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SUMMARY 

( ) Draft ( X ) Final Environmenta l Statement 

Department of the Interior, Bureau of Reclamation, Lower Colorado Region 

1. Type of action: ( X ) Administrative ( ) Legislative 

2. Brief description of action: 
This statement on the Havasu feature involves the construction of the 
Havasu Intake Channel, Havasu Pumping Plant, and Buckskin Mountains 
Tunnel on the south shoreline of the Bill Williams arm of Lake Havasu 
in Arizona. These facilities will enable water to be pumped from the 
Colorado River at Lake Havasu to the Central Arizona Project service 
area. Initial construction of the feature is scheduled to begin in 
early 1973, with project completion scheduled for about 1981. 

3. Summary of environmental impacts and adverse environmental effects: 
A long-term average of 1.2 million acre-feet of water will be pumped 
annually from Lake Havasu for multiple-purpose uses. This new 
supply of water will be used to provide flexibility i n meeting the 
demand for water imposed by municipal, industrial, and agricultural 
uses. 

Construction of the Havasu feature will have minimum effect on the 
environment of the construction site. The esthetic value of the 
immediate area will be altered during construction and partially 
restored upon completion of construction. Construction activities 
will result in a minimal impact to the biota in the area . About 
200 acres of land supporting mostly desert shrub vegetation will 
be needed for construction activities. 

4. Alternatives considered: 
a. Alternative diversion points 
b. Alternatives for individual segments of the feature 
c. Alternative power sources 
d. The alternative of no action 
e. Alternative water sources 

5. List of entities from whom comments have been requested or received 
with responders indicated by "*" 

See attached list. 

6. Date made available to CEQ and the public: 

Draft statement: ~1arch 7, 1972 

Final statement: 
JAN 1 5 1973 



HAVASU FEATURE 

LIST OF FEDERAL, STATE, AND LOCAL ENTITIES FROM WHOM COMMENTS 
HAVE BEEN REQUESTED OR RECEIVED tHTH RESPONDERS INDICATED BY "*" 

FEDERAL AGENCIES 

* Department of Agriculture, ~>lashington, D.C. 
* Department of Agriculture, Soil Conservation Service, Phoenix, Arizona 

Department of Defense, ivashington, D.C. 
* Department of Health, Education, and Welfare, Washington·, D.C. 
* Department of Transportation, Washington, D.C. 
* Department of Housing and Urban Development, Phoenix, Arizona 
*Department of the Army, Corps of Engineers, San Francisco, California 
* Environmental Protection Agency, San Francisco, California 

DEPARTMENT OF THE INTERIOR AGENCIES 

Commissioner, Bureau of Indian Affairs, H'ashington, D. C. 
*Bureau of Indian Affairs, Phoenix, Arizona 

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

*Bureau of Mines, Denver, Colorado 
* Director, Bureau of Outdoor Recreation, t.Jashington, D.C. 
*Director, Bureau of Sport Fisheries and Wildlife, Washington, D.C. 
* Director, Geological Survey, Washington, D.C. 
* Director, National Park Service, ~olashington, D.C. 

STATE AND LOCAL ENTITIES 

Governors of *Arizona, California, Colorado, Nevada, New Mexico, Utah, 
and Wyoming 

State Clearinghouses of Arizona, California, Colorado, Nevada, 
*New Hexico, Utah, and Wyoming 

* Advisory Commission on Arizona Environment, Phoenix, Arizona (2 letters) 
Arizona Conservation Council, Phoenix, Arizona 
Arizona Electric Power Cooperative, Inc., Benson, Arizona 
Arizona Game and Fish Department, Phoenix, Arizona 

* Arizona Highway Department, Phoenix, Arizona 
Arizona Public Service Company, Phoenix, Arizona 
Arizona State Land Department, Phoenix, Arizona 

*Arizona State Parks Board, Phoenix, Arizona 
Arizona State Reclamation Association, Phoenix, Arizona 
Arizona State Soil Conservation Service, Phoenix, Arizona 

* Arizona Water Commission, Phoenix, Arizona 
Arizona Wildlife Federation, Phoenix, Arizona 
Central Arizona Water Conservation District, Hesa, Arizona 
Colorado Plateau Environmental Advisory Council, Flagstaff, Arizona 

* Husewn of Northern Arizona, Flagstaff, Arizona 
DNA - A Legal Services Program, Chinle, Ariz ona 
Mohave County Board of Supervisors, Kingman, Arizona 

* Salt River Project, Phoenix, Arizona 
* Sierra Club, Southwest Regional Conservation Committee, Tucson, Arizona 



STATE AND LOCAL ENTITIES (Continued) 

State Chairman of Environmental Quality Programs for League of 
Women Voters, Sedona, Arizona 

Tucson Gas and Electric Company, Tucson, Arizona 
* Arizona Water Sports Council, Phoenix, Arizona 

~~ricopa County Board of Supervisors, Phoenix, Arizona 
Yuma County Board of Supervisors, Yuma, Arizona 

* Maricopa County Flood Control District, Phoenix, Arizona 
Maricopa Association of Governments, Phoenix, Arizona 
Tucson Urban Area Regional Reviewing Committee, Tucson, Arizona 
Frank Welsh, Tempe, Arizona 
Arizona Environmental Health Association, Scottsdale, Arizona 
Arizona Republic, Phoenix, Arizona 
Yuma Valley Rod and Gun Club, Yuma, Arizona 

* Arizona Consulting Engineers Association, Phoenix, Arizona 
Arizona Society of Architects, Tucson, Arizona 
American Society of Civil Engineers, Mesa, Arizona 
Arizona Outdoor Recreation Coordinating Commission, Phoenix, Ariz ona 
Department of Economic Planning and Development, Phoenix, Arizona 
Sierra Club, Grand Canyon Chapter, Tucson, Arizona 
American Water Resources Association, Tucson, Arizona 
Colorado River Board of California, Los Angeles, California 
Department of Water and Power, Los Angeles, California 
Sierra Club, Los Angeles, California 

* The Resources Agency of California, Sacramento, California 
* Native American Rights Fund, Boulder, Colorado 

National Wildlife Federation, Washington, D.C. 
* Clark County Comprehensive Health Planning Council, Las Vegas, Nevada 
* Colorado River Commission of Nevada, Las Vegas, Nevada 

Nevada Department of Fish and Game, Las Vegas, Nevada 
* Four Corners Regional Commission, Farmington, New Mexico 

New Mexico Interstate Stream Commission, Santa Fe, New Mexico 
* New Mexico Department of Game and Fish, Santa Fe, New Mexico 

Western New Mexico State University, Silver City, New Mexico 
*Museum of New Mexico, Santa Fe, New Mexico 
* Utah Department of Natural Resources, Salt Lake City, Utah 
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CHAPTER I 

DESCRIPTION OF THE PROPOSAL 



I. DESCRIPTION OF THE PROPOSAL 

A. Location 121 • 132 

Water for the Central Arizona Project (CAP) will be diverted from 
Lake Havasu in Yuma County, Arizona, on the Colorado River (see Figure 2). 
The Havasu Pumping Plant will be located on the south shoreline of the 
Bill Williams arm of Lake Havasu approximately 2-1/2 miles upstream from 
Parker Dam and about 20 miles by road northeast of Parker, Arizona, on 
Arizona State Highway 95. The intake channel will be formed between the 
south shore of the Bill Williams arm of Lake Havasu and a landform 
embankment. The embankment will extend outward from the south shore in 
a natural appearing nonlinear sinuous alinement with a generally north­
westerly bearing for about one-half mile. The intake channel will pass 
under Arizona State Highway 95 about 400 feet northwest of the pumping 
plant. The discharge lines from the pumping plant will travel 3,000 
feet upslope (southeasterly) to the inlet portal of the Buckskin Mountains 
Tunnel (see Figure 3). The tunnel will be excavated through the Buckskin 
Mountains for about 35,000 feet in a southeasterly direction to the outlet 

. portal near Osborne Wash (see Figure 2). 

The intake channel will be located within the existing boundaries 
of the Havasu National Wildlife Refuge. The Havasu National Wildlife 
Refuge was established by Executive Order 8647 on January 22, 1941, with 
subsequent adjustments, and includes lands withdrawn specifically for 
Bureau of Reclamation purposes on January 31, 1903, September 8, 1903, 
and June 4, 1930. The Havasu Pumping Plant, discharge lines, and the 
Buckskin Mountains Tunnel will be located within lands under Reclamation 
application for withdrawal for the CAP, Applications Nos. AR 031307, 
dated February 19, 1962; A 997, dated May 17, 1967; and A 1267, dated 
August 24, 1967. Except for a small corner of the pumping plant, these 
structures are outside the existing boundaries of the Havasu National 
Wildlife Refuge. 

B. Legislative History, Authorization, and Requirements 

1. Legislative History l- 7, 10 • 97 • 98 • 126 

At the request of the Colorado River Basin States (Arizona, 
California, Colorado, Nevada, New Mexico, Utah, and Wyoming), Congress 
passed an act on August 19, 1921, giving consent to the states to 
negotiate and enter into a compact for the equitable apportionment 
of the water supply of the Colorado River. This agreement, known as 
the Colorado River Compact, was signed in Santa Fe, New Mexico, on 
November 24, 1922. The Compact divides the entire Colorado River Basin 
into two parts, the Upper Basin and the Lower Basin, separated at a 
point on the river in northern Arizona known as Lee Ferry. Article III(a) 
of the Compact apportions to the Upper Basin and to the Lower Basin in 
perpetuity the exclusive beneficial consumptive use of 7,500,000 acre-
feet each of water per year from the Colorado River system. Article III(b) 
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apportions an additional 1,000 ,000 acre-feet annually for benefi cial 
use to the Lower Basin. 

In 1928, Congress passed the Boulder Canyon Proj ect Act 
authorizing construction of the Boulder Canyon Project. The act and 
its subsequent amendment by the Boulder Canyon Project Adjustment Act 
directed the Secretary of the Interior to make investigations and 
publish reports of the feasibility of projects for irrigation, generating 
electric power, and other purposes in the States of Arizona, California, 
Colorado, Nevada, New Mexico, Utah, and Wyoming . 

In 1944, the Bureau of Reclamation and the State of Arizona 
entered into a contract for the expenditure of $400,000 for a cooperative 
investigation of the utilization of Colorado Rive r water in Arizona. 
This investigation resulted in the Central Arizona Project Report which 
was submitted to the Secretary of the Interior on December 19, 1947. The 
Secretary's findings relative to CAP were submitted to Congress in 
September 1948. Preliminary hearings on the CAP were actually 
started in 1947 in the Senate and House of Representatives in advance 
of submittal of the report. A favorable vote on .the CAP (52-28) was 
obtained in the Senate, but in 1951 the House Committee on Interior and 
Insular Affairs postponed action until such time as Arizona's right to 
the use of Colorado River water was adjudicated or settled by other 
means. 

In the summer of 1952, the State of Arizona initiated an interstate 
suit in the Supreme Court of the United States against California and others 
to confirm its title to Colorado River water. On June 3, 1963, the 
Supreme Court rendered an opinion on Arizona's entitlement to Colorado 
River water. Subsequently, on March 9, 1964, the Supreme Court decree 
in Arizona v. California confirmed Arizona's entitlement to 2,800,000 
acre-feet annually of the first 7,500,000 acre-feet of Colorado River 
mainstream flow available to the three Lower Basin States plus 46 percent 
of flows in excess of 7,500,000 acre-feet. 

On June 4, 1963, the day following the Supreme Court opinion, 
bills to authorize the CAP were introduced in both Houses of Congress. 
From 1963 through 1968, many additional bills and amendments were intro­
duced proposing different versions of the CAP, and hearings were held 
yearly. 

The most significant bills considered were: 

a. S. 1658, introduced June 4, 1963. 

b. H.R. 4671, introduced February 9, 1965. 

c. H.R. 3300, introduced January 23, 1967. 

d. S. 1004, introduced February 16, 1967. 
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Different versions of the CAP were passed by the Uni ted States 
Senate (S. 1004, August 7, 1967) and the House of Representatives 
(H.R. 3300, May 16, 1968). S. 1004 cleared a conference committee on 
August 1, 1968, and was approved by both House and Senate. The 
compromise version became Public Law 90-537 with the approval of 
President Johnson on September 30, 1968. 

During the long legislative history of the CAP, many environmental 
issues were examined by various congressional committees . Persons and 
groups demanding that environmental consequences of the CAP be 
considered presented their views to a responsive Congress. Hualapai 
(Bridge Canyon) and Marble Canyon Dams on the Colorado River were dropped 
from the CAP as a result of opposition from environmental groups. A 
decision was made by the Congress and the Department of the Interior that 
a thermal electric generating station was a feasible alternative to 
provide pumping energy and financial assistance to the CAP. 

In consideration of environmental concerns over effects of the 
dams on the Grand Canyon area, the Secretary of the Interior directed 
the Bureau of Reclamation to reevaluate and study all possible power 
alternatives for the CAP. Studies led to a recommendation that the 
Federal Government participate with public and private power utilities 
in the development of a large coal-fired thermal power unit which later 
became known as the Navajo Generating Station. It was this revised 
power development program and recognition of the Mexican Treaty 
obligation as a National responsibility which provided the final catalyst 
for quick Congressional approval and authorization of the CAP. 

2. Legislative Authorization 97, 98, 103 

The CAP was authorized under Public Law 90-537 on September 30, 
1968, as part of the Colorado River Basin Project. The first construction 
contract will be the excavation of the Havasu Pumping Plant site and 
construction of the Havasu Intake Channel embankment followed by separate 
construction contracts for the pumping plant and discharge lines, switch­
yard, site completion, tunnel, and transmission line. Separate supply, 
installation, and completion contracts will be awarded for the transformers, 
pumps, and motors. Those contracts will be for construction, f abrication 
of machinery, equipment and parts, and for installation and completion of 
structures. 

This environmental statement, concerning work authorized for the 
Havasu Intake Channel, Havasu Pumping Plant, and Buckskin Mount ains 
Tunnel, is submitted in compliance with Public Law 91-190, the National 
Environmental Policy Act of 1969. An overall Final Environment al State­
ment for the entire CAP was filed with the Council on Environmental 
Quality on September 26, 1972 (FES 72-35). 

3. Legislative Requirements 4, 6, 7, 106 

Public Law 90-537, the Colorado River Basin Project Act, authorizes 
construction of CAP subject to a number of specific requirements and 
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Curr nt Rishts 

All contracts for CAP wa t er wi l l be subord inate to all 
rights to Colorado River water perfected a t t he time t he Boulder Canyon 
Project Act became effect i ve (June 25, 1929), all right s decreed by the 
Supreme Court in Arizona v. California, and all contract s made pursuant 
to the Boulder Canyon Project Act between the Secretary of the Interior 
and Arizona, California, and Nevada us ers exist i ng at the time of 
authorization, CAP diversions from the Colorado River shall be limited 
so that California diversions can be maintained at 4,400,000 acre-feet 
annually. Nevada is not required to share shortages in any proportion 
greater than would have been imposed in the absence of t he 4,400,000 
acre-feet priority to Californi a. 

b. Provisions Regarding Irrigation of Lands and Irrigation Systems 

Congress imposed certain operational and contractual require­
ments upon the CAP. Public Law 90-537 requires that (1) CAP water not be 
made available for irrigation of lands that do no t have a recent history 
of irrigation, except in the case of Indian lands, and fish and wildlife 
refuges and management areas; (2) controls must be in effect which prohibit 
the expansion of irrigation from aquifers affected by the CAP; (3) canals 
and distribution systems transporting CAP water must be lined to prevent 
excessive losses; (4) for a period of 10 years f rom the da te of enactment, 
no water can be delivered fo r the production of sur plus crops on newly 
irrigated lands; and (5) no ground water may be export ed from t he service 
area unless drainage is required. These provis ions are r ecognized in the 
master repayment contract between the Central Ar i zona Water Conservation 
District and the Departme~t of t he Interior, Bureau of Reclamation. 

C. Purpose 39, 42, 132 

The Havasu Intake Channel, Havasu Pumping Plant, and Buckskin 
Mountains Tunnel are the initial works of the Granite Reef Aqueduct 
and are considered a major feature of the CAP . This feature will 
provide for pump diversion of Colorado River water from Lake Havasu 
behind Parker Dam and conveyance of the water through the Buckskin 
Mountains to the start of the Granite Reef Aqueduct open section. The 
Granite Reef Aqueduct, to be considered in a separate de t ailed 
environmental statement, will carry project water from the tunnel outlet 
portal for about 190 miles to its terminus near the Phoenix metropolitan 
area, Colorado River water for the CAP will be distributed from the 
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Granite Reef Aqueduct and from the terminus of the Granite Reef Aqueduct 
through the Salt-Gila Aqueduct to water-deficient municipal, industrial, 
and agricultural areas in Maricopa, Pinal, and Pima Counties, Arizona, or 
diverted into Orme Reservoir for regulatory storage when water demands are 
less than the flow in the Granite Reef Aqueduct. Colorado River water 
temporarily stored in Orme Reservoir will be distributed later during 
periods of peak demands. The expanding Phoenix and Tucson metropolitan 
areas will receive CAP water. The Havasu complex, as a part of the CAP, 
will also provide water for significant new outdoor recreation opportunities 
in the Phoenix metropolitan area, and for fish and wildlife enhancement. 

The primary purpose of the Havasu Intake Channel is to minimize 
wear on the pumping units by keeping sediment deposition within Lake 
Havasu and excluding its abrasive action from the pump seals. The 
embankment of the intake channel will form a barrier which will reduce 
the amount of sediment conveyed into the pumps. 

The landform dike which forms the intake channel will provide for 
additional recreational opportunities in an area that presently enjoys 
heavy recreational use. The new lakeshore formed by the embankment is 
expected to be open to foot travel for such uses as picnicking, fishing, 
and swimming on the lake side of the embankment. It is also expected 
that the embankment will create additional bass spawning habitat. A 
parking area adjacent to Arizona State Highway 95 is planned to accom­
modate the visitors expected on the embankment. This parking area will 
provide a rest area and scenic viewpoint for travelers passing through 
the vicinity. Pumping of water through the intake channel is expected 
to create a circulatory and mixing effect on mainstream flows and 
within the relatively still waters of the Bill Williams arm. This 
mixing effect should improve the water quality of the Bill t~illiams arm. 

The Havasu Pumping Plant will lift Colorado River water about 800 feet 
from the intake channel through buried discharge lines to the inlet portal 
of the Buckskin Mountains Tunnel. The pumping plant will also include 
visitor facilities which will provide the public with an explanation 
of the purpose of the project. The visitors' facilities will enhance 
day-use recreational opportunities in the area by providing a point of 
significant additional interest. 

The Buckskin Mountains Tunnel was selected on the basis of engineering, 
economic, and environmental considerations over alternatives of cut-and­
cover pipeline or open canal, and will convey Colorado River water through 
the Buckskin Mountains to a point near Mineral and Osborne ~~ashes, where 
the open section of the Granite Reef Aqueduct will begin. 

Power for the pumping plant will be obtained from the Navajo 
Generating Station. The pumping plant will be connected to the Parker 
Powerplant Switchyard, which in turn will be connected to the Navajo 
Project delivery points. 
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D. General Description of the Feature 92, 132 

The facilities described herein are part of the CAP feat ures authorized 
under Section 301 of Public Law 90-537. These facilities include the 
Havasu Intake Channel, Havasu Pumping Plant and appurtenances, trans­
mission line facilities for the pumping plant, and the Buckskin 
Mountains Tunnel. An artist's conception of the intake channel, 
pumping plant, and tunnel inlet portal is shown on the frontispiece, 
Figure 1. 

The intake channel, through which water will be drawn, will be formed 
between the lakeshore and a landform dike extending into the lake. 
Materials excavated from the pumping plant site will be used to construct 
the dike. A bridge will be used to cross the channel for Arizona State 
Highway 95. The Havasu Pumping Plant will house six 500-cfs pumping units 
to raise Colorado River water 800 feet through the discharge lines to the 
inlet portal of the Buckskin !1ountains Tunnel. Construction of the 
pumping plant will include structure excavation, erection of the pumping 
plant structure, and construction of two 13-foot-diameter discharge lines. 
The Buckskin Mountains Tunnel will convey Colorado River water about 35,000 
feet through the Buckskin Mountains to the start of the open section of the 
Granite Reef Aqueduct. The tunnel will be a concrete-lined structure, 
circular or horseshoe-shaped, depending on the mode of construction. 
Electric power for the pumping plant will be obtained directly from the 
Parker switchyard. 

The facilities of the Havasu complex are described in more detail 
below. 

1. Intake Channel 62 

The intake channel will be located in Section 14, T. 11 N., R. 
18 W., GSRB&M, within the Bill Williams arm of Lake Havasu approximately 
2-1/2 miles upstream from Parker Dam and about 14.5 air miles northeast 
of Parker, Arizona. The channel will be within the boundaries of the 
Bill Williams River portion of the Havasu National Wildlife Refuge. 

The intake channel is necessitated by the heavy sediment inflow 
from the Bill Williams River which, if not controlled, would cause 
excessive wear on the pumping plant machinery. The embankment, which 
will form the intake channel, will provide protection from sediment 
deposition in the pumping plant forebay. 

The site of the intake channel was selected using sediment 
studies and several alternative location studies (refer to Chapter VIII 
for discussion of alternatives), and is placed so that the intake channel 
will not be adversely affected during the first 100 years by the estimated 
average annual sediment inflow of 170 acre-feet from the Bill Williams 
River. Sediment deposition studies for the Bill Williams arm of Lake 
Havasu were made in 1963, 1964, and 1968. Following completion of 
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Alamo Dam, 40 miles upstream on the Bill H'illiams River, the studies 
were further revised during August 1970 to provide final design data for 
use in locating the Havasu Pumping Plant and intake channel. Estimates 
indicate that sediment deposits on the south side of the lake will 
accumulate only to the bottom elevation of the channel by about year 2071. 
Sediment deposits will not result in the creation of a land bridge to 
Heron Island which would allow predators ready access to the great blue 
heron colony which uses the island as a nesting and rearing area. 
Protection of the great blue heron colony is discussed in detail in 
Chapter III of this statement. 

The landform embankment will be nonuniform in cross section 
and alinement and is designed to approximate the configurations and 
colorations of the natural peninsulas that finger out from the Buckskin 
Mountains into Lake Havasu in this area. This plan is designed to 
minimize alteration of the natural and scenic values of the shoreline 
area. This landform concept is illustrated by the frontispiece. No 
excavation will be required across the shoreline finger ridges under 
this plan. The open-water area within the intake channel will approx­
imate 60 acres. The embankment itself will occupy about 10 acres of 
surface area and displace approximately 280 acre-feet of water. 

The minimum crest elevation of the landform embankment will be 
456 feet, which is 8.5 feet above the normal operating water-surface 
elevation of Lake Havasu. Design plans provide for a varying width and 
volume for the embankment depending on the amount of material that is 
available. The embankment will have a minimum crest width of 30 feet. 
The varying widths of the embankment will emulate the natural fingers 
and peninsulas protruding into Lake Havasu in the area. The length 
of the embankment from Arizona State Highway 95 will be about 2,400 feet. 

Materials excavated from the pumping plant site during the first 
year of construction should be adequate to construct the initial embank­
ment. Additional material for enhancing the appearance of the embankment 
and for wave erosion protection will be available from structural exca­
vation of the pumping plant and tunnel during the first 4 to 5 years of 
construction at the site. The natural angle of repose of the material 
during placement will determine the side slopes of the embankment. The 
use of native materials will control the coloration of the embankment. 
Larger size excavated material will be used where needed to control 
erosion from wave action in the lake. An unpaved access road, with one 
or two turnarounds, will extend the length of the embankment. Vehicular 
use of this road will be limited to maintenance purposes. Public access 
will be limited to foot travel for recreational purposes such as pic­
nicking, fishing, and swimming on the lake side of the embankment. An 
unpaved parking area will be provided adjacent to Arizona State Highway 95 
to serve as a public rest area and scenic view point. 

The landform embankment will be constructed by dumping materials 
excavated from the pumping plant site into the lake and allowing them 
to settle, displacing the low density lake sediment now covering the 
bottom of the lake. Dust developed during the moving of material will 
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be controlled as described in Chapter IV. Water jetting of lake sedi­
ment will be performed from a barge a short distance ahead of the fill 
operation. To minimize turbidity, jetting pressure will be limited to 
that needed to gently move the sediment to break its cohesion. This 
method of construction was selected on the basis of vane shear testing 
which indicates that the in-place shear strength of the soft silt clay 
sediment material ranges from about 0.5 psi to 1.0 psi at depths of 
25 and 35 feet below the water surface, respectively. The displace­
ment of the lake sediment will be controlled by the shape of the 
advancing end of the embankment structure, the jetting pattern ahead 
of the fill, and the rate of placement of fill materials. 

Existing Arizona State Highway 95 will serve as a cofferdam 
in the intake channel during construction of the pumping plant. Protective 
concrete pads will be placed adjoining the highway shoulders in the area 
where heavy construction equipment will cross the roadway during construc­
tion of the landform embankment. 

The portion of the highway crossing the intake channel will be 
excavated after completion of a temporary detour to handle highway 
traffic. This excavated channel section will be the only shoreline 
excavation that is required. A three-span precast, prestressed, concrete­
beam bridge will be constructed across the channel section. The design 
of the bridge will be esthetically compatible with the design of the 
pumping plant structure. Material excavated from the channel section 
may be used to fill around the pumping plant. 

The intake channel, through which a maximum flow of 3,000 cfs 
will be drawn, will have a bottom elevation of about 424 feet. Flow 
velocities will vary within the intake channel. In the main channel, 
the flow velocity will approximate 0.13-foot per second. Between the 
highway crossing and the pumping plant intake, the flow velocity will 
increase to approximately 1.3 feet per second. These flow velocities 
were estimated using an operating level in Lake Havasu of 447.5 feet, 
an average channel depth of 23.5 feet, and an average main channel 
width of 1,000 feet. The average annual operating level (water-surface 
elevation) of Lake Havasu for the past 16 years has been about elevation 
447.5. The maximum fluctuation for this same time period was about 
6 feet from a high of about 451 feet to a low of about 445 feet. Maximum 
reservoir drawdown under normal operation will not be below water-surface 
elevation 440. This elevation is governed by Article 15 of the contract 
dated February 10, 1933 (Symbol and Number Ilr-712), between the 
Metropolitan Water District of Southern California and the United States 
for construction of Parker Dam. With lower or higher operating water 
levels, the intake channel flow velocities will increase or decrease, 
respectively, but only to a minor extent. 

2. Pumping Plant 

A pumping plant, which will raise a maximum flow of 3,000 cfs 
of Colorado River water from an average elevation of 447.5 to about 
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elevation 1250, will be required in the vicinity of the Buckskin Mountains . 
The site selected for the pumpin~ plant is situated on the south side of 
existing Arizona State Highway 95 and about 500 feet inland from the lake 
shoreline. The pumping plant will be located in Sections 14 and 23, 
T. 11 N. , R. 18 W. , approximately 3/ 4-mile south of the Arizona State 
Highway 95 bridge at the Bill \.Jilliams River. About 20 acres of land 
will be required for construction of the plant and discharge lines. 

The pumping plant will be basically an underground st r ucture \·lith the 
top of the main deck at elevation 458.4, or essentially flush with t he 
surrounding service area. The only portions of the structure to be 
appreciably above grade \V'ill be a visitors' facility, the service building 
equipped with a crane to handle pumping equipment, and the transformers 
with their associated electrical equipment. A portion of t he service 
building and the visitors' facility will be visible from t he highway 
but only from certain angles and within a reach of approxi mately 600 feet 
along the highway. (See Figures 1 and 4.) The standard trashracks to be 
included to prevent intake of large debris will extend about 9 feet above 
the normal water surface elevation of Lake Havasu. 

The structure will be 306.5 feet long and 117 fee t wide a t 
the main deck elevation. The main portion of the structure wi l l be 
111.4 feet high, extending from subgrade elevation 347 to t he main 
elevation of 458.4. The subgrade elevation will be 100.5 f eet below 
the normal operating water-surface elevation in Lake Havas u . The top 
of the service building will be the highest part of the s t ructure. It 
will extend 35.5 feet above the main building deck or to elevation 493.9. 
The service building and visitors' facility, both of which are located 
on the northeast end of the main structure, will be 66.3 f eet wide and 
129.5 feet long. 

The pumping plant will house six electric motor-driven 500-cfs 
pumps with a total capacity of 3,000 cfs. The motors and auxi liary 
equipment will require an electric input of 285 megawa t ts. The pumps, 
spaced approximately 38 feet on centers, and associated equipment will 
occupy six levels of the multilevel structure. The pumps will raise 
Colorado River water 800 feet via two 13-foot-diameter discharge lines 
into the inlet portal of the Buckskin Mountains Tunnel. The discharge 
lines, extending 3,000 feet up the hillside, will be buried \V'ith about 
20 feet of backfill which will be shaped to conform to the or i ginal 
terrain as nearly as possible. 

