 37 195 580 130 142 0 0.9 23.00 0.1
Y Data from "The Quality of Arizona's Domestic, Agricultural, and Industrial Waters" Report 256, February 1970,

University of Arizona Agricultural Experiment Station.

2/ Units:

3/ pata from USBR "Quality of Water, Colorado River Basin" Progress Report No. 9, January 1979.

4/ Agricultural Well
5/ Domestic well.

Micromhos/cm.
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Table 5

Chemical Water Quality Data
for the
Colorado River Below Parker Dam

Concentrations in mg/]l

Minimum Maximum Average

Sodium 83 130 102
Bicarbonate 110 177 151
Sulfate 194 380 301
Fluoride 0.2 0.7 0.4
Nitrate 0.01 4.4 lee
Phosphate 0.01 0.01 0.01
@ Boron 0.03 0.22 0.15
Hardness as CaCO3 248 380 338
Total Dissolved Solids 536 826 732
pH 6.9 8.4 ---
Temperature 47°F 830F ---
Period of Record: October 1963-September 1976

Average Annual Streamflow: 1964-1973 6,623,900 acre-feet

1951-1973 7,937,700 acre-feet
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The effects and disposition of the salt load contained in
the downward percolating recharge waters is a complex subject. Indivi-
dual ionic constituents of the water can be exchanged and/or precipi-
tated as the water moves through the aquifer in a series of chemical
reactions between the water and the alluvium. The salt concentrations
in excess of the solubility of the ground water may be left behind in
the subsurface in the depth interval between the plant root zone and the
water table. In most parts of the project area, this depth interval is
hundreds of feet. Although it cannot be said that the additional salt
load from the project water would not have some effect on the quality of
the ground-water resource, the history of the water use and mineral
content of the ground water in the area indicates such effects would be
a minor impact in the project area as a whole and probably undetectable.

Additional analyses of the impacts resulting from the
delivery of water to the use areas will be included in the environmental
documents for the agricultural and M&I allocations.

5. Climate

The route of the proposed Salt-Gila Aqueduct is located within
the Lower Sonoran Life-Zone (Lowe 1964). The climate is characterized
by long hot summers; short mild winters; sparse rainfall; low relative
humidity; high rates of evaporation; and a high percentage of sunny
days.

There are two distinct sources of moisture, with precipitation
generally occurring in midsummer and midwinter. Winter precipitation is
associated with Pacific air moisture moving into the area from the
Northwest. Winter rains may last for several days and usually occur as
low intensity showers over a large area. Summer precipitation generally
comes from the southeast or southwest, from moist Tropical Atlantic or
Tropical Pacific air masses (Lowe 1964:10). Summer thunderstorms, which
usually cover only small areas, are intense and of short duration, and
produce many of the destructive flash floods well known in the South-
west.

Temperature and precipitation data from two weather stations
along the agueduct alinement are presented in Table 6.

The combination of high temperatures and low humidity causes
high rates of evaporation and transpiration. The mean annual lake
evaporation for this area is 68 to 70 inches (1.7 to 1.8 m) (Pacific
Southwest Interagency Committee 1971). Although there would be losses
of water from evaporation, the Salt-Gila Aqueduct would have no impact
on the climate of the region. The flow of water and increased evapora-
tion would cause a more humid microclimate within the aqueduct prism,
which would change the composition of invertebrate species utilizing the
immediate area (Chapter III.C.2.e).



Table 6

Climatological Data
Salt-Gila Aqueduct - Central Arizona Prcject:

Temperature

Average Maximum

“Average Minimum
Mean Number of Days

Max. Temp 900 and Above

Min. Temp 320 and Below
Average Total Precipitation/Year

Average Snowfall/Year

Apache Jct. Florence
Jan. July Jan. July
5.1 1033 66.8 106.1
34.9 72.8 36.1 74.0

0 30 0 31
11 0 11 0

9.22 1n, 9.84 in.

Trace 0

Source:
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6. Sound

The Salt-Gila Aqueduct would generally be located in open
“desert areas with relatively low sound levels except when airplane
flyovers temporarily increase sound to undesirable levels. The areas of
the highest sound level are near the major highways in the Apache
Junction area. Table 7 shows sound level recordings made in 1973 at
four locations near the alinement.

Construction sound levels which would be an annoyance to
communities and residents near the alinement would be controlled by
following the guidelines of the EPA publication "Community Noise" (EPA
1971) and HUD noise assessment guidelines (Schultz and McMahon 1971).
Construction specifications would require the contractor to comply with
applicable Federal, State, and local laws and regulations concerning the
prevention, control and abatement of excessive noise. Sound levels would
be monitored during construction by Reclamation inspectors to assure
compliance to the standards on sound. Noise pollution levels would not
exceed 75 decibels during nighttime operations nor 80 decibels during
daytime operations as measured outdoors from areas considered to be
noise-sensitive. The construction of similar features on the Granite
Reef Aqueduct through the populated area of Paradise Valley has not
resulted in excessive sound levels nor discomfort to the residents.

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. Blasting would occur only during
daylight hours and during times of favorable weather conditions. The
contractor's blasting plan would be subject to approval by the contract-
ing officer and would provide for the protection of persons, the work,
and public or private property. Concentrated population centers are
Jocated in excess of 2 miles (3.2 km) from the anticipated blasting
sites and would not be adversely affected. Approximately 80 rural
residences are located within 2 miles (3.2 km) but beyond 1,000 feet
(305 m) of the blasting sites. Sound levels within the vicinity of the
blasting sites would exceed 80 decibels for short periods of time.
Wild1ife may be temporarily displaced from the immediate blasting area
by the increased sound levels.

The operation of the completed aqueduct would result in very
little increased sound except during periods of maintenance when heavy
equipment would be operated for short periods. :

7. Air Quality

There are four air quality monitoring locations which provide
representative data from which to assess air quality parameters in the
vicinity of the Salt-Gila Aqueduct. These include the towns of Florence
and Coolidge in Pinal County, Marana in Pima County, and the General
Motors Proving Grounds located adjacent to the Williams Air Force Base
in Maricopa County.
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Table 7

Base Sound Level Study 1/
Salt-Gila Aqueduct - Central Arizona Project

Sound Level Measurement

Site Location Date Starting dBA
No. Time Minimum Max imum
1 SGA alinement and Apache Boulevard 9-21-73 9:14 a.m. 44 86
& 2 SGA alinement and Baseline Road 9-21-73 10:55 a.m. 25 66
3 SGA alinement east of Rittenhouse Air
Force Auxiliary Field 9-21-73 12:15 p.m. 26 46
4 SGA alinement east of Picacho Reservoir 8-31-71 10:54 a.m. 28 52

1/ A 20-minute time interval was used for the sound studies. The recordings were made with an
impulse precision sound level meter attached to a level recorder.



The ADHS and the EPA have each set air quality standards for
Arizona on six air pollutants - carbon monoxide, hydrocarbons, nitrogen
dioxide, oxidants, sulfur dioxide, and particulates. Table 8 shows
these standards for both ambient and emergency episode conditions. Of
these six pollutants, only particulates are measured at all four moni-
toring sites. Hydrocarbons, carbon monoxide, nitrogen oxides, and
oxidants are primarily derived, directly or indirectly, from internal
combustion engines and are generally monitored only in Tlarge urban
areas. None of the four representative air quality monitoring locations
measure or report on hydrocarbon or carbon monoxide concentrations.
Sulfur dioxide concentrations are monitored at all except the Marana
site, and oxidants are monitored only at Florence (ADHS 1974-1977). The
limited amount of air quality data being collected is indicative of the
types of air quality problems associated with each monitored area. The
pollutants not being monitored are not generally perceived to be pro-
blems in those areas.

Beginning in 1974, the ADHS has published annual reports of
air quality data in Arizona from which the following data have been
extracted. Figures 54 and 55 show particulate concentrations for daily
maximum and annual geometric mean, respectively, as compared to the
existing standard for particulates. In both cases, it can be seen that
the Arizona standards are typically exceeded at all four sites. This is
likely due to the predominately fugitive dust sources such as agricul-
tural land, disturbed desert, and unpaved roads at these sites which can
produce large concentrations of airborne particulate matter, even under
moderately windy conditions. Table 9 shows the total number of viola-
tions of the 24-hour particulate standards.

Oxidants, nitrogen dioxide, and sulfur dioxide concentrations
are below the ambient air quality standards (ADHS 1974-1977). Figures
56 through 58 display these data.

Table 10 shows the sources and estimated quantities of the six
pollutants expected to be emitted during construction of the Salt-Gila
Aqueduct, the only time during which any significant amounts of these
pollutants are expected to occur in association with the proposed ac-
tion. These data were developed using estimates of equipment types and
usage expected in constructing the aqueduct, and EPA emission factors
for the various types of construction equipment (EPA 1975).

Relating the data from Table 10 to ambient air quality stan-
dards is extremely tenuous because of the limited air quality data and
the complex methodology to relate them. Such factors as wind speed and
direction, effective depth of thermal mixing and diffusion, and con-
tractor's use of construction equipment by type, location, and duration,
among others, would need to be considered and are not generally avail-
able. However, the potential pollutant concentrations resulting from
agueduct construction activities can be approximated. Assuming that all
the pollutant discharges shown on Table 10 occur simultaneously along
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Figure 54
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Figure 55
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ONE HOUR MAXIMUM OXIDANT CONCENTRATIONS (ug/m3)

Figure 56
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Figure 57

ANNUAL GEOMETRIC MEAN FOR NITROGEN DIOXIDE
CONCENTRATIONS VS. TIME AT SELECTED SITES
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ANNUAL AVERAGE FOR SULFUR DIOXIDE CONCENTRATIONS
VS. TIME AT SELECTED SITES
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Table 3

Symmarv_of Ambient Air Quality Standards

Averaging Arizona Federal Standards 1/
Pollutant Time Standard Primary Secondary
Carbon monoxide 1 hr 40 40 40
8-hr 10 10 10
Hydrocarbons 3-hr (6-9 a.m.) 160 160 160
Nitrogen dioxide annual 100 100 100
Oxidants 1 hr 160 160 160
Particulates 24-pr 150 260 150
annual (Geom. Mean) 75 75 60
Sulfur dioxide 3-hr 1,300 -- 1,300
24-hr 365 365 --
annual 80 80 --

Summary of Emergency Episode Levels

Significant
Averaging Harm 2/
Pollutant Time Ariz. Fed. Ariz. Fed. Ariz. Fed. Fed
Carbon Monoxide 1 hr - - -- - -- -- 144
4-hr - - -- -- -- -- 86.3
2-hr 23 17 34 34 46 46 57.3
Nitrogen dioxide 1 hr 1,130 1,130 2,260 2,260 3,000 3,000 3,750
: 24-hr 280 282 560 565 750 750 938
Oxidants 1 hr 400 200 800 300 1,200 1,000 1,200
Particulates 24-hr 375 375 625 625 875 875 1,000
Sulfur dioxide 24-hr 1,050 800 1,600 1,600 2,100 2,100 2,620
Sulfur dioxide
and particulates
combined 24-hr 75,000 65,000 251,000 261,000 393,000 393,000 490,000

Source: Federal Standards - Federal Register, Vol. 36, April 30, 1971, pp:8186 - 8201
Arizona Standards - Arizona Official Compilation of Regulations and Rules,
R9-3-201 through R9-3-206.

Note: Units are ug/m3 except for carbon monoxide which has units_of mg/m3 and sulfur
dioxide and particulates combined which has units of (ug/m3)2.

Reference conditions are 259C and 760 mm Hg.
1/ Not to be exceeded more than once per year.

2/ Arizona has no significant harm levels.
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Table 9

Total Number of Violations of the 24-Hour Particulate Standard

1973 1974 1975 1976

State Federal State Federal State Federal State Federal
~ Site __Operator 1/ 2/ 1V 2/ 1/ 2/ 1/ 2/

(ug/m3) (ug/m3)  (ug/m3) (ug/m3)  (ug/m3) (ug/m3)  (ug/m3) (ug/m3)
Florence State 18 1 5 0 20 11 7 0
Florence  Phelps Dodge 229 19 150 13 40 3/ 2 3/ . =
Coolidge Phelps Dodge 226 27 122 10 116 8 22 3
Source: Arizona Department of Health Services, Phelps Dodge Corporation.

1/ State Standard: 150 micrograms per cubic meter.

2/ Federal Standard:

3/ Data only from January to May.

260 micrograms per cubic meter.



Table 10

Expected Construction Equipment and Light Vehicle
Pollutants 1/ Emitted During Construction
Salt-Gila Aqueduct - Central Arizona Project

Carbon Exhaust MNitrogen Sulfur
Vehicles Monoxide  Hydrocarbons Oxides Oxidants Oxides Particulants
Heavy Duty Construction 0.103 0.037 0.540 0.009 0.034 0.026
R} Light Duty Construction 0.050 0.004 0.006 - - -
Commuter 0.250 0.019 0.032 - - -
Total 0.403 0.060 0.578 0.009 0.034 0.026

1/ Tons per day.

Note: Appendix Tables C-1.1 through C-1.4 show more detailed analysis.



one reach with a length of 12 miles (19.3 km), width of 600 feet (183
meters) and vertical mixing of 100 feet (30 meters); the concentrations
shown in Table 11 would result.

Table 11 shows that impacts of construction activities on air
quality would be insignificant as compared to the Arizona ambient air
quality standards. For example, if the oxidan§ concentration resulting
from construction shown in Table 11 (0.06 ug/m~) was added to the maxi-
mum  one 3hour oxidant concentration recorded in the aqueduct area
(154 ug/m”~ at Coolidge in 1974, Figure 56), the resulting concentration
would be increased by less than 0.4 of one percent, still below the
Arizona and Federal standard.

Dust control would be the primary concern during construction,
particularly since present concentrations of particulates already exceed
ambient air quality standards. Construction specifications would re-
quire the contractor to carry out proper and efficient measures to
comply with local air pollution regulations or to reduce dust nuisances.
The contractor would be responsible for preventing any nuisance to
persons, or damage to crops, orchards, cultivated fields, and dwellings
resulting from dust originating from his operations.