Site preparation for the pumping plant will require excavation 
of approximately 750,000 cubic yards of material. This material and 
the material excavated later for the underground portion of the pumpin g 
plant structure will be used in construction of the embankment for the 
intake channel. Surface exposure of the excavated area, \V'hi ch is planned 
to be semicircular in shape, will extend 750 feet in to the ~V'ash and 
adjacent ridges south of the highway. Excavation procedures will include 
guidelines for blasting as discussed later in Chapters III and IV . The 
excavation plan will provide for an 85-foot-wide level area at el eva tion 456 
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from the rear of the pumping plant structure to a channel designed to 
prevent floodflows from entering the pumping plant area. Beyond this 
point, excavation into the slope of the mountain will follow a 1:1 
side slope, with a 10-foot-wide berm at about every 40-foot rise in elevation. 
Under this plan, four berms will be needed with the last berm located at 
elevation 610. The difference in elevation between the service yard and 
the highest berm will be about 154 feet. Flatter slopes may be required 
in localized sections. The maximum width of the overall cut area will be 
about 600 feet. 

The pumping plant site is considered the most suitable site 
based on a combination of engineering and geologic studies, foundation 
conditions, locations studies for the discharge lines and tunnel, 
environmental considerations, and construction and operating costs. 
The proposed site also accommodates a discharge pipeline profile having 
little, if any, side hill location and requires a shorter discharge line 
than any of the other locations studied. 

Two hundred and eighty-five megawatts of electric power will be 
delivered to the pumping plant from the Parker switchyard. This capacity 
is required for the 326,400 horsepower of the pumping units and to 
compensate for losses associated with transformers and auxiliary equipment. 
A 230-kv transmission line, about 1-1/2 miles long, will extend from the 
Parker switchyard to a small spreading yard located about 0.6 mile west 
of the pumping plant. The line will probably utilize steel, single­
circuit, free-standing towers. The spreading yard will be equipped with 
improved appearance pothead supports and structures. Underground cables 
will be used between the spreading yard and the pumping plant. 

The 230-kv transmission line will cross the Colorado River about 
1,200 feet downstream from Parker Dam. After crossing the river, the 
line will follow the route of the existing Parker-Bagdad 69-kv line 
which ascends from the river valley to a low ridge in the Buckskin 
Mountains. (See Figure 2.) For the most part, the line will be hidden 
from view by the natural terrain between the river valley and where it 
crosses Arizona State Highway 95. The new line may permit removal of 
the 69-kv line between the pumping plant site and the Parker switchyard. 

Excavation required for site preparation and the pumping plant 
structure may necessitate some drilling and blasting. All drilling 
will be performed with drilling apparatus equipped with water or 
chemical dust-control systems or other equivalent means of controlling 
dust. The dust resulting from drilling will be controlled within safe 
hygienic limits as specified in the "Threshold Limit Values of Airborne 
Contaminates," published by the American Conference of Governmental 
Industrial Hygienists. 

All areas around the pumping plant disturbed by project construc­
tion will be restored to their original appearance as nearly as possible. 
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The construction access road will be modified after completion of 
construction to provide access to the pumping plant, visitors' facility , 
and parking area. 

Figure 5 shows the site of the Havasu Pumping Plant and Havas u 
Intake Channel as it existed in ~ay 1969. The private mobile home 
development has several units now in place. Figure 1 is an artis t' s 
conception of the site after all construction work is complet ed. 

3. Buckskin Mountains Tunnel 

The Buckskin Mountains Tunnel will convey project water pumped 
from Lake Havasu 6.8 miles through the Buckskin Mountains f or direct 
discharge into the open section of the Granite Reef Aqueduct . The 
tunnel will be about 35,000 feet long, either machine-bored f o r a 20-
foot-diameter (finished) circular section, or drilled and blasted by 
conventional means for a 19-foot-6-inch-diameter (finished) horseshoe­
shaped section. The tunnel will be lined with about a 20- i nch-thick 
layer of concrete. The slope of the tunnel will result i n a 33-foot 
differential between the inlet portal, located in Section 23 , T. 11 N., 
R. 18 \-l., and the outlet portal which is near Osborne Has h in Section 19, 
T. 10 N., R. 17 W. The tunnel alinement from the inlet portal will 
follow aS. 31°30'47" E. bearing, for about 3,600 feet, then it will 
curve slightly and continue on aS. 16°11'28" E. bearing t o the outlet 
portal. 

The tunnel inlet portal will be located at the foot of a vertical 
butte about 800 feet above the pumping plant and 400 fee t below the top 
of the mesa. A cut will be necessary for the inlet portal and a small 
parking area. The inlet portal will form a transition between the two 
13-foot-diameter discharge pipes and the tunnel section. Al though the 
concrete portal structure will be about 35 feet high, a sub s t antial 
portion will be underground and only the top 14 feet of the gate control 
housing will be visible from either the highway or lake. An access road 
adjacent to the pumping plant site from Arizona State Highway 95 up the 
hillside to the inlet portal will be required. After complet ion of the 
tunnel, this access road may be used for maintenance of the gates in the 
tunnel inlet. 

The Osborne Wash road which runs east from Parker will be used 
as construction access to the south portal or tunnel outlet. The 
contractor will be responsible for the condition and maintenance of 
this road or any other road which is used in the construction area f or 
performing the work or for traveling to and from the worksites . Figure 6 
shows the existing Osborne Wash and Mineral Wash roads leading t o t he 
outlet portal. 

About 5 acres will be needed for a construction staging site in 
the vicinity of the outlet portal. This area is presently scarr ed wi th 
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Site Location of Havasu Intake Channel, Havasu Pumping Plant and Buckskin Mountains 
Tunnel (Inlet Portal) on South Shore of Bill Williams Arm of Lake Havasu. 
Photograph Noo P344-300-9851 
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abandoned mines and prospectors' access roads. Any changes made to the 
terrain by project construction will be obliterated after completion of 
the work. Temporary powerlines for construction purposes will be 
required to each of the tunnel portals. When the tunnel is completed, 
these lines will be removed and their paths restored as nearly as 
possible to original condition. 

About 700,000 cubic yards of tunnel excavation will be required. 
Some of the material excavated from the inlet portion of the tunnel may 
be used to enhance the inlet embankment previously described, or used as 
material for a public parking area on the lakeshore. This material will 
be dampened to avoid a dust problem during handling. 

Material or spoil which is removed from the outlet portal of the 
tunnel will be spread in gullies to blend with the natural landforms or 
deposited in other selected areas and shaped to conform with the natural 
contours of the existing terrain . The excavated spoil, when deposited 
in gullies, may require stabilization to prevent erosion and subsequent 
transport to downstream areas. Dampening of this material and possibly 
the areas where it is deposited will also alleviate dust problems. 
Water from Lake Havasu will be available to the contractor for this 
purpose or for any other construction activity. 

The tunnel lining will require about 180,000 cubic yards of 
concrete. The aggregates used in the manufacture of the concrete may be 
obtained on Reclamation-withdrawn land about 10 miles southwest of the 
tunnel outlet in the Osborne Wash area. The 10 to 20 acres that may 
be disturbed will be graded after construction is completed to conform 
with the surrounding landscape. Alternatively, all materials used in 
the manufacture of concrete may be obtained from commercial sources. 

4. Power Source and Transmission Requirements 37, 38, 114, 132 

In general, this section discusses the provisions for supplying 
the 285-megawatt electric load of the Havasu Pumping Plant. Details of the 
transmission system for the CAP will be included in later individual 
environmental statements. Because of fluctuating load conditions in the 
Pacific Southwest interconnected power system, direction reversal of electric 
power flow will occur in the transmission lines. In order to understand 
possible flow patterns that will be available to the Havasu Pumping 
Plant, as well as other CAP pumping units, it is necessary to describe 
the concept of the backbone transmission system to be used for the CAP. 
The load requirement of the Havasu Pumping Plant is by far the largest 
single power demand in the CAP. 

For the purpose of supplying power to the CAP and augmenting 
the Lower Colorado River Basin Development Fund, the Secretary of the 
Interior was authorized and directed by Section 303 of the CAP Act to 
determine and recommend a plan to Congress within 1 year of the effective 
date of the Act. The Secretary filed his report with Congress on 
September 30, 1969, recommending that the Federal Government participate 
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in a thermal-generating powerplant as the most suitable alternative for 
supplying the power requirements of the CAP. On December 12, 1969, the 
Secretary signed contracts providing for participation by the United 
States in the Navajo Project which consists of a thermal powerplant 
complex near Page, Arizona, and the Western and Southern Transmission 
Systems. Taking into account manufacturers' warranties, motor efficiencies, 
power transformers, station auxiliary losses, and transmission losses, the 
Secretary's report indicated that the electric capacity required at the 
powerplant to serve the CAP operating at full hydraulic capacity of 3,000 cfs 
would be 561 megawatts. The Navajo plant was initially designed for a rated 
capacity of 2,310 megawatts in the units. The Secretary of the Interior 
contracted for entitlement of 24.3 percent of this capacitv for the CAP~ 
The remaining capacity is shared by five non-Federal participants in the 
Navaio P~o1P.ct. The net plant capacity has been reduced 60 megawatts due 

to the addition of additional air quality control equipment, as 3iscussec 
on pages 36-43 of the overall CAP final environmental statement. 

The Navajo Project points of power delivery via the Western . 
and Southern Transmission Systems are at the McCullough Switching Sta tion 
and the Westwing Substation. McCullough Switching Station is located near 
Boulder City, Nevada. The Westwing Substation is situated near Phoenix, 
Arizona. As a part of the Pacific Northwest-Pacific Southwest Intertie 
system, the Westwing Substation will be interconnected to the Liberty­
Pinnacle Peak circuit. This interconnection will require only about 
1-1/2 miles of double-circuit line. The Mead Substation, located about 
15 miles northeast of the McCullough Switching Station, will be intPr­
connected with the McCullough Switching Station by either a new line or 
by contractual arrangements over existing circuits via the Eldorado 
Substation. In addition to the use of these interconnections as a part 
of the Pacific Southwest power grid system, the interconnections will also 
provide a path for power flow between the Navajo Project and the primary 
takeoff points for the CAP transmission system, i.e., the Mead and Liberty 
Substations. 

The 230-kv backbone transmission system for CAP, which will 
be an inteerated Federal system serving many functions, will connect 
the Mead Substation to the Liberty Substation. The lines required _ 
will consist of the Mead-Davis 230-kv Transmission Line No. 2, the Davis­
Parker 230-kv Transmission Line No. 2 (which will tie to the existing 
Parker Powerplant Switchyard), and the Parker-Liberty 230-kv Transmission 
Line. Figure 7 presents a schematic sketch of the system concept. IUth 
these transmission lines, it will be possible to deliver power from the 
Navajo Project to the Havasu Pumping Plant either through the McCullough 
Switching Station or the Westwing Substation, depending on the overall 
load demands in the Pacific Southwest power grid system. The Havasu 
Pumping Plant will be connected to the Parker switchyard as discussed 
earlier in Section D.2. 

5. Communication System 132 

Microwave channels to provide communication circuits and 
telemetering circuits from the Navajo Generating Station are being 
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provided and developed by the Project Hanager (Arizona Public Service 
Company) for the Navajo Project Southern Transmission System. A 
communication system will also be necessary to provide status monitoring 
of the Havasu Pumping Plant and related structures. The radio communication 
and microwave system required for construction and operation of the Havasu 
complex will utilize already existing and developed sites on the Parker­
Davis Project communications system. The only required addition to the 
system will be antennas to provide radio and microwave channels from the 
pumping plant complex to the base station. 

E. 132 Function of the Feature 

In general, the Gila River Basin with its principal tributaries 
from above Painted Rock Dam to the upper reaches of the river in 
southwestern New Mexico will be the area of principal benefit from the 
water diverted by the Havasu Pumping Plant. This area encompasses the 
metropolitan areas of Phoenix and Tucson and the large agricultural 
complex located primarily in Maricopa, Pinal, and Pima Counties in 
central Arizona. It is to these areas in central Arizona that direct 
delivery of Colorado River water can be made. Communities and agri­
cultural areas located in and adjacent to the upper Gila River watershed 
primarily in Grant County, New Mexico, may also receive the additional 
water made available through exchange agreements between the CAP and 
central area water users in Arizona receiving Colorado River water. 

Exchange water has been requested which would permit an increase 
in outdoor recreation and fish and wildlife enhancement through 
development and operation of upstream lakes on Gila River system 
tributaries. 

1. General Operating Criteria 4 • 6 • ?, 9 • 10 

The Colorado River will be the major source of CAP water. 
Releases from Glen Canyon Dam will be governed by coordinated long­
range operating criteria as required by Public Law 90-537. Glen 
Canyon releases and intervening inflow between Glen Canyon Dam and 
Lake Mead are regulated by Hoover Dam, which is operated under provisions 
of the Boulder Canyon Project Act and the Boulder Canyon Project Adjustment 
Act. Releases from Hoover Dam are made to meet contractual commitments to 
water users in Arizona, California, and Nevada, including water rights as 
stipulated in the Supreme Court decree in Arizona v. California and the 
obligations of the Mexican Water Treaty. 

The annual Colorado River diversion to central Arizona will range 
from an estimated minimum of 0.38 million acre-feet during extreme drought 
to the designed capacity of about 2·. 2 million acre-feet during periods of 
surplus water availability. The long-term average diversion will be about 
1.2 million acre-feet annually. The Secretary of the Interior, working 
with state agencies, conservation and irrigation districts, and within 
the state water-law structure, will make specific water allocations and 
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subsequent contracts based on the availability of Colorado River water 
and the local water-supply conditions and needs, 

2. Feature Operating Criteria 33, 34, 41, 98, 124-125, 131, 136-138 

As required by Public Law 90-537, water for the CAP will be 
diverted from Lake Havasu on the Colorado River. Choice of the diversion 
structure was made after a study of alternative methods for water delivery 
to the Granite Reef Aqueduct. These alternatives are discussed in 
Chapter VIII and in the final overall environmental statement for the 
CAP. 

Operation of the Havasu Pumping Plant in diverting the major 
portion of Arizona's remaining entitlement to Colorado River flows 
will be in accordance with Section 30l(a) of Public Law 90-537 and 
Article 8.10 of the contract between the United States and the 
Central Arizona Water Conservation District. Capacity in the Granite 
Reef Aqueduct in excess of 2,500 cfs may be utilized in the daily 
operations of the project so as to maximize CAP benefits. The use 
of such capacity will not result in the annual diversion of a quantity 
of ·water in excess of the CAP's legal entitlement under the Colorado 
River Basin Project Act. Section 602(a) of the Act states: "In 
order to comply with and carry out the provisions of the Colorado 
River Compact, the Upper Colorado River Basin Compact, and the Mexican 
Water Treaty, the Secretary shall propose criteria for the coordinated 
long-range operation of the reservoirs constructed and operated under the 
authority of the Colorado River Storage Project Act, the Boulder Canyon 
Project Act, and the Boulder Canyon Project Adjustment Act. To effect in 
part the purposes expressed in this paragraph, the criteria shall make 
provision for the storage of water in storage units of the Colorado River 
storage project and releases of water from Lake Powell in the following 
listed order of priority: (1) releases to supply one-half the deficiency 
described in article III(c) of the Colorado River Compact, if any such 
deficiency exists and is chargeable to the States of the Upper Division, 
but in any event such releases, if any, shall not be required in any year 
that the Secretary makes the determination and issues the proclamation 
specified in section 202 of this Act; (2) releases to comply with 
article III(d) of the Colorado River Compact, less such quantities of water 
delivered into the Colorado River below Lee Ferry to the credit of the 
States of the Upper Division from other sources; and (3) storage of water 
not required for the releases specified in clauses (1) and (2) of this 
subsection to the extent that the Secretary, after consultation with the 
Upper Colorado River Commission and representatives of the three Lower 
Division States and taking into consideration all relevant factors 
(including, but not limited to, historic stream-flows, the most critical 
period of record, and probabilities of water supply), shall find this to 
be reasonably necessary to assure deliveries under clauses (1) and (2) 
without impairment of annual consumptive uses in the upper basin pursuant 
to the Colorado River Compact: PROVIDED. That water not so required to 
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be stored shall be released from Lake Powell: (i) to the extent it can 
be reasonably applied in the States of the Lower Division to the uses 
specified in article III(e) of the Colorado River Compact, but no such 
releases shall be made when the active storage i~ Lake Powell is less 
than the active storage in Lake }lead, (ii) to maintain, as nearly as 
practicable, active storage in Lake Mead equal to the active storage 
in Lake Powell, and (iii) to avoid anticipated spills from Lake Powell." 

The Colorado River water pumped by the Havasu Pumping Plant 
will, through hydrologic coordination and water exchange provisions, 
make possible vital and essential basin-wide water uses including new 
water resources development in western New Mexico. Final operating 
criteria for the aqueduct system will be established from coordinated 
operation studies of the entire Colorado P~ver and Gila River systems 
during the preparation of the definite plan report, water service 
contract negotiations, and preparation of standard operating procedures. 
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II. DESCRIPTION OF THE ENVIRONHENT 

A. Climate 72 • 75 

The Havasu feature is located in the arid Sonoran Desert portion 
of the southwestern United States. The climate of this area is 
characterized by long, hot summers, and short , mild winters; low 
annual rainfall; low relative humidity; high evaporation; and a high 
percentage of days of possible sunshine. 

There are two distinct moisture sources. ~Unter precipitation is 
associated with moisture moving into the area from the Pacific Ocean, 
while the Gulf of Hexico supplies moist air for most of the region's 
summer rains. Winter rains, sometimes lasting for several days, usually 
occur as gentle showers over a large area. Local summer thunderstorms, 
which usually cover only small areas, are usually of high intensity and 
of short duration and produce many of the destructive flash floods well 
known in the Southwest. 

The annual precipitation in the Parker area averages about 5 inches. 
The temperatures reported by the Environmental Data Service for Parker 
during 1971 are an annual average of 71.6° F., with a January average 
of 52.6° F., and an average of 95.8° F. for July. Summer temperatures 
are commonly in excess of 100° F. and have reached a maximum of 120° F. 
The minimum recorded winter temperature is 20° F. The average frost­
free period in the area is in excess of 300 days. 

B. Topography 76 • 92 

The work area is generally in the northwestern part of the Buckskin 
Mountains and the lower end of the Bill \Ulliams River valley - inundated 
by an arm of Lake Havasu. The topography of the area is dominated by 
The Mesa, an 18-square-mile dissected plateau of volcanic rocks lying 
at an elevation of about 1,500 to 1,800 feet. The maximum relief 
ranges from about 250 feet in the southeast to about 1,400 feet on the 
north side along the Bill Williams River. The plateau is edged by 
cliffs up to 600 feet high, and moderate to steep slopes extend from 
the cliffs down to the lowlands. 

The topography of The Mesa and the adjacent areas strongly affects 
the type and location of proposed structures. A tunnel is required 
through The Mesa because of engineering and environmental problems 
that would be encountered in constructing an open aqueduct on the 
steep talus-covered slopes over or around the plateau. The elevation 
of the tunnel is controlled by the elevation of the plains along the 
aqueduct route south and east of The Mesa. The inlet portal needs to 
be located as far west as topographically possible in order to be near 
deep water in Lake Havasu, away from the encroaching Bill Williams delta. 
The pumping plant should be located generally do"tomslope from the portal 
site. Since the Bill ·\Villiams arm contributes to sediment buildup in 
the lake along its south shore, a protective dike is needed north of the 
pumping plant inlet to maintain an open waterway. 
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The topographic environment along the Bill \.Jilliams River has been 
modified by the construction of Parker Dam and impoundment of Lake Havasu 
in 1938 and subsequent construction of Arizona State Highway 95, a 
transmission line with access roads, and a privately-owned, 270-space 
trailer court near the pumping plant site. Sediment from the Bill Williams 
River has covered much of the original topography in this portion of the 
lake and has formed a delta of approximately 1, 890 acres. i'Iuch of this 
delta is presently occupied by phreatophytic and hydrophytic vegetation 
in the upper reach of the Bill Williams arm and provides good wildlife 
habitat. This vegetation starts about 3/4 mile northeast of the intake 
channel site, and then grows progressively more dense upstream in the 
Bill Williams arm. The intake channel and pumping plant site is along 
the south shore of Lake Havasu. A portion of the site occupies the 
former flood plain of the Bill Williams River (see Figure 8). Ridges 
and hills on the side of the valley are partially submerged, resulting 
in several small islands and peninsulas along the south lake shore. 
Heron Island, the largest of the islands which is about 2 acres in size 
and rises about 170 feet above normal water level, lies about 1/4 mile 
to the west of the tip of the intake channel embankment (see Figure 9). 

The peninsula from which the dike will originate is a narrow, 
smooth ridge about 350 feet wide at the submerged base and rises 80 feet 
above the lake floor, with an average slope of about 3 horizontal to 1 
vertical. The submerged slopes are generally less steep. North of the 
submerged base of the ridge, the topography is flat and smooth due to a 
cover of soft lake sediment, but the prelake flood plain floor under the 
sediment probably had shallow channels and other lm¥ relief features. 
The intake channel will be located partly between natural peninsulas 
and will reach inland a few hundred feet up a canyon. The channel ~-1ill 
be extended into the lake by constructing a free-form dike from the end 
of the eastern peninsula northwest onto the submerged flood plain. 

The pumping plant site is upslope to the south on the same ridge that 
forms the abutment for the free-form dike. At this site, the ridge is 
about 250 to 350 feet wide, rising up to 120 feet above the gully bottoms. 
The topography is irregular due to gullies and small cliffs. Construction 
of the pumping plant will require excavating through the ridge to an ele­
vation well below that of the adjacent canyon bottoms. The pumping plant 
site takes advantage of a smooth surface with a minimum of cross-drainage 
problems for the discharge lines to the Buckskin Mountains Tunnel portal, 
and a topographically suitable intake channel area. 

The discharge lines from the pumping plant will extend about 3,000 
feet up a relatively smooth talus slope to the base of the cliffs on 
the edge of The Hesa. The slope increases gradually from about 
15 percent along the lower end of the alinement to about 60 percent 
at the portal site. About half•o7ay up the slope the alinement crosses 
a natural drainage channel about 100 feet wide and 10 feet deep. 

The Buckskin Mountains Tunnel inlet portal is near the base of 
cliffs in the volcanic cap of The Mesa, and the tunnel will penetrate 
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Site Location of the Havasu Feature in the Former Flood Plain Area of the 
Bill Williams River , Photograph No. P344-300-9852 
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The Hesa from nort hwest t o southeast. Tunne l grade will be about 200 to 
600 feet below The Mesa land surface, except under a few canyons or washes 
that have been eroded to within 50 feet of grade. One slight bend is 
required near the northern end to avoid a canyon that cuts deeply into 
the plateau. The tunnel will exit at a low ridge on the southeastern 
edge of The Mesa alongside Osbo r ne Wash. 

c. Geology 76, 77, 89-92 

The area consists basically of fault-block mountain ranges with 
intervening alluvium-filled basins. Two distinct generations of 
structures are apparent. An older generation of ranges was partially 
covered by a thick accumulation of alluvium and by volcanic rocks. 
Subsequently, large scale faulting and tilting produced a younr,er 
generation of mountains which incorporate the volcanic rocks and basin­
fill deposits. Finally, the land surface has been strongly modified by 
geologically recent stream erosion and deposition. 

All of the events and conditions described above are represented in 
the area of the proposed structures. The Mesa, a prominent topographic 
feature of the Buckskin Mountains and the site of the Buckskin Mountains 
Tunnel, is a plateau capped by a slightly tilted sequence of volcanic 
rocks. Tilting and uplift of the plateau occurred on faults along the 
Bill Williams River, including faults at and near the site of the Havasu 
Pumping Plant and intake channel. The volcanic rocks forming The Mesa 
overlie gneiss and sandstone mountains and alluvial deposits which fill 
the old valleys, and these materials are all represented on the north 
slope of The Mesa between the tunnel portal and Lake Havasu. The surface 
is mostly covered with relatively thin deposits of soils and rock fragments 
including: (1) t a lus on the steep slopes below the volcanic rocks of 
The Mesa, (2) river sand and gravel along the Bill Williams River, and 
(3) lake and delta sediments under Lake Havasu. 

The geologic conditions and processes at the specific structure sites 
influence to a considerable degree their location, design, construction 
methods, and costs. The intake channel embankment, designed to prevent 
the encroachment of the Bill ~-lilliams River delta into the pumpinr, plant 
inlet, will be founded on competent river alluvium overlain by soft lake 
sediment up to 26 feet thick. The design and construction methods will 
accommodate the soft mud on the lake bottom which will allo,., the fill 
material to settle deeply into it. The embankment will abut a partially 
submerged ridge of weakly to moderately cemented sandstone and conglomerate 
that will provide an adequate foundation for the structure. 

The Havasu Pumping Plant site is about 500 feet inland from the south 
shoreline of the lake on the same ridge as the embankment abutment. About 
800 feet from the end of the ridge, a large inactive fault separates the 
sedimentary rocks on the north from gneiss on the south. The pumpinf, 
plant foundation is located entirely on the gneiss, \vhich is a better 
foundation material than the faulted, clayey sandstone to the north. 
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The Hesa from northwest to southeast. Tunnel 8rade will be about 200 to 
600 feet below The Mesa land surface, except under a few canyons or washes 
that have been eroded to within 50 feet of grade. One slight bend is 
required near the northern end to avoid a canyon that cuts deeply into 
the plateau. The tunnel will exit at a low ridge on the southeastern 
edge of The Hesa alongside Osborne Wash. 

c. Geology 76, 77, 89-92 

The area consists basically of fault-block mountain ranges with 
intervening alluvium-filled basins. Two distinct gene rations of 
structures are apparent. An older generation of ranges was partially 
covered by a thick accumulation of alluvium and by volcanic rocks. 
Subsequently, large scale faulting and tilting produced a younger 
generation of mountains which incorporate the volcanic r ocks and basin­
fill deposits. Finally, the land surface has been strongly modified by 
geologically recent stream erosion and deposition. 

All of the events and conditions described above are represented in 
the area of the proposed structures. The Mesa, a prominent topographic 
feature of the Buckskin Mountains and the site of the Buckskin Mountains 
Tunnel, is a plateau capped by a slightly tilted sequence of volcanic 
rocks. Tilting and uplift of the plateau occurred on faults along the 
Bill \Villiams River, including faults at and near the site of the Havasu 
Pumping Plant and intake channel. The volcanic rocks forming The Mesa 
overlie gneiss and sandstone mountains and alluvial deposits which fill 
the old valleys, and these materials are all represented on the north 
slope of The Mesa between the tunnel portal and Lake Havasu . The surface 
is mostly covered with relatively thin deposits of soils and r ock fragments 
including: (1) talus on the steep slopes below the volcani c rocks of 
The Mesa, (2) river sand and gravel along the Bill Williams River, and 
(3) lake and delta sediments under Lake Havasu. 

The geologic conditions and processes at the specific structure sites 
influence to a considerable degree their location, design, construction 
methods, and costs. The intake channel embankment, designe d to prevent 
the encroachment of the Bill \-lilliams River delta into the pumping plant 
inlet, will be founded on competent river alluvium overlain by soft lake 
sediment up to 26 feet thick. The design and construction methods will 
accommodate the soft mud on the lake bottom which will allmv the fill 
material to settle deeply into it. The embankment will abut a partially 
submerged ridge of weakly to moderately cemented sandstone and conglomerate 
that will provide an adequate foundation for the structure. 

The Havasu Pumping Plant site is about 500 feet inland from the south 
shoreline of the lake on the same ridge as the embankment abutment. About 
800 feet from the end of the ridge, a large inactive fault separates the 
sedimentary rocks on the north from gneiss on the south. The pumpinp, 
plant foundation is located entirely on the gneiss, \vhich is a better 
foundation material than the faulted, clayey sandstone to the north. 
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The excavat i on for the pumping plant, being considerably larger than the 
actual plant foundation, will include, besides gneiss, minor amounts of 
sedimentary rocks, unconsolidated soils, and andesite occurring as thin 
vertical dikes. 

As mentioned previously, the discharge lines from the pumping plant 
to the Buckskin Mountains Tunnel portal will extend up a relatively smooth 
talus slope. The talus, composed of gravel-size to boulder-size fragments 
of andesite with a matrix of silty sand, is from about 10 to 30 feet thick. 
Gneiss underlies the talus along most of the lower two-thirds of the aline­
ment. In the lower part of the upper one-third, the talus covers an area 
a few hundred feet ,.,ide of fine-grained sand and weak sandstone. In the 
upper few hundred feet of alinement the talus covers the lower portion of 
the volcanic-rock sequence that caps The Mesa. The discharge lines will be 
buried in trenches excavated into the talus, and slightly into underlying 
materials where the talus is thin. The talus provides easy excavation, 
suitable materials for bedding and backfill, and generally a stable 
foundation. On steeper slopes where the talus may be loose and unstable, 
the trenches will be cut sufficiently deep into underlying materials to 
provide a proper foundation. 

At the route and elevation under consideration, the Buckskin Mountains 
Tunnel will penetrate, in its entirety, a volcanic assemblage of nearly 
horizontal andesite lava flows, interlayered pyroclastic rocks ranging 
from tuff to boulder agglomerate, and vertical dikes. Some intervals 
will be ent i rely in massive hard andesite, some will be entirely in soft 
tuff or agglomerate, and others will be in multiple layers of varying 
hardness. An absence of mineralization was found during the geologic 
drilling and exploration program by Reclamation. The drilling program 
consisted of about 5,800 feet total length of core drilling at 22 holes, 
ranging in depth to about 500 feet and to at least 10 feet below the 
tunnel grade. Although isolated pockets of mineralization could be 
encountered, there is little indication that such pockets would be of 
commercial value. No gas or significant waterflows are anticipated, 
and the tunnel will have no e f fect on local ground-water conditions. 

There is no evidence that any of the local faults have been active 
in historical times. No damaging earthquakes have been recorded in the 
area , although the Lake Havasu vicinity has experienced a fe,., minor tremors 
since Parker Dam was constructed. Regionally, the feature is within an 
area of little seismic activity. 1fuile shocks, related to epicenters in 
the seismically-active Salton Trough about 100 miles to the southwest, may 
be felt in the Parker area, these shocks will probably be in the Modified 
~ercalli V-VII ran ge. Little to no dn ·a ge would be experienced by project 
facilities within this range, or by g r0und motion associated with this 
earthquake range. No landslic'les have teen identified in the project area, 
indicating li ttle possibility that lanc;sl ides nrt y h P tri ?.. 1?-PrPd hy fntm·p 

seismic activity. 
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D. Vegetation ll-l6 , 76 • 121 

Vegetation in the area is extremely sparse consistinr, of species that 
are of Sonoran and Mohave Desert origins. This area is a transition zone 
between the two deserts. Vegetation species are more typically Sonoran, 
while the sparseness of species is characteristic of Mohave. The rock 
ridges, canyons, and talus slopes leading upward from the lakeshore to the 
top of The Mesa are dotted sparsely with catclaw, saguaro, barrel, cholla 
and hedgehog cacti, creosote bush, ironwood, smoketree, ocotillo, and 
mesquite. Small stands of saltcedar and paloverde trees are also found 
along the shorelines and bottoms of wash areas. Seeds of seasonal grasses 
and flowering plants are present in the soil to germinate, grow, and 
produce new seed when winter or summer storm rainfall is adequate to 
trigger the response from the appropriate seed. Often several seasons 
will elapse before the proper moisture conditions occur. 

The vegetation of the lake marsh area and upstream riparian area of 
the Bill Williams segment of the Havasu National Wildlife Refuge includes 
cattail, reed, tule, saltcedar, willow, mesquite, baccharis, arrowwced, 
and cottonwood. None of the marsh and riparian vegetated areas will be 
affected by construction of the Havasu feature. The vegetation on the 
ridges and slopes above the influence of the ground-water level in the 
river bottom and Lake Havasu is typical of the Sonoran-~ohave Desert. 

The Arizona Agricultural and Horticultural Commi ssion will be 
consulted regarding clearing of native vegetation and transportation 
and replanting of any salvaged plants. 

E. Fish and Wildlife - Vertebrates and Invertebrates 35, 100 

There are many species which are numerous, prolific, and capable of 
competing with other species in order to establish and occupy a niche. 
These include species managed as a renet.-1able resource for game purposes. 
Other species which are limited in numbers and \vhich are or may be declining 
in population have been classified and designated as rare, endangered, 
peripheral, or status undetermined by the Bureau of Sport Fisheries and 
~vildlife in the publication, "Rare and Endangered Fish and Hildlife of the 
United States" (1968). These four designations are defined as follot.-ls: 

Endangered: An endangered species or subspecies is one whose prospects 
of survival and reproduction are in immediate jeopardy. Its peril may 
result from one or many causes - loss of or change in habitat, overexploitation, 
predation, competition, disease. An endangered species must have help or 
extinction will probably follow. 

Rare: A rare species or subspecies is one that, although not presently 
threatened \vith extinction, is in such small numbers throughout its range 
that it may be endangered if its environment worsens. Close watch of its 
status is necessary. 
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Peripheral: A species or subspecies ~·lhose occurrence in this country 
is at the margin of its natural range. Special attention may be needed 
to retain them in the United States. 

Status Undetermined: A species or subspecies ••hich has been su8gested 
for rare or endangered classification, but about which further information 
is needed to clarify its status. 

Species which are managed for game purposes and species which are 
included in the rare and endangered species list are discussed in the 
sections on fish, amphibians and reptiles, birds, mammals, and in other 
fish and wildlife discussions. Only species which are endangered are 
listed by the Bureau of Sport Fisheries and Wildlife in Appendix D, 
50 CFR 17. This official list is periodically revised, the current list 
being dated October 13, 1970. 

Individual states also classify species as rare or endangered within 
that state. Such a state classification may not be recognized by an 
adjoining state or BSFH's list. 

1. Invertebrates 

The invertebrate fauna at Lake Havasu are considered to have 
stabilized since the construction of Parker Dam and Lake Havasu. The 
insects especially have successfully invaded, exploited, and established 
themselves in environmental "niches." 

There are aquatic and terrestrial groups; subterranean and 
arboreal species; aquatic forms living as climbers on vegetation, 
sprawlers on the bottom, burrowers in the bottom, free ranging, close 
clinging, and vegetation inhabitating forms; there are plant and animal 
parasites; parasites on parasites; scavengers; carnivores; predators; 
copriphags; saprophags; phytophags on all the species of plants, and on 
all the parts of the plants, roots, trunks, stems, leaves, flowers, and 
seeds ; there are ground and plant nesting species; symbiotic relationships 
between plant and insect, animal and insect; oligolectic and polylectic 
pollinators; poisonous and nonpoisonous forms and a few whose relationship 
to the whole is nebulous. No other group of animals so completely dominates 
the environment. Nor do the invertebrates find an equal when it becomes 
necessary to adapt and survive under changing conditions. Neither the 
construction of the feature nor the slight change in the circulation pattern 
of water in Lake Havasu due to project pumping is expected to have an 
appreciable effect upon the invertebrates. 

2 • Fish 80, 86, 94, 100, 116 

Table 1 in the Appended Material lists the 13 species of fish 
that occur in the vicinity of the Havasu Intake Channel. Lake Havasu 
provides a warm water game fishery of introduced species, supporting 
variable populations of largemouth and striped bass, crappie, sunfish, 
and catfish. Important nongame species of fish include large numbers 
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of carp and threadfin shad, and numerous populations of other introduced 
species such as fathead minnows and shiners. 

a. Native Fishes 24 • 25 

Native species of fish original ly found in the reach of the 
Colorado River now occupied by Lake Havasu were Colorado River squawfish, 
humpback sucker, flannelmouth sucker, bonytail chub, and woundfin. It is 
possible that swift- water forms of speckled dace and humpback chub also 
existed. According to ichthyologists, humpback suckers, flannelmouth 
suckers and bonytail chub are occasionally caught in this area. During 
aquatic surveys in Lake Havasu in 1972, about a 7-pound humpback sucker 
was captured and released in the Bill Williams arm. All the afore­
mentioned species of fish are found in other parts of the Colorado River 
drainage. 

Little is known of the fish fauna of the Bill Hilliams River 
from Alamo Dam to Lake Havasu. Since the completion of Alamo Dam by the 
Corps of Engineers in 1968, lands downstream from the Alamo Dam have been 
extensively cleared and developed for irrigated farming. The irrigation 
water supply comes from ground-water pumping. As long reaches of the 
Bill ~Hlliams River are dry for extended periods every year, an effective 
barrier to fish movement exists. This area is also out of the area of 
influence of project facilities. 

In recent years decreasing amounts of basic food production 
in Lake Havasu have contributed to a depression of the game fish popu­
lation. Fishing participation and success have been further reduced 
by the high incidence of recreational boating. 

b. Rare and Endangered Species 100 

Rare and endangered fish included in the Bureau of Sport 
Fisheries and Wildlife' s 1968 "Rare and Endangered Fish and ~.Jildlife 
of the United States" are not knmm to exist in Lake Havasu. The 
humpback sucker, which is listed as status undetermined, is rarely 
encountered in Lake Havasu. The California Department of Fish and 
Game designates the humpback sucker and the bonytail chub as rare in 
California. The Arizona Game and Fish Department does not designate 
rare species. 

The Colorado River squawfish is found in the upper Colorado 
River basin, but has not been found below Hoover Dam in recent years. 
The Colorado River squawfish is currently listed as endangered in the 
1968 edition of the Bureau of Sport Fisheries and ~Vi ldlife's "Rare and 
Endangered Fish and ~Hldlife of the United States. " The wound fin, 
which before 1900 lived in the lower Gila River, is now found only out­
side the area in the Virgin River above Lake Mead. 
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3. Terrestrial Vertebrates l7-23, 80 

More than 750 species and subspecies of terrestrial vert eb rates 
occur in the lower Colorado region. Over 40 of these species of wi ldlife 
provide hunting, ran ging from highly prized big game to nongame s pecies. 
' 1any other species, mostly small mammals and birds, provide enjoymen t for 
the nonhunting outdoorsman for nature study and photography. 

a. Amphibians and Reptiles 19 • 35' 100 

The herpetofauna has not changed radically in the ''"a tershed 
area due to man's activities. 

Table 2 in the Appende d Materi al lists the amphibians and 
reptiles that are found in the feature area. The list includes 25 species 
of snakes, 21 species of lizards, four species of tur t l es, and 10 species 
of amphibians (frogs and toads). ~1one of the species of rep tiles or 
amphibians found in the Lake Havasu area is considered r a r e or endangered 
by the Bureau of Sport Fisheries and Wi l dl i fe. The r eticulate Gila 
monster (Heloderma suspectum suspectum) and the desert torto i se (Gopherus 
agassizi) are listed as status undetermined species in t he 196 8 e dition 
of the "Rare and Endangered Fish and Wildlife of t he United Sta tes ." 

b. Birds 18, 80, 85, 86, 117, 118, 133 

In general, the species of birds found in an area depends 
on the type of vegetation. As is true with other forms o f life f ound 
in and adjacent to the project area, the bird fauna is ve ry diverse. 
This is due to the great diversity of habitats. By re f erring to the 
description of the ve getation presented earlier, it may be seen t hat even 
within a small area there are many different habitats. Of grea t es t 
significance is the riparian community, which provides habitats fo r the 
most abundant and diverse bird fauna. By lis ting a fe''" of the many 
varied habitats ''"ithin the riparian community, the dive rsity becomes 
apparent. There are open Hater marsh areas, thickets, a fe\v tall t rees , 
shrubs, and tall grass areas. 

Table 3 in the Appended Hateri al lists the 26 4 species of 
birds, with critical life history data, observed and identified by 
personnel of the Havas u National Wildlife Refuge. Host spe ci es lis ted 
are found in the riparian and marsh habitats, the closest being in the 
Bill 1.Jilliams delta about 3/4 mile from the Havasu Intake Channel. 
These species will be occasional and/or accidental visitors to the 
actual project area. 

A letter dated November 21, 1969, from the Bure au of Sport 
Fisheries and '.Jildlife, ''"i th the concurrence of the Arizona Game and 
Fish Department, stated that Heron Island (outside the refuge) is use d 
by about 15 pairs of great blue heron as a nesting and rearing area, 
from March through July of each year. (See Figure 10.) The physical 
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3. Terrestrial Vertebrates 17-23, 80 

More than 750 species and subspecies of terrestrial vertebrates 
occur in the lower Colorado region. Over 40 of these species of wildlife 
provide hunting, ran ging from highly prized big game to nongame species. 
"!any other species, mostly small r:tammals and birds, provide enjoyment for 
the nonhunting outdoorsman for nature study and photography. 

a. Amphibians and Reptiles 19 • 35' 100 

The herpetofauna has not changed radically in the \-latershed 
area due to man's activities. 

Table 2 in the Appended Material lists the amphibians and 
reptiles that are found in the feature area. The list includes 25 species 
of snakes, 21 species of lizards, four species of turtles, and 10 spec.ies 
of amphibians (frogs and toads). irone of the species of reptiles or 
amphibians found in the Lake Havasu area is considered rare or endangered 
by the Bureau of Sport Fisheries and Wi ldlife. The reticulate Gila 
monster (Heloderma suspectum suspecturn) and the desert tortoise (Gopherus 
agassizi) are listed as status undetermined species in the 1968 edition 
of the ''Rare and Endangered Fish and Hildlife of the United States. " 

b. Birds 18, 80, 85, 86, 117, 118, 133 

In general, the species of birds found in an area depends 
on the type of vegetation. As is true with other forms of life found 
in and adjacent to the project area, the bird fauna is very diverse. 
This is due to the great diversity of habitats. By referring to the 
description of the ve getation presented earlier, it may be seen that even 
within a small area there are many different habitats. Of greatest 
significance is the riparian community, which provides habitats for the 
most abundant and diverse bird fauna. By listing a fe\-l of the many 
varied habitats \-lithin the riparian community, the diversity becomes 
apparent. There are open \·later marsh areas, thickets, a few tall trees, 
shrubs, and tall erass areas. 

Table 3 in the Appended Naterial lists the 264 species of 
birds, with critical life history data, observed and identified by 
personnel of the Havasu National Wildlife Refuge. Host species listed 
are found in the riparian and marsh habitats, the closest being in the 
Bill \villiams delta about 3/4 mile from the Havasu Intake Channel. 
These species will be occasional and/or accidental visitors to the 
actual project area. 

A letter dated November 21, 1969, from the Bureau of Sport 
Fisheries and \-lildlife, \-lith the concurrence of the Arizona Ga'flle and 
Fish Department, stated that Heron Island (outside the refuge) is used 
by about 15 pairs of great blue heron as a nestin g and rearing area, 
from March through July of each year. (See Figure 10. ) The physical 
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View of great blue heron and nesting area on Heron Island. 
Photograph No. P344-300-13051 



condition of Heron Island will not be altered during or after construction 
of the intake channel and pumping plant, nor lvill the island be connected 
to the mainland during construction and subsequent operation of the 
pumping plant . 

The Lake Havasu area, which is on the Colorad o flyway, has an 
annual flight estimated at about 1/4 million birds. The Havasu Nat ional 
Wildlife Refuge attracted about 132,000 mi8ratory waterfowl in the 12-month 
period ending August 31, 1970 . The Bill ~Hlliams Delta area attracts a 
relatively small number of these migratory waterfowl, and is considered 
a minor stopover area. (See Figure 11.) Table 3 in the Appended Hate rial 
indicates the time of year each species occurs in the area. 

The Yuma clapper rail is the only rare or endangered species 
resident in the area and it is restricted to marsh habitat, the closest 
being 3/4 mile from the feature area. The Yuma clapper rail is a summer 
resident in some alkaline cattail marshes along the lower Colorado River 
north to the Bill Williams River delta, which is at the southeast end of 
Lake Havasu, and in the Topock Swamp near Needles. In 1972, a census of 
the Yuma clapper rail showed that 14.8 percent of the Refuge rail popu­
lation occurred on the Bill Williams section, 27.6 percent in the Topock 
Gorge, and 57.6 percent in the Topock Marsh. In the Bill h1illiams River 
area, a total of 21 birds responded. All birds were in the cattails above 
the Arizona State Highway 95 bridge. None of the habitat of the Yuma 
clapper rail will be affected by the CAP. 

The peregrine falcon and the prairie falcon are seasonal or 
transient inhabitants of the project feature area. The bald eagle is a 
rare winter visitor to the general area. 

c. Hammals 17, 21, 23, 28, 35, 57, 95, 100, 127, 128, 134 

Several species of small mammals are well distributed through­
out the area and include coyote, badger, skunk, jackrabbit, fox, and 
various ground squirrels. 

The Sonoran pronghorn antelope is endan~ered and 1.;ras formerly 
distributed widely in grassland areas throughout the lm.;rer Colorado region, 
but recent reports indicate that it is not present in the Havasu area. The 
spotted bat, a naturally occurring rare mammal, has a reported range of 
Oregon, California, Idaho, Montana, Hyomin ~ , Colorado, New Hexico, Arizona, 
and Nevada. The spotted bat has been reported only four times prior to 
1967 in Yuma and ~1aricopa Counties in Arizona. In li ght of the range and 
infrequency of observation, it is not anticipated that the Havasu feature 
or the CAP wi ll have adverse impact on this species. 
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View of Bill Williams arm wildlife habitat in the vicinity of Arizona State 
Highway 95 bridge crossing approximately 3/4 mile from Havasu feature site. 
Photograph No . P344-300-9853 
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Other species of bats may be seen in the early even i ng around 
the rivers. Shrew·s use the thick grass and thickets along the water's 
edge. Huskrat and beaver live along the rivers and in marshy areas. 
Small native rats, mice, ground squirrels, and rabbits are found in the 
cottonwood-willow woodlands and clese r t hab i tat. 

Table 4 in the Appended Haterial lists the mammals found in 
and adjacent to the feature area. This area is not the exclusive habitat 
for these species. 

Desert mule deer and desert bighorn sheep are the only big­
game wildlife species within the feature area. Huntins of big game is 
permitted within the Refuge boundary. There is controlled seasonal 
permit hunting under Arizona's comprehensive game manar,ement program for 
deer and bighorn sheep in the adjoining Buckskin :1ountains and lands 
adjacent to the Bill Williams arm. Habitat for the desert bighorn 
outside the Refuge includes the Buckskin Hountains where the population 
has been estimated to be about SO animals. No permits for hunting big­
horn sheep in the Buckskin Hountains area have been issued since 1970. 
Figure 12 shows the location of the bighorn sheep habitat. 

Construction of Arizona State Highway 95 and private 
recreational development in the area have modified migratory routes of 
the desert bighorn. Hith these barriers, bighorn sheep still come to 
the lakeshore for watering and browsing. Deer have a less restrictive 
range and are usually observed on lands further upstream on the 
Bill ~-1illiams arm. Deer counts for the Bill Williams section, made by 
Bureau of Sport Fisheries and Hildlife biologists of the Havasu National 
Wildlife Refuge, indicate an average of seven to nine deer inhabit these 
Refuge lands regularly. 

Feral burros range from north of the Bill I.Jilliams River to 
the Mineral Wash area south of the Bill Williams River and up the north­
east-facing slope of the Buckskin Mountains. There is an area of 
competition between the bighorn sheep and the burros, especially alon8 
trails to water on the Bill l..rilliams River. Figure 12 depicts t he area 
of overlapping occurrence and competition. There is no evidence that 
burros occur along the tunnel route, at the tunnel portal sites, or in 
the immediate pumping plant area. Feral horses a re not f ound in the 
Buckskin Mountains area due to the lack of forage and water. Horses 
are found to the south on the Colorado River Indi an Reservation , but 
with the development of the reservation lands and t he removal of 
mesquite bosques and other native habitat, the untamed horse population 
on the reservation is decreasing. 

There are no rare or endangered species of mammals found 
in the feature area. 
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EXPLANATION 

Burro use area 

Water routes 

Area havine; a:eneral year - round she~ populations 

lower density area--m ay have hil[h summe r con cent ra t ions nea r Col or ado 
Ri nr 

Poor sheep use-sinale sheep seen on occasion 

Sheep migration routes 

lamb llli areas 

~e~ trails and waterina areas 

Parker Dam Tunnel Pond--1 ie;ht use. 

Havasu Point-- summ er use. 

Bi r I Wi I I i ans Del !a--summer use. 

Red llount ain Wash- l i t tle use. 

Gi e/S Basin Shore l i ne--good summer use. 

Gi ers Wash Seep - fa ir summer use i f no I dry . 

Goat Sp ring- good use yea r round bu t dry most of time. 

Game and Fish Catchment #628--some use year round . 

lan b Sp ri ng Development-- good use yea r round--very heavy summe r use-­
fl ows 60 gal . per hr. all year . 

@ G a~~eand Fish Catchment #629 - very lit t le use. 

@ Manmon Wash Natur al Tanks--when no t dry they ge t good use. 

@ Bl ack Tank --seldom any sheep use . 

@ Bo bs Well --no known sheep use. 

@ Bi l l Will i ans Ri ver Wate r Site 

@ Bi l l W i l li a~~s Rive r Wa t er Site- lair sheep us e--heavy burro use. 

NOTES 

Thi s drawin~ compiled fr om info rmat i on develop ed by 
t he Arizona Game and Fi s h Department in coopera ti on 
with the Ari zon a Wa t e r Commi ssion and Bureau o f 
Rec lama ti o n . 

2 . Ar i zona s t at e plane coo rdina tes eas t zone . 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF R ECL A MATION 

CENTRAL ARIZONA PROJECT 
GRANITE REEF DI V ISION-ARI ZONA 

BUCKSKIN MOUNTAINS AREA 
BIGHORN SHEEP AND BURRO US E PAT TERNS 

S<; ALE OF MIL ES 

MAP NO . 344 - 330-176 
NOV EMB ER 21, 1972 



F. Ecological Relationships 76 , 130 

Desert ecolo~ical communities in general are considered relatively 
tolerant to extreme natural stresses. In order for the desert biota 
to survive in the extreme temperature and low moisture conditions , they 
have modified their life forms and adapted success fully into the hardy 
forms found in a dese rt environment. Erosion rates of desert soils are 
variable from low to high depending on soil structure, particle size, 
cohesiveness, plant cover, and other factors. Erosion results from 
strong •~inds or intense rainfall and storm runoff. Soils are s ometimes 
low in quality. The sparse desert vegetation, resulting from the 
climatic and geologic regimen, has limited the diversity and forms of 
animal life. Species known to exist historically are nm..r extinct. Long 
periods of isolation in the severe desert environment have caus ed 
evolutionary changes in some species. Species that could not evolve 
became extinct. In a transitional zone such as the area surrounding 
the Havasu site, species complexity may become less diverse as the 
specific life zones tend to overlap. 

Grassland, chaparral, and woodland communities are progressivel y 
more stable ecological systems. Each provides more cover, forage , and 
water storage, and thus is able to support larger populations of 
animals. To some extent, large stands of vegetation modify micro­
climatic conditions within them due to increased humidity from plant 
transpiration. The only significant stands of vegetation in the 
vicinity of the feature are the phreatophyte and hydrophyte communities 
that have developed since 1938 along the delta of the Bill Hilliams arm, 
3/4 mile from the pumping plant site. The condition of vegetation 
indicates the vegetative response of a desert river area to impoundment 
by a dam and resulting sediment delta formation. 

Natural successional changes have occurred in many ecological 
communities, especially the riparian community. In additior., changes 
due to change in climate, man's activities, and other factors have made 
visible differences in several of the ecological communities in the 
Bill Williams arm and the Havasu National \vildlife Refuge area. 

Since completion of Parker Dam, the introduced saltcedar has sp r ead 
rapidly along the shores of Lake Havasu and in the Refuge area on the 
Bill Williams River. 

Activities associated with human habitation have resulted in a 
significant impact on some desert areas. Relatively small areas of the 
desert have been modified by introducing water and transforming desert­
land to marshes, agricultural and urban land uses. Dropping of the 
water table due to ground-water overdraft has also resulted in replace­
ment of marsh and riparian areas with desert shrub. This has occurred 
further up the Bill Williams River as a result of irrigated farmin g 
and construction of Alamo Dam. The desert's ecology has been affected 
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to some degree by the construct ion of high,.;rays, canals, and other 
improvements; use of off- road areas by recreational vehicles ; and 
conducting of military trainin g operations. Roads across desertl~nds 
often change the drainage patterns in the area, and it can he many years 
before vegetation is reestablished in the disturbed areas. 

G. Re creation and Land Use 29 • 32 • 31, 87 • 116, 119 , 120-122 

Lake Havasu is one of t he fastest grmvin~ recreation areas in the 
'"estern United States. Recreation use of the Lake Havasu area increased 
from 1,602,225 visitors in 1970, to 1,970,724 visitors in 1972. The 
most popular recreation uses of the area are boating, fishin p, , camp in?, , 
swimming, sightseeing , waterskiin ~ , picnicking , and hunting in that 
order. Lake Havasu City, Arizona , 18 miles north of the !Iavasu feature 
site is a fast growing resort and r e sident community. It is becoming 
a center for tourists as a result of developments such as the relocation 
of the London Bridge. The 1970 census reported a population of 5,300 · 
for the Lake Havasu area. The California side of Lake Hnvasu includes 
lands of the Chemehuevi Indian Reservation. 

Parker, Arizona, is located 20 miles by road south of the pumping 
plant site. Parker and Lake Havasu City are connected by Arizona State 
High•-1ay 95, which is the only highway runnin g north and south in the 
area on the east side of the river. The Parker strip is a high-use 
recreation area on the Colorado River extendin g 16 miles up the river 
to Parker Dam. The project area is 2-1/2 miles east of Parker Dam. 
The Parker strip consists of water-oriented recreation facilities and 
homesites developed by Federal, state, commercial , and private interests. 
The 16-mile strip along the Colorado r,iver contains many permanent homes, 
vacation cottages, motels, trailer lots, and mobile home parks. The 
Buckskin ~-fountains Colorado River State Park is located app roximately 
3 miles below Parker Dam in Arizona. Ac cordin g to a 1969 report prepared 
for the Department of the Interior by the University of Southern California 
Research Institute, there were more than 1,124,000 visitor-days on the 
16-mile Parker strip during 1968. Visitation to Buckskin l-!ountains 
Colorado River State Park increased from 79,538 in 1970, to 84,299 in 1971. 

Havasu Sprin gs Resort, located on a peninsula 1-1/2 miles west of the 
proposed inlet to the intake channel, is the primary center for recreational 
activities on the Bill Williams arm of Lake Havasu (see Fi zure 13). This 
concession area includes boat dockin8 facilities, a restaurant, a store, 
and two motels. The lessee has submitted plans to develop additional 
beaches and day-camp recreation areas. Hillcrest Bay ::~oh i.le ~1;m or, a 
privately-owned, 270-space trailer park, is being developed immediately 
to the east of the pumpin g plant site on an isolated parcel of private 
land adjacent to the Bill l-J'illiams arm section of the Havasu '~ation<ll 
Hildlife Refuge. Presently there are only a f e'" trailers in the park, 
but a significant population increase is anticipated. 
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Location of Havasu Springs Resort in relation to Heron Island and the feature site, 
Photograph No , P344-300-11520 
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The Havasu National Hildlife Refuge, f orme rly t he Havasu Lak1~ :·Ja tion al 
Wildlife Refuge, was established by Executive Order 8647 on January 22, 1941. 
As shown in Table 1, the original area was 43,003.60 acres.* The Refuge 
included lands in Arizona and California from the Topock Marsh south along 
the Topock Gorge to the Bill I.Jilliams River. The Refuge includes lands 
withdrawn specifically for Reclamation purposes on January 31, 1903, 
September 8, 1903, and June 4, 1930. The Havasu Pumping Plant and discharge 
lines and the Buckskin Mountains Tunnel ~-1ill be located within lands under 
Reclamation application for withdrawal for the CAP, Applications Nos. AR 031307 
dated February 19, 1962, A 997, dated May 17, 196 7, and A 126 7, dated 
August 24, 196 7. With the exception of one corner of the pumping plant, 
these structures are outside the boundary of the Havasu National Wildlife 
Refuge. 

The Havasu National Hildlife Refuge has varied in area from its 
initial establishment to the present time. As the lower Colorado River 
has become an increasingly popular recreation area, with strong demand 
to meet the requirements of people, the land management program has been 
in a state of flux in response to Federal, state, local, and private goals. 
\-lith increasing recreational use of the river, the Refuge boundaries ~.;rere 

adjusted to eliminate those lands and water areas that were receiving 
heavy motorized use and pressure for development. By ~~rch 1968, the 
Refuge embraced 21,931.36 acres. The present area of the Refuge covers 
40,255.31 acres between Lake Havasu City and Needles, including the 
Topock Gorge, and the Topock Marsh, and 1,239.6 acres on the Bill Hilliams 
River arm of Lake Havasu. (See Figure 14.) The Planet -q_anch Road from 
Arizona State Highway 95 on the south side of the river crosses the 
southern boundary of the Refuge several times in traversing the lenr,th 
of the Bill Williams segment of the Refuge. 