C. Bjota

Reclamation contracted for studies to inventory the biological
resources of the Salt-Gila Aqueduct area (see Chapter VIII.D.).
Researchers under the direction of Dr. Robert Ohmart, Arizona State
University (ASU), inventoried the nongame mammals, birds, herpetofauna,
and vegetation. The study included data on species diversity and den-
sity by habitat types for an ll-month period in 1975 (Schwartzman et al.
1976). As a part of the studies, permanent transects were established
at 16 locations within a 2-mile (3.2 km) wide corridor along the aline-
ment for inventorying existing conditions and Reclamation monitoring of
impacts that could result from construction and operation of the aque-
duct.,

Ronald G. Horejsi of the Arizona Game and Fish Department (AGFD)
directed a study of the large and small game and predator species in-
cluding inventory and density information. This report, through a
series of maps, shows the significant areas of mule deer, javelina,
Gamble's quail, dove, and cottontail-jackrabbit populations in the vi-
cinity of the alinement (Horejsi 1976).

The U.S. Fish and Wildlife Service (FWS) studied the area as part
of its overall Central Arizona Project Advance Planning Report, prepared
under authority of, and in accordance with, provisions of the Fish and
Wild1ife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et
seq.) (FWS 1976). The report developed recommendations for the miti-
gation of impacts due to construction and enhancement of the environment
after construction and has been updated to more accurately reflect the
proposed actions (FWS 1978). Many of the recommendations such as wild-
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‘ _ Table 11

Potential Pollutant Concentrations Resulting from Construction Emissions
Salt-Gila Aqueduct - Central Arizona Project

Averaging
Pollutant Timel/ Concentration Standard
(ug/m3) (ug/m3)
Carbon Monoxide 1 hour 0.362/ 40 2/
8 hours 0.042/ 10 2/
Hydrocarbons 3 hours 1.28 160
Nitrogen dioxide Annual 0.05 100
Oxidants 1 hour 0.06 160
Sulfur dioxide 3 hours 0.72 1300
24 hours 0.003 365
Annual 0.003 80
Particulates 24 hours 0.002 150
. Annual 0.002 79

1/ For averaging times of 8 hours or more, a normal wind speed of
2 miles (3.2 km) per hour is assumed. For averaging times less
than 8 hours, wind conditions are assumed for the worst condi-
tions - zero velocity.

2/ Units are mg/m?3




1ife crossings, fencing, escape devices, oases, and catchments contained
in the report would be analyzed for inclusion in the design of aqueduct
features. For example the FWS 1976 report recommended 24 wildlife oases
and specified their location. The 1978 update recognized the need to
revise the number and location of oases based on information available
at the time of design. Reclamation clearly anticipates development of
the oases, but their actual implementation will depend on coordination
with the FWS and the AGFD.

A team of representatives from the FWS, AGFD, Bureau of Land
tanagement (BLM), and Reclamation would analyze and make recommendations
concerning the need for deer-proof fencing, wildlife crossings, escape
devices, oases, catchments, and other wildlife mitigation and enhance-
ment measures. Finalization of the number, design, and placement of
these features would be made as definite design data for the aqueduct
becomes available.

The results of the completed studies in combination with studies by
Reclamation biologists are summarized in this biota section. Additional
data on the biological resources of the area can be found in the in-
dividual study reports, which are available from the Regional Director,
USBR, Boulder City, Nevada, 89005.

Reclamation would also carry out a continuing program of research
and monitoring of the long-term impacts and ecological changes resulting
from the construction and operation of the aqueduct. This program would
study changes caused by the importation of Colorado River biota, res-
ponse of vegetation to the severence of ephemeral drainages, behavioral
response and movement patterns of wildlife related to disruption of
habitats and territories, the efficiency of crossing structures in
maintaining animal movement between severed wildlife populations and
evaluation of the effectiveness of oases and other mitigation features.

1. Vegetation

a. General

The vegetation of the project area is characteristic of
the Southwestern Desertscrub Formation, Lower Sonoran Life-Zone, which
includes most of southern Arizona (Lowe 1964). Within this life zone,
the 2-mile (3.2 km) wide study area can be generally described as an
ecotone formed by the transition from the lower Colorado section in the
west to the Arizona upland section in the east (Figure 59). The ma-
jority of aqueduct alinement passes through the lower Colorado section
and is typified by creosotebush associations on sandy and loamy soils of
the flat plains or the slightly sloping terrain of the low bajadas.
Dominant vegetation is creosotebush ( Larrea tridentata) and bursage
(Ambrosia spp.).
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Arizona upland section occurs primarily on the low hills
and upper bajadas with coarser soils and is represented in the study
area by the paloverde-saguaro association. The plant association in-
cludes several species of small leaf trees, shrubs, and cacti. The
dominant forms are little-leaf paloverde ( Cercidium microphyllum),
ironwood ( Olneya tesots), brittlebush ( Encelia farinosa), ocotillo
(Fouguieria splendens), saguaro (Cereus giganteus), and several species
of cholla and pricklypear (Opintia spp.). Table 12 is a list of plant
species jdentified in the Salt-Gila Aqueduct area. The best development
of the paloverde-saquaro association occurs on the northern end of the
alinement and in the vicinity of the Gila River.
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Table 12

Plant Species Identified on Permanent Transects

Salt-Gila Aqueduct - Central Arizona Project

Common Name

Scientific Name

Page 1 of 2

Plant Community

WS H C K
Jointfir Ephedra spo. X X
Red brome Bromus rubens X
Schismus - Schisrus arabjcus X X X X
Rigid spiny herb Chorizanthe vrigida X
California buckwheat Ericaonum fasciculatum X
Rockpurslane Calandrinia spp. X
False-mesquite Caliiandra eriophylla X
Catclaw acacia Acacla gregaiil X X X
Whitethorn acacia Acacia constricta X X
Honey mesquite Prosopis velutina X
White ratany Krameria aray1 X
Little-Teaf paloverde Cercidium microphy1lum X X
Biue paloverde Cercidium floridum X X
Ironwood Olnzya tesota X
Filaree Erodium cicutarium X X X
Fagonia Fagonia caiifornica X
Creosotebush Larreaz tridzsntate X X X X
Squawbush Condalija spanthuiata X
Desertmallow Sphaeralcea ambigua X
Saguaro Cereus gicanteus X X
Hedgehog cactus Ecriinccereus encelmannii X
Barrel cactus Ferocactus wisiizeni X
Fishhook cactus lammiilaria spp. X
Engelmann prickly pear Opuntia phaeacantha X X
Pencil cholla Cpuntia arbuscula X X
Christmas cactus Opuntia Jepiocaulis X
Teddybear cactus Opuntia bigeiovii X
Buckhorn chelia Opuntia acanthocarpa X
Ocotillo Fouguieria splendens X
Fiddleneck Amsinckia spo. X X X
Wolfberry Lycium spp. X X
Wolfberry Lycium pallidum X
Anderson wolfberry Lycium andersonii X X
Desertwillow Chilorcsis Iinearis X
Plantain Plantago spp. X X
Plantain Plantago purshii X
Source: Schwartzmann et al. 1976.
Note: PVS = Paloverde-saguaro, M = Mesquite, C = Creosotebush, W = Wash
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Common Name

Plantain
Turpentinebush
Desertbroom
Burrobrush
Bursage

White bursage
Bursage
Brittlebush
Woolly-daisy

Table 12 (Continued)

Scientific Name

Plantaco insularis
Haplopappus son.
Baccharis sarothroides

Page 2 of 2

Plant Community

PVS
X

Hymenoclea monogyra
Ambrosia convertiiiora

Ambrosia dumosa
Ambrosia deltoidea
Encefia farinosa
Erfopnyilun lanosum
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The variety of vegetation types illustrated on Figure 59
is indicative of the transitional nature of the area from lower Colorado
to Arizona upland. The vegetation types were derived from a visual
analysis of the study area (Schwartzman et al. 1976). Those listed as
A, F, and G are generally associated with the Arizona upland section
while types B, C, D, and E are associated with the Tower Colorado sec-
tion.

b. Vegetative Analysis

Site specific data on the vegetation were collected to
gain the best comparative analysis of the study area flora and for use
with the wildlife surveys completed in conjunction with the ASU study.
The data were collected using a modified line intercept technique at
four Tlocations on each of the 16 permanent 1-mile transects which had
been Tocated in vegetatively homogenous sites in the study area. These
vegetatively homogenous sites, for the sake of convenience, were desig-
nated communities and named for the visually dominant plants, plant
group, or topographic setting.

Each of the four communities were analyzed to determine
the percentage of absolute ground cover and the relative dominance,
density, and frequency of plant species within the communities
(Table 13).

A summation of the relative dominance, density, and
frequency for each plant species provided an index (importance value) of
comparison for plant species within each respective community (Table
13). As indicated in the name, this index shows the relative importance
of a particular species and is based soley on size, occurrence, and
physiognomy in a particular community. The importance value is strictly
an index of vegetational characteristics of a community and bears no
intentional relationship to the zoological characteristics of the com-
munity. The statistical advantage of the index is to "smooth" out the
variations in numerical data. This procedure makes it easier to compare
relationships between species in a particular community and to analyze
changes in community composition over time.

The following paragraphs briefly describe the four repre-
sentative plant communities on which the majority of biological in-
formation contained is this statement was based.

(1) Creosotebush Community

The creosotebush community (Figure 60) comprises the
largest area to be affected by the project (Table 14) with approximately
4,435 acres (1,795 ha) which would be impacted within the right-of-way.
About 610 acres (247 ha) would be permanently lost.
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Figure 60--Creosotebush Plant Community--Salt-Gila Aqueduct--Central Arizona Project. Typical

creosotebush plant community showing a predominance of creosotebush and bursage. The grass, schimus
(Schismus sp.) as seen in this photograph provide a dense cover in the spring of 1978 due to abundant

winter rains. Photograph No. SGA-EIS 006 (HG).
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" Table 13

Plant Species Occurring in Each'Community Type
With Absolute Cover of 0.1 Percent or Greater

Paloverde-Saguaro Mesquite Creosotebush Wash
Importance Importance Importance Importance
Cover Value Cover Value Cover Value Cover Value
(%) (%) (%) (%)

Creosotebush 11.1 110.1 4.9 53 10.2 211.0 5.3 111.9
Bursage 9.1 101.5 2.8 30.5 1.7 54.2
Brittlebush 1.2 11.6 Vi 35.8
Little-leaf paloverde 5.4 20,5 ' 2.2 18.0
Blue paloverde 6.7 29.8
Joinifir 0.5 2.1
Ironwood 1d 5.3
White ratany 1.3 20.3
Holfberry 143 15.8
Anderson wolfberry 1.1 13.1
Turpentinebush * 4.9 61.3
Mesquite 17.9 119.2
Desertbroom 1.9 13.8
Burrobrush 3.0 64.3
Catclaw acacia 4.3 29.2
Other 3.0 27.2 4 19.4 0.1 3.4 .8 13.8

TOTALS 33.3 299.2 32.2 299.2 153 299.7 22.1 298.6

Source: Schwartzmann et a].-]976.



Table 14

Estimated Acreage of Impacted Areas Within the Right-of-Way for Each Plant Community and Land Use 1/
Salt-Gila Aqueduct - Central Arizona Project

)4

Permanent Long-Term 2/ Short-Term 3/ No
__loss Disturbance Disturbance Disturbance 4/ _Total
Desert Range 197 1,852 3,233 133 6,015
Creosotebush (610) (1,226) (2,599) (113) (4,548)
Paloverde-Saguaro (167) (565) (657) (19) (1,308)
Mesquite - (5) (10) - (15)
Wash (20) (56) (67) (M) (144)
Urban 103 -- -- -- 103
Irrigated Farm Land __400 el _m= e 400
Total R-0-W 1,300 1,852 3,233 133 6,518 5/

1/ Vegetative comaunities as defined by Schwartzmann et al. 1976,
generally livestock grazing.

2/ Areas with long-term vegetative disturbance may require 30 years or more for recovery of near-natural conditions.

The land use in these plant communities is

3/ Aveas where dust and sound of construction activities may temporarily disturb vegetation and wildlife or areas
upstream of dikes which may be subject to infrequent inundation.

4/ Areas acquired as uneconomic remainders and not needed for project facilities.

5/ An additional area downstream from the aqueduct would be impacted by the severance of ephemeral drainages. The
actual number of acres affected would depend on the final design of cross drainage structures. An additional
acreage would be disturbed for aggregate source and haul roads, tentatively estimated at 200 acres. The decision
whether to develop new aggregate sources or to utilize existing commercial suppliers would be made by the contractor
after the award of construction contracts.



The low percentage of vegetative ground cover 1/

(15.3 percent), the overwhelming dominance of creosotebush and bursage,
and the relegation of tree species to ephemeral drainages are all char-
acteristic of creosotebush associations in the lower Colorado section.
Comparison of the importance values (Table 13) gives an indication of
the dominance of creosotebush in the community. Little-leaf paloverde
and Anderson wolfberry ( Lycium andersonii) were generally associated
with the ephemeral drainages within the community. Several other plant
species occurred in the creosotebush community but had extremely Tow
cover values with correspondingly low importance values.

(2) Paloverde-Saguaro Community (Figures 61 and 62)

The overstory of this community is composed of
paloverde, saguaro, and ironwood with an understory dominated by bur-
sage. This 1is a floristically rich community with several species
occurring on the transects (Table 13). The paloverde-saguaro community
is generally representative of the Arizona upland section with the
exception of the high occurrence of creosotebush. This high occurrence
is indicative of the transitional nature of the vegetation types in the
area.

Creosotebush and bursage dominate this community as
shown by their importance values of 110.1 and 101.5, respectively. The
saguaro is visually dominant in this community but its vertical physio-
gnomy resulted in low cover values and a correspondingly Tow importance
value as sampled by the Tine intercept technique.

The principal areas of occurrence of the paloverde-
saguaro vegetation type within the project area are between the Salt-
Gila Pumping Plant site and McDowell Road, between Arizona Farms Road
and U.S. Highway 80-89, and near the Gila River Siphon site (Figure 63).
The total acreage of this association to be disturbed within the project
right-of-way is about 1,289 acres (522 ha) (Table 14).

(3) Mesquite Community (Figure 64)

The mesquite community is more mesopyhtic than the
two communities described above. Total ground cover is approximately
equal to the paloverde-saguaro community, but the dominant species,
mesquite ( Prosopis velutina) and turpentinebush ( Haplopappus spp.)
nomally occur in areas with higher available soil moisture.

1/ A1l ground cover values for the community descriptions represent an
absolute percent of ground covered by the canopy of the vegetation on

the transects.
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The overstory in this community is composed of
mesquite and wolfberry (Lycium sp.) with importance values of 119.2 and
15.8, respectively. The importance value of the understory species are
turpentinebush, 61.3; creosotebush, 53; and bursage, 30.5.