Application was made in 1957 and 1958 by the Rureau of Sport 
Fisheries and Wildlife for expansion of the refuge by 5,800.00 acres 
(as shown on Figure 2), but action has not been completed. 

Properly licensed sportsmen may hunt and fish within the ~efu;>,e in 
accordance with state game and fish agency rules, and re~ulations of the 
Bureau of Sport Fisheries and Wildlife that have been promulgated for 
the specific Refuge. 

Sightseeing from several turnoff points along Arizona State lli RhWRY 95 
is the most significant recreation use of the shoreline area of the 
Bill IHlliams arm. Little hikin g or off-road use occurs in this .RreR 
of the Havasu Intake Channel and pumping plant due to the rough terrain. 
The peninsulas offer boat and shoreline fishin g opportunities. ;\quat ic 
studies performed in 1972 by the Bureau of Reclamation, Jur~ ::tn of Sport 
Fisheries and Hildlife , California Departnen t of Fish Rnd Game, Arizona 
Game and Fish Department, and others show that, T.-lith the e xception of 
channel catfish, that area of Lake Havasu is relatively poor in [;arr.e 
fishes. 

*Table 1 also lists dates and acreages involved in changes affectin?, 
the Refuge. 
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Table 1 

CHRONOLOGY OF HAVASU NATIONAL WILDLIFE REFUGE BOUNDARY ADJUSTMENTS** 

E.O. 8647 
January 22, 1941 

Acres 

43,003.60 * 

P.L.O. 559 + 2,757.00 
February 11, 1949 -----

P.L.O. 2852 
January 4, 1963 

P.L.O. 3099 
June 4, 1963 

BR Transfer 
November 16, 

P.L.O. 3522 

+ 
1964 

January 8, 1965 

P.L.O. 3720 
July 6, 1965 

P.L.O. 4374 
Harch 4, 1968 

P.L.O. 4417 + 
May 20' 1968 

45,760.60 * 
45,761.44 * 

80.00 

45,681.44 * 
1,351.00 

44,330.44 * 

10.00 

44,340.44 * 
10,143.56 

34,196.88 * 

12,189.47 

22,007.41 ," 

76.05 

21 '931. 36 * 
19,525.33 

41,456.69 

P.L.O. 4533 + 38.22 
September 30, 1968. ___ _ 

Pending + 
\U thdrawal 

41,494.91 * 
5,800.00 

47,294.91 

*Total after action. 

Remarks 

Original acreage. Refuge established. 

Addition of a number of small tracts to 
round out boundary. 

Official acreage. No explanation for 
additional .84 of an acre. 

Deletion on boundary north of Lake Havasu 
City south of present boundary. No reason 
for deletion found in files. 

In accord with LCRLUP. Lands on California 
side of river above Topock Bridge wit~ high 
recreation potential, including San Bernardino 
County's Park Moabi. 

Administrative site in town of Needles . 

In accord with LCRLUP. Arizona lands bound­
ing Lake Havasu with high recreation potential . 

In accord with LCRLUP. California lands 
bounding Lake Havasu with high recreation 
potential. 

In accord \o7i th LCRLUP. Relinquished for 
expansion of Park ~foabi. 

In accord with LCRLUP and 1958 withdrawal 
application as amended. Addition of ~eedles 
Mountains and small tracts in ?larch and 
Gorge Units of refuge. 

Unintentional omissions from P.L.O. 11417. 
Present acreage of refuge - round off to 
41,500. 

In accord \-7ith LCRLUP. Public lands at 
Bill Hilliams Delta in 1958 withdrm-1al 
application as amended. 

**Data provided by Havasu National \Vildlife Refuge, T3ureau of Sport 
Fisheries and Hildlife. 
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Th e Buckskin Hountains are a t o t he s out h of the p umpin ~:; :·1lant sit e 
has been used extensively~ and i ncreasin;; l y in soro.e lo cations, by four­
Hheel- drive recre ation vehicles and tHo -~vhe e led powe r eye l cs and tr:=1il 
bikes. This form of recreation us e has adve r sely aff ected the esthetic 
and scenic values of the area and prob ab ly had some Lletrimcntal effect 
on the bighorn sheep population . 

H. Special Esthetic Values, Historical or Archeological 
Sites 26, 40, 101, 102 , 115 

The natural geologic formations an d topography of tile area have 
esthetic values because of the proximity to a hi gh-use recreation area 
and a state highway. Buckskin ?·faun tains, with numerous ridges, canyons, 
and plateaus, offer a n1gged setting for viewing and picture taking from 
either the lake or the highway . 

. \n earlier archeological reconnaissance survey of the area contracted 
under the supervision of the National Park Service, indicated that no 
historical or archeological sites existed in the construction area. A 
subsequent detailed field examination identified a lithic tool quarryin~ 
site (Arizona L: 16: 1) on top of The ~·fesa in the general area of the 
tunnel alinement. This site will not be disturbed during construction. 
TI1ere are no sites or structures in the project area currently listed 
in the National Register of Historic Places or the National Registry 
of Natural Landmarks. 

I. Landownership 32 • 76 

The required ri ght-of-way for the Havasu feature falls on Federal 
lands, except for a small section of the 230-kv transmission line. 
These public domain lands are under Reclamation withdrawal. 

J. Environmental Quality in the Feature Area 

1. Air 67 

The increase in air pollution problems along the lower Colorado 
River is a result of recreational and farming practices. Typical problems 
result from fuel-burning recreation vehicles, including boats and trans­
portation systems, and from agricultural burning . 

Uncontrolled agricultural burning is not a major problem in the 
Havasu area. Air pollution controls and improved agricultural practices 
have actually improved conditions over those of a fe\v years hack. Under 
State of Ari zona air pollution lru.;s, primary jurisdiction over pollution 
matters is vested in the Arizona State Air Pollution Control Division of 
the Department of Health. An installation and operating permit is requirecl 
for equipment \vhich may cause pollution or which is installed to control 
pollution. 

30 



Natural \.reather act ivitie s often introduce l a r ge quantities of 
solid particulates (dust and sand) into the air during short periods 
of time. Atmospheric pressure gradients also cause air from the 
southern California metropolitan area to mix ,.;ith the relatively clear 
desert air. 

2. Hater 

Existing conditions affecting water quality and public health 
along the Colorado River and in the feature area are as follm.rs: 

a. Presence of potentially water-borne disease. 

b. Open surface-water irrigation systens. 

c. Bacteriological quality of water supplies at some 
recreation areas' not meeting USPHS standards. 

d. Chemical, bacteriological, and other pollution resulting 
from irrigation return flows and municipal and industrial 
wastes. 

e. Contamination of the river and Lake Havasu by runoff from 
natural mineral deposits, unsewered recreation developments, 
and other solid wastes. 

f. Presence of mosquitos, ticks, fleas, and other vectors that 
may increase health hazards. 

3. Noise 

Sound levels vary within the Lake Havasu area. In open desert 
and riparian areas, natural sound is generated by animals, winds, thunder, 
and rain. The most common noises resulting from man's activities in these 
areas ~.rould be occasional airplanes traversing the area and/or off-road 
vehicles (such as a jeep or motorcycle). Noise levels are generally at 
acceptable levels. The population density is lm·l and sound produced is 
generally from natural sources. 

K. Colorado River 3, 61, 113, 132 

A detailed description of Colorado River flows and salinity was presented 
on pp. 72 to 75 of the final overall environmental statement for the CAP. 
However, due to the importance of this matter and its relationship to the 
Havasu feature, a similar description is presented below. 

The Colorado River Basin is divided into the Upper and Lm.rer Rasins by 
the Colorado River Compact. The legally desiVl ated dividing poi.nt bet~-1een 
the two is Lee Ferry, located in the mainstream of the Colorado River, 
1 mile below the mouth of the Paria River. This is about 1.7 niles dmmstre af'l 
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from Glen Canyon Dam. From Lee Ferry, the Colorado River flows t hrough 
the Grand Canyon into Lake Mead which is formed by Hoover Dam, 370 miles 
downstream from Glen Canyon DaM. Lake Head (active stora~e capacity 
26,159,000 acre-feet) provides most of the storage and regulat i on of the 
lower Colorado River. Proceeding downstream, Davis Dam and Lake Hohave, 
Parker Dam and Lake Havasu, Headgate Rock Dam, Palo Verde Diversion Dam, 
Senator Wash Dam and Reservoir, and Imperial Dam and Reservoir provide 
for reregulation of streamflows, and storaf;e and diversion of the river' s 
waters for various uses. Imperial Dam, located 28 miles above t he 
Northerly International Boundary, is the last major diversion point on 
the Colorado River for users in the United States. 

1. Flow 2, 4, 6, 7, 9, 75, 105 

The Colorado River is subject to a number of legal documents 
generally referred to as the 11 Law of the River, 11 and these documents 
concern the interests of the United States, seven western states , an d 
Hexico. Thes e documents are refe rred to here and referenced in this 
s tat ement with regard to water rights pertaining to the Colorado River, 
and especially the Lower Basin. 

Historically, the Colorado River runoff or undepleted f low at 
Lee Ferry has varied from 5 to 24 million a cre-feet annually. Hany 
authorities investigating the runoff of the Colorado River have estimated 
the average annual long-term runoff as between 13 and 15 mil l i on acre-feet. 
At the present time the Upper Basin is using less than half of i t s 
apportionment provided by the Colorado River Compact . In the Lower Basin, 
annual releases from Hoover Dam to meet t he current water req ui rements 
of Hexico, Arizona, and California are about 7.9 maf. Hos t of t he small 
present requirements of Nevada are met directly from Lake '1ead. The 
Hexican Hater Treaty of 1944 allocates to Hexico 1. 5 maf of Colorado River 
system waters annually, to be increased in years of surplus t o 1.7 maf 
and reduced proportionately during extraordinary drought. The U. S . 
Supreme Court Decree in Arizona v. California (1964) established Indi an 
water rights for the irrigation of 136,636 acres belm¥ Hoove r Dam in 
Arizona, California, and Nevada. These priority rights are fo r a tota l 
annual diversion of 905,496 acre-feet f r om the Colorado ~iver, or the 
quantity of mainstream \¥ater necess ary to supply the consumptive use 
requirements of the irrigated land. Among other things, the dec ree 
reaffirmed the Boulder Canyon Project Act apportionment of wate r provided 
by Article III(a) of the Colorado River Compact, so that if s ufficient 
water is available for release to satisfy 7,500,000 acre-feet of annua l 
consumptive use in the three Lmv-er Basin States, the apportionment i s 
as follows: 

State 

California 
Arizona 
Nevada 

Total 

32 

Consumptive Us e 
(acre-feet) 

4,400,000 
2,800,000 

300,000 

7,500,000 



The long-tern diversion is expec ted to h e ab out 1.2 -·,nF , \:)dch 
assumes full development levels of 11ll prior ~vater ri ~~h ts in .'.rizona 
along the nainstrc.:ll'l at that time , includinr, Court decree d ri.~hts of 
Indian reservations adjacent to the river in 1\rizona. It is es tir1a t ed 
that annual diversions to CAP \vill vary between a mini;r,um of 0 . 38 r.1:1f 

durin3 extreme drought and a design maximum of 2. 2 Maf clurin;': periods 
of surplus water availability. The amount of diversion in .:my one year 
\vill depend on \vater supply conditions and the extent of Uppe r :bsin 
development, neither of \vhich is expected to restrict CAP diversions 
during the early years of the CAP. 

All water requirements below Hoover D.:1m arc satisfied from 
releases from Lake Me ad and tributary inflo\.;r dm-m!:itream. In the p<tst 
10 years, no ,.,ater has been released from Hoover Dam in excess of 
scheduled dmvnstream consumptive use requirements. Diversions to the 
CAP, plus changes in other uses along the !!lains tre am, Hill result in 
a net increase in release requirements from Lake '·fcad. The maj or part 
of future increases in use along the mainstream in Arizona \vill be from 
planned development on Indian reservations and \vildli fe refu!jes. 

The amount of water released into the Lower Basin from the Upper 
Basiri \vill decrease as additional development is realized in the 
Upper Basin. As a result of these increased d~mands on the river, the 
average availability of Colorado ~iver water for diversion by the Havasu 
feature will decrease from a projected level of 1.64 million acre-feet 
in 1980 to 0.90 million acre-feet in 2030. 

The normal CAP diversions will come from a reduction of over 
65 0, 000 acre-feet per year in diversions from Lake Havasu to California 
which presently exceeds its entitlement, and from additional releases 
from Lake Head. 

Flows into Lake Havasu behind Parker !:lam will be les s than 
releases from Lake Mead by the amount of river losses occurring in this 
reach. The additional water releases for CAP \vill be diver ted from 
Lake Havasu. They will not affect the magnitude of releases belmv 
Parker Dam. Hmvever, addi tiona! dmvns tream uses, prinari ly on Indian 
lands and wildlife refuges, will increase the release requiremen t from 
Lake Havasu by 200,000 to 300,000 acre-feet per. year by the early 1980's. 

2. Salinity 60, 64, 65, 75, 93 

High levels of dissolved mineral salts in snrf::tce an d ground 
~vaters are a major Hater quality problem in the entire Lower Colorado 
River Basin. Hith few exceptions, most surface- and ground-water 
supplies have mineral salt concentrations exceedinr. 500 ppm, and many 
exceed 1,000 ppm. This salinity limits some municipal, industrial, and 
agricultural uses. 
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The long-tern diversion is expected to he nb out 1.2 .,,:1f , 111dch 
assumes full deve lopment leve ls of all prior water ri~hts in ~rizonn 
along the nainstre.:lf'l a t t hat time, includins Court dGcreed ri. ~hts of 
Indian reservations adjacent to the rive r in Arizona. It is estimated 
that annual divers ions to CAP \vill vary between a mini:num of 0. 38 P.l:lf 
during extreme drought and a design maximum of 2. 2 Maf c1urin~ periods 
of surplus water availability. The amount of diversion in ;my one year 
\vill depend on \vater supply conditions a.nd the extent of Upper ~bsin 
development, neith e r o f \vhich is expected to restrict CAP diversions 
durin g the early years of the CAP. 

All water requirements below Hoover D~m arc satisfied from 
releases from Lal~e Mead and tributary inflo\v dm•n~tream. In the p1'tst 
10 years, no \.;rater has been released from Hoover Dam in excess of 
scheduled dmvnstream consumptive use requirements. Diversions to the 
CAP, plus changes in other uses along the !!lainstream, Hill result in 
a net increase in release requirements from Lake ',1ead. The rnaj or part 
of future increases in use along the mainstream in Ariz ona \vil1 be from 
planned development on Indian reservations and \vildli fe refu!_jes. 

The amount of water released into the Lower Basin from the Upper 
Basiri \vill decrease as additional development is realized in the 
Upper Basin. As a result of these increased d~mands on the river, the 
average availability of Colorado ~iver water for diversion by the Havasu 
feature will decrease from a projected level of 1.64 million acre-feet 
in 1980 to 0.90 million acre-feet in 2030. 

The normal CAP diversions will come from a reduction of over 
650,000 acre-feet per year in diversions from Lake Havasu to California 
which presently exceeds its entitlement, and from additional releases 
from Lake Head. 

Flows into Lake Havasu behind Parker !Jam will be less than 
releases from Lake Mead by the amount of river losses occurring in this 
reach. The additional water releases for CAP \-!ill be diverted from 
Lake Havasu. They will not affect the magnitude of releases belm-;r 
Parker Dam. Hm.;rever, additional dmvnstream uses, prinarily on Indian 
lands and wildlife refuges, will increase the release requirement from 
Lake Havasu by 200,000 to 300,000 acre-feet per. year by the early 1980's. 

2. Salinity 60, 64, 65, 75, 93 

High levels of dissolved rniner3l s a lts in snrf~ce and ground 
\vaters are a major t·7ater quality problem in t he entire Lower Colorado 
River Basin. Hith few exceptions, most surface- and ground-water 
supplies have mineral salt concentrations exceedinr, 500 ppm, and many 
exceed 1,000 ppm. This salinity limits some municipal, industrial, and 
agricultural uses. 
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The Colorado River enters the Lower Basin at Lee Ferry already 
containing an average of some 600 ppm of dissolved mineral salts. Nearly 
8.7 million tons of these dissolved solids are transported into the Lower 
Basin from the Upper Basin annually. From Lee Ferry the river varies in 
salinity on its course to the Gulf of California, reaching about 734 ppm 
below Hoover Darn, 726 ppm at Parker Darn, and 845 ppm at Imperial Darn 
above Yuma. The increased salinity is due principally to inputs from 
saline springs and the concentrating effects of consumptive use, return 
flows, and reservoir evaporation. 

At least seven salt springs contribute some 685,000 tons of salt 
annually to the lower Colorado River directly, or to its perennial 
tributaries - the Virgin and Little Colorado Rivers. Blue Spring alone 
discharges some 547,000 tons annually at a point on the Little Colorado 
River only 13 miles from its confluence with the Colorado River. The 
Little Colorado River contributes salts of the sodium chloride type 
to the Colorado River while the Virgin River contributes sulfates as 
well as sodium and other chlorides. Salts of the calcium-sodium-sulfate 
type predominate in the Colorado River from Lee Ferry to Imperial Darn. 
Little change in the proportions of chemical constituents is noted in 
this reach of the river and irrigation return flows do not have a 
material impact on that composition. However, below Imperial Dam 
irrigation return flows cause a shift to predominately sodium chloride 
type salts in the river on the remainder of its course to the Inter­
national Boundary. 

Collectively, these salinity problems adversely affect the quality 
of the water reaching Morelos Dam for diversion for irrigation in the 
Mexicali Valley in Mexico. This is a serious problem, recognized as one 
of National concern by Congress in P.L. 90-537, and acknowledged as 
recently as August 1972 of this year when President Nixon designated 
Herbert Brownell, Jr. to head an interagency task force to study the 
problem. The salinity of the entire 710 miles of the lower Colorado River 
from Lee Ferry to the International Boundary is likewise an increasingly 
serious problem. Without a comprehensive salinity control program, salinity 
is projected to increase from 30 to 40 percent from the present modified level 
of 851 ppm TDS at Imperial Darn to a range of from 1120 to 1200 ppm TDS with 
the anticipated effects of future developments. (Percentages revised from 
Central Arizona Project Final Environmental Statement to reflect information 
in "Quality of Water, Colorado River Basin, Progress Report No. 6 (Draft 
dated January 1973).") This increase will be primarily due to consumptive 
use from such developments and water uses as municipal and industrial 
diversions, irrigation, and thermal power production. Evaporation from new 
reservoirs and return flows from newly irrigated land will contribute to 
increased salinity. There will be no return flows to the Colorado River 
from water diverted to the CAP. 

The Department of the Interior has underway an investigative program 
to study the Colorado River water quality problem. The responsibility 
for investigation and possible implementation presently rests with the 
Bureau of Reclamation, with other Interior agencies such as the Office 
of Saline Water, the Office of Water Resources Research, the Geological 
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Survey, the Bureau of Land Management, the Bureau of Sport Fisheries 
and Wildlife, the Bureau of Outdoor Recreation, and the Bureau of Mines 
assuming cooperative roles. The objective of the program is to investi­
gate areas where specific actions may be applied to control salinity 
increases in the lower mainstream of the Colorado River. The factors to 
be considered include: (1) consequences of various salinity levels, (2) 
evaluation of salinity sources, (3) kinds of salinity control actions 
needed, (4) economic viability of proposed control actions, (5) public 
acceptance and commitment to the proposals including appropriate cost­
sharing arrangements, (6) potential impacts of evolving technology, and 
(7) relationships within a basinwide management plan. 

L. Pro ected Future Environment 
as a Part of Central Arizona 

Area Without the Feature 

The projected future environment of the Havasu feature area without 
the project would be very similar to present conditions. The development 
of Lake Havasu City, the construction of Arizona State Highway 95, and the 
farming, mineral and mining activities that utilize the Planet Ranch 
road have all modified the natural environment. The development of the 
private mobile-home complex to the east of the pumping plant site has 
substantially modified the appearance o f the shoreline lands cape. Future 
developments will be limited by the land available for private development. 
Application has been made by the Bureau of Sport Fisheries and Wildlife 
to expand the Bill Williams arm segment of the Havasu National Wildlife 
Refuge by 5,800 acres. With or without the project, this expansion would 
be on desertlands north of the Bill Williams arm, south into the Buckskin 
Mountains, and eastward along the river. In the absence of the project, 
the impacts discussed in Chapters III and IV of this statement would not 
occur. 

If current trends continue unaltered, there would be a general 
deterioration of the water supply and quality in the lower Colorado River 
due to increased development and return flows by users upstream from the 
Havasu Pumping Plant. 

A gradual change in land use would continue due to recreational 
pressures. Land use studies of the Bill Williams River area and the new 
Parker townsite east of the Colorado River Indian Reservation are 
presently being made by the Bureau of Land Management, Arizona State 
Land Department, and potential land developers. This would involve 
state "in lieu" selections resulting from the New Mexico and Arizona 
Enabling Act. The new Parker townsite would involve lands initially 
requested as concrete aggregate borrow areas for the Havasu feature. 
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Existing recreationRl resources (especially water-oriented) would not 
be appreciably altered in the absence of the Havasu featnre. RecreAtional 
facilities in central Arizona dependent upon the CAP as a ~,:rhole ~·mnld not 
be available to help meet the increasing recreation denand. 

Archeological resources \-lhich r.ri3ht have been affected by 
through detailed studies, have been shown to be nonexistent. 
there could be no damage in the absence of the Havasu feature 
usual weathering and pilferage. 

the feature, 
Therefore, 
due to the 

The ~eneral physical environment would chan ~e little. C.eolosy, 
topography, and climate would be little affected by changes resulting 
from the construction of the Havasu feature, as a part of the CAP, or 
the changes \-lhich ~.,rould occur \-li thout it. 

Hi thout the feature some fi.sh species \-lhich may he adversely affected 
by the pumping plant operation would not be disturbed. It is also likely 
that recreational pressure on the existing fishery would increase, further 
stressing present fish populations, especially of native fishes. 

The lack of the Havasu feature should not have any adverse effects on 
rare or endangered fish and wildlife nor cause any species to become rare 
or endangered within the area. !1ab itat areas ~muld not be e1ffec ted unless 
an adverse developmental progr&~ is instituted in the area. 

In the absence of the Havasu Pumping Plant the CAP, ,.,.hich is 
economically attractive to water users who propose to use CliP Hater for 
l1&I and agricultural purposes, ,.,ould not be built. Some of the Indian 
tribes of central Arizona are numbered an1onL these potential users. 
Denial of CAP water \..rould slmv the economic progress and development of 
the Indian groups that '..rould othen1ise occur '"ith CAP ~..rater. 

In the central service area, ground-water quality would deteriorate 
due to the necessity of using poorer quality water to meet the rising demand. 
Overall, this decline would probably be small, but more pronounced in some 
areas than in others. Surface supplies would remain approximately th~ 
same in quality. In the area of the Havasu feature, there would be no 
discernible effect on ground water or surface water. 

In the absence of the Havasu feature the CAP aqueduct system from the 
Colorado River authorized to meet specific needs. would not be built. This 
would not preclude construction of some of the reservoirs. Without the 
reservoirs, no land would be inundated, and no temporary or permanent 
disturbance resulting from the CAP to fish, wildlife, or vegetation would 
occur. However, water shortages, subsidence, and other existing problems 
in the central service area would continue. 
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Some of the chan8es, such as economic development, Houlrl be moderately 
affected by failure to divert water for the CAP. The agricultural ser,ment 
and agricultural supporting and processing segments of the economy ~mule! 
be adversely affected as asricultural production decreased due to a reduced 
water supply. Other factors of the overall environ~ent would also feel the 
effects. For the most part, the der;rce to \vhich all the environnental an<'l 
social aspects would be felt in the absence of diversion of Colorado River 
water >·JOuld depend on the indiviclual and sovernmental responses ~,.lhich \·.rould 
be made by the people of central Arizona and \·lestern Ne~.,r ~-re xico. 
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CHAPTER III 

ENVIRONMENTAL IMPACT OF 

THE PROPOSED ACTION 



III. ENVIRON:-mNTAL P fPACT ()f THE PRQp(lSED ACTION 

This chapter discusses the impacts ~.fhich will be associated 1¥ith the 
Havasu complex. Neasures which "t-7ill Minimize adverse effects, mi ti zate 
losses, or enhance resource values are discussed later in Chapter IV. A 
complete understandin g of the impacts of the project is poss ible only 
after readin g both chapters and involves a comprehensive knowledge o f the 
many facets of ecological and environmental components. 

Construction of the Havasu feature will require about 200 acres of 
right-of-way. Except for some private land along the transmission line 
route, the lands involved consist of either Reclamation withdrawn land 
or land under application for wi thdra1val. 

Over the approximate 9-year construction period, no si.gnif:icant impact 
on life forms such as plants, wildlife, fish and other aquatic life, or 
on existing recreation and residential developments will occur. Construc­
tion of this feature will involve sequential construction contracts, 
the first of Hhich will be for the Havasu PumpinG Plant site preparation 
and construction of the embankment for the Havasu Intake Channel. Award 
of this contract will be follmved in about 1-3 months by an award of contract 
for the construction of the Buckskin :Iountains Tunnel. The site 
preparation contract is expected to require approximately 15 months 
for completion, and a contract for major structural excavation and 
construction of the pumping plant 1¥ill be awarded shortly after completion 
of the site preparation. The puMpin r; plant contract, which in its 
initial phase '"ill involve major structural excavation for the pumping 
plant and later major excavation for the discharge lines, will also 
include concrete construction and interior ,.;ork on the pumpinf plant. 
The final years of construction at the site will involve completion 
work, e.g., installation of pumps, motors, control equipment inside 
the pumping plant, and construction of the transmission line from the 
Parker Powerplant Switchyard. The Most significant environmental concern 
will be the effect of construction upon the bioloHical values of that 
portion of the lake that is within the Bill Hilliams segment of the 
Havasu National Hildlife Refuge. Subsequent to construction, the only 
visible portions of the Havasu feature will be the intake channel embank­
ment, parking area, transmission line, and the above-ground visitors and 
service building at the othen.;ise entirely underground Havasu Pumpin g Plant. 
The visibility of the pumping plant 1.;ill be restricted by Arizona 
State Highway 95 which crosses the intake channel at about elevation 495, 
and by the adjacent ridges that limit the sector of visibility from 
the highway and from the lake surface. The highway grade is higher 
than the pumping plant structure. 

A. Definitions for Impact Evaluation 

TI1e evaluation of environmental impacts is dependent on definitions 
and criteria or standards. Impacts rnay be beneficial, adverse, or 
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problematical. The definit ions outlined in the overal l CAP s t a temen t 
and also used in this statement are: 

1. Beneficial environmental imp<lcts are those that dir-ectly or 
indirectly improve the environment. 

2. Adverse environmental impacts are those that direc tly or 
indirectly degrade the environment. 

3. Problematical environmental impacts are those ~vhose effects 
are unknown, have not been tested, or may be the result of some other 
action but attributed to this action. 

The environment includes the interaction of climate, soi 1, and 
biotic factors that act upon any living org;mism. Environmen t also 
includes the aggregate of social and cultural conditions that influence 
the life of an individual or community. 

B. General Statement of Impact 70 

The Havasu Pumping Plant, Intake Channel, and Suckskin '1ountains 
Tunnel will have varied impacts upon a number of different aspe cts 
of the environment. Some of these impacts will be beneficial and 
others adverse. Still other impacts are as yet unquant i fied. Certain 
impacts will be beneficial in some respects and adverse in others. for 
purposes of this section on the overvie~v of the impacts of thA Havasu 
feature, the impacts have been divided into two cate~ories: (1) impacts 
on natural resources; and (2) i mpacts on people. li1e i~pacts on natural 
resources will have secondary impacts on the human environment as ~1ell. 

Impacts more directly affectin g people will in most instances in~irectly 
affect the natural resources in the project area. 

1. Natural Resource Impacts 

The first noticeable impact will be frorr. construction activities 
at the feature site. These activities will disrupt and have sorr.e adverse 
impact on the natural environ!'1ent locally, which will be the greatest 
during the initial phase o f construction. ' (iti ga tin ::; factors discussed 
hereafter and in Chapter I V will confine t he i 'lp a ct fron these ac ti vities 
principally to the immediate area around the various facili ties. 

Land-relate d i mpacts ~vil l include t he 200 .'l cres of ri :~ht -of-~ny 

required for the project. Vege tation will be dist urbed an d re~ovcd 

during construction of the featu r e . Vegeta tional disturhance and 
removal ~vill be small compared to the overall area. Vc0eta tive c learin:; 
will be primarily centered at bo rrm·l areas, th e pu:1pin3 p lant s it e , and 
transmission line footings. 