This vegetation type occurs principally along the
east side of the Florence-Casa Grande Canal south of Florence (Figure
65). The aqueduct alinement lies adjacent to but not within this com-
munity and permanent disturbance of this community is not anticipated (a
discussion of this vegetation is presented later in this section).
However, about 5 acres (2 ha) of the mesquite community would suffer
Tong-term disturbance and 10 acres (4 ha) would be temporarily impacted
by increased dust or human activities (Table 14).

(4) Wash Community (Figure 66)

The analysis of this community was derived from
transects Tlocated in Durham Wash on the east side of the Picacho
Mountains and in Queen Creek. Durham Wash 1is no longer within the
aqueduct alinement since the original Reach 5 of the Salt-Gila Aqueduct
has been transferred to the Tucson Division. Queen Creek (Figure 66) is
of comparable size and vegetation composition to Durham Wash and would
be crossed by the aqueduct. The information included in Table 12 for
the wash community is presented as being representative of large ephem-
eral washes within the study area. The vegetation of the smaller desert
drainages which occur in the paloverde-saguaro and cresotebush com-
munities have been included in the vegetative analysis of those com-
munities. Approximately 20 acres (8 ha) of wash vegetation would be
permanently lost in the Queen Creek Siphon area. A total of 56 acres
(23 ha) of wash vegetation along the aqueduct would suffer long-temm

disturbance and 67 acres (27 ha) would suffer short-term disturbance
(Table 14).

The Gila River Siphon site and a portion of the Sonoqui
Dike site (Figures 63 and 66) are located in channels which contain
flowing water only in response to flooding or localized heavy rains.
Although historically the Gila River was a perennial stream, and Queen
Creek was an intermittent tributary of the Gila River, neither can be
properly described as wetlands under the 1977 FWS classification system
for wetlands and deep-water habitats of the United States (FWS 1977).
According to the FWS criteria, wetland is defined "as land where the
water table is at, near or above the land surface long enough to promote
the formation of hydric soils or to support the growth of hydrophytes";
or, lacking soils and vegetation, wetlands "can be recognized by the
presence of surface water or saturated substrate at some time during
each year and their location within, or adjacent to, vegetated wetlands
or deep water habitats" (FWS 1977). Neither hydric soils nor hydrophy-
tic vegetation are present at the siphon site. Although surface water
is occasionally present in both channels, its occurrence is not annual
or regular, and neither site is located adjacent to or within vegetated
wetlands or deep-water habitats. Hence, the siphon and dike sites
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Figure 61--Paloverde-Saguaro Plant Community--Reach 1--Salt-Gila Aqueduct--Central Arizona Project.
Aerial view north from Thomas Road showing an artist's concept of the aqueduct and Spook Hill
Floodway (SCS). The floodway is presently under construction. Photograph No. P344-300-02494 NA (0).




Figure 62--Paloverde-Saguaro Plant Community--Salt-Gila Aqueduct--Central Arizona Project. View of a

typical paloverde-saguaro plant community in the northern part of Reach 1. Photograph No.
SGA-EIS 005 (HG).
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Figure 64--Mesquite Plant Community--Salt-Gila Aqueduct--Central Arizona Project. Typical mesquite
plant community Tocated in Reach 4 near the proposed alinement. Note the overwhelming dominance of
mesquite. Photograph No. SGA-EIS 004 (HG).




GILA RIVER SIPHON

Figure 65--Vegetation Along the Florence-Casa Grande-Canal--Reach 4-Salt-Gila Aqueduct--Central

Arizona Project. Aerial view northeast between the Florence-Casa Grande Canal (San Carlos Project)
and Florence Floodwater Retarding Structure (SCS). Note the vegetation that has developed on the
upstream side of the canal which provides habitat for wildlife. The vegetation is predominately
mesquite. The vegetation on the dike and borrow areas has developed naturally subsequent to
construction of the retarding structure. Photograph No. SGA-EIS 002 (HG) (0).
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Figure 66--Wash Plant Community--Salt-Gila Aqueduct--Central Arizona Project. Typical view of Queen
Creek looking north along the alinement. Dominant vegetation is desert willow. Photograph
No. SGA-EIS 003 (HG).




cannot be classified as wetland, and no impacts to wetland vegetation or
wildlife would occur.

Two areas of special importance to wildlife are located
in close proximity to the project area. These are Picacho Reservoir and
the area along the east side of the Florence-Casa Grande Canal between
Picacho Reservoir and Cactus Forest Road. These areas would not be
disturbed by the project, although some change in the rate of inflow
into Picacho Reservoir may be expected due to the construction of flood-
water retarding structures.

Picacho Reservoir, (Figure 67) located approximately 2
miles (3.2 km) southwest of the agueduct terminus, is a marsh-1ike area
of approximately 2,100 acres (850 ha) used for storage of San Carlos
Project irrigation water. Dominant vegetation is composed of stands of
mesquite, saltbush (Atriplex sp.), and creosotebush on the outer edges
with saltcedar, ( Tamarix pentandra), bulrush (Scirpus sp.), Gooding
willow (Salix Goodingii), and cattails (Typha dom1ngens1sfi_?onn1ng the
marshy areas within the reservoir. The reservoir has not been studied
in relation to the aqueduct as it does not lie within the project impact
area.

A portion of the area along the east side of the unlined
Florence-Casa Grande Canal has been studied in conjunction with the ASU
study and is delineated on the vegetation map (Figure 59) as mesquite
thicket. This mesquite forest exists in a narrow dense stand on and
immediately adjacent to the canal berm. The composition of the meso-
phytic vegetation contrasts sharply with the xerophytic vegetation
immediately to the east. This contrast is probably the result of in-
creased available soil moisture due to canal seepage and periodic sheet
runoff from the adjacent desert area.

Disturbance of vegetation would occur throughout the
project area due to construction activities and would continue through-
out the life of the project. This disturbance would be in three prin-
cipal forms. Permanent removal of all vegetation would occur due to the
construction of the aqueduct and associated permanent structures.
Long-term modification of vegetation would occur in the Gila River
siphon area, borrow areas, spoil areas, upstream and downstream areas of
protective dikes, and the dike faces. Temporary disturbance of unquan-
tified duration would probably occur in fringe areas of all the con-
struction sites along the aqueduct route due to dust and human intru-
sion. The wildlife associated with the lost and disturbed vegetation
would also be Tlost or displaced as discussed in Chapter III. C. 2.
Domestic grazing animals would also be reduced by about 38 animal units
per year by the loss of grazing on about 6,015 acres (2434 ha) whicn
would come under Reclamation ownership.

In order to construct the aqueduct and associated per-
manent structures it would bhe necessary to permanently remove native
vegetation from approximately 797 acres (323 ha) within the agueduct
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right-of-way (Table 14). This estimate includes all permanent struc-
tures for the aqueduct, power substation, transmission lines, operation
and maintenance roads, and protective dikes. Approximately 76.5 percent
or 610 acres (247 ha) would be permanently removed from the creosotebush
community, 21 percent or 167 acres (68 ha) from the paloverde-saguaro
community, and 2.5 percent or 20 acres (8 ha) from the wash community.

The mesquite community as described by Schwartzmann et
al. (1976) would not be permanently lost by the construction of the
project. However, approximately 5 acres (2 ha) would suffer long-temm
disturbance and about 10 acres (4 ha) would be temporarily disturbed.

In addition, two dense pockets of vegetation which have a
dominant mesquite overstory would be permanently affected by the con-
struction. The first area consists of a stockpond and associated vege-
tation located in Reach 2. The second area is located in Reach 4 south
of the Florence cemetery and consists of mesquite and cresotebush sup-
ported by irrigation runoff. Within these two areas approximately
10 acres (4 ha) of vegetation, as well as the stockpond, would be re-
moved. Because of their vegetative composition and isolation, these
areas were not included 1in the mesquite community described by
Schwartzmann (1976) and are not listed as such on the various tables in
this chapter.

Long-term modification of the vegetative composition
and/or cover would result from the removal and subsequent revegetation
of areas not required for permanent structures or the operation and
maintenance of the project. Such areas would include borrow areas,
spoil areas, haul roads, siphon areas, dike faces, construction staging
areas, and other areas where the vegetation would be disturbed to the
point where unassisted recovery is unlikely.

A modification of vegetation would also occur in upstream
and downstream areas surrounding the retarding structures. These struc-
tures would be designed to release impounded water down the ephemeral
drainages. The structures would sever sheet flows, concentrating and
channeling them into the drainages on the upstream side. This would
cause a more xeric condition on the area between the washes on the
downstream side while creating a more mesic condition within the washes
themselves.

On the upstream side of the retarding structures the
temporary 1mpoundment of floodflows would increase water infiltration
into the soil causing a more mesic condition. In time the vegetation in
this area would be modified due to increased plant-available water.

Temporary disturbance would occur throughout the project
area due to increased dust and human activities. These temporarily
disturbed areas would probably recover from these impacts within a few
years,
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Figure 67--Picacho Reservoir--San Carlos Project. Aerial view west showing the vegetation within
the reservoir area. The reservoir surrounded by Sonoran Desert and farmland provides high quality
habitat for numerous wildlife species. Photograph No. SGA-EIS 001 (HG).




Picacho Reservoir and the mesquite thicket adjacent to
the Florence-Casa Grande Canal would not be permanently affected by the
construction of the aqueduct. The protective dikes in the southern
portion of Reach 4 would be designed to maintain the periodic floodflow
through the ephemeral drainages, precluding adverse impacts due to the
operation of the dikes. Surface flows to Picacho Reservoir would be
reduced in rate, but not significantly in volume, and the reservoir is
not expected to be affected by the dikes.

During construction all trees, native shrubbery, and
vegetation which are not specifically required to be removed for con-
struction purposes would be preserved and protected from any damage that
may be caused by the construction operations and equipment. Special
care would be exercised where trees or shrubs are exposed to injuries by
construction equipment, blasting, excavation, dumping, chemical damage,
or other operations; and the contractor would be required to adequately
protect such trees by use of protective barriers or other approved
methods. The removal of trees or shrubs would be permitted only after
prior approval by Reclamation in cooperation with the Arizona
Agriculture and Horticulture Commission (see Appendix C.2-2).

Investigations by Reclamation on Reach 11, Granite Reef
Aqueduct, have shown that revegetation of disturbed areas is possible
without supplemental water (Figure 68). The technique which has proven
most successful involves replacement of topsoil, scarifying the soil
surface, and broadcasting endemic and/or xeric adapted plant seed im-
mediately following completion of construction. Data collected to date
indicate that nonirrigated revegetation is superior to irrigation sup-
ported revegetation because the supplemental water produces dense stands
of water-dependent plants. When irrigation is discontinued, the avail-
able soil moisture is quickly depleted, resulting in severe water stress
and a large die-off. Data are still being collected on this testing
program and will be published. Other alternatives are being considered
which could aid in increasing vegetation establishment rates. Among
these are rock mulching, the introduction of ephemeral species for
temporary ground cover, and additions or deletions to the currently
recommended seed mix.

Revegetation recommendations for the Salt-Gila Aqueduct
would vary according to the type and extent of disturbance from con-
struction and the applicability of demonstrated seeding techniques.
Supplemental seeding would not take place in areas needed for operation
and maintenance of the aqueduct, nor in areas where the success of such
seeding is highly improbable. These areas would include 0&M spoil areas
where material removed from the aqueduct would be periodically dumped.
and floodwater detention basins where periodic inundation would alter
species composition and natural recovery of some plant cover is likely.

Revegetation efforts would prove valuable in other dis-
turbed areas such as dike faces, siphon areas, spoil areas, construction
haul roads, and staging areas. The recommended revegetation techniques
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for these areas includes replacement of topsoil, horizontal furrowing of
Reclamation dikes, scarification of disturbed areas (Figure 62), and
broadcast seeding of xeric adapted species. The currently recommended
seed mix includes, but is not limited to, desert saltbush (Atriplex

(‘Encelia

olycarpa), quail bush ( Atriplex lentiforis), brittlebush
farinosa), triangle-leaf bursage ({Ambrosia deltoidea), and creosotebush
(Carrea tridentata). Revegetation is expected to be accomplished on
approximately 1,852 acres (749 ha).

The establishment of oases along the aqueduct route as
outlined in the overall CAP FES 1is being studied jointly by FWS, BLM
AGFD, and Reclamation for the purpose of partially replacing destroyed
vegetation and as habitat for wildlife. Although a final design for
these oases has not been made, present proposals call for a small con-
crete slab with a shallow depression in the center. The slabs would be
placed within the aqueduct right-of-way near existing washes or mesquite
stands. A continuous flow (1 acre-foot or less per year) would maintain
the water level in the bowl and the overflow would induce vegetation
growth around the concrete slab. A heavy stand of woody plants may
become established around the concrete slab and provide water, 1imited
food and cover for wildlife. The placement of oases is dependent upon
results of proposed oases studies.

A11 Salt-Gila Aqueduct construction activities would be
excluded within a 2-mile (3.2 km) radius of Picacho Reservoir and from
the westerly right-of-way boundary of the aqueduct to the Florence-Casa
Grande Canal within Reach 4 (Figure 70). This buffer zone would preclude
even the incidental impacts of construction of the project in this area.

Revegetation would take place on about 1,852 acres
(749 ha) (long-term impact areas, Table 14) of the 2,649 acres (1072 ha)
of destroyed or severely disturbed vegetation within the right-of-way
resulting in a permanent loss of 610 acres (247 ha) of creosotebush
community, 167 acres (68 ha) of paloverde-saguaro community, and 20
acres (38 ha) of wash community. An additional acreage of vegetation
outside the right-of-way (about 200 acres (81 ha)) would be removed or
severely disturbed. These areas would include aggregate sources and
haul roads and would be selected following an environmental evaluation
coordinated with interested agencies.

c. Special Status Plants

There are no listed endangered or threatened plant spe-
cies known to exist on the aqueduct alinement.

In July 1975 and in June 1976 the FWS published review
notices which proposed the Tlisting of 170 plant species which are con-
sidered threatened or endangered in Arizona. With the aid of informa-
tion supplied by the BLM, a 1list of these proposed threatened or endan-
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Figure 68 .--Revegetation Paradise Valley Flood Detenti
Central Arizona Project. Aerial view east toward Scottsdale Road showing the horizontal
furrows and seeded saltbush that was established without supplemental water. The dike
was seeded in August 1975 after completion of construction and this photograph was
taken about 28 months later in December 1977. Photograph No. P344-300-02386.