Steps outlin ed in Cl .:lp t er I~.T Hil l be t .:l!:en to -.d nil'1iZe drmmi n:·.s 
at t he tunnel outlet portal. Increased r ec r e.:1 ti on .:.tl us e associated ui th the 
e mb ankment of the in t ake channe l has pro~le'!r1. ti ca l i. n p :~c t on ~ ·Ii ldli fe 
resources. 
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There will be some impacts on the natural resources of the feature 
area which are not quantifiable at the present time. These are enumerated 
later in this chapter as unquantified amenities. No significant mineral 
resources will be lost due to construction of the feature. Mineral 
resources along the tunnel alinement have not been in evidence during 
the geologic exploration drilling program. The Bureau of Mines suggested 
that exploration might indicate mineralization. 

The project's 
expected to be small. 
disrupt some wildlife 

impact on air and noise quality in general is 
Noise levels during construction will temporarily 

movement patterns. 

Normal operation of the Havasu Pumping Plant. as a part of the 
CAP, will require increased water releases from Lake Mead. These releases 
will have a beneficial effect on the flow and salinity of the river 
between Hoover Dam and Lake Havasu. Neither the flow nor the salinity 
level of the river below Parker Dam will be adversely affected by 
diversions of water for the CAP. The quality of the water diverted to the 
central service area of Arizona will be better than much of the present 
ground water being pumped, but generally of lesser quality than the surface 
waters now being controlled and used in the central service area. Thus, 
mixing of these waters will have both beneficial and adverse impacts on 
water quality in various parts of the central service area. Salinity­
control programs presently under study on the Colorado River if found 
feasible and implemented could improve the quality of Color.ado River 
water whether diverted from Lake Havasu for the CAP or released for 
downstream uses. 

2. Human Impacts 122, 123 

Construction of the Havasu feature, as a part of the CAP, will 
have generally beneficial human impacts. There will be considerable 
direct and indirect employment related to construction activities. 
Adverse impacts due to noise and dust will be small, since construction 
of this feature will occur away from population centers, and the 
construction specifications include controls for them. 

Land-related impacts on the human environment directly attributable 
to this feature are problematical, as are those related to population 
growth and location. Demographic projections for the adjacent area 
indicate an increase in population and concomitant land use. These 
projections are not exclusively dependent upon construction of the project. 
Indications are that the population growth along the Colorado River is 
primarily from southern California recreation pressures. Diversion of 
Arizona's remaining entitlement in Colorado River water will aid in 
stabilizing the agricultural industry in the central service area of 
Arizona and will prolong such land use and the agricultural industry 
segments of the economy. This stabilizing influence will not materially 
affect the conversion of agricultural lands for housing and other related 
uses as population expands in the central service area. 
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The major ht~an impacts of the feature will be re13ted to 
employment levels in construction and operation, len~th of residence, 
and family-related activities upon the business and local governmental 
service sectors of the feature area. This will occur within the 
commuting area for the employees. 

The project Hill increase the supply of wr1ter available for 
M&I and agriculture uses, and help minimize the cost of ~.rater. Less 
ground-water pumping ~-Till be needed in central Arizona and the project 
will facilitate a generally stabilizing effect on the agricultural 
segment of the Arizona economy. Stabilizing of irrigated agriculture 
\vill have a peripheral wildlife benefit in that a number of bi.rd species 
are benefited by the proximity of grain crops to their habitat areas. 

There will be no unmitigated iMp:'tct on the archeological 
resources of the feature area. An intensi vc program to survey and 
assess these resources has been completed for the feature. 

There will be adverse impacts \vhere construction involves 
localized areas now relatively untouched by man's activities and some 
esthetic impacts even in those areas already heavily used or impacted 
by such activities. The facilities formed by the feature will have 
beneficial esthetic impacts for some and adverse impacts for others, 
depending on individual orientation. 

The feature, as a part of CAP, will divert water for irrigation 
and other purposes on Indian lands. In the central service area of 
Arizona, Indian irrigated agriculture, as well as non-Indian, has been 
hampered by water shortages. 

The above overviews regarding the impacts of the feature are 
discussed in greater detail in the following sections of this chapter. 

C. Direct Impact of the Proposed Ac tion 

The first part of this section presents overall impacts associated 
primarily with construction activities. Such impacts are generally 
temporary in nature. This is followed by a more detailed description of 
the more permanent type i mpacts of operation and maintenance of the 
feature. 

1. Impacts Related Primarily to Construction Activities 

General and specific sections of construction specifications 
and Bureau of Reclamation policy state the care to be exercised in the 
preservation or protection of natural landscape during construction 
activities. 
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n. Borrow Areas 

The use of areas for borrmv will be restricted and controlled. 
Haterials excavated from the pumping plant site ,.,ill be used to construct 
the landform emb::mkment of the intake channel. Aclditionnl material 
excavated from the tunnel inlet portal may also be used in the embankment. 
Borrow areas will be needed principally for concrete ar,gregate durin;; 
tunnel and pumpins plant construction. The location of the agGrer,ate 
borrow area is shown on Figure 15. Only 10-20 acres of the total area 
shown (approximately 1,849 acres) will be needed for construction. Some 
of _the area shown along the Osborne Hash is under consideration for a 
new Parker townsite to be located outside the Colorado River Indian 
Reservation. In the event the townsite is established, the borrmv areas 
could be utilized in development of golf courses and other appropriate 
recreational areas. 

Excavation of an estimated 180,000 cubic yards of material 
will result in removal of existing vezetation on the 10-20 acres 
involved, and temporarily displace associated wildlife. The extent 
of the impact on esthetic values, natural vegetation, and ~vildlife 
habitat will be considered in choosin g the final location, size, and 
configuration of the borrow pits. :'lormally, no seedin~ or replantin~ 
of the borrow areas will be required under the [;eneral construction 
specifications. In areas where removal of topsoil lvill b~ required 
to provide access to t he desired material, the topsoil 1vill be replaced. 
The replaced topsoil should contain adequate seed for reve ~c tation. 

Restoration o f borrmv areas will be o.ccomplisherl by 
reshaping the pits to blend them \vi th surroundi11 ;r, terrain. 'f11e 
areas will be left with gradual slopes and drainage features to 
prevent erosion ;md undesirable ponding of Hater. Th C" area lvi ll be · 
scarified or ripped on the co.ntour to create :1 rougl1 surface cnp .1.hlc 
of entrapping noisturc, thereby enhtmcin ~ n<.1tural and S! tpplen1ental 
revegetation. The moisture entrapment r:ay provide teDpor.Jry ,,. .:c tcr for 
vJildlife and vegetation. Stagnat ion of the Hater .m d (10 s s i 1J l :~ ·:o scptlt 'J 
bree din ~ ~uy Rlso occur at tin es. 

I're c i?i tation IJill ;.;enerally control t '1e recov ~-~ ry tine 
ne cess " r y f or ve ;;etation and eart!1 : ~ atcrials to reach ' l l r~ ·:c l of 
e st~etic acce ptance for e ach s e gn c n t of t~e ] av.:1 s •.1 f<~ .:-ttur e . Li"lit r' t1 
r e storation of native ve::;e tation •t~ill he attenp te d •. Jh cn it i s L~ 1. s i. 1• lc . 

b . Const r uction Acce ss Roads and C am~s 

Construction acce ss roads ~ill be necess a r y to facilitate 
the work and nllmv safe travel of construction pe r s onne l. (See 
Fig ure 6.) Existin i: road s or tra ils in t h e a rea •.vi] l b e useci to 
the maximum extent possihl e for access to the crmstruc tinn a rc.1 . -\n 

access road fro r:1 Arizona St a t e :1-t ;:;h'' ·' Y 95, 3d j .:l c ent t o th e ;1 umpin~ 

plant site up the hillsi c' c to t !1 e i n let portal, Hi.ll l>e r c '1 ' tin:d. 
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The existing Osbo r ne ~·!ash , ~ tine ral Wash , and Planet Ranc h ~~onds wi.ll 
be used for a ccess to t he t unne l outle t . Indiscrtninute cre nt i on of 
new trai ls will be controlled on Federal lands under provisions of 
Execut ive Order ~o. 11644 and regula tions t o he promulgated and ptililished 
in the Federal Re gister. 1be value of these regulations is dependent 
upon the response and support ~iven by the citizenry to their development 
and enforcement. The Arizona Game and Fish Department has recently 
informally requested that Reclamation exercise its authority in closing 
off points of vehicular access to The ~!esa portion of the Buckskin 
Mountains from the Parker-Davis Project transmission system maintenance 
roads or other access roads. This would need to be a cooperative under­
taking with the Bureau of Land Management in promulgating regulations 
for control of off-road vehicles on public lands and the Arizona Game 
and Fish Department in establishing a roadless area under ~rizona laws. 

A mi nor amount of road improvement on Yuma County roads 
will be required for access to the construction areas. Existin~ 

roads will generally have to be improved to handle the necessary 
increase in construction traffic. Existing roads in ~ood condition 
and capable of handling the anticipated increase in traffic will 
have to be maintained in their present or improved condition. 

Construction roads and on-site equipment storage areas 
necessary for orderly construction \vill be located \vithin the rir;ht­
of-way .whenever possible. Construction access roads Hill be closed 
to the general public. The closed roads should limit the contractor's 
liability, promote public safety, and prevent unnecessary disturban ce 
of surrounding unspoiled desert areas. Upon completion of construction, 
all used or useless equipment, supplies, buildings, and personal 
property will be dismantled and/or removed from the construction area 
and disposed of in an acceptable manner and in conformance with current 
policy. Temporarily disturbed areas will be restored or returned as 
nearly as practicable to the original condition or to compliment the 
natural surroundings. 

With the exception of a 5-acre construction staging site 
in the vicinity of the outlet portal and perhaps some small temporary 
trailer camps, there will be no ne\v camps for construction personnel. 
Temporary water and sewage facilities mectin~ the requirements of 
Federal and Arizona State health laws will be established. Temporary 
trailer camps \vill be provided with portable chemical facilities ,.,hen 
other appropriate methods of se\vage disposal are not available. 
Residential and related developments at Parker and T. nl:e Havasu City, 
and on private land along Ari zona State Hi r,h,·Tay 95 between those two 
towns and in the general area of canst ruction ,.;ill provide t enporary 
housing , material storage, and construction field office sites. The 
sanitation facilities in these towns and along the Parker strip ~ay 
have to be supplemented to meet the increase in tenporary population. 
These problems will be met by the local communities in conpliance 
with applicable regulations of the Arizona State or County Health 
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Depart ments and the Environmen t al Protection Agency. One area of 
concern may be the occasional construction worker who would utilize 
a camp trailer or pickup-type camper for a short duration of time 
within the construction vicinity. Control of this aspect will be 
difficult and is the primary responsibility of the landowner. 
Contractor's employees may be discouraged from this practice by 
contractual relationships, and the establishment of adequate facilities 
within the right-of-\o7ay boundaries or nearby communities or on private lands. 

Environmental impact of these construction facilities 
will be temporary in nature. The removal of buildings and facilities 
will eventually return the area to the basic original condition. The 
temporary disturbance of wildlife and esthetic values will be eliminated 
soon after construction is completed, although revegetation may require 
several years. 

c. Waste Material Disposal 

For the most part, materials excavated for the pumping 
plant, discharge lines, and tunnel inlet will be used in the intake 
channel embankment. Disposal areas required for material excavated 
from the outlet portal of the tunnel will be evaluated along with 
aggregate borrow areas to lessen any negative impacts on the 
environment. The tentative location of the disposal area is shown 
on Figure 6. The disposal of excavated waste material will cause a 
loss of about 57 acres of existing vegetatiort and esthetic values in 
and around the deposit area. Wildlife in the immediate vicinity will be 
disrupted by the activity. Waste material will be placed in low 
profile areas and shaped to conform to natural lines and existing 
terrain. 

Some topsoil containing vegetation, seeds, and materia l 
will be moved during construction. To the extent possible, the 
material will be redeposited in selected areas in such a manner that 
the upper layer will support native vegetation. Planting of native 
vegetation will be accomplished whenever feasible . 

d . Dust 

Inherent with thunderstorms, windstorms, construction, 
travel, and other activity in this desert region is the ever-present 
dust problem. General construction specifications will require that 
the contractor provide efficient measures to reduce the dust nuisance 
which originates from his operation. Watering devices and other 
acceptable methods of abatement will be used. For access roads in use 
over a lengthy construction period, asphaltic road surfacing may be 
adopted in lieu of sprinkling. 
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Temporary di scomfort to people and v i l dlifc r:1ay occur in 
rare instances. However, this discomfort ~vill not exceed that 
experienced durine periods of high '"inds or duststorns in the area. 

e. Storage of ~~teri als 

Delivery schedules for necessary naterials, lead time, 
and remoteness of t he construction area dictate the need for temporary 
storage of materials. Storage areas in close proximity to the construc­
tion area are desirable for economic handling and onsite distribution 
or utilization of the materials. Security and vandalism protection 
are needed for these areas. The storage areas will generally be 
located either on or adjacent to the right-of-way. The areas ~.;rill 

generally be incorporated ~"'i th temporary construction camps. A 
storage area in Parker near the railhead will also be required. 

Disturbance of vegetation and wildlife is anticipated during 
the use of storage areas. Hat erial storage areas will be fenced, and 
will have wood or metal buildings and open storage space. These areas 
will serve only as temporary receiving and distribution centers to assure 
a smooth flow of materials for the construction program. Upon completion 
of construction in the area, the facilities ~vill be removed and the area 
restored as nearly as possible to its original condition. 

f. Equipment Storage and Service Areas 

Construction equipment will require a certain amount of 
periodic maintenance and repair. Due to the contractor's investment 
in equipment, it is imperative that down-time on each unit is minimized. 
The contractor will generally establish equipment service areas near 
the right-of-way or service the equipment within the right-of-way. 
Service areas will generally disrupt the environment because of the 
continual activity, noise, and problems associated with repair and 
maintenance of heavy-duty equipment. Ve getation in these relatively 
small areas will be destroyed and any wildlife present will be displaced. 
Temporary buildings will generally be used for service facilities. The 
duration of the facilities at the Havasu complex ~vi 11 probably be about 
8 to 9 years. 

Oil, dies e l fuel, grease, and solvents may be spilled on 
the ground during maintenance activities. Such ~vas te products will 
be controlled as much as possible to avoid \vater pollution in case of 
flash flood or runoff. Other waste products \·lill generally be collect eo 
and disposed of in an acceptab le manner and in accordance hri.th current 
policy. Equipment service areas will require extra effort to return 
them to conditions t ha t Hill su;Jpo r t ve;;et a tion and Hill be compatible 
with the ori~ inal conditions. 

g . Lighting 

Adeqna t e eqn i p"11cnt and s upp l er-:C'nt a l H :~ht i n ?, ,~n 1 l) e requ i r c-> rl 
to support ni ghttime construrtion a c tivi ti ~s in 2 s ace nanne r. The 
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length of the \vorkday, economic utilization of e qu ipr.. f.~nt, and th<l numrw r 
of shifts necessary_t~meet the required contract deadlines arc prerog­
atives of the contractor. In addition, extreme desert heat nay force 
the contractor to adjust workint; hours to provide for tolerable Harkins 
conditions. fl.dequate lighting will also be required in Are.::s of 
materials storage, equi.pr.<ent service, office, and any camps to provide 
necessary security. Due to the remote nature of most of the construc tion 
sites, lighting should not affect populated areas, but wildlife will be 
disturbed. 

h. Noise 135 

Large earthmovin);; equipMent produces a hi ;;h level of noise. 
TI1e noise associated uith heavy equipment operation is hif;hly objec­
tionable in confined areas or near developed areas. The greatest 
relative increase in noise level will occur durinG the nig~ttiMe. Use 
of equipment on a round-the-clock basis is not unco,..,,Mon in the construc­
tion industry. But due to the remoteness of the construction area, ~o 

great disturbance of the populace is expected. 

Blasting will be required in soMe instances. Tilastins will 
be permitted only after adequate provisions have been made to protect 
persons, the \vork, and the public or private property. Precautions 
\vill also be taken to prevent scatterin g of rocks or debris outside 
the work area. A special effort \vill be made to avoid unnecessary 
disturbance to residences of the mobile home park, and to Heron Island 
discussed later. 

Wildlife will be displaced by the noise, but 11ill return to 
the area after noise levels diminish. 

i. Increase in Traffic 128 

Vehicular and pedestrian accidents may be 0reater than no~al 
during the construction period due to the increased traffic. Desert 
heat, off-higlm·ay travel, and substandard roads \vhen use d for traveling 
to and from the construction area during all hours of the day present 
hazardous conditions. Safety provisions will be include d in construction 
specifications to minimize safety hazards caused by he.:1vy constr11ction 
equipment traffic. In heavy use areas such as 1Ti ;-;hvay 95 at the pumpin~ 
plant site, the contractor will he required to provide competent flaflmen 
or guards to control public traffic and other eq ll i T •en t H it ~1 a n inimu:n 
of inconvenience :md delay to t he pnb l i c. 

Only those personnel associated with construction wiJ.l be 
allmved on the closed access roads, thereby elin in i1 tin.c; a :naj or safety 
concern. Construction personnel traveling through the 1ocal area •·.r ill 
be controlled by the state and local traffic r e~ulations. 

\.,Tildlife in the Bill '-lill.iams porti0n of t h -2 Havas u >lational 
Hildlife ~efuge 1dll be disturbe d hy increase d tnffic.. r:: o::pleticm of 
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cons truct ion \-lill permit \d ldlife to re t urn to the .2 re as with r.li ni ma l 
detrimental effects. Traffic on the Planet Ranch and Hineral Hash 
Roads may cause some disturbance to bighorn sheep, burros, and other 
wildlife in localized areas adjacent to the roads. The Osborne Hash 
Road from Parker \-lill be the primary access route to th e tunnel out­
let portal. Arizona State Hi ghway 95 will experience an increased 
traffic load between Parker and Lake Havas u City an d t he pumping plant 
site. 

j. Erosion of Disturbed Areas 

~.Jind action and periodic rainfall may cause erosion of the 
disturbed areas. Erosion control \olill be required at the cut slopes for the 
pumping plant, discharge lines, tunnel portals, and in some disposal 
areas. \fuere possible, the topsoil will be removed, stockpiled, and 
replaced to provide a good soil base for restoration of the desert 
vegetation. On the long steep slopes of the discharge lines, the 
backfill will be treated to minimize erosion until new growth is 
reestablished. Where steep cut slopes require blasting or where 
rock protection is required for stability, the latest techniques 
will be used to minimize esthetic impairment. 

k. ~-later Supply for Construction 

Obtaining water for construction will be the contractors' 
responsibility. The contractors will be allowed to pump water from 
Lake Havasu as one source of supply . In the tunnel outlet portal 
area, the contractor may elect to drill \vells, or install a temporary 
surface pipeline from Lake Havasu. In either case, the natural 
terrain will remain in its undisturbed state, or be restored as 
nearly as possible. Procedures for obtainin g and disposing of 
water used for construction will be in accordance with standard 
Reclamation construction guidelines. 

1. Disturbance of Ve getation 

As previously ment i oned, disturbance of vegetation during 
construction will be reduced to a rrinimum. Restoration of disturbed 
vegetation will be accomplished by such revegetation techniques as 
transplanting , seeding vhere appropriate, and/or special preparation 
of the disturbed areas to accelerate maximum natural regrmvth. The 
technique best suited to each individual soil area and plant species 
will be employed followin~ careful evaluation. Native ve getation vill 
be salvaged where practicable, especially vegetation protected by law. 
Vegetative habitat is not sufficiently extensive to he a major influencing 
factor on wildlife disturbance. 

Vegetation at the site of the feature is extremely sparse, 
particularly at the pumping plant site which will be one of the principal 
areas of di sturbance. Accordingly, construction of the Havasu feature 
will not have a significant impact on ve getation. Of the 200 acres 
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require d for right-of-Hay , only about 40 acres ' ,1i ll be r equired for 
the permanent structures including the pumping plant dischar~e lines, 
tunnel portals, transmission line footings, dike, new a ccess roads, 
and improvement of existing roads. The remaining area used for con struc­
tion purposes will generally be left in a condition that ~,rill facilHate 
revegetation, and in the long term may be expected to support successional 
stage regrowth. Tt is expected that saltcedar grmvth Hill eventually 
be established along the landform embankment forming the intake 
channel dike. There is no marsh grmvth in the area of the intake channel. 
The sparse vegetation along the tunnel route on the top of The tfesa 
is supported exclusively by precipitation and ,.,ill not be rUsturbed. 
No significant vegetational communities ,.Jill be destroyed. 

m. Temporary Disturbance of the Bill Hilliams Portion of 
the Havasu National 1.Yildlife Refuge 

The intake channel, which ~1ill be located within the Havasu 
:-lational ~Jildlife Refuge (mmR), will occupy approximately 60 acres of 
the open water area of the Bill ~.,Tilliams portion of the refuge. In 
addition, about 10 acres will be needed for the intake channel 
embankment. The 70 acres involved will not disturb any riparian or 
marsh areas. The tunnel and the major part of the pumping plant 
will be located outside the boundaries of the HNWR. The tunnel will 
follow a course southeast from the south shore of the Bill Hill iams 
ann of Lake Havasu and \olill not cross or pass near the Bill Hil liams 
River delta ,.,hich is a significant marsh area '!!thin this portion of 
the refuge. Therefore, none of the delta area of the Bill 1Hll iams 
River or its attendant upstream vegetation will be affected. The 
tunnel and most of the Havasu Pumping Plant will be underground. 

Once construction is completed, there will be little 
evidence of disturbance in HN"\..rR area except for the i.ntake channel. 
Operation and maintenance of the Havasu feature will cause no 
disturbance to big game mammal or ~vaterfowl mir,ration patterns 
through the Buckskin !-fountains and into the refuee. 

n. Fish and ~olildlife 17, 18, 21, 28, 29, 35, 53, 85, 94, 95, 

100, 116, 117, 118, 121, 127, 128 

Based on behavior patterns of most \-lildlife in the area, 
it has been determined that the species which move out of an area 
during construction will probably return after construction. Some 
wildlife loss associated with construction activity will be permanent. 
Upon completion and subsequent operation of the project, an additional 
source of water may be available for the wildlife at the Buckskin 
Hountains Tunnel inlet and outlet portals. 

The most significant areas in the Bill ~Villiams porti.on of 
the HN\.J'R consist of the marsh habitat on the Rill Hilliams River delta , 
the riparian habitat along the Bill 1-lilliams River, and the riparian 
vegetation along the shoreline of Lake Favasu. TI1e Havasu feature 
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'vill be located about 0. 8-mile from any significnnt r.1arsh areas of 
the delta and construction activities should have little, if any, 
effect on the better .vildlife habitat of the refuge. Subsequent to 
construction, the feature itself Hill have insignificant effect on 
wildlife, except for possible disturbance from increased use of the 
Planet Ranch Road, Except for a temporary disturbance of about 1 year, 
during construction of the 3,000-foot-long discharge lines betHeen the 
pumping plant and the inlet portal of the tunnel, migration r outes f or 
part of the approximately 50 desert bighorn sheep presently rangin8 in 
the Buckskin Hountains area will be relatively undisturbed by t he 
feature. (See Figure 12.) Additional traffic on the Planet Ranch Road , 
as well as construction personnel traveling to the tunnel outlet portal 
from Lake Havasu City, would eause disturbance to the burro use area and 
would cross the migration route from the Buckskin Mountains to Planet 
Peak. Test drilling along the tunnel alinement inrHcaterl that t he rock 
formations are not saturated and there will be no dewatering of r ock 
formations during construction. Most springs identified on t opo-
graphic maps and in Figure 12 in these mountains are i nte rmi ttent and 
dependent upon the occurrence and intensity of above-normal precipitation . 

Disturbance of desert resident species such as the cactus 
wren, gilded flicker, and Gila woodpecker will be negligible . Construc­
tion activity with its attendant noise, dust, and increased human 
presence, could disturb the great blue heron colony on Heron I sland. 
In the spring of the year, approximately 15 pair of great bl ue heron 
nest on Heron Island located about 4,500 feet northwest of the pumping 
plant site. Heron Island will not be physically touched during const ruc­
tion of the Havasu feature. The embankment forming the i nt ake channel 
will not reach the island nor come within about 1/2-mile of it. Subse­
quent sediment deposition in Lake Havasu during operation of t he feature 
will not form a land bridge to the island. 

The most likely impact on the colony \vould resul t f rom 
blasting noise. Blasting ,.,ill be controlled to the extent pos s ible 
to coincide with periods of least activity of the heron colony. Ninimum 
practical amounts of explosives for economical rock breaka~e \-lill be 
used. Noise from blasting, which will probably occur no more t han once 
a day during the blasting program, should be minimal and no mo r e 
significant than sonic booms ,.,hich are common in the area. In general , 
total construction activity involving heavy equipment and blastinz will 
probably generate no greater noise and human disturbance than 
currently exists around the island from powerboat activity and 
recreational use of Lake Havasu. Presently, the most significant 
recreational uses of the Bill Hilliams arm of Lake Havasu are fish ing , 
motor boating, and water skiine. 

Since the Havasu feature avoids the pri"1ary habitat of 
the Bill \-lilliruns portion of the \vildlife refuge, it Hill not affect 
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t he stopover point for mi. ~ra t ory Haterfoul. ~-Tone of the h nb i.t a t o f 
t h e Yuma clapper rail included on t he United States List o [ f.n dangc r cd 
Fish an d \.Ji l dli fe '"ill he affe ct e d. Th e on l y s uch 1 1 .:1~i.tnt in close 
proxi n ity t o t~lC ;I avGsu f e a t ure i s above and belou t he b r"i c1ge vrhc rc 
J\ ri zona St a te H i ch~·ray 95 cros s e s the T'.i ll :?ill i ac\S ?.i ve r , '). 8-nile 
or ~o re from the s ite. 

Po t ential aJversc i Rpac ts on f -ish h ave bee n consi~ere d 

durin g proj ect pl anning . "Pre l iminary assess ::1e n t s i ncl i c:at e cl t h .qt 
very few fish in ~omparison to the ove rall fis h pop ula tion o f Lnl:e 
Havasu \..Jill move t h rough t he i ntake channe l an d be a dversely af f e cted 
by pumping opera tions. Thes e fish \vould b e typ e s oriented to open 
water movement an d feeding , such a s t h read fin shad and striped bass. 
It is expected t h at the intake ch annel eT'lbanlm ent should provide a 
n ew b rood area for the larz e nouth bass in the l a l{e. 

The need for a device to prevent fish movement into the 
pumps has been considered. The report of July 1, 1972, by the Arizona 
Game and Fish Department differs some~vhat fron preliminary <JSsessments. 
This report states in part " ~.Je cannot noH fully ag r e e Hi th pr~vious 
opinions that only a few pelagic fish would be adv e rs e l y affected hy 
the pumping operations. It is lik ely that a fish s c reen device, either 
physical or electrical, Hill b e necessary either now pri Marily for 
catf i sh or in the future years to protect an incre asin~ population of 
striped bass. • • . " The report b ased this conclus ion on several points. 
The Bill Hilliams arm differs from the rest o f Lake Havasu in th::1t the arm 
a r ea experiences moderate to h eavy turbidity and siltation due to 
seasonally variant flmvs from the Bill Williams River. This fact, 
coupled with recent investigations and fisherman intervie\vs, led to 
the conclusions that the major immediate impact of intake channel 
construction would be on channel catfish. Additionally, once the area 
stabili zed, it ~vould become increas i n g l y suitable for other fish as 
well, including striped and largemouth bass, green sunfish, and bluegill. 

TI1e report further recommends th a t a monitoring program be 
set up for the first ye a r of operation to determine fish losses. If 
at that time protective devices appear um,rarranted , the report recommends 
a 5-yea r followup of less ext ensive s amp ling to s ubstantiate the f-indin gs. 
The report does not recommend the type of fish screcnin r; device but 
suggests that the informat i on secured from the monitorin£ program 
would be available for design considera tions. 

The Bureau of Reclamation, with the assistance of the Ar-izona 
Game and Fish Department, California Department of Fish and Game, Bureau 
of Sport Fisheries and Hildlife, U. S. Coast Guard, and the University 
of Nevada at Las Vegas, has i n itiated a monitoring program to compare 
the habitat and fish species p resently in the Bill \.;t"illaims arm with 
those in future years. A copy of the first year's P-rogress Report on 
Lake Havasu Aquatic Impact Study should be available about January 1, 1973. 
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Experience to date by California fish0ry m~nage nent 
personnel concerning the intake pumping plant of the Xfe tro;>oliLm 
;·Jater District of Southern California, ,.,hich puMps directly fror.1 t"le 
main body of Lake Havasu 4 miles to the northwes t, docs not de rnonstr~te 

that fish are being pumped to an extent adve rse to t:he popul a tion . 

o. Turbidity During Construction 

The turbidity resulting from construction Activities v!ill 
have no significant effect on sedimentat~on in Lake r~vasu . Fish and 
wildlife and recreation \vill be little affected by occasional inter­
mittent or temporary turbidit y. 