Figure $9--Scarification of Construction Disturbed Areas--Granite Reef Aqueduct--Central Arizona
Project. Aerial view east of the eastern portion of Reach 5A showing that disturbed areas have been
scarified to stimulate natural revegetation. Seeds from the surrounding vegetation will be carried

into the area naturally resulting in a natural appearance after a number of years.
?hotqgraph No. 344-300-02368.
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gered plants which may occur along the aqueduct alinement has been
compiled. Biological field studies along the alinement have not re-
vealed the presence of any of the proposed species. The plants 1isted
in Appendix Table C-2.1 represent the species identified as occurring in
habitats similar to the habitats of the aqueduct alinement. A review of
the literature has revealed no information dealing specifically with the
proposed threatened or endangered plants for any locations along the
alinement.

If any of the proposed plant species are listed as threat-
ened or endangered prior to or during construction, a field inspection
would be made to determine if any of the listed threatened or endangered
plants occur within the aqueduct right-of-way. If a Tisted species 1is
identified, Reclamation would take the appropriate action as required by
the Endangered Species Act. Likewise, should any listed threatened or
endangered plant species be discovered in the Queen Creek or Gila River
crossing areas, the appropriate action would be taken as required by the
Act.

The State of Arizona has enacted legislation (Arizona
Native Plant Law, Chapter 7, Arizona Revised Statutes) for the pro-
tection of native flora. Reclamation would require all project con-
tractors to notify the Arizona Commission of Agriculture and
Horticulture at least 60 days prior to construction requiring removal of
any plants listed as protected (Appendix Table C-2.2). The Commission
would then notify the contractor of the options for the disposition of
the plants.

2. Wildlife
a. Mammals

The AGFD studied the large and small game mammal and
predator populations of the Salt-Gila Aqueduct alinement (Horejsi 1976).
The study area consisted of a 2-mile (3.2 km) wide strip from the
Granite Reef Diversion Dam to the vicinity of Marana. Mule deer
(0docoileus hemionus) and javelina (Dicotyles tajacu) were counted from
two aerial surveys, one in March and the second in September. Each |
survey consisted of aerial observation by two observers for 4 hours per
day for 3 days from a slow moving helicopter at an approximate altitude
of 100 feet (30.5 m).

During the March survey four mule deer were located; a
buck, doe, and two fawns. These four deer were observed at the north
end of the Picacho Mountains, 5 to 7 miles (8 to 11.2 km) east of the
present aqueduct terminus. Seven mule deer were located during the
September survey. Two does and a fawn were observed near the site of
the proposed Gila River Siphon and one fawn, one doe, and two bucks were
seen in the vicinity of the March sitings and along the east side of the
Picacho Mountains. Deer tracks were observed in the mesquite thicket
south of Coolidge-Florence airport but no sitings were recorded for the
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vicinity. No deer were observed north of the Gila River. Although
white-tailed deer ( Odocoileus virginanus) were potentially expected,
none were observed in the study area.

Nineteen herds of Jjavelina were observed in the study
area. Two of these herds were observed along the aqueduct alinement in
the vicinity of the Gila River Siphon and near the Florence Military
Reservation. The other 17 herds were observed in the same area as the
deer sitings in the northeast corner of the Picacho Mountains (5 to 7
miles (8 to 11.2 km) from the terminus) and southward along the east
side of the mountain range to the vicinity of Red Rock (23 miles (37 km)
south of the terminus). A total of 53 javelina were observed during the
March survey and 49 during the September survey. These numbers included
9 and 13 juveniles 1in March and September, respectively. The average
herd size in March was 5.3 individuals for 10 herds and 5.4 individuals
for 9 herds in September.

In a separate study by ASU, observers reported mule deer
and javelina in all community types within the study area (Schwartzmann
et al. 1976). This study was primarily designed to survey the vegeta-
tion and nongame wildlife of the aqueduct area. This report was not
designed to collect frequency data on large game mammals, but does
report that mule deer and javelina were commonly observed.

Observations by ASU researchers add to those made by the
AGFD survey in that javelina were sited on the east side of the aqueduct
alinement near Granite Reef Dam 1/ , west of Florence Gardens Subdi-
vision, and southeast of Coolidge-Florence airport. The Tatter two
sitings are in the vicinity of the AGFD observations and may be the same
herds. A1l other reported sitings of mule deer and javelina appear to
correspond closely with the AGFD survey.

The AGFD report concluded that the Salt-Gila Aqueduct
study area supported a low population of mule deer and that the habitat
was marginal for deer and "...probably no better for javelina...."
(Horejsi 1976).

Several methods were used by the AGFD and ASU to deter-
mine the presence and relative abundance of predatory mammals. ASU used
direct observation and the AGFD used direct observation plus a scent
station survey and dusted plots along the secondary roads of the study
area. The coyote was the most abundant of the predators found, followed
by the kit fox, bobcat, badger, and an unidentified species of skunk.

Small nongame mammals were inventoried by ASU using
trapping grids on each of the 16 transects at least once every 6 weeks

1/ J. L. Schwartzmann 1977: personal communication, biological re-
searcher, A.S.U.



for 10 months. Each grid consisted of 90 snap traps set for 3 consecu-
tive nights. The mammal densities were obtained on the basis of 270
trap nights (90 traps x 3 nights). A total of 47 grids were run in the
paloverde-saguaro community, 27 in the creosotebush community, 20 in the
mesquite community, and 12 in the wash community. The 106 trapping
grids, representing 28,620 trapping nights, captured 2,419 animals
representing 12 species.

Table 15 details the total number of captures for each
species in the four plant communities and their relative abundance per
270 trap nights per month for the 10-month study period. These figures
give an estimate of the relative abundance and type of small mammals
occurring in each community. However, data obtained from the census
method used are highly dependent on animal activity and capture suscep-
tibility. Therefore, they represent only estimates and are not absolute

densities.

Several mammals were observed along the aqueduct aline-
ment but were not trapped (Table 16). The striped skunk and hispid
cotton rat were seen only in the irrigated areas. Porcupines were
observed three times. Two of these observations were in the palo-
verde-saguaro community and one in a wash in the creosotebush community.
Raccoon and valley pocket gopher were observed along the Florence-Casa
Grande Canal. Badgers were seen in all habitats of the study area.

The principal impact of the Salt-Gila Aqueduct would be a
loss of habitat due to construction activities. This loss would have
the greatest effect on small mammals, which have relatively small home
ranges as compared to free roaming mammals such as mule deer and jave-
lina. In accordance with the density data for small mammal use of the
797 acres (323 ha) of vegetation that would be permanently lost, there
would be corresponding loss of small animal species as indexed in Table
15. An unquantified portion of the populations displaced from the 1,852
acres (749 ha) of long-term disturbed vegetation would be permanently
lost due to intraspecific and interspecific competition for habitat.
Although the area is considered marginal habitat for deer and javelina,
the existing populations of large mammals may find the canal a barrier
to movement and would lose approximately 20 acres (8 ha) of desert wash
habitat, an important source of food and cover, as well as 777 acres
(314 ha) of other desert habitat. The actual loss of large animals as a
result of construction of the physical facility would probably not be
measurable. Predators would be affected to the extent that some portion
of their food base would be lost.

The Gila River crossing site has been included in th
wash and paloverde-saguaro vegetation community types (Schwartzmann et
al. 1976) (Chapter III.C.1.b.). There is no wetland or wetland asso-
ciated wildlife which would be adversely affected by construction of the
aqueduct and siphon.
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Table 13

Page 1 of 2

Small Mammal Captures and Relative Abundance for Plant Communities
Salt-Gila Aqueduct - Central Arizona Project

Paloverde-

Saguaro Creosotebush Mesquite Wash
Abun- Abun- Abun- Abun-
dance dance dance dance

Captures Index Captures Index Captures Index Captures Index

Cactus mouse
Peromyscus eremicus 27

Bailey's pocket mouse
Perognathus baileyi 144

Merriam's kangaroo rat
Dipodomys merriami 444

White-throated woodrat
Neotoma albigula 54

Harris' antelope ground squirrel
Ammospermophilus harrisi 33

Round-tailed ground squirrel
Spermophilus tereticaudus 3

Southern grasshopper mouse
Onychomys torridus 14

Source: Schwartzmann et al. 1976.

0.5 2 0.1 /0

3.6 4 0.2 76

8.5 315 10.3 199

0.8 18 0.6 10
0.7 0 - 0
0.1 26 0.9 1
0.3 8 0.3 /

Note: Data based on 270 trap nights for a 10 month study period.

3.5

2.9

7:8

0.4

0.1

0.3

19

168

0.7

1.6

10.7

0.1

0.1
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Deer Mouse
Peromyscus maniculatus

Desert pocket mouse
Perognathus Penicillatus

Arizona pocket mouse
Perognathus amplus

Rock pocket mouse
Perognathus intermedius

Relative Trapping Success
(% of Total)

Number of Species
Total Number of Trap Grids
Total Number of Trap Nights

Table 15 (Continued) Page 2 of 2
Paloverde-

Sagquaro Creosotebush Mesquite Wash
Abun- Abun- Abun- Abun-
dance dance dance dance

Captures Index Captures Index Captures Index Captures Index

5 0.1 2 0.1 28 1.0 4 0.2
82 2.0 17 0.6 48 2:3 65 4.1

382 8.3 54 1.7 4 0.1 0 -
58 1.4 0 0 - 0 -
30.2% 18.8% 25.1% 25.8%

12 10 9 8

47 27 20 12

12690 7290 5400 3240



Table 16

Relative Abundance of Mammals Observed

Salt-Gila Aqueduct-Central Arizona Project

Common Name

Antelope jackrabbit
Black-tailed jackrabbit
Rock squirrel

Valley pocket gopher
Desert kangaroo rat
Hispid cotton rat
Porcupine

Coyote

Kit fox

Gray fox

Raccoon

Badger

Striped skunk
Mountain Tion

Bobcat

Javelina

Mule deer

Source:

Scientific Name

Lepus alleni

Lepus californicus
Spermophylus variegatus
Thomomys bottae
Dipodomys deserti
Sigmodon hispidus
Erethizon dorsatum

Canis latrans

Vulpes macrotis

Urocyon cinereoargenteus

Procyon lotor
Taxidea taxus
Mephitis mephitis
Felis concolor

Lynx rufus
Dicotyles tajacu
Odocoileus hemionus

Schwartzmann et al. 1976.

Relative

Abundance

Very common Tlocally
Very common
Uncommon
Common locally
Common locally
Common locally
Uncommon
Common
Uncommon
Uncommon
Common locally
Common

Common Tlocally
Rare

Uncommon
Common

Common



The aqueduct and flooded detention basins would present a
drowning hazard to the animal populations of the area. This impact
would be offset partially by a non-skid, longitudinal brush finish on
the top portion of the aqueduct lining extending 5 feet (1.5m) verti-
cally below the top, which may facilitate small animal escapes.

The Bureau, in cooperation with FWS, AGFD, and Wellton-
Mohawk Irrigation and Drainage District is investigating the efficiency
of large mammal escape devices for canals. The scope of this investi-
gation is solely to evaluate the effectiveness of different designs of
escape devices. Reclamation anticipates that preliminary results of
this investigation will be available by late 1979. The more acceptable
of these devices will be employed on the Salt-Gila Aqueduct and other
aqueducts of the Central Arizona Project where it is jointly determined
that they would be beneficial. Where significant densities of large
game mammals are identified, portions of the aqueduct would be fenced
with deer proof fencing to prevent deer and javelina loss and to guide
the animals to suitable crossings.

Loss of habitat would be partially offset by the estab-
lishment of dependable wildlife oases and water catchments which would
provide water, limited food, and cover. Reclamation is presently work-
ing with the FWS and other concerned agencies in the development and
implementation of these structures.

b. Birds

The avifauna of the Salt-Gila Aqueduct area were studied
by the AGFD (Horejsi 1976) and by researchers from ASU (Schwartzmann et
al. 1976). The AGFD study concerns only the game birds in the area -
mourning dove, white-winged dove, and Gambel's quail. The ASU report
includes these three species as well as non-game species observed in the
2-mile (3.2 km) wide study area.

ASU researchers identified 126 bird species within the
2-mile (3.2 km) wide, 70-mile (112 km) long study area along the aque-
duct area during the 11-month study. Forty-four of these species were
seen in the study area but not recorded on the community transects
(Appendix Table C-2.3). The aquatic birds listed on this table were
observed primarily along the Florence-Casa Grande Canal or near the
stockponds in the study area.

Eighty-two .bird species were recorded on the community
transects and the density of each species calculated on the basis of
individuals per 100 acres (40 ha) (Appendix Table C-2.4). The ASU
researchers used the "Emlen Technique" and others, when appropriate, tc
calculate the bird densities. Table 17 summarizes the data collected by
the ASU study for each community.

The highest average density and greatest average number
of species for the four community types was recorded for the wash com-
munity. The lowest average density of birds was recorded in the creo-




Table )7

Comparative Data for Avifauna Populations by Plant Community
salt-Gila Aqueduct - Central Arizona Project

¥8

Average No. Total No. of
of Birds Highest No. Total No. Highest No. Breeding Pair Breeding
/100 Acres of Birds of Species Average No. of  of Species Density Species
__/bonth /100 Acres  (Ohserved Species/Month Recorded /100 Acres Recorded Species Specific to Community
{month) (month) (months)
Wash Community
181.3 239 (Dec.) 65 24.5 32 (April) 147  (March, 16 Red-tailed Hawk (March, April)
April) Inca Dove (October
9.5 (April, Great Horned Owl (June thru Sept., Dec.)
May) Rough-winged Swallow (October)
Yellow-headed Blackbird (September)
Red-winged Black Bird (October)
Black-headed Grosbeak (April, July)
Mesquite Community
121.3 212 (April) 53 21.1 26 (April, 112  (March, 15 Ground Dove (March thru June, Aug. Sept.)
July) April Robin (February)
12 (April
May)
Paloverde-Saguaro Community
73.5 95 (July) 47 18.1 27 (April) 74.5 (March, 14 Harris Hawk . (July, October)
April) Costa's Hummingbird (February, April)
4.5 (April, Screech Owl (August)
May)
Creosotebush Community
63.1 102 (April) 63 19.6 31 (April 27 (March, 13 Rough-1egged Hawk (May}
April) Killdeer (November, December)
3 (April, Burrowing Owl (April, November)
May) Cassin's Kingbird (July)

Source: Schwartzmann et al. 1976.

Note: Data based on 11-month study period.