For the most part, the 2rea nffectec~ 1vill h e li;.i ted to 
the immediate vicinity of the Lmdform en1bank1"1ent. Dnd n ;~ ronstruction 
of the embank1'1ent, lake sedicwn ts '-li 11 bP. dis~l,qced .qnd thr:>sc sedirrents, 
combined 1.;rith fine particles frol'l tl,e "1ater:i ql beins d ur.1ped, \Jil l cans e 
a temporary localized increase in turbic!i.ty. The initie!l po rtion of the 
landform embankment Hill be built durin~ the first yc.:'lr of construction 
at the site. Placement o f additional materials on the embankment durin ~ 

the subsequent 3 to 4 years of construction, such a s constructin~ freefo rm 
e::-.."'Pansions and rock protection for t he embanlment, '1-lill also occasionnlly 
increase turbidity. Existinz. turbidity Hi thin the Bill h'illi ~<s arm is 
characterized as moderate to heavy due to storn runoff and floodflm-1s 
that carry heavy sediment loads. Th at fact plus the ~.;ater depth, 
quantity of materials deposited, and the ti:'le for displ .1cecl senir1ent 
to settle indicate that the affect of turbidity a r is in~ fro~ construc­
tion \·lill be snall and only of .:1 tem;Jorary n.:1tur e . ":'he ecology of the 
lake botton underlyin ;:: t~1e pro?osed Lm~for:r: c:-h:ml :-,cnt • .. •i.l 1 be severely 
disrupted. This disruption, ~ ·.'hi~h Hi] 1 occur O'Jer an nrcn of about 10 to 
12 acres, 'ldll have a ne ;3 li :::; ible e f fect on t he ove rAll la',ebec ecolo~y of 
the Bill ' . .Jilliams arn. 

Stipulations concerning techniques to be employed 'lvill be 
included in construction specifications with a vie,., toward reducing 
turbidity to a ~ninum, especially durin ~ the initial phase of construc­
tion of the embankment structure. 

p. Soci ological 68 • 69 • 122 

The tmvn of Parker, Arizona , in YuMa Coun t y, ~,ras established 
at its present location in 1905 near o railroad crossinz of the 
Colorado River. The tmm is nar.ed in honor of r,eneral El i P .1.rke r, 
Commissioner of Indian Affairs, ancl curious 1 y , E,1rl Jl . Parker, the 
locating engineer fo r t he railroad. The t0wn ha~ a 1970 population of 1,948 . 
Lnke Havasu City, established in 1963,, is a planned community developTTlcnt 
of the ~kCulloch Corporation. T,.Jk e ;ravns u City h3s ~ !'line c1 i!:ltcrn.'ltior. .qJ 
recognition as a result of the recent rcloc a t~on of t he London ~ ri ~~e 

within its confines. The Lnkc Havasu City are a "l ns a population of 
approximately 5,000. 
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The ~)-year construc t ion f! r O:';t":\8 for t'1c ll .:1V.:1S'I fea t ure cnn 
be c~:pcctcd to h.:wr. a si;;nifica11t aff:::~ ct on th e pO;J ,ll A. tion and econ omic 
levels of thes e t~1o co·-:1nunl tlcs . Su', sequent t o const r uction , t h2re 
~.;rill be n reduction in pop ulation and ccon on ic :1c tivity . Howeve r , 
because of ::~1c .::vc r -incn~,"lsit;:~ use of t 1w i! avasu o.r c~ :.l for rec n:~ :1 t'l o n:.:l 

and reti re . ~ ·2n t l ivin z , i t i s e:-:rcc t "'' tha t t'l 0 post construction transi. tion 
for n ,\ r 1:e r an d i .tlkc ' [av~su u ill :.le l e ss t 1 1~n 1ln::; hc c n l':·::;c ri. c n cec in th e 
past in o t her a reas. 

It is e::pe cted t hat t he econo"·1ic ,1nd poptd n t i.on inracts 
of cons truction \·.'ill hC~V <~ les s cf f c~ ct on :::... a ke lLtvas u Ci ty t : 1 ~n 

P.:1.r1:er . T)1i s is due in ?art t o t :1c fa ct t h a t ~ .1rkc r is t he neares t 
railro ad ~h ippin g po int a11d will a l s o be t he location of t h e Sure o.u 
of '~e clar.a tion fiel d office . Construction pers onn e l I·J i ll he c:-:pec t ed 
to find llousin 13 and r clo. t ccl C0!'1nuni t y se r vices nostly i.n P.-uker on d 
Lake Havasu City. It is antir.ipA.ted t hat t he i n f lux o f c on struction 
pers onnel, together \.vit h the employment of l ocal re sidents in 
construction, ~•ill resul t in an increased n eed fo r er:p loy ~:cnt in 
support industries, educat i onal i n stit utions, an d othe r comr. un i.t y 
service f acili t ies vhich v1i ll p rov ide increased enp loy:r~ent opportunities. 
Public Lm-1s 81-815 an d 81-874 e st abl i s h ed pro1;r ams of fjn anci<ll assist­
ance for school cons truc t ion and ma inte n an c e an d op e rat ion i n are as 
affected by Federal activities (impac t ed a reas p ro :;rar.1) . The 
esti~<~a t ed po pulation increflse as s oc i a t ed \vi t h cons tructi on an d s ervice 
industries for the Havasu complex , t o ~e ther ~vit~1 construc tion o f the 
Granite l'teef Aqueduc t as far as nope and t h e !1ouse Hi lls Pump in ::, P lant , 
is shown in the fo llmdn ~ tabula t i on : 

Construction Population From ~onbas i c Tota l 
Year Basic Employment Empl oynent Population 

1 375 375 75 0 
2 1,350 1 ,350 2, 700 
3 2,100 2,100 4,200 
4 2,250 2,2 50 1, , 500 
5 2,325 2 ,3 25 4, 650 
6 2,325 2,325 4, 650 
7 2,1 75 2 ,175 4,350 
8 1,350 1 , 350 2 ,700 
9 450 450 900 

Durin :3 the early part of the cons truc t ion period , hi~h•.-:;1y 

traffic v ill increase bet,.;reen the comnuni t ies of Pr1 r kc r and Lake Jl.qvasu 
City , both as A. resul t of use by cons truct ion Ho r l-.ers o.nd the ·~ovi.n ~ of 
heovy equipment to the site. As const r uct ion \·.ro r k advances, the r e ~dl l 

be an incre:lse in railroacl move:o1ent in t o t he Pa r k e r nr eo. tr .:msport in~ 

heav y construction equip~cnt and eqtti.pnen t for i nst alJ <lt i on i n t h e 
pump in ;.; ! lant. This \d 11 result in incre ased r.ove!'lent of hul ky 
equipment on the hizhHay f ron Parker t o t ho con struc t ion s i te. ' ·!riere 
contr11ctors are required to usP. ro<J.cl s fo r access to t 11~ h'"'rk , t hey ~ -Ji 11 
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be required to maintain them and to provi~e dust ab~tenent meAs ures in 
accordance Hith standard Bureau of Recl.Trr1ation procedures . 

The increase in temporary ::md remanent populi-1Uo:1 in P<!rker 
and Lake Havasu City will probably rest1lt in so:r~e increased hunti.n .r: :mel 
fishing pressure and recreational use of th e tot~] rccre0tion resource 
including the Bill Hilliams arm of Lake !Iavasu . 

q • .:.<\rche ological and 11 istorical 26, 27, 40, 101, 102, 115 

The Havasu feature site ~n1.s surveyed by the "\ri~on e1 c; tate 
~Iuseum to determine the. extent of ilr.y 2 rch eo lo~ i. cal r esources in the 
area. The only resource disclosed hy thi.s survey \·.':'.S A 1 i thir. tool 
quarry of minor si gnificance in the general a rea of the tunnel 
alinement which \vill not be disturbed by constructir:m or snh.seqnent 
operation and r.1aintenance of thP. feature . ':::'o further i .nsure that 
archeological values are preserved, on-the-~ronnd checldn[ Hil l be 
performed in advance of construction, <1nrl roni torin r; ,Jill he 
accomplished during construction for a:!y si tc>s not v:f si.h le on the 
surface in the feature area. 

r. Topozrnphy 

The topo zr.:~phy i-ri.ll be a] tercel <1t the pnn;')in ;-: i1 l ant si tc 
by site preparation for the pumpin:3 ;"'l<mt. This i·li 11 he a ~err"lancnt 

impact. The trench excnvation, ;: ipe inst311ation, and subsequent 
backfill over the dischar[,e pipelines \vill result in minor topor, raphic 
impact. The access road to the tunnel inlet portal will be a ~e~anent 
impact upon the slope of the r:1ountain, as Hill the tunnel inlet portal 
in the cliff face. The tunnel itself ~dll not cause an ir1pact except 
as it relates to the ~aterial c~cavate d an~ placed in disposal areas. 
The intake channel clT1banknent u ill f on a n anrnade peninsula-li1cc 
structure in t!1 e lake. T~e b o rroiJ area for concrete aggreg<1te \vill 
cause a c!ep resse d S•::!Cti on Hhcre the :s:tterial is r e moved, hut reshapinij 
requires ents ;.,rill re duce the notireahlc effects. 

s. ' :incralization 

~o si ; nificant n in e r3l locations hAve been i~entified in 
the f e ature sit e . Assessment o f cor e drillin ;; alon:;:; the t unne l 
alinement showed no signific;:mt :·.1 i ne r:1lization. The drilling program 
consisted of a total length of about 5,800 feet of core drilling at 
22 holes rat ,ging in depth to about 500 feet and to at least 10 feet 
below the tunnel grade. There is tl-,e possibility t hat a fc\·.' niner.:1liz c.rl 
pockets ::1ay be encountered dnr i n :; c:·:cavatior o F the tunnel, although 
there is no indication that such pockets wo uld be of comr.1e r cial value. 
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t. Economic Resources 

Quantities of cement, sand, gravel, and earth, and tons 
of metal, \.;rood, and other materials \vill be used in the construction 
of the feature. The estimated cost of the proposed action based on 
the 1972 cost index is $114 , 000,000. The estinated quantities of 
such materials include: 

Concrete : 

Gravel 
Sand 
Cement 

Steel: 

Reinforcement 
Structural 
Miscellaneous 

Other: 

220,000 cu.yds. 

145,000 cu.yds. 
50,000 cu.yds. 

156,600,000 lbs. 

5,100,000 lbs. 
6,500,000 lbs. (including tunnel supports) 

50,000 lbs. 

Piping ~30,000 lbs. 
Discharge pipes 10,350,000 lbs. 
Cranes 350,000 lbs. 
Timber 770,000 b.f. 
Stoplogs 100,000 lbs. 
Valves and Controls 350,000 lbs. 
Electric Motors (6) 54,400 hp (each) 
Pumps (6) @ 820 Ft. TDH 500 cfs (each) 
Total Excavation 1,700,000 cu.yds. 

u. Earthquake Hazard 

Reclamation's structural design for earthquake hazard is 
standard procedure. The shock level intensity is assigned for the 
probable Modified Mercalli range. This design policy minimizes the 
potential impact of earthquakes on the stability of Reclamation structures. 
No landslides have been evident in the Havasu feature area, and there is 
little possibility that landslides would be triggered by future seismic 
activity. 

2. Impacts Related Primarily to Physical Operation and :1aintenance 
of the Feature 

Operation and maintenance of the Havasu complex and diversion 
of \·Tater from the Colorado River will have a minor impact upon the 
feature area, and upon the Colorado River, but a more pronounced impact 
on the centra l Arizona s e rvi ce ar ea. The i mpacts are dis cussed on the 
following page. 
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a. Operation 129 

Automatic controls for operation of the Bavasu Pumping 
Plant and electric equipment will minimize human activities at the 
plant, resulting in less attendant disturbance. There will be a 
constant low-intensity sound emitted from the plant facilities. 
Since the pumps and motors will be enclosed ,.;rithin the building , 
the range of this sound will be limited to the immediate vicin:i.ty 
of the pumping plant. The transformers '.;rill have a lm.;r humming sound. 
In addition, lights will be provided to facilitate safety, observation, 
and maintenance activities during the night. 

~oise and light will be buffered by using shieldin~ and 
screening consisting of baffling, vegetation, walls, and other devices. 
The low-intensity sound and light levels at night will not have a 
significant impact on wildlife or on human activity in the area. 

b. Haintenance 

Human activities and vehicular traffic along maintenance 
roads, coupled with frequent patrol of the Granite Reef Aqueduct to 
the tunnel outlet portal, will cause only minor disturbance to wildlife. 
The use of fencing and gates to control public use or access to project 
facilities will help minimize the disturbance. 

Current operatin g plans call for an annual 1-month dry-up 
period for repair and painting of underwater devices, such as gates, 
gate lifting devices, pumps, and appurtenant equipment. In addition, 
there may be an emergency dry-up due to storm damage to the aqueduct 
system beyond the tunnel outlet portal. Periodic drainage, as ,.,ell 
as accidental outage, will cause a minor loss of any aquatic fauna 
and plants in the system. 

Aquatic weeds, mosses, algae, ditchbank weeds, and fresh­
water clams will need to be controlled in the intake channel, pumping 
plant, discharge lines, and tunnel. Unchecked aquatic gr owth has been 
shown to reduce the water-carrying capacity of similar systems up to 
80 percent of their designed capacities. In the Yuma, Arizona, area 
the introduced tilapia, Tilapia mossambicca, has been successfully 
used in drains to control pondweed and algae. This fish consumes 
aquatic growth, but dies when the water temperature drops below 
approximately 55° F. Problems associated with introduced species ,.;rill 
be thoroughly studied before any such program is considered for the 
project. 

The tunnel environment will be essentially ,,rithcut li p,ht 
except near the outlet portal. Hiner aquatic organi sm growth wi 11 
attach to the wetted perimete r . \.Ja terborne sediment is expe c ted to 

55 



remain suspe nded or be carried along t he invert by velocity of the water . 
Fresh-water clams may grow '"'ithin the tunnel. If chlorination is not 
used, periodic cleaning by brushing or scraping of the concrete surf ace 
may be required to remove the aquatic growths v1hich ••ould then be rel'love d 
from the tunnel by washin g and sluicing. These wasted mate rials \ITould 
be discharged by sluicing into the upper portion of Osborne Wash. The 
magnitude of \vater d ischarged •vould be absorbed by the sands and gravels 
of the stream channel and \vould not reach the Colorado l ~i ver. The 
suspended material Hould deposit on the sand and gravel and dehydrate. 
An example of the tunnel cleanin g machine is shmvn in Fi~ure 16 . 

In the event that fresh-wate r clams develo p and create shell 
deposits ' ' ithin the tunnel, a mechanical loader for loosening the deposits 
would be used, ':' ransportation by slui c ing or mechanical haul e r as 
necessary would be used to remove the shells and residual clams from the 
tunnel to a sanitary fill area. This fill area could probably be located 
in the tunnel spoil waste area on the upstream slope of Osborne Vlash 
adjacent to the Granite Reef Aqueduct. 

Additional discussion of the problems anticipated with 
undesirable aquatic biota and proposed methods of control is included 
later in section C. 2. i. ''Herbicides and Pes tici des. ·· 

c. Quality of \vater at the Pumnin<; Plant 

Project pumping through the intake channel will provide a 
mixing and circulatory effect by brin ging in main st ream flows into 
the Bill \Villiams arm of Lake Havasu. This mixing should reduce 
natural turbidity and slm-1 the overall rate of eutrophication within 
the Bill Williams arm. Accordingly, a minor quality improvement is 
foreseen in the waters of the Bi ll ~Villiams arm as a res ult of th is 
action. No quality deterioration of mainstream flmvs will occur as 
a result of the construction and operation of the Havasu Pumping Plant. 

d. Salinity in the Colorado r- i ve r 93 

As dis cussed in Chapter II, present and projected salinity 
levels in the Colorado PJver are a se ri ous concern. The presen t 
sali ni t y levels in the lm.Jer Colorado Rive r are caused by the 
relatively high salinity of the river as it enters the basin , 
contributions from salt sprin gs on the river and its tributar i es, 
return flows from irrigation, an d t•a ter losse s fron e vaporation and 
transpiration. 

The diversion of tvate r via the Havas u Pt<mpbg Plant tv ill 
have negligible long-term effec t on t he salinity of the =i·, er fror. 
Lee Ferry to the '1exican Border. rroject diversions are ~as<::d on 
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View o f t ypical tunnel-cleaning machine being used . (Metropolitan Wat e r District 
of Southern California photograph . ) 
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the availability of water in Lake Mead. The factors which determine 
that availability are wholly independent of the CAP as are the 
resulting salinity levels between Lee Ferry and Hoover Dam, To the 
extent that water releases from Lake Mead for the CAP will exceed 
those now being made, the river may experience improved water quality 
from Hoover Dam to Lake Havasu. This may or may not be offset by full 
development of present water rights or contracts in that reach of the 
river. The circulation and mixing effect caused by project pumping 
will not affect the salinity of the water in Lake Havasu, 

As discussed in Chapter I, section K, water releases from 
Parker Dam normally will not be affected by the diversion of water for 
CAP. Therefore, there will be no net effect on salinity in the reach 
of the river below Parker Dam due to the project. Water releases at 
Parker Dam will be affected only in those infrequent and short periods 
when Lake Mead would have spilled without the additional demand of CAP. 

Nevertheless, the salinity of the Colorado River is projected 
to increase substantially over the next 50 years unless specific actions 
to control salinity increases are instituted. Increased development of 
presently unused water rights in the Upper Basin will result in 
diversions from the river, evaporation from new r~servoirs, and return 
flows from newly irrigated land. All of these factors will contribute 
to an increase in salinity of the river as it reaches the Lower Basin 
at Lee Ferry. Decreased releases from the Upper Basin will also 
increase the concentration effect of the salt input from such high 
salinity sources as Blue Spring and the Virgin and Muddy Rivers. 
Increased development along the river in the Lower Basin will, through 
return flows, contribute to increased salinity levels. This development 
will be primarily on Indian lands and wildlife refuges, both above and 
below Parker Dam and Lake Havasu. 

e. Water Quality (Salinity) Effect of Delivered Water 

This item is indirectly related to the Havasu feature and 
is covered on pages 115 to 117 of the CAP overall final environmental 
statement. Similar material is included here, however, because of the 
relationship of the diversion to the central service area of CAP. 

The quality of Colorado River water delivered to users in 
central Arizona will be lower than local surface supplies that are 
presently being used. However, the CAP Colorado River water will 
be of better quality than the current, as pumped, average water 
quality in the service area and better than, or nearly equal to, that of 
the treated waste water available in the Phoenix and Tucson areas. 
This is based on the 1965-1968 level of total dissolved solids of 
726 ppm at Laks Havasu, and the assumption that long-range plans will be 
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implemented, as referred to earlier, to control future salinity increases 
in the Colorado River. 

The production wells in the central Arizona ar ea produce 
water ranging from 300 ppm to 4,500 ppm total dissol ved solids . The 
average concentration as pumped in 1965 was 955 ppm. Currently treated 
waste waters in the Phoenix and Tucson areas have about 900 ppm and 
650 ppm of total dissolved solids, respectively. The present ground­
water supply provides approximately 60 percent of the cur r ent usage 
from all sources. 

Surface-water quality in the CAP area ranges from about 
280 ppm of total dissolved solids in the Verde Rive r, to about 700 ppm 
in the Salt River at Stewart Mountain Dam , and to about 630 ppm in the 
Gila River at Buttes Dam site. 

For irrigation use, Colorado River wate r is classi f ied as 
C3-Sl, indicating that it is suitable f or growing salt-sensitive crops 
on soils having good leaching capabili t y or moderat ely t olerant crops 
on soils with poor leaching capability. Based on the U. S. Salinity 
Laboratory Classification System, the sodium absorpt ion ratio (SAR) 
is about 2.4 which is in the very low range . This is import ant 
because waters with a high SAR may not be suitable fo r an irrigation 
supply. There is significantly more calcium and magnesium in 
Colorado River waters than local waters, which will tend t o keep soils 
permeable by exchanging with sodium on the clay particles . 

U. S. Public Health Service (USPHS) standards r ecommend 
that domestic water supplies should not exceed 500 ppm t ot al dissolved 
solids. This limit, based primarily on taste considerations, is often 
exceeded in the Colorado River basin and those southern Californi a areas 
to which Colorado River water is diverted, and in local Arizona waters. 
In some areas the total dissolved solid content r anges over 4,000 ppm. 
Most of the domestic water currently used in Maricopa, Pinal, and Pima 
Counties has a total dissolved solids content be t ween 400 and 1,000 ppm. 

The hardness of CAP Colorado Ri ver wat er will typi cally 
be about 360 ppm. This hardness is appreciably highe r than al l local 
surface~ater supplies but is less than most l ocal ground-water supplies. 
The hardness of ground-water supplies in the Salt River Valley ranges 
up to 600 ppm. 

The fluoride content of Colorado River wat e r is typically 
at about 0.4 ppm. Local water supplies in the se rvice area frequently 
exceed USPHS recommended limits of 0.8 ppm for fluoride content . 

Colorado River water will transport a salt load int o the 
central Arizona area. The water will be used as a replacement for 
ground water, which on the average, is of poorer quality t han the 
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imported water. Thus, while the imported water will bring in a new 
salt load to the basin, such importation will work to reduce the total 
application of salts to the land. Considering that the ground-water 
quality varies throughout the area, the effects will be dependent on 
the specific relationships of the quality of the ground water and 
applied surface water at each point in the service area. Analyses of 
historical data on the use and mineral content of the ground water in 
the area indicate such effects will be minor in the CAP area as a 
whole and probably undetectable. 

The evaporation of Colorado River water during transit 
will have a minor effect on concentration of total dissolved salts 
in the imported water. The actual effect of evaporation losses on 
water quality will vary with the amount of water diverted, the point 
of delivery, and the season. Maximum water quality degradation will 
occur at the most distant delivery point when the diversion at 
Lake Havasu is at a minimum during the hot summer. Normal annual 
evaporation will be relatively uniform from year to year. Over 
60 percent of these losses will occur during the May-September period. 
A minimum diversion of 500 cfs during this period would produce a 
water quality degradation of about 6 percent between the Havasu complex 
and the end of the Salt-Gila Aqueduct. Similarly, a 500-cfs diversion 
during the winter would produce a degradation factor of less than 
2 percent. 

f. Impact on the Flow of the Colorado River 2- 4 , 6 • 7, 9 

The pattern of flow through the Bill Williams arm will 
be altered to some extent by the minor current or circulation effect 
resulting from project pumping and the flow through the intake channel. 
The flow velocity, approximating 0.13 foot per second in t he intake 
channel, will be generally unnoticeable in the arm and totally 
unnoticeable in Lake Havasu. 

The impact of the Havasu Pumping Plant on the Colorado River 
will be limited to the reach between Hoover and Parker Dams. Some 
additional releases will be made from Lake Mead to accommodate project 
diversions, but a large portion of the CAP requirement will come from 
a transfer of diversions now going to California. The long- term 
diversion is expected to be about 1.2 million acre-feet (maf) annually, 
which assumes full development levels of all prior water rights in 
Arizona along the mainstream at that time, including court decreed 
rights of Indian reservations adjacent to the river in Arizona and 
Mexican Treaty entitlements. Water in excess of the above requirements 
of downstream users will be available only during periods when spills 
or incipient spills from Lake Powell or Lake Mead are available as 
specified in Sections 30l(a) and 602(a)(3) of P.L. 90-537. Most of 
this excess will be diverted to the CAP and will not pass Parker Dam. 
Annual diversions for the project will range from an estimated minimum 
of 0.38 rna£ during periods of extreme drought, to the designed capacity 
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of the aqueduct of 2.2 maf, during periods of surplus water availability. 
The amount of diversion in any one year will depend upon water-supply 
conditions and the extent of Upper Basin development, neither of which 
is expected to restrict project diversions during the early years of 
the CAP. 

Diversion of Colorado River water to the CAP will not 
result in significant changes in water level fluctuations at Lakes Mead, 
Mohave, and Havasu. Average long-term water levels at Lake Mead may be 
lower than those experienced historically because of the combined effect 
of future increased diversions in both the Upper and Lower Basins. 
Water levels at Lake Mead are currently regulated to allow for higher 
water-surface elevations during the spring to enhance the survival of 
young-of-the-year bass which utilize terrestrial vegetation for 
protective cover. 

The present streamflow regimen between Hoover Dam and 
Parker Dam will be altered slightly by increased releases from 
Hoover Dam for the project. However, daily and monthly patterns of 
flow in river stages will remain essentially the same, based in part 
on power release requirements. Lake Mohave has sustained algae blooms 
during the summer months. The increased volume of water moving through 
Lake Mohave will serve to dilute nutrients causing the bloom and should 
promote a slightly fresher state. 

The CAP diversions will not affect the magnitude of releases 
below Parker Dam during normal years. However, additional downstream 
uses, primarily on Indian lands and wildlife refuges, will increase 
the release requirement from Lake Havasu by 200,000 to 300, 000 acre­
feet per year by the early 1980's. Also, in years of above-normal 
releases or spills from Hoover Dam, a portion of the spills could 
be pumped into the Granite Reef Aqueduct as specified by t he authorizing 
act. Project diversions will be in compliance with the "Law of the River," 
as discussed earlier in this statement. 

g. Impact of the Colorado River Water Upon the Service Area 

Diversion of Colorado River water by the Havasu Pumping 
Plant, as a part of the CAP, will result in the availability of addi­
tional water in the central service area. The water will be used to 
support municipal and industrial development, irrigated agriculture, 
fish and wildlife management, and outdoor recreation programs in 
central Arizona. In providing this additional water, the CAP will 
relieve to some extent the dependency of urban areas on ground-water 
supplies which are already being overdrafted. 

~-lith respect to CAP water used for irrigated agriculture, 
only those developments which have a recent history of irrigation may 
receive CAP water. The authorizing legislation, however, exempts 
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Indian reservations and permits use of CAP water to develop new 
agricultural land on these reservations. 

Ground-water pumping is presently creating an average 
annual overdraft of about 2.1 maf in the CAP service area. With CAP 
completed, the average annual overdraft between 1980 and 2000 is 
projected to be less than 900,000 acre-feet. The immediate effect 
of the imported water will be to reduce substantially the rate of 
decline in ground-water levels in central Arizona. Depths to 
ground water presently range from 20 to over 500 feet in the CAP 
area, with portions of the primary aquifer in the ground-water 
reservoirs being completely dewatered and some areas approaching 
basement rock. By the time CAP begins delivery, more than 20 percent 
of the agricultural area to be served by CAP is projected to have 
pump lifts exceeding 500 feet. 

With one of the primary objectives of CAP being to 
stabilize ground-water declines, computer model projections by 
the Arizona Water Commission of ground-water conditions between 1980 
and 2000 indicate a general decline of 25 to 100 feet over this period. 
In general, areas having ground-water lifts of over 500 feet will have 
the least decline, because further economic agricultural water use 
will require the use of CAP water in most areas and because the 
ground-water resource in some of these areas will be nearly exhausted. 
Areas with ground-water lifts of less than 250 feet in the initial 
years of CAP will experience the greatest declines between 1980 and 
2000, because ground water can still be withdrawn at a comparatively 
low cost. 

During the initial years of CAP delivery, almost all 
agricultural areas using CAP water will experience water level 
increases. Some areas will meet their entire water requirement 
with CAP water; but as the CAP supply decreases in these areas, the 
deficit will have to be met with ground water and this trend will 
reverse. By the year 2000, probably all areas using CAP water will 
be reexperiencing ground-water declines. However, all areas served 
by CAP water must have lined distribution systems. As these areas 
return to greater ground-water dependence, less ground water will 
need to be pumped than with previous unlined systems, with a 
resultant water savings and reduction in costs of operation. Thus, 
the overall application of Colorado River water in the service area 
will not totally eliminate long-term ground-water overdraft or water 
level declines. It will, however, significantly retard the rate of 
withdrawal and decline, especially during the earlier years following 
completion of the CAP . Long-range needs for ground and surface 
waters will depend on population growth and economic trends in the 
CAP area. 
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h. Impac t on I nd i an h1ater Right s 6 ' 7 

Concern has been voiced relative to the effect of the 
project on existing water ri3hts of the Indian reservations in the 
lm-1er Colorado River basin and the ultimate allocation of Hater to 
reservations in the central service area. 

The five Colorado River main stem reservations belmo1 
Hoover Dam have had their water rights adjudicated and decreed hy 
the Supreme Court in the case of Arizona v . ~alifornia. These are 
the Fort :-1ohave, Chemehuevi, Colorado River, Yuma, and Cocopah 
reservations. Their diversion rights provided under the decree are 
presented in Table 2. These decreed water ri ghts, includin3 those 
not presently utilized, will not be affected by the diversion of water 
to central Arizona. In addition to these five main stem reservations, 
the water rights of 18 other reservations ,.,e re asserted in ~rizona v. 
California, but not adjudicated. These 18 reservations claimed only 
rights on tributaries, rather than rights on the main stem of the 
Colorado River. This fact alone should prevent the possibility of 
CAP's interfering with these rights. In any event, the CAP will not be 
operated in derogation of these or any other unadjudicated prior rights. 

In any period during which reduced storap,e and discharge 
cause there to be insufficient water supply to satisfy the requirements 
of all main stem wat e r users, main stem water ri ghts of earlier priority 
than CAP - including Indian, contract and other rights - wil l be satis­
fied first and divers ion amounts for the CAP will be reduced accordin ~ ly. 

i. Herbicides and Pesticides 

The Havas u Intal-;.e Channel dike ,.,ill be rock-faced on one or 
both side slopes using materials removed from the pumping plant site and 
tunnel. The pumping plant and tunnel '"ill be concrete and steel which 
offers the minimum opportunity for plants, algae, snails, or clams to 
become established. Durin G the first fe\-l years of operation, until a 
point of stabilization is reached when the systen is used to capacity, 
some undesirable biota could be troublesome . 

It is anticipated that algae and submersed and emergen t 
vegetation will grmv along banks of the inlet channel. Several species 
of mollusks will become established in the in let channe 1 and pumpin g 
plant forebay. Algae will cline to constantly moist vmJls of water 
conduits in the pumping plant, the discharge linec; and inside the tunnel. 
It is not possible to forecast the extent of these infest a tions which 
will depend upon velocity of the water \-lh .:!.r.h in turn will be determine.d 
by the rate of pumping. Lack of sunlight and oxygen will a l s o limit 
growth of these organisms. Control or supp r ession measnres will conform 
to acceptable practices having no effe ct upon desirable spec ies. Toxic 
chemicals v7hich would contamin ate th e \va t e r s up ply \vill not be nsed . 
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Chemehuevi 

Colorado River 

Yuma 

Cocopah 

Totals 
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TABLE 2 
DIVERSION RIGHTS (ACRE-FEET) OF EACH OF THE l / 

COLORADO RIVER MAIN STEM INDIAN TRIBES AS PROVIDED 
UNDER THE SUPREME COURT DECREE IN ARIZONA V. CALI~RNIA 

Arizona California Nevada Total 

96 , 416 13,698 12 , 534 122,648 ]J 

0 11,340 0 11,340 

662,402 54,746 0 717,148 Jj 

11 51,616 0 51,616 

2,744 0 0 2,744 

761,562 131,400 12,534 905,496 

~/ From Bureau of Indian Affairs (PSWP- January 1964). 

~/ The Supreme Court did not determine boundaries in cases of controversy. Figures shown 
are those recommended by the Special Master, and subsequently adopted by the Court in 
its decree . 

~/ Indian Homesteads included with non-Indian lands of Yuma Project (USBR). 
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Submersed aquatic pl ant species found in Lake Havas u are 
expected to establish primarily along the sides of the inlet channe l 
as silt collects in the rock crevices. Chemica l suppression is con­
sidered impractical with the herbicides now available, considering 
the large quanti t y of water that would require treatment. Mechanical 
removal of the plants from the inlet channel is considered impractical. 
Trashracks will be required on the pump intakes to catch debris and 
broken plants which may be carried from the channel or the lake by wind 
and current. Emergent plants, primarily cattail or tules , wil l eventually 
grow in some sections of the inlet channel as a fringe along t he waterline . 
Extensive growth is not anticipated because of the r ock-faced banks and 
the sheer slope into deep water. Periodic maintenance either by chemical 
control or by physical removal of the cattails, tules, sal tcedar, willows, 
etc., within the zone of capillarity above the waterline may be required. 
In the event chemical control should be necessary, applicat i ons of 2,4-D, 
Dalapon, Di quat or other herbicides will be made from a spraye r carried 
in a boat, or by using a hand-spray wand from a truck-mounted sprayer 
moving along the operating road. In either event the herbicide solution 
will be directed into the banks so that a minimum of spray or spray drip 
enters the water. Leakage from the sprayer will be held t o a minimum by 
using formulations and emulsifying agents that insure the maximum amount 
of herbicide will hit and stay on the target plants. Plant suppression 
techniques will be periodically scheduled so that the vegetat i on never 
becomes established and mature. Therefore, wildlife, and especially 
birds, will not be · endangered by feeding on regrowth or young plant s . 

Some of the mollusk f orms now found in Lake Havasu will 
become established in the inlet channel and in dead-wa t er spaces in the 
pumping plant forebays. No problem is anticipated from these or ganisms 
within the pumping facilities or tunnel, as water velocities should 
carry the eggs and larva stages of snails and clams through t he system 
into the aqueduct. Screening or filtering is not feasibl e considering 
the quantity of water. There is insufficient knowledge re l ative to use 
of chemicals to control mollusks in expanses of water comparab l e to the 
inlet channel. These organisms will be suppressed largely by b io l ogical 
control (i . e., natural predators); however, if sandbars favorab le to 
mollusk reproduction develop, then mechanical or chemical methods will 
be necess a ry to maintain balance between mollusks and their predato r s. 
Chemical control may be practical as certain compounds a r e s pecif i c to 
mollusks and will not kill other life forms. Heavy metals will no t be 
used unless absolutely necessary. If heavy metals are used, all l ife 
will be affected. Copper will not be used if at all pos s i bl e . Chlorine 
and phenols are possible chemicals that may be used for s upp r e ss i ng 
mollusks without hazard to wildlife or fish. Use of phenol s should be 
closely studied as low parts per nillion may' impart an odor i n the 
potable water after chlorinati on. 

Several forms of algae including those living under condit i ons 
of minimt~ oxygen and sunlight can be expected to cling t o the concrete 
walls of the pumping plant discharge lines and in the tunnel. I t i s 
conceivable that algae can establish to the degree where efficiency i s 
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impaired but should this occur, algae will have to be r~rnove d. Growth 
can be physically removed by scaling or brushing. An example of a tunnel 
cleaning machine was presented earlier in section C.2.b. Periodic dry­
up of the system for annual maintenance review will retard this growth, 
especially if air movement is induced to a degree that the concrete dries 
the algae. There is little or no opportunity within the pumping plant 
forebay, the pumping plant discharge lines, or the tunnel for biological 
control of algae. Algaecides sprayed or painted on the concrete or steel 
surfaces may be effective. The formulations and techniques are unknown 
at this time. One practical method of controlling algal growths is the 
use of copper sulfate. By using this solution in small concentrations, 
the algae is controlled yet other forms of life are not affected. The 
foregoing is an example of the types of methods that will be used when 
control of algae is absolutely necessary. 

The policies and regulations of the Department of the Interior 
and the Environmental Protection Agency will control the use of herbicides 
and pesticides. 

j. Recreation 

No long-term adverse impact of the Havasu feature on 
recreation is expected. The landform embankment structure is expected 
to increase recreational benefits by providing for fishing, sightseeing, 
and swimming (lake side only). 

3. Other Impacts 

Impacts of the Havasu feature not specifically identified in the 
material above are presented below. This pertains mostly to the effects 
of the transmission line and communication system, and an evaluation of 
disturbance to esthetic values. 

a. Esthetic Values and the Pumping Plant, Tunnel, and Intake 
Channel 

The Havasu Pumping Plant and intake channel will be 
located between an existing 270-space trailer park and the 
Havasu Springs Resort. A transmission line, access roads, and 
Arizona State Highway 95, traverse the area in the feature site. 
In the Bill Williams arm of Lake Havasu, extensive water-oriented 
recreational activity currently exists. Accordingly, it is expected 
that the impact of the pumping plant, intake channel, and inlet 
portal on the esthetic values of this area will in the long term be 
minor. Final plans in regard to landscape treatment for the pumping 
plant site and landform embankment have not been made. Bureau of 
Reclamation design criteria require that full consideration be given 
to improving the appearance of these structures. It is expected that 
natural vegetation will propagate along the perimeter of the embankment 
structure. 
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At the normal operating water-surface elevation of 447.5 
in the intake channel, the exposed vertical portion of the northwest 
side of the pumping plant intake structure will be about 11 feet. At tile 
the minimum water-surface operating elevation of 440, the exposed 
vertical surface of the pumping plar,t will be about 13.5 feet. The ,,.mjor 
major portion of the pumping plant structure will be under3round and 
totally out of view. Arizona State Highway 95, crossing over the intake 
channel at elevation 495 via a concrete bridge, will provide a 
screening effect in terms of visual observation of the pumping plant 
from Lake Havasu itself. The bridge and highway which will be located 
about 475 feet northwest of the pumping plant structure will be approxi­
mately 36.5 feet above the top of the main pumping plant deck. (See Figure 
Accordingly, the only portions of the pumping plant structure which will 
be visible from the bridge crossing will be the visitors' facility and 
service building, · and the transformers which are presently expected to 
be located on the deck of the pumping plant, with their associated 
electric equipment and switching gear. 

b. Transmission Line 54 • 63 • 96 

The integrated transmission system will deliver power to the 
existing Parker switchyard as described earlier in Chapter I. About 
1-1/2 miles of 230-kv line followed by 0.6 mile of underground cable 
will connect the Parker switchyard with the Havasu Pumping Plant. 
The 1-1/2-mile line will be mostly hidden from view by the natural 
terrain. Since the new line will parallel an existing facility, the 
need for additional access roads for construction and maintenance will 
be minor. 

Design of the transmission line and the small spreading 
yard at the beginning of the buried cable will conform with the 
11Environmental Criteria for Electric Transmission Systems," as 
published by the Departments of the Interior and Agriculture. These 
criteria have been developed to minimize the effects of transmission 
line construction on the environment. Other appropriate environmental 
design criteria, such as the Hestern Systems Coordinating Council's 
11 Environmental Guidelines, .. will also be used. In order to further 
minimize overall impacts, the existing 69-kv transmission line between 
the pumping plant area and the Parker switchyard may be removed at a 
later date. 

Vegetation losses will be confined generally to the area 
of the tower footings, the small spreading yard 0.6 mile from the 
pumping plant, and the small trench excavation for the buried cable 
duct. The area under the conductors will not require clearing. 
Wildlife will undoubtedly be temporarily disturbed during construction 
activities. The line will have only minor impact on esthetic values of 
the area due to the presence of the existing 69-kv line, and the back­
ground and character of the terrain involved. 
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54 
c . Communication System 

The communication and microwave systems required for the 
Havasu feature will utilize already existing and developed sites on 
the Parker-Davis Project communication system. The addition of 
microwave antennas at the base station will have no identifiable 
environmental impacts. 

D. Unguantified Amenities 

Some aspects of the proposed action remain unquantifiable at this 
time. The purpose of this section is to recognize that such aspects 
of the project exist so that methods and procedures can be developed 
to study and assess them. Five examples are presented below. Others 
that may be identified in later stages of project development will 
receive similar consideration. 

1. The effect of the intake channel embankment on fishery habitat 
in the Bill Williams arm is not fully known. It is anticipated that 
the coarse protective material on the slopes of the embankment will 
provide significant bass spawning habitat. As discussed in Chapters 
III and IV, an initial study for assessment of the overall impact is 
underway. Data obtained from this and subsequent phases of the study 
will be used to quantify the effects. 

2. Similarly, the full effect of the Havasu pumping operations 
on fish life in the Bill Williams arm is unquantifiable at this time. 
Preliminary assessments and experience gained from similar pumping 
operations at MWD's intake on the west side of Lake Havasu indicate 
that little effect will occur . Chapters III and IV reflect action 
which is being taken to fully evaluate the matter. 

3. It is anticipated that construction activities will not have 
any long-term effect on the great blue heron colony on Heron Island. 
Subsequent disturbance of the colony that mi ght occu r from visitors 
to the project, or increased recreational use of the a rea, cannot be 
fully assessed at this time. 

4. The effect that increased employment for ces working in the 
feature area ~ay have on wildlife populations is not f ully known. 

S . Due to heavy use of t he Havasu area by recrea t ionists and 
touri sts, it is not expected that decreased employment and economi c 
levels following construction will be as signifi cant as i n past years 
on simi l ar projects. The fu ll e f fect of t his t ransition period, 
however, cannot be quantified at this time. 
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IV. MITIGATION MEASURES AND AIR AND WATER QUALITY ASPECTS 

A. General 

This chapter presents an overview of the tangible environmental 
considerations for the Havasu feature. They are presented under 
three separate headings: (1) standard Reclamation rules for design 
and construction; (2) protective measures and mitigation features 
included under P.L. 90-537 as a project cost; and (3) proposed 
enhancement measures not authorized under P.L. 90-537. 

Bureau of Reclamation policy provides criteria for improved 
appearance of structures and preservation of landscape at its 
installations. These criteria are applicable in the planning, design, 
construction, and operation of all facilities in an effort to minimize 
the impact on the environment. 

Measures included are those which have been adapted or added to the 
project in order to provide environmental protection. ~itigation 

features are included as replacement or substitution for losses 
incurred as a result of construction. Protective measures and 
mitigation features are provided to protect fish and wildlife, recreation, 
esthetic values, and other environmental qualities. 

Potential enhancement includes additional features that are recog­
nized by the Bureau of Reclamation and recommended by cooperating land­
use agencies as being desirable, beneficial, and important undertakings, 
but which were not part of the CAP during the Ccngressional authorization 
process. 

1. Research and Monitoring 

The environmental impact of this feature will be assessed as a 
part of the research and monitoring program being developed for the CAP. 
This program will include all aspects of environmental life systems that 
may be affected and will continue through the preconstruction, construc­
tion, and operation phases. 

As discussed in Chapter III, the initial phase of the monitoring 
program to assess losses of fish and other aquatic biota in Lake Havasu 
resulting from construction and operation of the Havasu feature has 
been undertaken. Data obtained in this initial phase and subsequent 
phases will be evaluated to determine whether protective measures are 
required. An initial study of the requirements for fish screens in the 
intake channel has also been completed. 

In cooperation with the Arizona Game and Fish Department, 
Arizona Water Commission, Bureau of Sport Fisheries and Wildlife, 
and the Bureau of Land Management, the migration routes and habits 
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of the bur ro and bighorn sheep in the Buckskin Mountains area have been 
studied. (See Figure 12.) These studies will aid in shaping final design 
and construction activities so that minimum ~mpact to these species will occur. 

In addition, studies by Reclamation are continuing on improvement 
of construction methods and materials, as well as structure design, in 
order that each component of the Havasu feature will maximize environmental 
quality. An example is whether the transformers should be located on the 
roof or to the rear of the pumping plant. Either location may require 
screening to reduce the visual impact. 

2. Analyzing Alternatives 

To maximize environmental quality and to decrease adverse impacts, 
alternatives to project facilities have been analyzed. These are 
discussed in Chapter VIII. Typical of choosing an alternative method 
is the decision to bury the transmission line for 0.6 mile between 
the pumping plant and the small spreading yard to eliminate the 
esthetic impact. 

3. Standard Reclamation Rules for Design and Construction 

Bureau of Reclamation Instructions provide criteria for improving 
the appearance of structures, and preserving the landscape at all 
installations. These criteria are applied in the planning, design, 
construction, and operation phases of all facilities. An example of 
implementation of these criteria is the recent change in design of the 
intake channel and pumping plant. Reevaluation of design criteria for 
these structures has resulted in a more environmentally-oriented design 
than was presented in the September 1971 Draft of Environmental State­
ment for the CAP. The intake channel dike as now designed is a free-form 
land-fill structure to be constructed with materials that will blend with 
the local terrain, be accessible for limited public use, and provide 
additional largemouth bass brood area. The pumping plant has been 
redesigned as a lower profile structure to blend in esthetically with 
the mountain background; the transmission line will be buried for 0.6 mile 
to the pumping plant; the discharge lines to the tunnel portal will be 
buried; and the areas disturbed by construction above the pumping plant 
lv.lll be restored to their original appearance as nearly as possible. 

Specific requirements which are included in the Reclamation 
Instructions and are applicable to the Havasu complex include: 

a. Locating the required structures to take advantage of 
the natural topography. 

b. Designing the structures to be compatible with the 
surrounding area. 

c. Improving the appearance of the structures so as to be 
environmentally compatible with the surroundings. 
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d. Establishing cut and fill slopes to blend tvith natural 
terrain. 

e. Concealing the required tvaste areas and borrm-1 pits. 

f. Locating construction activities and access roads along 
the natural contour of the land and where possible along the alinement 
of the maintenance roads. 

g. Clearing only the minimum amount of vegetation during 
construction. 

h. Restoring the damaged areas and scars to as natural a 
condition as possible. 

i. Revegetating the damaged areas where necessary. 

j. Landscaping the features to improve their esthetic value . 

k. Installing soft lights, where appropriate, required f or 
work and protection of the facilities. 

1. Designing the pumping plant and electric faciliti es t o 
eliminate harmful and bothersome noise levels. 

Construction contractors will be required by specifications 
provisions to reduce the adverse impacts by: 

a. Controlling construction operation so as to minimiz e t he 
amount of right-of-way required. 

b. Restoring the areas that are disturbed to a natural l andform. 

c. Maintaining heavy equipment in a condition that will preclude 
excessive air pollution. 

d. Providing construction equipment with devices tha t minimize 
noise pollution. 

e. Xaintaining access and haul roads with water or other 
treatment to minimize dust. 

f. Keeping waste water returns to a minimum. 

Special measures to protect the environment, such as th ose which 
have been developed in specifications to protect the great blue he r on 
colony at Lake Havasu, will be incorporated into all of the cons truc tion 
specifications as each requirement is identified. With regard to the 
great blue heron colony, the specifications for construction of the 
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pumping pl ant and t unnel wi l l require control of blasting ope ra t ions 
so that a minimum of di stur bance to the colony wi ll occur , particula r ly 
during its nesting period. This is discussed mo re f ul ly i n section B. l. 
of this chapter. 

Excess earth materials accumulated during tunnel construction 
will be placed in low profile areas, and shaped to conform wi th existing 
terrain. Disposal areas will be revegetated to as near natural conditions 
as possible . Should quarry sites be required for rock protective material, 
they will be selected in remote areas. After removal of t he required 
material, the quarry sites will be left in a condition that will minimize 
the impact on esthetic values and will not endanger people or wildlife. 

The Z30-kv transmission line and spreading yard will be designed 
and constructed in accordance with the Department's "Environmental 
Criteria for Electric Transmission Systems" and other appropriate 
Reclamation guidelines to minimize visual modification of the natural 
surroundings. The towers will be located along the alinement of the 
existing 69-kv line to minimize disturbance of new terrain. The 
spreading yard will be constructed using modern low-profile electric 
devices. Insulators, hardware, and related materials are all designed 
to reduce electronic interference to a minimum. 

B. Protective Measures and Mitigation Features Included as a Par t 
of the Feature 94, 95, 128 

During construction, many protective measures are utili zed for 
the safety of the public, private property, wildlife, and other 
aspects of the environment. Many of the impacts of construction are 
temporary in nature, and will be mitigated by restorative actions 
required in the construction specifications. 

1. Blasting 

Blasting will be use d at va r i ous t imes to faci litate rock removal 
durin g excavation for the pumping plant s ite , pump ing pla nt s t rue ture, 
discharge lines, tunnel inle t portal and tunnel . These a reas a r e adjacen t 
to a mobile-home parking area , Ar izona Stat e lli ghvmy 'JS, and He ron I s l and 
which supports a rookery f or t he great blue heron . '·lost of the blasting 
i n these a reas will be accompl i shed d u rin~ th e f i r s t 4 yea r s of t he 9-yea r 
const ruc tion period. Contracto r s \vill be re qui red to sub mit a blas tin ,:~ 

pro gr am for each blast ing ac t i vity or serie s. 

When blasting is used , it \vi ll be pe rformed in acco r dance wi.th the 
provi s i ons of Subpart U, Blasting an d the Us e of Explosi ves , of t he 
Depar tment of Labo r re gula tions entitled ' 'S afe t y and lic. al t h Regul a t i ons 
for Construc t i on, " t he appli cable prov i :3 i ons o f t he !J ur eau of Reclama tion 
Supp lemen t thereto and t he Ari zon a St ate r egulations . ! hese re ~ul a t ions 
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contain e xtensive provisions for the sa fe handlin g and use of e xplo s ives . 
Some of the provisions, in part, of Subpart U of the regula t ions are as 
follows: 

a. The employer shall per~it only authorized and qualified persons to 
handle and use explosives . 

b. \fuen blasting is done in congested areas or in pro ximity to a 
structure or highway or any other installation that may be damaged, the 
blaster shall take s pecial precautions in the loading , de laying, 
initiation, and confinement of each blast with mats or other methods 
so as to control the throw of fragments. 

c. Insofar as possible, blasting operations above ground shall be 
conducted between sunup and sundown. 

d. All loading and firing shall be directed and supervised by competent 
persons thoroughly experienced in this field. 

In additi on t o the standar d provisions for the protection of 
persons and property, careful planning and controls will be exercised 
to minimize disturbance of the residents of the mobile home park and 
disruption of ne s ting activity of the great blue heron. As necessary, 
blasting will be controlled to coinc ide with periods of leas t a ctivity 
of the heron colony. 

Normal const r uction technique di c tates that blasting will occur 
anytime from once a day during s ome por t ions of the blasting period to 
as infrequently as once every 2 weeks. The first blasts will be 
comparatively small and will be closely monitored to confirm assumptions 
made concerning the character of the rock and noise levels. The 
contracting officer will require the contractor to submit a controllec 
blasting plan which incorporates monitoring of all blasts with an 
approved type seismograph to avoid exceeding the acceptable limits. 

The initial blasting at the tunnel inlet portal will produc e 
relatively more noise t han will subsequent shots as the face o f the 
tunnel advances within the rock mass. Sound levels from the rounus 
fired within the t unnel will diminish to a relatively low level of 
sound reaching the trailer park site or Heron Island as the face advanc es . 
The sound will be characterized by a low rumble rather than by a sharp 
crack. The economics of tunnel excava ti on and lininf, are such that t he 
contractor avoids to the maximum extent possible loading and blasting 
with more explosive mR terial th an is required to meet the 1~1inimum excavation 
quantity. This is to avoid e xplosive ma t e rials costs for overbreakage , 
excessive handling to remove the ove rbreakage , and placing additional 
conc rete to f ill the space of the overexcavation. This will also avoid 
rock fragment throw ou t side the i mmediate 1.rork area. 
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lhe sound levels from blasting operations are greatly influence d 
by atmospheric condi tions including wind direction and velocity and 
invers ion layers and levels. The mandatory safe ty precautions include 
a series of blasting signals generated by an air-operated warnin~ s i gnal. 
Because of their sound level and frequency, signals will probably be more 
noticeab le than the lower frequency s ound wave r esulting from the 
detonat i on. 

Harning Signal--1 minute series of long blasts ) mi.nutes prior to 
blast signa!, 

Blast Signal--S e ries of short blasts 1 minute prio r to shot. 

All Clear Signal--A prolonged blast follmving the inspection 
of the blast area. 

2. Control of Construction Traffic 

The contractor will be required to obtain a permit from the 
Arizona State Highway Department or Yuma Count y Hir,hway Department 
before beginning any construction work involving Ari~ona State Highway 95 
or other public roads where the construction operations will be in progress. 
The contractor will be required to provide a dequate traffic control 
measures to insure against accidents and avoid damage, inju ry , or 
unnecessary delay to passing traffic. 

3. Dust Control 

During performance of the construction work, the contractor \Jill be 
required to institute and maintain ef f icien t me asures to reduce dust and 
to prevent dust from becoming a nuisance or damag i ng persons or property . 

4. Lands cape and Veget ation Prot ection 

Environmental qua lity protection ~i ll be r equire d by the land­
scape provision. The cont ra ctor will be required to exerci se care in 
preserving the natural landscape in the vic init y of the work, and to 
conduct operations so as to prevent any unnecessar y destruct ion, 
scarring, or defacing of the natural surroundings . Except \Jhere 
clearing is required for permanent struct ures, anrl fo r app r oved 
construction roads, borrow a r eas, and exc<1va t ion O(l erD.tions , all trees , 
native shrubbery, and vegetation \Jill he preservect .1nd prote t ed f rom 
damage ordinarily caused by con tractor cons truc tion ope rations 
and equipment. 

5. Restoration an d C l ~an up after Constru~tion 

Construc~ ion roads tha t are no l onger ~equir e d by the cont r a c tor 
wil l he :nade i rr.pass ab lc to vch i ct! l ar traf fi c . Mld the su r Lv:cs 'dll be 
scarified and l eft in a cond ition whi ch will facilLtato naturnl 
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revegetation. On abandonment, all camp, storage, and cons truction 
buildings including the concrete footings and slabs, and all cons t. r uc­
tion materials and debris \vill be removed from the site le <l\'in ~ the 
camp area in a neat and natural appearing condition. 

6. Gates and Fencing 

Permanent protection measures \vill inc lude ga ted maintencln ce 
roads to exclude public access to the tunnel, and fence d Lransformer 
and tunnel portal areas, as required, to protect the public and the 
bighorn sheep. 

C. Enhancement Aspects 

The landform embankment that \vill form the intake channel is desir,ned 
to serve as a recreational facility. The dike, with its 30-foot-minimum 
top width, will lend itself to fishing, picnicking, and swimming (lake side). 
The embankment should also create an excellent bass spawning habitat. It 
is planned that excavated material from the feature will be available 
for construction of a parking area near the intake channel. The parking 
area together with the visitors' facility in the pumping plant will 
provide a rest area and scenic attraction for the public. 

The contractor will be required to improve and maintain the Osborne 
Wash access road from Parker to the tunnel outlet portal construction 
site. This road, running east from Parker through the Colorado rriver 
Indian Reservation, is in poor condition. Following the completion of 
construction, the road should be acceptable to Yuma County as an 
improved road, providing better access from Parker to the Yuma County 
line and the Planet Ranch Road on the north. 

Construction activity and the accompanying construction personnel 
will increase the economic potential of the area. Local businesses 'vill 
reflect this economic enhancement. As a long·- ran ge benefit, a Main ten.1nce 
and operating crew will be required for the pumping plant and the electrical 
facilities, adding to the annual income of the communities. 

D. Potential Enhancement Measures Not Authorized under Public Law 90-537 

In general, the policy of the Bureau of Reclamation is to provide, 
as part of the initial construction, those mitigation features 01~ 

facilities initially identified as falling under the provisions of the 
Fish and Wildlife Coordination A~t, P.L . 85-624 (7 2 Stat. 563), or other 
applicable guidelines. In working w· t L Federal and state agencies on 
the CAP, additional features have been icientiff ed whi ch cannot be 
classified as mitigation but would, n ~vertheless , be complementary 
to the project. These are defined as enhan ce~en t me asu res, and are 
not required or designed to repl ace or subs titut e fo r a l oss resulting 
from the project. Enhancement facilities are con~i de red as beinR in 
addition to, or as adding value to the pr.oject . 
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Although such facilities ara not authorizmd in P.L. 90-537, land 
and water conservation funds or Dingell-Johnson and Pittman- Robinaon 
money may be available to state and local agencies for construction 
and/or operation and maintenance of t hese facilities. Federal and 
state agencies, counties, or certain municipalities may wish to 
participate in development, administration, and operation and mai.nte­
nance of these facilities. 

Two typical examples are described below. Other sound proposals may 
be identified later after more extensive evaluations by all appropriate 
agencies can be undertaken as a part of their on-going programs. 

1. Parks-Recreation Potential 

The Arizona Water Sports Council in its letter of comment on 
May 1, 1972, recommended that six lanes of boat launching r amps; 
parking space for 300 to 400 cars and boat trailers; and picnic, 
recreation, and restroom facilities be provided in connection with the 
Havasu Intake Channel. The council recognized that these facilities, 
in addition to replacing inadequate facilities near Parker Dam, would 
require separate financing which it suggests be provided by state­
administered grants and local funds. 

Cooperative studies are being made with Federal, state, and local 
recreation and fish and wildlife agencies to develop the Havasu facilities 
for appropriate public use. Consideration will be given t o construction 
of these facilities and their operation. 