Cliff Swallow (July)

Gray Viero (February)
Warbling Viero (May)

Lark Bunting (May)



‘ sotebush community while the paloverde-saguaro community had the Towest
average number of species observed on the transects. Breeding pair
densities were obtained during March, April, and May. A total of 19
species (Table 18) were considered to be breeding in the area. The wash
community had the greatest density and number of species of breeding
birds followed by the mesquite community, paloverde-saguaro community,
and the creosotebush community.

The monthly fluctuations in number of species and density
are shown on Figures 71 and 72. As can be seen from these graphs, both
density and the number of species occurring on the transects were high-
est during March and April. This is probably due to spring migration
and breeding. Two species, the cactus wren and the curve-billed thrasher,
occurred in all four communities in every month during the study. Thirty-
four species occurred in all four communities while 21 species occurred
in only one community. Appendix Table C-2.5 1ists the bird species
observed by month (February through September).

The most common species encountered during the study were
Gambel's quail, mourning dove, cactus wren, curve-billed thrasher,
black-tailed gnatcatcher, house finch, Verdin, common flicker, and Gila
woodpecker. The Gambel's quail, mourning dove, and phainopepla occurred
in the greatest density in the wash community. In the creosotebush
community Gambel's quail and cactus wren occurred most often. In the
. mesquite and paloverde-saguaro communities Gambel's quail, mourning
' dove, cactus wren, and Verdin were the most common.
|
|

Two additional bird species have been observed in the
Queen Creek area of the alinement by subsequent investigators (Cross
1978a). These are Le Contes thrasher and Cassin's sparrow. To date
there is no density information available for these species in the
aqueduct area.

The ASU researchers compared the results of their study
to the results of several other studies of bird densities in desert |
biome and concluded that the Salt-Gila study area is basically com- |
parable to similar areas in the arid Southwest. Differences are to be
expected, however, when comparisons are made as climatic and topographic
features differ with different geographical locations. Often interpreta-
tion of plant community structure is not consistent, resulting in vary-
ing interpretations of the data.

The surveys completed by the AGFD on game birds in the
study area are not directly comparable to the ASU report. This is
probably reflective of a different interpretation of plant communit:
structure and methodology. The AGFD study used spring call counts and
nest surveys for estimating dove populations and spring call counts and
fall flush census for quail estimates. The estimated population for the
entire study area of approximately 77,650 acres (31,437 ha) was computed

‘ by the AGFD to be 3,350 Gambel's quail, 17,950 mourning dove, and 2,880
white-winged dove.
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Table 18

Average Breeding Bird Pairs per 100 Acres for March and April
Salt-Gila Aqueduct - Central Arizona Project

Paloverde-
Species Wash Mesquite Saguaro Cresotebush

Red-tailed Hawk 1

Gambel's Quail 20

Mourning Dove 14.5 4
Ground Dove -
Black-chinned Hummingbird
Common F1icker

Gila Woodpecker
Ladder-backed Woodpecker
Ash-throated Flycatcher Y
Verdin

Cactus Wren

Curve-billed Thrasher
Black-tailed Gnatcatcher
Phainopepla

Loggerhead Shrike

Lucy's Warbler

House Finch

Brown Towhee
Black-throated Sparrow
TOTAL

1
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Source: Schwartzmann et al. 1976.
1/ Average computed from April and May
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‘ Based on the estimates of breeding bird densities from
the study conducted by ASU in 1975, (Table 18) a projection of breeding
birds lost as a result of the project can be made. Table 19 is an
example of the Gambel's quail and mourning dove Tlosses due to con-
struction.

Table 19
Example of Projected Construction Losses of
Gambel's Quail and Mourning Dove

Acres of Total Number of Total

Habitat Number of Number  Mourning Number

Lost Quail/100 Ac. Lost Dove/100 Ac. Lost
Creosotebush 1836 2.5 45.9 8.5 156.1
Paloverde-saguaro 732 18.0 13152 549 40.3
Mesquite 5 555 0.3 48.5 2.4
Wash 76 20.0 15,2 14.5 11.0

The figures in Table 19 represent the maximum number Tlost during con-

struction. The maximum projected permanent loss as a result of the

project is estimated in Table 20. The indicated construction losses
. would be reduced as a result of a revegetation program discussed in
- Chapter III.C.1.

Table 20 3

Example of Projected Permanent Losses of
Gambel's Quail and Mourning Dove

Acres Quail Total Mourning Dove Total
Habitat per 100 Quail per 100 Mourning
acres acres Dove
Creosotebush 610 AN 15.3 8.5 51.9
Paloverde-saguaro 167 18.0 30.1 6.5 952
Mesquite -—- _—— -———— -—-- ————
Wash 20 20.9 4.0 14.5 2.9

Without knowing the specific environmental factors that 1imit dove and
quail populations in the area an exact determination cannot be made as
to what proportion of these breeding birds would be lost. For example

if the limiting factor is the lack of nesting sites, then it can be as-
sumed that all of these birds and their production would be Tost.
However, if the limiting factor is the lack of water then it could be
assumed the aqueduct and associated mitigation measures would benefit

. the dove and quail populations in the aqueduct area.
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The primary impact on the avifauna of the Salt-Gila
Aqueduct area would be from the removal of vegetation (Table 14). Due to
the loss of habitat, an unquantified portion of the avifauna inhabiting
the construction zone would be lost due to their inability to compete
successfully for replacement habitat.

Following construction, selected disturbed areas not
required for operation and maintenance of the aqueduct would be reseeded
(Chapter III.C.1.b.). The reseeding would partially offset the impacts
of construction by providing an energy source for primary consumers
which would in turn provide a food source for predators. Once the
vegetation becomes established it would provide partial restoration for
the lost habitat. The establishment of the proposed wildlife catchments
would provide a source of dependable water away from the aqueduct while
the oases would provide water and a 1imited amount of food and cover
along the aqueduct alinement.

The overall, long-term affect on the avifauna of the area
due to the permanent loss of 1,300 acres (526 ha) of habitat (which
includes approximately 500 acres (202 ha) of urban and agricultural
habitat) would be a reduction in the total population. This reduction
may be offset by the oases, catchments, and green-up areas behind the
dikes. However, quantification of this would have to await the findings
of the monitoring program (Chapter III.C.).

(o0 Fish and Amphibians

There is no fishery resource on the proposed aqueduct
alinement. However, according to the Fish and Wildlife Service, there
is a possibility that fish from Lake Havasu would become established in
the Salt-Gila Aqueduct and provide an opportunity for fishing along the
aqueduct (FWS 1978). The establishment of this fishery cannot be deter-
mined until after water deliveries begin in 1985. After the initiation
of water deliveries, Reclamation would undertake a cooperative effort
with interested agencies and the general public to ascertain the exist-
ence of a fishery, public requirements for access, and types of facili-
ties required. These facilities may be partially funded by Reclamation
with the balance coming from a sponsoring agency under P.L. 89-72.
These facilities would need to be constructed and operated within the
scope of Reclamation's legal requirement for aqueduct operations, main-
tenance, public health, and safety. Should a fishery be established, a
fish salvage plan would be developed to prevent fish losses during
periods of aqueduct dryup for maintenance. This cooperative effort
would include a study of the potential for 10-acre (4 ha) fishing Takes
proposed by the FWS along the CAP aqueduct system (FWS 1976).

Because the Queen Creek and Gila River crossing sites are
located in normally dry streambeds, there is no benthic community or
fishery which would be disturbed by the siphon and dike construction or
operation. :
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Amphibians in the area are primarily found in the unlined
stocktanks which contain water throughout the major part of the year and
temporary rainwater pools. A study of amphibians occurring along the
alinement was undertaken in conjunction with other field studies. It is
believed that only eight species representing three families are Tikely
to inhabit the stocktanks of this area (Stebbins 1966 and Schwartzmann
et al. 1976). These species are:

Jdccurrence
Family Pelobatidae
Couch's spadefoot, Scaphiopus couchi Confirmed
Western spadefoot, Scaphiopus hammondi Confirmed
Family Bufonidae

Colorado River toad, Pufo alvarius Confirmed

Woodhouse's toad, Bufo woodhousei Probable

Red-spotted toad, Bufo punctatus Probable

Great Plains toad, Bufo cognatus Confirmed
Family Ranadae

Leopard frog, Rana pipiens Probable

Bullfrog, Rana catesbeiana Confirmed

The tiger salamander ( Ambystoma tigrinum) has been re-
ported as possibly occurring along the aqueduct alinement (Schwartzmann
et al. 1976). This species is used as fish bait and has been widely
introduced into the warm-water fisheries in the state (Lowe, 1964). The
tiger salamander occurs in Lake Havasu and there is a high probability
that the species will be introduced into the CAP aqueduct system.

Adverse impacts on amphibians would be localized, occur-
ring only where stocktanks are removed because of construction or in
dewatered areas downstream of protective dikes. As presently proposed,
the alinement would pass through only one stocktank located downstream
of the SCS Vineyard Road Floodwater Retarding Structure in Reach 2.

Habitat replacement and possible enhancement for amphi-
bians could be achieved by implementation of the wildlife oases and
catchments. This, however, would depend on the final design of these
watering devices. Ponding of water behind floodwater retarding struc-
tures and dikes could also enhance amphibian populations. The addition
of the oases, catchments, and green-up areas behind the dikes would
cause a net increase in habitat for amphibians in the area.

d. Reptiles

The herpetofauna of the aqueduct alinement were surveycc
by ASU researchers (Schwartzmann et al. 1976) using can traps in each
vegetative community checked at least once a week from March to
November. This trapping method was supplemented by hand collection on
the established transects.
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A total of 12 species of snakes and 11 species of 1iz-
ards, including the Gila monster ( Heloderma suspectum), were observed
within the study area. The total number of captures and the diversity
of species varied within the four communities. The greatest number of
captures occurred in the paloverde-saguaro community while the greatest
number of species occurred in the wash and creosotebush communities
(Tables 21 and 22). The desert tortoise (Gopherus agassizi) was ob-
served in the paloverde-saguaro plant community in the Granite Reef Dam
area near the pumping plant site.

Three reptile species occurred only in the creosotebush
community--the banded sand snake (Chilomeniscus cinctus), leopard Tizard
(Crotaphytus wislizenii), and the regal horned 1izard (Phrynosoma solare).
Two species occurred only in the wash community: the night snake
(Hypsiglena torquata) and the longtailed brush lizard (Urosarus graciosa).
Only one species was found to be specific to the paloverde-saguaro
community, the Western ground snake ( Sonora semiannulata). The most
common snakes of the study area were the Western diamondback (Crotalus
atrox) and the coachwhip ( Masticophis flagellum), which were found in
all four communities. The most common 1izards were the Western whiptail
(Cnemidophorus tigris) and the desert spiny lizard (Sceloporus magister).

Several species of reptiles were expected to occur in the
study area but were not seen, probably because of limited spring and
summer rainfall and the lack of preferred habitat type. Table 23 1ists
these species. Subsequent investigations have collected a Western
shovel-nosed snake ( Chionactis occipitalis) and desert horned lizard
(Phrynosoma platyrhinos) (Cross 1978a).

The herpetofauna within the aqueduct alinement would be
eliminated by the destruction of the habitat due to construction of
permanent structures. Some loss of individuals would also occur through
drowning in the aqueduct. The aqueduct would have a non-skid, longi-
tudinal brush finish on the upper 5 vertical feet (1.5 m) of the canal
1ining which may decrease loss of lizards and snakes in the aqueduct.
Indirect impacts would include habitat modification resulting from the
bisection of ephemeral drainages, which will limit unrestricted access
to these drainages. Crossings to be provided would minimize the res-
triction and maintain movement across the canal.

e. Invertebrates

The invertebrate fauna of the Arizona deserts includes
many orders of animals. A list of invertebrates at the confluence of
the Salt and Verde Rivers and along the Gila River east of Florence
compiled for Reclamation indicates that more than 30 orders representing
more than 177 families occur in these areas. This report goes on to
state the invertebrates have expanded into every possible niche. "These
are aquatic and terrestrial groups; subterranean and aboreal spe-

cies...." "Nor do the invertebrates find an equal when it becomes
necessary to adapt and survive under changing conditions." (Cazier
1972.)

90



Table 21
.‘ Snakes Collected Within Each Plant Community
February through October 1975
Salt-Gila Aqueduct - Central Arizona Project

Plant Community

PVS C M W Total
Common kingsnake
Lampropeltis getulus - - 5 1 6
Gopher snake
Pituophis melanoleucus 5 1 7 3 16
Mojave rattlesnake
Crotalus scutulatus 4 2 4 5 15
Banded sand snake
Chilomeniscus cinctus - 2 - - 2
Long-nosed snake
Rhinochelius lecontei 4 3 3 2 12
Glossy snake
‘ Arizona elegans - 2 2 4 8
Coachwhip
Masticophis flagellum 12 4 1 5 22
Western diamondback rattlesnake
Crotalus atrox 12 3 3 7 25
Western patchnosed snake ,
Salvadora hexalepis 3 1 - 1 5
Sidewinder
"Crotalus cerastes 4 2 - - 6
Night snake
Hypsiglena torquata - - - 1 ]
Western ground snake
Sonora semiannulata = - - - 1
Total 45 20 25 29 119
% of Total 38 17 21 24 100
Number of Species 8 9 7 9 12

Source: Schwartzmann et al. 1976.

. Note: PVS

M

Creosotebush Community
Wash Community

Paloverde-Saguaro Community G
Mesquite Community
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Table 22
Lizards Collected Within Each Plant Community
March through October 1975
Salt-Gila Aqueduct - Central Arizona Project

Plant Community

PVS C M W Total

Side-bTotched lizard

Uta stansburiana 8 18 1 6 33
Western whiptail

Cnemidophorus tigris 29 15 11 5 60
Leopard Tizard

Crotaphytus wislizenii - 2 - - 2
Banded gecko

Coleonyx variegatus 2 3 - - 6
GiTa monster

Heloderma suspectum - 1 2 2 2)
Desert spiny lizard

Sceloporus magister 8 8 12 12 40
Long-tailed brush lizard

Urosaurus graciosus - - - 5 5
Zebra-tailed lizard

Callisaurus draconoides 8 - - 4 12
Desert iguana

Dipsosaurus dorsalis - 1 - 1 2
Tree lizard

Urosaurus ornatus 1 - 7 2 10
Regal horned lizard

Phrynosoma solare - 1 - - ]
Total Y 49 33 37 176
% of Total 32.4 27.8 18.7 21.0 99.9
Number of Species 6 8 5 8 11

Saurce: Schwartzmann et al. 1976.

Note: PVS
M

Creosotebush Community
Wash Community

Paloverde-Saguaro Community
Mesquite Community

=0
inon
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Table 23

Snake and Lizard Species Expected to Occur

Along the Alinement

Salt-Gila Aqueduct - Central Arizona Project

Common Name

Western blind snake
Spotted leaf-nose snake
Saddled leaf-nose snake
Sonora whipsnake
Black-necked garter snake
Mexican garter snake
Checkered garter snake
Western shovel-nosed snake
Western black-headed snake
Sonoran lyre snake

Arizona coral snake
Black-tailed rattlesnake
Tiger rattlesnake

Arizona black rattlesnake
Chuckwalla

Greater earless lizard
Chihuahua whiptail

Source: Schwartzmann et al. 1976.

Scientific Name

Leptotyphylops humilis

Phyllorhynchus decurtatus

Phyllorhynchus browni

Masticophis bilineatus
Thamnophis cyrtopsis

Thamnophis eques

Thamnophis marcianus

Chionactis occiptalis

Tantilla phaniceps

Trimorphodon Tambda

Micruroides euryxanthus

Crotalus molossus

Crotalus tigris

Crotalus viridis

Sauromalus obesus

Holbrookia texana

Cnemidophorus sonore




There are no shellfish populations in the Queen Creek and
Gila River crossing sites which would be disturbed by construction or
0&M activities.

The invertebrates inhabiting the 1,300 acres (526 ha) to
be occupied by permanent aqueduct structures would be lost. The flow of
water through the aqueduct may cause long-term ecological changes by
creating a more humid microclimate within the immediate aqueduct area.
These changes would include niche diversification caused by the water
and an introduction of species from the Mohave Desert region and Lake
Havasu. Any impacts to invertebrates whether beneficial or adverse are
unquantifiable due to lack of data.

fs Special Status Wildlife

No animal species presently 1listed in the Federal
Register as threatened or endangered are known to inhabit the Salt-Gila
Aqueduct impact area (42 F.R. 36420). However, the U.S. Fish and
Wildlife Service is currently reviewing the status of the desert tor-
toise (Gopherus agassizi) (43 F.R. 37662). No threatened or endangered
species are known to inhabit the Queen Creek or Gila River crossing
sites. The trenching and backfilling operations during construction of
the Gila River siphon and the construction of the Sonoqui Nike would not
jeopardize the existence of, or destroy or modify critical habitat of
such species.

Two Arizona special status animals occur along the Salt-
Gila Aqueduct alinement: the Gila monster (Heloderma suspectum) and the
desert tortoise. These species are listed in "Threatened and Unique
Wildlife of Arizona" (AGFC 1978) as Group III animals. The Group III
designation indicates that these species may be in Jjeopardy in the
foreseeable future.

The Gila monster was observed in two areas immediately
adjacent to the aqueduct alinement. Two sightings were made in the
Queen Creek area and six sightings in an area surrounding the Coolidge-
Florence airport (Schwartzmann et al. 1976). Subsequent investigators
have identified 13 Gila monsters in these two areas (Cross 1978a). The
population density for the Queen Creek area is estimated at six indivi-
duals per square mile (259 ha) 1/.

Within the area of the present alinement two tortoises
were sighted in the paloverde-saguaro community near Granite Reef Dam.
The desert tortoise is not present in a high density along the SGA
alinement. However, it was found in "...very high concentrations...."
in the Pjcacho Mountains about 3.5 miles (5.6 km) south of the proposed
terminus of the aqueduct (Schwartzmann et al. 1975). The ASU study
~reports that 17 tortoises were found in a 0.5 sauare mile area
(129.5 ha) and that 10 of these individuals were located within a 0.25
square mile area (64.8 ha). This area in the Picacho Mountains may
reoresent the highest known density of desert tortoises in Arizona. The

1 s ;
Y Robert D. Ohmart 1978: nersonal communication
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significance of this concentration would be included in the Tucson
Aqueduct Environmental Impact Statement.

The results of a general survey investigation
(Schwartzmann et al. 1976) prompted supplemental investigations of the
effects of the aqueduct on Gila monster and desert tortoise populations
in portions of the Salt-Gila Aqueduct.

A draft report of the Gila monster investigations, which
will be completed in 1979, suggests that a l-year study is insufficient
to determine impacts and mitigation for this long lived animal. How-
ever, the investigation has determined that the Gila monster does have
the ability to swim and remain submerged for long periods of time and is
also able to climb (Cross 1978b). These abilities may allow the Gila
monster to enter and leave the aqueduct with little danger of drowning.

The Bureau of Land Management and Bureau of Reclamation
cosponsered a project to determine desert tortoise distribution in parts
of Arizona. These lands included only a small portion of Reach 4 of the
proposed Salt-Gila Agqueduct and no tortoise population was identified.
The study did not identify specific mitigation for the desert tortoise.
Reclamation biologists will monitor the area of the aqueduct prior and
after construction to determine if further studies are needed for desert
tortoise populations.

Preliminary findings of these studies confirm that the
detrimental effects on these species would include the death or injury
of individuals during construction, loss of habitat, and disruption of
movement patterns which could potentially disrupt gene flow between the
separated populations. The loss of desert tortoises due to drowning is
probable because of their poor swimming abilities (Schwartzmann 1976).
The Gila monster does have the ability to swim and remain submerged for
long periods of time and is also able to climb (Cross 1978b). These
abilities may allow the Gila monster to enter and leave the aqueduct
with 1ittle danger of drowning.

In an effort to lessen the dangers of the construction
and operation on the desert tortoise and Gila monster, contractor crews
and Reclamation personnel would be discouraged from collecting or dis-
turbing these species. These personnel would be advised of AGFD regula-
tions pertaining to the protection of these two species. Exclusionary
devices such as curbing or small mesh fencing could be erected in se-
lected areas to prevent tortoises from entering the aqueduct.

The studies 1indicate that monitoring will be needec
during construction to assess long-term effects and mitigation. The
aqueduct may adversely affect individuals or populations of these spe-
cies within the immediate area of the alinement. However, these impacts
would be localized and would not endanger or threaten the species as a
whole. The tortoise and Gila monster may be benefited by the green-up
areas around the oases and behind the detention dikes.




D. Land Use

Lands crossed by the Salt-Gila Aqueduct fall into a variety of
land-use categories including agricultural, urban, and undeveloped
desertland. Beginning at the Salt-Gila Pumping Plant, the aqueduct
would pass through the Tonto National Forest for about 0.6 miles (ap-
proximately 20 acres) which has been withdrawn for Reclamation purposes.
An area of urban development exists from the national forest boundary to
the Maricopa-Pinal County line. The development of the area includes
isolated single-family dwellings on small-acreage tracts, small sub-
divisions with improvements, commercial property along Apache Boulevard,
and undeveloped land being held for development. The undeveloped land
in this reach of the aqueduct has a highest and best use as potential
subdivision due to its proximity to the urban area of Mesa and Apache
Junction. This potential is reflected in higher property values.

Where the Salt-Gila Aqueduct enters Pinal County, most of the land
is desert, owned by the State, and leased for grazing purposes. Along
Reaches 3 and 4 of the aqueduct there are approximately eight sections
of irrigated farmland, seven of which are designated as "prime irrigated
farmlands" by the SCS. By definition, the value of these lands is
derived from their general advantage as cropland due to soil and water
conditions. Reach 3 of the aqueduct traverses the Florence Gardens
Subdivision as well as the operations area proposed CONOCO Copper Pro-
ject. The remaining portion of the aqueduct would involve mostly un-
developed desertland with the exception of approximately 37 acres (15
ha) now being used for military purposes.

The principal land use impact associated with the proposal is the
severence of established neighborhoods and prime irrigated agricultural
lands. Bridges would be constructed to provide travel between the
severed areas, but it would not be as free as at present resulting in
some inconvenience. Prime irrigated farmland would be acauired reducing
the total acreage of lands designated as prime in Arizona which is
estimated at more than 1 million acres.

The land use categories of agriculture, grazing, mining, utilities,

transportation , military, and Arizona State Prison are summarized in a
tabular format beginning on the following page.
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Present

Agricul ture

Lands under irrigation are
devoted to cotton, alfalfa,
and small grains. Seven
sections of land along the
proposed right-of-way have
been designated as prime
irrigated farmlands by the
Soil Conservation Service.

Grazing

Livestock, predominately
cattle, graze the desert-
lands through which the
aqueduct would pass. The
lands averaqe about4 animal
units per section per year.

Impact Due to Construction

Approximately 180 acres of
prime irrigated farmlands
would be required for the
Salt-Gila Aqueduct. Five
farms would be divided by
the aqueduct. An additional

220 acres of irrigated land

which is under lease from
the State would also be
required for construction
purposes.

Grazing would be lost on
about 6,015 acres of land
required for the Salt-Gila
Aqueduct with a resulting
loss of about 38 animal
units per year.

Mitigation Remarks

Farmers would receive just
compensation for their land
including damages for the
replacement of any facili-
ties, i.e., concrete ditches,
wells, or releveling of land,

if necessary. Construction
schedules would permit

farmers to harvest existing
crops. In thosc instances
where the irrigated fields are
severed from their water source,
orovisions would be made to sustain
the water supply.

About 24 bridges would provide
access across the aqueduct.
Reclamation would offer to pur-
chase any uneconomic remainders
resulting from Reclamation
acquisition (P.L. 91-646,

Sec. 301 (9)).

Livestock crossings and addi-
tional stockponds would be
provided where necessary and
justifiable where grazing

areas are severed by the agueduct.
The decision on where and how many

livestock crossings would be re-

quired would be based on negoti-

ations with the. land owners based

on the number of cattle, the location
of stock ponds, and how the grazing
lands are divided by the canal.

Fencing would be provided to protect
the 1ivestock. Just compensation would
be paid to State lessees for their
improvements if acquired.

Since the grazing conditions in
the desert are marginal, the loss
of grazing acreage due to the
proposed SGA would be minimal.




esent

According to a BLM Report entitled
"Central Arizona Project Impact
Study, Arizona-New Mexico, April
26, 1968" (BLM 1968), the only
known occurrence of minerals

along the Salt-Gila Aqueduct is
the concentration of magnetite
iron (black sands) in the alluvial
valley fill. Based on available
information, it is estimated that
four 160-acre placer mining claims
might conflict with the aqueduct.
The aqueduct would also traverse
the operations area of the proposed
Continental 0il1 Company (CONOCO)
Copper Project.

Utilities - a. Power

Rights-of-way for the following
transmission lines would be
crossed by SGA rights-of-way:

Salt River Project
170 & 115-kV Tines in Sec. 16,
T. 1 N., R. 7 E. G&SRB&M
110-kV line in Sec. 18,
T. 3S., R. 9 E. G&SRB&M
115-kV 1ine in Sec. 21,
T.4S., R. 10 E., G&SRB&M
Coolidge-Hayden proposed
500-kV line in Sec. 6,
T.1S., R. 8 E. G&SRB&M

DOE - WAPA
Coolidge Oracle, 115-kV line in

Sec. 14, T. 5 S., R. 9 E., G&SRB&M

Two crossings of Mesa-Coolidge
230-kV Tine in Secs. 22 and 23,
T. 1 N. R. 7 E., GASRB&M

Several low voltage lines would

also be under-crossed by the

proposed aqueduct.

Impact Due to Copstruction

Bureau of lLand Management
would do further investiga-
tions to locate any mining
claims, and those within
the aqueduct right-of-way
would be adjudicated by
BLM. The operation of the
proposed CONOCO copper
project would be Timited
or modified to the extent
of operating on both sides
of the aqueduct.

The overall impact would
be minimal. However, the
proposkd aqueduct could
require either the relo-
cation of a tower or
structure, or possibly an
adjustment in the height of
the line to meet minimum
clearance standards or as
a result of actual con-
struction activities.

Mitigation

Claims ascertained to be
valid would be acquired by
the same procedures as pri-
vate lands. To the extent
practicable, Bureau of
Reclamation has advanced

its location work in the
area and modified the aline-
ment to accommodate the pro-
posed CONOCO copper project.

Any relocation or modifi-
cation of facilities to
accommodate the aqueduct
would be done at the ex-
pense of Reclamation by
either Reclamation's con-
tractor or the utility
company .

Remarks

As a result of applications

to purchase State lands by

the Continental 0il Company
for its proposed mining pro-
ject in Pinal County, Arizona,
right-of-way requirements

of the Salt-Gila Aqueduct
through Sections 14, 15, and
23, T. 4 S., R. 9 E., G&ASRB&M were
finalized. Not only was
CONOCO able to continue its
negotiation with the State
unhampered by Central Arizona
Project but SGA right-of-way
through these sections was
secured.

Reclamation negotiated a
master contract with Arizona
Public Service for the under-
crossing of all its facili-
ties by the aqueduct. A
similar agreement would be
entered into with the Salt
RiverProject and any other
owners of utility lines in
the area.



Present Impact Due to Construction Mitigation

There are numerous telephone Buried pipelines would have Any relocation or modifica-

lines owned by Mountain Bell to be lowered or encased. The tion to accommodate the aque-

and American Telephone and proposed aqueduct could involve duct would be accomplished

Telegraph along the proposed the relocation of a pole or at Reclamation's expense by

aqueduct alinement. installation of a taller pole either the contractor or the
to meet minimum clearance respective telephone company.
standards.

Electromagnetic interference from

transmission lines would cause dis-
ruption of AM radio reception with-
in the transmission lines right-of-

g e way.

c. Pipelines

E1 Paso Natural Gas (EPNG) The facilities in these sec- Reclamation would reimburse
Company pipelines are located tions would be relocated to EPNG for the relocation of

in Secs. 15 and 23, T. 4 S., a depth exceeding that of its facilities including

R. 9 E., and Sec. 17, our aqueduct. the cost and expense of all
T. 6 S., R. 9 E..G&SRB&M and work as well as the acquisi-
would be crossed by SGA rights- tion of additional right-of-
of-way. way if necessary.
Transportation - a. Railroads

Facilities for Magma Arizona ‘Right-of-way for the Salt- Any relocation of facilities,
Railroad and Southern Pacific Gila Aqueduct through these construction of detours, or
Railroad cross Section 19, sections would require the acquisition of temporary ease-
T. 3S., R. 9 E., and Section construction of a bridge for ments would be at the expense
15, T. 4 S., R. 10 E., G&SRB&M the railroad facilities and of Reclamation.

respectively. temporary detours to provide

uninterrupted service.

Remarks

The Bureau of Reclamation
entered into contracts with
the Mountain States Telephone
and Telegraph Company and
American Telephone and
Telegraph Company to provide
for the crossings of rights-
of-way and relocation of cer-
tain facilities as they con-
flict with or interfere with
features of CAP,

A contract between the Bureau
of Reclamation and EPNG pro
vides for the crossing of
respective rights-of-way as
well as the relocation of EPNG
natural gas lines and related
facilities as a result of the
construction or operation and
maintenance of the CAP.

Relocation agreements would
be entered into between
Reclamation and the respec-
tive railroad company to
provide for relocation of
facilities and crossings of
respective rights-of-way.
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Present

b. Roads

MNumerous Federal, State, and
County highways now carry
trafflc through the area.
Flgures 4 through 9 show the
network of roads In the area.

c. Alrports

The Coolidge-florence
Municlpal Afrport serves
the conmunities of Florence
and Coolldge and the sur-
rouudinT aqricultural and
Industrial areas.

Iwo Alr Force Installatlons
are near the aqueduct allne-
ment. Williams Alr Force Base
Is 6 miles (9.6 km) west and
Rittenhouse Auxiliary Alr
Field Is about 1/2-wlie

{.8 km) west. The Alr Force
has plans o reactivate the
Rittenhouse Alr Field In the
future and the aqueduct would
pass through State lands
vhere the Alr Force has an alr
navigation easement.

The aqueduct would pass through
a portlion of the Florence
Military Reservalion used by
the Arizona Natlfonal Guard for
training exercises and gun
ﬂq»lareﬂenls for artillery

re

Arlzona State Prison

The main facilities of the
Arizona State Prison are
located in Section 31, T.
4S., R. 10 E., GBSRDAM,
east of florence and north-
west of the aqueduct allne-
ment.

Impact Due to Construction

Rl?htsfot-way for the Salt-
Gila Aqueduct would cross
numerous county roads as well
as the following highways:

Uv.S. 89/89 - Sec. 13,
1.4S5.,R.9E., ; Sec. 12,
1. 5§S.. R. 9 L., RASRBAN

U.S. 60 - Sec. 23, 7. I .,

R. 7 E., GBSRBBM

Proposed Interstate - Svc. 36,
T. VN, R. 7 E., GASRBEM

Construction of the Salt-

Gila Aqueduct could result in

some changes In traffic pat-

terns because of road modifi-
catfons or relocatlons.

The airport Is not expected to
be affected during construc-
tion and operation of the
aqueduct.

The operation of the two Alr
Force faciliitles is not expec-
ted to be affected by the aque-
duct due to Its alinement
following the contour of the
Yands.

the alinement of the aqueduct
would require a 1.0-mile (1.6 &km)
long skrip of about 26 acres

{10 ha) located in Sec. 24, 7. 4
S., R. 9 W., within the Florence
Nilitary Reservation.

Approximately 15 acres (6 ha)
of undeveloped desertlanl wjth-
in the State Prison Ranch No. 2
would be required by the dia-
gonal crossing of the Glla
River Siphon through the NEY
SWYy of Sectlon 15, 1. 4 S.,

R. 10 €., GRSROAM. This ac-
quisttion would leave &
trlangular-shaped remalinder
of approximately 30 acres

(12 ha) of undeveloped
desertland nortiwest of the
siphon,

Hitigation

About 24 vehicular bridges
would be constructed. These
would Include all State,
Interstate, and U.S. Wighway
crossings as well as any addi-
tional roads selected by the
county for retention within Its
road System. Any construction
of bridges, detours, or acqul-
sitfon of additional rights-of-
way would be accomplished at
the expense of Reclamation.

At those locattions where brldges
would be constructed, detours
wbuld be provided to Insure a
continuous flow of traffic.

Construction activitles would

be monitored to assure that no

disruption of activities wou'd
occur.

None necessary.

A bridge would be constructed
to allow free access to the
lands south of the aqueduct.
The capacity of this bridge
is under study by Reclamation
and the Natlonal Guard.

Acaulsition throuch procedures
described In Chapter 10.7.2.

Remarks

Provisions for the bridging
of State highway crossings
would be covered In a master
crossing agreement between
the Bureau of Reclamation and
the Arizona Depariment of
Transportation. Reclamation
would negotlate a simllar
agreement with any other
entitles, l.e., city or
county, having jurisdiction
over voads to be bridged.

The design standards for the
bridges and road approaches
would comply with the current
winimum standards as estab-
1ished by the respective
agency for Its road system.

\

Representatives of the Alr Torce
have concurred that the proposed
location of the aqueduct would not
Interfere with thelr plans to re-
activate Rittenhouse Auxiliary

Alr Fleld as a Flight training base.

None.

Construction of the Salt-
Glla Aqueduct would not
affect apv cuwrrent plans
for upgrading the Arlzona
State Prison facitity.



8. Urban

The right-of-way for the Salt-Gila Aqueduct would cross areas
of urban development along Reach 1 from the Tonto National Forest boun-
dary to the Maricopa-Pinal County line and further south where Reach 3
crosses the Florence Gardens Subdivision. In Tlate 1973 discussions
among representatives of the Flood Control District of Maricopa County
(FCOMC) and Reclamation were held concerning a joint right-of-way ac-
quisition program for the Spook Hill F.R.S. and Reach 1 of the Salt-Gila
Aqueduct. The SCS in conjunction with the FCDMC planned to construct
the Spook Hill F.R.S.which would provide flood protection for a portion
of the proposed aqueduct. Since the right-of-way for the floodwater
retarding structure was parallel and adjacent to the proposed aqueduct
and about 30 ownerships involved requirements for both projects, it was
agreed to expedite the acquisition program and coordinate with the SCS
to assure fair and consistent land values as well as create a minimum
amount of disturbance to the respective landowners.

Reclamation proceeded with its acquisition program on Reach 1
of the Salt-Gila Aqueduct under the authority of the final overall
environmental statement for the Central Arizona Project (USBR 1972a),
not only to accommodate the FCDMC but to also minimize CAP acquisition
costs by acquiring subdivided lands before development, where possible.
In addition, the Maricopa County Planning and Zoning Department has been
coordinating approval of subdivisions within the area to reflect the
alinement of the Salt-Gila Aqueduct. Therefore, disturbance to the
overall development of this area was minimized by the land acquisition
program. As a result, approximately 242 acres (98 ha) required for
Reach 1 have already been acquired. Relocation services were provided
by Reclamation in accordance with the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, for 36 individuals,
families or businesses displaced as a result of acquisitions along Reach
1. Table 24 summarizes the various forms of relocation performed.
Ample time was available to provide adequate advisory services for each
relocatee and all displaced persons were able to Tlocate comparable
facilities from the available market. There are three relocations in
Reach 1 remaining to be completed pending the decision to proceed with
construction.

Acquisition of rights-of-way through the Florence Gardens
Subdivision located in Sections 13 and 24, T. 4 S., R. 9 E., G&SRB&M,
Arizona, began in September 1977. Fifty-five contracts involving the
acquisition of 0.14 acre (0.06 ha) Tots within this subdivision have
been signed. These lands were vacant at the time of acquisition and any
significant delay would have probably resulted in the displacement of
numerous people with resulting increased acquisition costs. Approxi-
mately 22 acres (8.9 ha) are yet to be acquired within this subdivision.
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Table 24
Relocation Summary
Salt-Gila Aqueduct - Central Arizona Project

Purchased Rental Moving
Replacement Replacement Expenseﬁ/ Moving and
Displacee Property __ Property Only ~ Related Expenses
Owner-0Occupant 15 1 2
Tenants _ 9 2 5
Business 2
Total 24 3 7 Z

Total

18

16

36

eligible for the expense incurred for moving their personal property.

1/ These individuals were generally in occupancy for less than 90 days and, therefore, only



9. Ownership

Table 25 summarizes the ownership of lands that would be
required for the Salt-Gila Aqueduct. Approximately 3,595 acres
(1,455 ha) of other Federal lands would be selected by the State in lieu
of those State lands relinquished to Reclamation for construction pur-
poses. An additional unquantified acreage would be selected for the 77
acres (31 ha) of State land exchanged to Reclamation. Since the lands
to be acquired by the State may not actually be selected for several
years, no assessment of the effects of the land exchanges can presently
be made.

A total of 206 property owners would be affected hy acquisi-
tion of their property. Of this number, 151 properties have already
been acquired. Of the 151 acquisitions, 36 individuals, families, or
businesses were relocated. Of the remaining 55 properties to be ac-
quired, 2 relocations would be required.

E. Sociocultural Effects

. Population

The Salt-Gila Aqueduct area extends from the Salt River in
southeast Maricopa County to the Picacho Reservoir in north central
Pinal County. The communities within the project area include, but are
not lTimited to those requesting Central Arizona Project water served by
the Salt-Gila Aqueduct. These same communities would also be affected
by the construction of the Salt-Gila Aqueduct in terms of potential
employment, service facilities and housing on a short-tem basis. A
brief profile of each of the affected communities is presented in
Appendix B. Table 26 lists the estimated present and projected popula-
tions of affected counties and communities.

Arizona's population has been separated into five main racial
classifications: White, 72.0 percent; Spanish heritage, 18.7 percent;
Indian, 5.6 percent; Negro, 3.0 percent; other, 0.7 percent (Arizona
Statistical Review 1977). Similar racial distribution data for Maricopa
and Pinal Counties and the major communities within those counties are
shown on Table 27. The age distribution for both counties is shown in
Table 28 and is considered representative of conditions in the indivi-
dual cities and towns.

Construction of the aqueduct is not expected to cause signif-
icant changes in the population size or the racial or age distribution
of the communities in the area. A study conducted by Reclamation on the
Granite Reef Aqueduct segment of the CAP indicates that approximately 7=
percent of the workforce are local workers (Chalmers and Anderson 1977).
Thus, substantial migration of non-local workers into central Arizona is
not anticipated for the project. It is anticipated that the maximum
employment will be approximately 600 persons at the peak of construc-
tion, with not more than 150 persons classified as non-local. Because
the aqueduct alinement lies between the two largest cities in Arizona
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Table 25

Summary of Land Ownership
Salt-Gila Aqueduct - Central Arizona Project

Private State Federal Total

Reach miles acres miles acres miles acres miles acres

1 9.4 245 0.9 28 0.8 42 11.1 315

2 0.5 16 Q.4 470 0.3 1/ 1 1/ 9.9 186
0.3 1 1l

10.2 497

3 10.6 1,536 6.1 1,129 2.5 71 19.2 2,736
1.0Y 26 V 1.01 26 1/

3.5 97 20.2 2,762

4 6.6 879 9.4 2,045 0.7 20 16.7 2,944

Total 27 .1 2,676 25.8 3,672 4.0 133 56.9 6,481

1.3 371/ 1.3 37

3 170 58.2 6,518

Percentage 47 41 44 56 9 3

1/ These lands are being used by the military.



Table 26

Present and Projected Populations

Community

Maricopa County
Pinal County
Apache dJunction
Casa Grande
Chandler
Coolidae

Eloy

Florence
Gilbert
Glendale

Mesa

Phoenix
Scottsdale

Tempe

1975

Population

1,256,500
88,387
7,800
13,600
20,035
6,710
6,495
25925
3,600
71,290
117,099
699,005
78,065
94,065

(1977)

2000
Estimated

Population
2,297,000

123,764
26,430
24,190
92,700

9,700
8,955
3,910
45,500
154,800
223,500
1,042,100
106,400
184,000

Source: Maricopa Associationof Governments 1977; Central Arizona
Association of Governments 1977; Arizona Statistical
Review 1977.




Table27

1970 Racial Distribution of Population

Total White Indian Negro Qther
Maricopa 967,522 914,464 11,159 32,872 9,027
Pinal 67,916 57:516 6,405 3,008 987
Apache Junction 2,390 2,388 1 1
Casa Grande 10,536 9,593 1517 701 91
Chandler 13,763 13,060 161 456 86
Coolidge 4,651 4,100 190 271 90
Eloy 5,38 4,361 112 663 245
Florence 2,173 2,061 90 22
Gilbert 1,971 1,927 5 39
Glendale 36,228 35,514 109 1417 464
Mesa 62,853 61,434 348 789 282
Phoenix 581,562 542,510 5,893 27,896 5,263
Scottsdale 67,823 67,119 249 123 332
Tempe 62,907 61,514 304 450 629

Source: U.S. Bureau of Census 1971a.

Table 28
Age Distribution of Population

Age Group Maricopa County Pinal County
under 5 years 109,600 8,900
5-9 101,725 8,675
10-14 101,350 8,675
15-19 132,125 10,300
20-24 126,950 9,675
25-29 102,900 55525
30-34 89,300 4,975
35-39 74,225 4,475
40-44 66,175 4,375
45-49 65,025 4,600
50-54 65,450 4,575
55-59 59,590 3,975
60-64 52,225 35325
65 and over 152,975 7,650
Total 1,299,975 ° 89,700

Source: Estimated by the Arizona Department of Economic Security,
Qffice of Planning, 1977.
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(Phoenix and Tucson), local workers would be available in both the small
and larger cities.

Potential secondary population growth resulting from the
importation of Colorado River water into central Arizona will be dis-
cussed in the appropriate environmental statement or assessments for
delivery of water to the use areas. Until the water allocations are
made and it is known where and how the water is to be used, it is im-
possible to quantify or fully discuss the potential impacts on popula-
tion growth in central Arizona.

2. Economy

The Maricopa-Pinal County area has a diversified economy which
ijs expanding rapidly. These two counties in 1975 provided approximately
58 percent of the agricultural income of Arizona. (Arizona Crop and
Livestock Reporting Service 1975.) Agricultural production can be found
primarily in rural areas surrounding the communities of Chandler,
Gilbert, and Glendale in Maricopa County and throughout Pinal County.
Table 29 shows the distribution of crop acreage by county as of 1976.

Mining activity is an important part of the economy, parti-
cularly in the Coolidge-Florence and Casa Grande Areas. The CONOCO
Copper Project is located approximately 2 miles (3.2 km) northwest of
Florence and is in its initial stages of development. Mining activities
in the Casa Grande area include ASARCO and Hecla Mines.

The economic base is now expanding to include the manufac-
turing, travel, and tourism industries. The developing economy is due
to the "Sunbelt" climate, relaxed style of contemporary living, moderate
cost of 1living, and ideal "new business" conditions of low taxes and
ample labor supply. Table 30 shows employment by industry in the pro-
ject area.

Acquisition of 2,676 acres (1083 ha) of private land from the
tax rolls would reduce annual tax revenues by approximately $48,170.
Approximately 400 acres (162 ha) of irrigated farmland with associated
improvements would be acquired for the right-of-way. This would mean
the loss of an estimated $325,000 per year in farmm products from the
economy plus associated tax revenues. Five farm properties would be
divided by construction of the aqueduct. This could cause some loss of
efficiency of operation, although no net loss of income is anticipated.
Construction would result in 38 relocations, of which 36 have already
been accomplished. Social disruption from this would be minimized by
the provisions of the Uniform Relocation Assistance and Real Property
Aquisition Policies Act of 1970. It is possible that land values and
land use adjacent to the aqueduct could be affected by the construction
of the aaqueduct. An adverse impact would occur if the esthetic value of
the Tand were reduced and the potential for urban development reduced.
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Table 29

Distribution of Crop Acreage by County

1976

Crop Maricopa County Pinal County
Alfalfa 90,000 18,000
Cotton 145,650 109,250
Citrus 23,510 1,040
Grains 151,300 137,000
Vegetables 22,150 5,800
Other 59,200 11,500

Total 491,810 282,590

Source: Arizona Statistical Review 1977.
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Table 30
Employment by Industry

Maricopa Pinal Phoenix Mesa Casa

Industry County  County Grande
(1977) (1977) TT970)  (1970) (T1970)
Agriculture 11,400 1,850 6,938 845 276
Mining 500 8,150 723 375 103
Construction 28,200 750 34,301 3,829 349
Manufacturing 82,700 3,075 - 73,351 7,794 489
Transportation and
Utilities 24,400 675 19,699 1,228 128
Communication -- -- 6,216 369 48

Wholesale and Retail
Trade 121,500 2,525 85,581 9,014 824

Finance and Real Estate 34,100 500 24,760 1,698 152

Services 83,600 2,250 39,293 3,663 442
Professional and Educa-
tional Services 1/ 1/ 53,708 6,110 777
Public Administration 85,500 5,900 20,775 1,921 214
Other 40,800 2,200 -~ -- --
Total 517,700 28,875 370,350 36,846 3,802

Source: U.S. Bureau.of the Census 1971a.-

1/ Included in Other category..




In the first 50 years of aqueduct operation, tax losses from
land acquisition are estimated to be $3,000,000. This loss would be
of fset by the sales and income taxes generated by aqueduct construction.
The project is expected to generate $5,847,070 in Federal, State, and
local income taxes and $2,904,840 in state and city sales tax from
direct expenditures for construction equipment, parts, and material. A
first-time sales tax gain of $648,000 resulting from expenditures made
by construction personnel and their families is expected. The overall
jmpact in the Phoenix metropolitan area would be minimal. Some of the
smaller outlying communities near the construction sites would have
short-term benefits from increased local expenditures by construction
personnel.

Within the project area, particularly Maricopa County, there
is a strong demand for new housing. With the improved economic picture,
developing economy, and large influx of new residents, there was a
substantial increase in residential building in 1977. Approximately
20,000 new housing units were estimated to be constructed in Maricopa
County in 1977 with an estimated 100,000 units needed for the period
1977-1980. Nationally, the median price of a new home is over $50,000
while a comparable home in the Phoenix metropolitan area ranges from
$35,000 to $45,000.

Within Pinal County, the housing situation varies from that of
Maricopa County due to a lower level of population increase and smaller
size communities. In the city of Casa Grande, for example, approxi-
mately 85 dwelling units per month were started in 1976, while approx-
imately 25 dwelling units per month are being started in the Coolidge-
Florence area. The price range of homes in Casa Grande is $20,000 to
§35,000 with home prices in the Coolidge-Florence area from $20,000 to
30,000.

Local housing supply-demand situations in the project area
appear to be adequate to meet the small influx of non-local workers
anticipated for this project. Because there would be no substantial
changes in the supply and demand for housing; there would be little or
no change on land values, purchase price or rental cost of housing due
to construction of the Salt-Gila Aqueduct.

3. Income and Employment

The level of personal income continues to rise within the
project area with an increase in the Phoenix area of approximately 12
percent in 1977.. This reflects, in part, the overall employment pic-
ture. In 1977 an estimated 21,000 new jobs were recorded in the Phoenix
metropolitan area. Table 31 shows the 1977 median income for the coun-
ties and communities in the project area. Table 32 shows poverty status
by county and community.

Unemployment data as of March 1978 shows an unemployment rate
of 5.7 percent for Maricopa County and 11.5 percent for Pinal County.
Unemployment rates for some of the cities and towns within the project
area are shown on Table 33.
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Table 31

Estimated 1977 Median Income

Area Median Income
Maricopa County $ 16,999
Pinal County 13,677
Apache Junction n/a
Casa Grande 13,975
Chandler 14,058
Coolidge 13,480
Eloy 10,250
Florence n/a
Gilbert n/a
Glendale 15,671
Mesa 16,350
Phoenix 16,898
Scottsdale 21,600
Tempe » 18,827

Source: Estimated by the Arizona Department of Economic Security,
Office of Planning, 1977.

Table 32

Income Less Than Poverty Level

: % of All
Area Families Families
Maricopa County 5 .
Pinal County 2,660 17.4
Apache Junction n/a n/a
Casa Grande 415 16.5
Chandler 434 12.3
Coolidge 199 17.1
Eloy 378 33.8
Florence n/a n/a
Gilbert n/a n/a
Glendale 1,064 11.8
Mesa 1,158 oed
Phoenix 12,969 8.8
Scottsdale | 4.2
Tempe 814 5.8

Source: U.S. Bureau of Census 1971a.
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Table 33
Unemployment Rates by Communities

Percentage Unemployed

Apache Junction estimated 7.0
Casa Grande 10.3
Chandler 8.0
Coolidge 9.7
Eloy 17.9
Florence 8.4
Gilbert 6.0
Mesa 5.7
Phoenix 5.6
Scottsdale 4.5
Tempe 4.9

Source: Data obtained from Arizona Department of Economic Security,
Labor Statistics Division, March 1978.

The Salt-Gila Aqueduct would be constructed in four reaches
with an estimated 2-year construction period for each reach. Average
direct monthly employment would be 100-150 workers per reach with the
average monthly payroll between $225,000 and $300,000 per reach.

Construction personnel would include equipment operators,
maintenance personnel, laborers, masons, carpenters, iron workers and
electricians. These personnel would be obtained primarily from the
Phoenix and Tucson metropolitan areas with the remaining labor force
from the smaller communities nearer the construction sites. The rela-
tively high percentage of local workers would provide several benefits:
employment opportunities for unemployed or underemployed residents,
minimal disruption of families and local housing demand, and maximum
efficiency in labor utilization.

The employment generated in the service and material products
sectors of the economy is more difficult to determine. The estimated
construction cost is $122,000,000. Major items of work include earth-
work excavation for the aqueduct, dike construction, and concrete 1lin-
ing. Approximately $20,000,000 would be spent on earthwork, $8,000,000
for Queen Creek Crossing and Sonoqui Dike, $42,000,000 for concrete
Tining and piping, $19,000,000 for the pumping plant, $1,639,000 for the
transmission line and substation and $10,700,000 for lands and rights.
These are the major items with the remainder divided among various
features. These and other construction items would generate employment
in such areas as equipment maintenance and repair, fuel for equipment,
materials, manufacturing, processing and sales, (primarily concrete,
steel and Tumber) and transportation.
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The aqueduct alinement 1is in proximity to three Indian
Reservations and communities with Tlarge Hispanic populations. The
actual onsite or direct employment of minority workers would probably
not significantly change from those percentages currently in the con-
struction trades.

The construction trade 1is extremely cyclical. Changes in
income of construction workers would vary depending upon previous em-
ployment conditions. For those previously unemployed, income would
certainly be beneficial on an individual basis. The construction could
benefit specific trades with a concurrent reduction in unemployment
compensation payments.

4. Education

Educational opportunities are readily available within both
Maricopa and Pinal Counties. Maricopa County, and in particular the
Phoenix metropolitan area, offers a variety of 2-year and 4-year post-
high school educational institutions including the Maricopa County
Community Colleges, Arizona State University, American Graduate School
of International Management, and Grand Canyon College. Central Arizona
College (a 2-year educational facility) is located approximately 6 miles
(9.7 km) west of Coolidge and offers .a wide range of vocational and
college preparatory courses. Table 34 shows the level of education by
county and community in the project area. Since in-migration of con-
struction workers 1is not anticipated, there would be no anticipated
expansion on the educational system in response to aqueduct construc-
tion.

5. Service Facilities

Due to the predominance of the State's population within
Maricopa County, the majority of the larger medical facilities are
located in the Phoenix metropolitan area. Eleven major hospitals are
located in the Phoenix metropolitan area. Pinal County medical faci-
1lities include the Hoemako Cooperative Hospital and the West Pinal
Family Health Center in Casa Grande, a 95-bed hospital in Coolidge, and
a 120-bed hospital in Florence.

Primary transportation facilities include air, bus, and rail-
road lines serving major communities within the project area. Sky Harbor
International Airport, located in Phoenix, serves nine major airlines.
Other air facilities include Falcon Field in Mesa; Casa Grande,
Francisco Grande, Chandler, Coolidge-Florence, Eloy, Glendale, and
Scottsdale Municipal Airports. Railroad facilities in the area include
the Southern Pacific Railroad Company and the Atchison, Topeka and Santa
Fe Railroad Company. Bus service is provided by Greyhound, Continental
Trajlways, and Grayline Systems while Phoenix Transit serves the Phoenix
metropolitan area on an intracity basis.
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Table 34

Education by County and Community
for Persons 25 Years 01d and Over

Percent Completing

4 Years of High Scnool Median School
Area or More fears Completed
Maricopa County 60.1 12.3
Pinal County 42.2 10.7
Apache Junction n/a n/a
Casa Grande 48.1 11.7
Chandler 57.1 12.2
Coolidge 47.5 11.5
Eloy 27 .6 8.5
Florence n/a n/a
Gilbert n/a n/a
Glendale 55.6 12.2
Mesa 60.0 12.3
Phoenix (SMsA) L/ 60.1 12.3
Scottsdale 77.9 12.8
Tempe 779 12.8

Source: U.S. Bureau of the Census 1971a.

1/ SMSA = Standard Metropolitan Statistical Area.
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The majority of the cities and towns within the project area
receive electrical service from the Arizona Public Service Company or
the Salt River Project. Natural gas service is generally provided by
APS. Some of the larger communities have municipally owned public
utilities. Water service is provided either by locally owned municipal
systems or privately owned systems such as the Arizona Water Company 1in
Coolidge and Florence. Sources of water range from surface water from
the Salt and Verde Rivers to ground water from wells or a combination of
both systems. Telephone service is provided by Mountain Bell.

It is not anticipated that any substantial changes will occur
in the social services sector. Services such as medical institutions,
public transportation and utilities would not be affected since sub-
stantial in-migration is not expected to take place. Vehicular traffic
would be minimally disrupted due to construction of bridges and the
reduction of speed through construction areas. Relocations of utility
facilities may result in minor local disturbance of service. If a
significant outage of service is to be experienced, notification of
residents would be made through the media. Local restaurants, gasoline
service stations and other retail facilities could expect a temporary
moderate increase in demand for services during construction.

F. Archeological and Historical Resources

1. History of Human Use of the Project Area

Archeological research has shown that the American Southwest
has been occupied by human societies since at least 10,000 B.C. and
possibly several thousand years earlier (Martin and Plog 1973, McGregor
1965, Willey 1966). Archeologists refer to these earliest inhabitants
as Paleo-Indians (Figure 73). Paleo-Indian societies were sparsely
scattered across the landscape and probably organized in small nomadic
bands that lived by gathering wild foods and hunting various species of
Pleistocene megafauna including mammoth, bison, horse, camel, and dire
wolf. By about 7000 B.C. the megafauna disappeared, perhaps because of
overhunting and/or because the climate became warmer and drier as the
continental ice sheet of the last Ice Age receded to the north.

During the next 7,000 years, commonly called the Archaic
Period, societies continued to live by nomadic hunting and gathering of
wild foods. Archeologists refer to this adaptation throughout the
interior Western United States as the Desert Culture Tradition (Jennings
1957). The regional Desert Culture manifestation within south-central
Arizona is called the Cochise Culture (Sayles and Antevs 1941).

Although minor changes in stone tool styles and manufacturing
techniques occurred during the Archaic Period, the Cochise Culture
represented a relatively stable adaptation to a semi-arid environment.
Around 2000 B.C., during the latter part of the Cochise Period, corn was
introduced into the Southwest and other crops such as beans and sguash
were subsequently acquired (Mangelsdorf 1974). The early varieties of
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these crops were relatively unproductive, and the basic hunting-and-
gathering subsistence practices in central and southern Arizona were not
modified significantly until a new culture known as the Hohokam entered
the Salt and Gila River Valleys.

Although the dating and origins of the Hohokam culture are
controversial, a widely accepted hypothesis is that the Hohokam orig-
jnated as a migration of people from west-central Mexico at 300 B.C.
(Haury 1976). The Hohokam population grew and expanded its territory
during the next 17 centuries. The Hohokam practiced sedentary farming
supported by a canal irrigation technology. They also developed crafts-
manship in the working of stone, shell, and pottery. By A.D. 1400 or
1450, the Hohokam towns and villages were abandoned for still unexplain-
ed reasons. Archeologists have divided the Hohokam occupation into four
major periods on the basis of changing artifactual and architectural
styles (Figure 73).

Spanish explorers and priests first entered the American
Southwest in the 16th century but the first documented visits to the
Gila Rijver area of central Arizona are those of Father Kino in 1694,
1697, 1698, and 1699 (Hayden 1924). At that time this area was the
northern boundary of the territory of the Upper Piman tribes (cf. Spicer
1962). Whether these Gila River Pimas were descendants of the Hohokam
is an unresolved question. During the Spanish contact period, nomadic
Yavapai lived to the north and the Apache were moving into the moun-
tainous areas to the northeast and east. No Spanish towns were ever
established as far north as the Gila River Pima Territory and the clos-
est Spanish mission was San Xavier del Bac located in the vicinity of
Tucson. The Gila River Pimas were friendly with the Spanish and con-
sidered them to be allies against the Apaches who began to raid the
Upper Piman tribes and Spanish settlements at the beginning of the 18th
century. The Gila River Pima actually never received any military
support from the Spanish.

Direct Spanish interaction with the Gila River Pimas was
1imited, but the presence of the Spanish to the south, plus increasing
pressures from the Apaches to the east and from Yuman tribes to the
west, led to substantial modification of Gila River Pima culture. T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>