2. Bighorn Sheep Watering Facilities 

Personnel of the Arizona Game and Fish Department have, as a 
spin-off of the bighorn sheep study recently completed, recommended that 
a tap be made at the Buckskin Mountains Tunnel to provide a water supply 
point at least in the steep, rocky,prime-use area to the west of the 
tunnel alinement and near the inlet portal area. An additional water 
point was recommended for the top of The Mesa. This would require a 
pump lift of some 400 feet and a power source for the pump. This 
enhancement item would expand potential use and increase value of 
habitat on the top of The Mesa. 

E. Historic and Archeological Sites 40, 101, 102 

Pursuant to the National Historic Preservation Act of 1966, P.L. 89-665 
(80 Stat. 915) the Advisory Council on Historic Preservation and the 
National Park Service, Department of the Interior, have adopted procedures 
and criteria to further the Nation's historic preservation program, 
including the expansion of the National Register of Historic Places and 
initiation of a grant-in-aid program for historic preservation. The 
National Register of Historic Places and the National Regis t ry of 
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Natural Landmarks identified in the Federal Register through August 5, 
1972» have been checked and no listed sites will be influenced or affected 
by the Havasu feature. 

The St ate Liaison Officers and the National Park Service have 
indicated that there are no unlisted sites or areas of state historical 
interest that would be affected by development of the Havasu complex. 

All construction activities of the Havasu complex will be based 
on final archeological surveys. The final locations of material borrow 
sites and disposal areas in the same general area will be carefully 
selected. 

A detailed archeological survey of the Havasu complex was made 
in April 1972. The only site found during this survey was Ariz. L:l6:1, 
a lithic tool quarry. This quarry is on The Mesa at an elevation of 
1560 and is located on the tunnel right-of-way about 77 meters northwest 
of Drill Hole 114. A faint man-made trail crosses the eastern part of 
the site in a northeast-southwest direction, but it is not currently 
being used by animals. 

The following recommendation was made concerning this site. Since 
Ariz. L: l6 :1 lies on top of The Mesa, well above the tunnel grade, 
there is little danger that it will be disturbed by tunnel blasting 
or boring. Disturbance of the site would result primarily from 
establishing drill holes and constructing roads to these drill holes. 
Inasmuch as this aspect of the project has been completed, surface 
changes resulting from construction should not occur. Excavation 
of Ariz . L:l6:1 is not feasible because of the character of the site. 
This particular archeological resource does not merit listing on the 
National Register of Historic Places, nor is it considered a major 
scientific finding. Thorough surface survey, collection, and 
recording have been completed for the site and all pertinent information 
is on file in the Arizona State Museum. On the basis of the survey 
report, the National Park Service will issue archeological clearance 
for all areas that were covered. 
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V. UNAVOIDABLE ADVERSE EFFECTS 

In Chapter III, impacts tY'hether beneficial or adverse were listed and 
discussed. In Chapter IV, measures to mitigate adverse impacts or to 
protect and enhance the environmental quality were presented. This 
chapter is intended to outline the adverse impacts which cannot be 
avoided, i.e., adverse impacts discussed in Chapter III which will 
not be fully mitigated by measures presented in Chapter IV. 

Several of the adverse impacts will be associated with the 
construction activities, while others will be related to operation 
and maintenance, or simply the existence of some of the structures. 
A comprehensive review of Chapters III and IV is considered a 
prerequisite to a thorough understanding of the material presented below. 

A. Impacts Related Primarily to Construction Activities 

Disturbance of fish and wildlife during construction will be minor. 
The existing low quality bass spawning habitat in the vicinity of the 
intake channel will be disturbed by construction of the 2,400-foot-lon~ 
embankment. This spawning habitat was evaluated during underwater aquatic 
observations by Reclamation divers and others as discussed in Chapter Ill. 
The initial embankment will be completed in about 1 year of work, but 
additional placement of materials on the embankment will extend periodically 
through about the 4th or 5th year of construction at the site. During 
construction of the Havasu feature, additional human activi ty and related 
noise, particularly blasting noise, may disturb the great blue heron colony. 
No long-term effects on the colony are expected. Increased traffic on the 
access roads to the outlet portal may cause minor disturbance to birds 
resident in the better habitat of the refuge in the Bill Williams arm. 
The Havasu feature will have no significant effect on the decreasing 
population trend of the bighorn sheep. 

Disturbance of localized areas of vegetation will occur. Vegetative 
cover is sparse to nonexistent in the feature area. Some flora protected 
and regulated by state law from wanton destruction or removal tdthout 
permit may be affected. In an area where such species are likely t o be 
disturbed during construction, the Arizona Agricultural and Horticultural 
Commission will be consulted regarding appropriate salvage and disposition 
of the plants. 

There \Y'ill be additional sound and lighting, as well as dust, litter, 
and traffic problems, during the construction period. Controls in 
construction specifications, as well as screening and soundproofing devices 
will lessen the impact. 

Approximately 200 acres of right-of-way will be required for the 
work on the Havasu feature. This right-of-way will involve only Federal 
lands, except for a small parcel of private land on the 230-kv line. 
Adverse impacts resulting from commitment of this land for project 
purposes will be minor in relation to the lands remaining. 

~ ~ 
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Roads will be needed for construction purposes. These may have 
some adverse impacts on esthetic values of the existing environment. 
Some of these roads will be used for operation and maintenance of 
the project, while others will be returned to natural-like conditions. 

The concrete aggregate borrow areas, disposal areas, and construction 
staging site will remain visible on the landscape for many years after 
construction even with proposed contour shaping and revegetation programs. 
These areas will thus have reduced habitat and esthetic values, and 
will be more susceptible to erosion than surrounding desert areas. 
For the most part, these areas are in relatively remote locations and 
will only be visible on land to the occasional venturesome observer 
traversing the Buckskin Mountains. A total of about 82 acres is 
involved. 

B. Impacts Associated Primarily with the Feature 

The area in which the feature will be constructed has undergone 
considerable manmade change since the completion of Parker Dam and 
the impoundment of Lake Havasu in 1938. There are three private 
developments in the immediate area adjacent to the pumping plant site. 
The largest of these is a 270-space mobile home resort which occupies 
about 40 acres immediately to the east of the pumping plant site. The 
smaller two developments are in the Havasu Springs area. Stripping and 
terracing of the Buckskin Mountains foothills have been done in conjunc­
tion with the private developments. Arizona State Highway 95 traverses 
the lakeshore area adjacent to the feature and crosses the Bill Williams 
River about 3/4 mile from the proposed pumping plant. 

The area will undergo further alteration from its present state 
as a result of the feature. The intake channel, pumping plant, 
tunnel portals, and surface portion of the transmission line will 
thus have an esthetic impact on the environment. To some, this may 
be seen as an adverse impact, but to others a benefit. On the whole, 
it might best be assessed as a change in the environment rather than 
a negative aspect of the project. 

Of the total 200 acres needed for project construction, only about 
117 acres will be needed permanently for operation and maintenance 
purposes. This includes about 11 acres required for the pumping 
plant, and about 19 acres for new and improved access roads, discharge 
lines, tunnel portals, and transmission line footings. There will be 
a reduction in the surface area of Lake Havasu of about 10 acres due 
to construction of the intake channel embankment, but this is considered 
minor compared to the overall open water sur face area of the lake . 

Some fish could pass through the intake channel into the pumping 
plant, with few surviving the impact of the pumps. Fish screens or 
other protective devices are being evaluated for installation ahead 

78 



of the pumps to minimize any adverse impact and to reduce the 
possibility of introduction of Colorado River aquatic biota into 
the Salt-Verde River systems. 

The open section of the tunnel outlet portal may cause the loss 
of some wildlife, especially small game which can enter through protective 
fencing and other systems designed to exclude large mammals. This section 
will cause only minor hindrance to movement and migration of wildlife in 
the area. 

The pumping diversion and importation of Colorado River water will 
contribute salts to the central Arizona area. This may ultimately have 
an effect on soil fertility and ground-water quality in the area. This 
potentially adverse impact is not yet fully quantified, but analyses 
to date indicate that the impact will be small. 
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VI. THE RELATIONSH I P BETWEEN SHORT-TERH USE OF THE ENVl RONllENT 
A."iD THE HAINTENANCE AND ENHANCEMENT OF LONG-TERt·f PRODU CTIVITY 68 ' l ZZ • 

The Havasu feature is the diversion works for and a major feature of 
the multipurpose CAP which will help achieve a better long-term water 
resource balance in the CAP area. The CAP will reduce the present 
overdraft of ground water, improve the control and storage of surface 
flows (both normal and floodflows), increase the effectiveness of the 
irrigation systems of the service area by reducing the sediment 
transport in local surface waters, and provide water-oriented 
recreational facilities for man's use and enjoyment. 

Host of the disturbance to people and wildlife caused by construction 
activities will cease as components of the feature are completed. In view 
of the small acreage required permanently for the feature, the long-range 
effect of the project on productivity of native vegetation for wildlife 
is considered minor. Impacts associated with individual components will 
be localized in scope and will result in only minor impact on the total 
environmental quality of the area. The cumulative impacts of all of the 
individual features of the CAP are evaluated and assessed in the overall 
environmental statement for CAP. 

During construction, disturbance of the great blue heron nesting on 
Heron Island may result on a short-term basis. No long-term effects on 
this species are anticipated . 

Decreased use of the project area by desert bighorn sheep and its 
presently decreasing population are attributed to increased recreational 
use along the Colorado River, the Bill Williams arm of Lake Havasu, 
Arizona State Highway 95, the recreational mobile-home development on 
the limited private landholdings adjacent to the Havasu National Wild­
life Refuge, and the increased accessibility and penetration of the 
Buckskin Mountains by off-road vehicles. Construction activities will 
not result in further decreased use of the Buckskin Mountains area by 
bighorn sheep. There will be no significant lon g-term impact on the 
desert bighorn due to operation and maintenance of the Havasu complex. 

While a temporary disturbance of the relatively lovT-quality bass 
spawning habitat at the intake channel site will occur during construction, 
the long-term effect on spawning areas should be a net gain of an estimated 
2,400 feet of good habitat on both sides of the landform embankment. Since 
this impact and its relation to long-term impacts are somewhat unquantified, 
a before-and-after study of bass spawning potential along the shoreline and 
the landform embankment has been initiated by Bureau of Reclamation divers 
and biologists in cooperation with other interested agencies. The obser­
vations will be continued during construction and into the operation phase 
so that the full impact of the project can be ascertained. 
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Esthetically, the area will be permanently changed from what presently 
exists. Lessening of long-term effects on esthetic values of the area 
will be accomplished through restoration of areas temporarily used during 
construction, and by landscape treatment to achieve compatibility with 
natural features and developments located nearby. 

The proposed 9-year construction period for the Havasu complex will have 
a short-term economic benefit primarily along the Colorado River on the 
Arizona side from Lake Havasu City south to Parker, Arizona. About 9 million 
man-hours of time will be required to construct the feature. Some minor 
economic benefit may also be experienced at Blythe, California, which is 
about 47 miles south of Parker, Arizona, on Interstate Highway 10 and 
the Colorado River. Local economies in these areas will be stimulated 
both from employment in the construction work and employment in other 
sectors of the economy, e.g., service stations, restaurants, housing, 
service utilities, and manufacturing. Temporary housing, utilities, 
and educational facilities may be required. 

A few long-term jobs will also be provided in the operation and 
maintenance of the Havasu feature. Long-term economic and sociological 
gains will generally also occur as a result of the water diverted through 
the Havasu complex and in direct proportion to the regional impact of 
the overall CAP. 

The Havasu complex at Lake Havasu should increase visitor use of the 
area to view the feature in operation. The intake channel embankment 
will also provide long-term recreation benefits in fishing, picnicking, 
sightseeing, and swimming. 
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VII, IRREVERSIRLE i\.."JD IRRETRIEVABLE COHMITMENTS OF RESOURCES 
- -
Resource commitments for the Havasu feature will occur. 1~ater and 

land resource commitments uill be made, as will commitments of electric 
power, construction materials, and public funds. In addi.tion, there 
will be commitments in terms of resources diminished by and there for e 
committed to the feature, such as vegetation. 

A. Water 

The decision by the Congress and the people of the State of Ari ~wna 

to divert the major portion of Arizona's remaining entitlement to Colorado 
River water for use in central Arizona is a water resource commitment. The 
long-term average diversion will be about 1.2 ma f per year. 

B. Land, :'iineral, and Vegetation 

Land and associated vegetation will be committed to the projec t . 
The Buckskin Mountains embrace in excess of 60,000 acres of land, 
which is classified as Sonoran Desert. Of this total, only abou t 
200 acres of typical Sonoran Desert land required for construction of 
the Havasu complex will be affected. Of the 200 acres, only about 
117 acres needed for operation and maintenance of the feature are 
considered irreversible. There will be an insignificant reduc tion of 
10 acres of water-surface area or displacement of approximately 
280 acre-feet of water in Lake Havasu due to construction of the 
landform embankment for the intake channel. 

A detailed geologic mapping and exploration program along the 
tunnel alinement shows no mineralization. The tunnel will penetrate 
volcanic rocks in its entirety. These rocks, in this general area, 
do not contain indications of significant mineralization. 

C. Power 37, 114 

To supply the energy requirements of the CAP pumping plants, the 
Secretary of the Interior signed contracts providin2 for participation 
by the United States in the Navajo Project, which consists of a thermal 
powerplant near Page, Arizona, and associated transmission facilities. 
Thus, the CAP requires the commitment of a power resource, 1-1hich ~vill 

be 24.3 percent of the Navajo Generating Station capacity. The Havasu 
Pumping Plant requires 285 megawatts. 

The commitment of coal resources and the associated changes in 
landform and esthetic value in connection with the construction and 
operation of the Navajo Project are covered under the final Navajo 
environmental statement filed with the CEQ on February 4, 1972. 
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D. Fish and Wildlife, Recreation, and Esthetic Values 35, 100, 12 8 

Losses to fish and wildlife will be minor. Special mitigation 
considerations and features as discussed in Chapter IV will reduce 
the effects, particularly at the intake channel and outlet portal. 
There is no expected impact on rare or endangered species. None of 
the habitat of the Yuma clapper rail will be affected by the project. 

Once the Havasu facilities have been constructed and placed into 
operation, there will be a public demand and expectation for their 
continued use. If boat launching facilities are constructed on the 
intake channel embankment, these, together with the scenic attraction 
of the intake channel and pumping plant, will cause a long-term change 
in the public use patterns of the Bill Williams arm of the lake. 

Even with grading and contouring, disturbed desert areas are 
generally slow to revegetate. Revegetation will be accomplished 
through successional stages. Aggregate borrow areas must be considered 
a resource commitment in terms of materials removed. Disposal areas 
could also constitute a commitment in the Buckskin Mountains area 
where about 700,000 cubic yards of tunnel excavation material will be 
placed on about 57 acres. 

E. Historical and Archeological Sites 26, 40, 101, 102, 115 

Final assessment of the Havasu feature by the National Park Service 
has been completed. No commitment of archeological or historical 
resources will occur. 

To further reinsure that no valuable materials are lost, field 
investigations will continue before and during construction in concrete 
aggregate borrow areas, disposal areas, or other localized areas. 
Should any sites be located, excavation and/or salvage work will be 
accomplished. 

F. Economic Values 

Large quantities of cement, sand, gravel, and earth, and tons of 
metal, wood, and other materials will be used in the construction of 
the feature. The estimated cost of the proposed action based on the 
1972 cost index is $114,000,000. 

Public funds have been and will be committed to the feature. About 
70 percent of the construction cost will be repaid to the Federal 
treasury by the water and power users who benefit directly from the 
CAP. By provisions of Public Latv 89-72, the j oint CAP costs and 
one-half of the separable construction costs for fish and wildlife 
and recreation purposes are nonreimbursable. Costs allocated to 
flood control in the National interest are also nonreimbursable. 
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VIII. ALTERNATIVES TO PROPOSED ACTION 

In the course of study involved in planning the CAP, several 
alternatives fo r the Havasu feature were examined. These alternatives 
were locational and functional and are discussed below. 

A. Alternative Diversion Points Considered for CAP 5 , 33, 34, 41, 124, 125 

Initial conceptualization of diversion of Colorado River water to 
central Arizona occurred in 1894. SomE·what later studies began focusing 
on routes for delivery of Colorado River water to the central Arizona 
area. Preliminary field surveys, data collection, and analyses of 
alternative plans to deliver this water began in the early 1920's. 
These early studies considered numerous diversion routes. Three routes -
Marble Canyon, Bridge Canyon, and Parker (Granite Reef) - were chosen to 
be analyzed in detail for comparative evaluation. Figure 17 gives the 
general location of these routes. The results of these studies were 
documented in two Bureau of Reclamation planning reports in 1945 and 1947. 
These primary routes were discussed and considered during the course of 
Congressional hearings on the authorization of the CAP. All three 
routes were designed to deliver water to a reservoir in central Arizona 
approximating the present concept of Orme Reservoir. 

The Parker Route is the route concept authorized for construction 
by Section 30l(a) of Public Law 90-537 as the Granite Reef Aqueduct. 
Besides their geographical differences, one salient difference between the 
route chosen and the alternatives rejected is that the Granite Reef route 
will not necessitate construction of another reservoir on the Colorado 
River. _ This is not true of the other two routes. A discussion of the 
two major alternatives to the Granite Reef route follows. 

1 . Marble Canyon (Verde River) Route 

Th i s r oute called for a 143-mile tunnel from the proposed 
Marble Canyon Reservoir to the Verde River at which point diverted 
Colorado River water would flow down the natural channel of the river 
through a series of reservoirs and powerplants to a regulating reservoir 
on the Salt River near Granite Reef Diversion Dam. It was eliminated 
because of the adverse impacts on the environment at the portals and 
service control centers, the extensive time required for construction, 
and a greater cost. 

The amount of spoil material from excavation would present a 
disposition problem and the tunnel passing through several geologic 
formations with differing ,,rater-yielding capabilities would remove 
water from the overlying formation resultin g in a lo~·rering of the 
water table in the rock masses alon 2 the tunnel alinement. This covln, 
in turn, influence the water resources i n t he vi cinity of Flagstaff ar: d 
the San Francisco Peaks that are relied upon by native vegetation, ranfe 
cattle operations, and municipa l systems. 



n 

> 

L' 

'TJ 

0 

;o 

z 

~ 
·;~ 

z 

trl 

< 

)> 

t;l 

> 

:;: ,. 
" 
8 :' I :~ : 
'> ' 

Lake 
HaVQSU 

----

C) 
fl'l 
~ 

-----
1vr 

I 

fl'l C') I:> 
b I'll "' 'r--:0~~~ 

;!;~ ""1:b.~::o::o 
c, .. 1"1 r- ,. "' .... 
~~ ::0 ~-.?::~~ 
.. ... :;;:: h "':::; ..,.., r- 0-;o, 
.. i" b :lO ., I:> 
g' ..... 0 ~ c 
f' 1"11 0 "'""(J) 
~ (") ~~ .... ~ 

r- J::-. §I) ::0 :b. , "" "' "' 0 ..... ~ ib:"' <:::(50-1-t 
..... <:. Q"1 

1"11 ~ ~~~ I 
(/) ..... :0 

I . 
• 
I 

I . 
I u T 
' 

I .N' 
I 

I 

I 

l ··-··-··-··-··-··--;,· r------- i 
' I 

o St. George 

I 
i 
j 
: 
I . 

"b"b'1:11:i 

iiii ,,,., 
:e---
1:)~~~ .,,,., ,...,...,...,.. 
:l>o:i>obb 
C!::t:C::C!: 
"'i"'i"'i"'i 

. ........_ -

KANAB POWER PLANT-••.. 

A)o 

-- ........ ____ _ 

li: -·........_ ·--)( --- ----l 

c:-<> 

F-<> 

~ 
~H 

"' 
~ ~---~ 
~ 
~ H: 
"' 

~----~ 

L'" <> 

~. 

··---....., __ , ____ _ 
c .,_ 

0 
---.....,_ 

~ 
? 

' ' 

! 
\ 

A H .I 

--DARK CANYON DAM SITE i 
\ 

/ ! 
i . 

------------------------------------[--·-

···GLEN CANYON DAM SITE 

·COCONINO DAM SITE 

-----------
Nogales 

\ . 
I 
l 
I 
I 

I . . 
lz 
i 

I 
I 

l 
t:r1 

~ 

trJ 

' ' 
I>< 
' 
j 

! 
i 

(1 

0 



These considerations and the impact of Marble Canyon Dam on 
canyon areas and its effects on the flow of the Colorado River were 
principal reasons for dropping this proposal from the CAP. 

2. Bridge Canyon (Big Sandy) Route 

This route required the construction of a dam at the Hualapai 
site (Bridge Canyon) on the Colorado River, a 78-mile tunnel to the 
Big Sandy River and subsequent canal structures from the Bill Williams 
River in a southerly route to Cunningham Wash and eastward to its 
terminus at the potential Orme Reservoir. Construction of the dam 
did not receive Congressional approval [Sections 303(a) and 605, 
P.L. 90-537] as a result of testimony based on adverse environmental 
effects in the reservoir area, such as loss of riparian habitat and 
animal communities within the area of inundation at Bridge Canyon, 
alteration of esthetic values of the river, changes in downstream 
flow patterns, and displacement of stream-dwelling vertebrates 
and invertebrates by reservoir conditions and by those species more 
adapted to reservoir environment. This tunnel route concept also is 
economically inferior to the Parker pump route. 

B. Alternatives Considered for Individual Segments of the Feature l32 

The pumping plant site and tunnel that were selected and discussed 
in this statement are considered most suitable based on a combination 
of engineering and geological studies of foundation conditions, location 
studies for discharge lines and tunnel, environmental considerations, 
and construction and operating costs. Selection of the proposed 
pumping plant site was further influenced by a geological study in 
the area that was completed in 1965. This study recommended that the 
pumping plant be located so as to provide a foundation entirely of 
gneiss, since location of the plant on a sandstone foundation north of 
the gneiss-sedimentary rock contact would be inadvisable due to the 
suspected low-bearing strength and instability of the sandstone when 
saturated. The site selected also affords a discharge pipeline profile 
having little if any sidehill location and requires a shorter discharge 
line than any of the other sites and locations studied. 

1. Alternative Routes Considered for the Buckskin Mountains Area 

Figure 18 shows the location of the four alternatives discussed 
below. All of these alternative routes would provide for pumping water 
to a common elevation of approximately 1225. 

a. Alternative Route No. 1 

Alternative Route No. 1 would skirt the north slope of the 
Buckskin Mountains along the Bill Williams River. It would continue 
along the Buckskin Mountains up the Mineral Wash drainage area 
following its eastern facing slopes and cross through a saddle between 
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the Mineral Wash and Osborne Wash drainage areas, with delivery of water 
to the Osborne Wash area. Tunnels would be avoided wherever possible. 
Two pumping plants would be required with 300- and 482-foot lifts, 
respectively. 

b. Alternative Route No. 2 

Alternative Route No. 2 would also follow the north slope 
of the Buckskin Mountains for about 4.6 miles and then enter a 3.3-mile 
tunnel and travel in a southerly direction to the Osborne Wash area. 
This route would require 2 miles of open canal, four tunnels having 
a total length of 5.6 miles, and two pumping plants with lifts of 
396 and 399 feet, respectively. 

c. Alternative Route No. 3 

Alternative Route No. 3 would follow the western slope 
of the Buckskin Mountains for about 3.5 miles and then enter a 3.9-
mile tunnel and continue in a southeasterly direction to the Osborne 
Wash area. This route would require 1.7 miles of open canal, two 
tunnels having a total length of 5.3 miles, and two pumping plants 
with lifts of 396 and 397 feet, respectively. 

d. Alternative Route No. 4 

Alternative Route No. 4 would eliminate the intake channel 
because the intake would be located near Parker Dam and away from the 
sediment delta. This route, like Alternative Route No. 3, would follow 
the western slope of the Buckskin Mountains but in a southerly direction 
for 7.5 miles, then through a 2.9-mile-long tunnel in a southeasterly 
direction to the Osborne Wash area. Approximately 5.1 miles of this 
route would be open canal, with three tunnels totaling 4.3 miles in 
length, and two pumping plants with lifts of 315 and 476 feet, 
respectively. 

2. Alternatives Considered for the Intake Channel 53 • 88 

One alternative to the intake channel which was considered was 
the construction of a 10,000-acre-foot-capacity sediment barrier dam 
on the Bill Williams arm about 1 mile upstream from the pumping plant 
site. This alternative was eliminated because of higher estimated 
construction costs, excessive evaporation losses, and the irreversible 
adverse effects on the Havasu National Wildlife Refuge. A major portion 
of the littoral zones associated with the productive shallow area within 
the iefuge depends on the sediment delta and phreatophyte growth upstream 
from the site. 

Studies of the alternative intake channels considered the impact 
on the environment and ecology of the area; impact on recreation facil­
ities, both present and future; sediment deposition levels; and 
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construction cos ts. The results and recommendations of these a lternative 
studies include the intake channel design recommended in this state~en t and 
7 other alinements or var i ations contained in t he "Report of Ad Hoc Committee 
on the Evaluation of Inlet Channel to the Havasu Pumping Plant - Centra l 
Arizona Project," dated October 23, 1970. A ;-;eneral l ayout of the select ec1 
and alternative intake channels is shown on Figure 19. A discussion of 
the various alternatives follows: 

a. Route A - Intake Channel Located through Present Marina Cove 

Route A ~..rould be a channel which ~vould pass through the 
Havasu Springs Resort marina ~vhere the lessee presently hac; docking 
facilities and a concrete block building housin g a store, restaurant, 
and motel. This route would probably require at least partial cancellation 
of the lessee's concession. 

Since the marina and cove are the. principal assets of the 
concessionaire, the United States ~..rould probably have to cancel the 
concession contract and pay compensation to the concessionaire as 
provided in the concession contract. If the concession contract were 
canceled, the United States could reissue the lease subject to the 
Government's right-of-way and could sell the remaining iMprovements 
to a new lessee. However, without the marina and cove, the value of the 
concession ~..rould be greatly diminished. It is questionable whether the 
area could be readily leased to another concessionaire without the 
natural cove since it is difficult to construct and maintain docking 
facilities on other portions of the peninsula. 

The probable compensation for canceling out the leasehold 
is difficult to determine at this time. The concession has a very hir,h 
potential since it has an almost exclusive location on the Bill Hilliams 
arm of Lake Havasu. Due to the fact that there is only a small amount of 
privately owned land in this area and also due to the ruggedness of the 
terrain, it would be almost impossible to construct a similar type of 
recreation development ~vithin several miles of this facility. 

As with all alternatives, the primary inlet from the lake 
would have to be provided with safety facilities. A bridge would be 
required for access across the channel. The Route A inlet grade. would 
be above the estimated 100-year sediment deposition level. 

b. Utilizing Route A and Replacing the !-Iarina Facilities 

This alternative would use Route A for the channel as 
described above and replace the marina facilities by excavating a new 
cove on the west side of the peninsula and rebuildin~ marlna and other 
service facilities equal to those now existing. 

This alternative ~vas rejecterl because the furnishing of 
an equivalent marina area would require such extensive space that 
much of the present and proposed developments ~vould be eliminated. 
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View of Havasu Intake Channel Alternatives A, B, c, D, E, and F in relation to 
Havasu Springs Resort and proposed pumping plant site o Photograph No o P344-300-13148 

e 



c. Route B - Open Cut South of Marina 

The advantages of this alternative are: 
the lake would be located where there is little, if 
and (b) there would be no interference with present 
future marina facilities. 

( a ) the intake point to 
any, public use, 
and proposed 

The cut required for the channel would be quite large, 
ranging up to 200 feet in width and approximately 100 feet in depth. 
Although cuts in similar rock, due to uniform coloration throughout 
the rock, do not present a noticeable difference in appearance, a 
cut of this magnitude necessarily would have impact on the environment. 
There would be a hazard during construction operations inasmuch as 
blasting would have to be performed within 70 to 80 feet of the 
existing buildings with the attendant risk of damage to these 
buildings. This route, because of the size of the cut, would present 
a greater safety hazard to the public than any of the other alternatives 
considered. Access to the existing facilities would require a major 
bridge over the channel. The inlet grade would be above the estimated 
100-year sediment deposition level. 

d. Route C - Tunnel South of Harina Facilities 

Construction-wise, this route is the most expensive of 
the alternatives considered. There would be a hazard during construction 
of the tunnel inasmuch as blasting would have to be performed within 
70 or 80 feet of the existing buildings. However, the route would 
present several advantages, namely (a) less impact on the environment 
and the resort area during constructioh and operation than all the 
alternatives considered with the possible exception of Route F, 
(b) no access bridge would be necessary, (c) the intake would be 
located at a point where there is little public use, and (d) operation 
and maintenance costs would be minimal. The intake grade would be 
above the 100-year sediment deposition level. 

e. Route D - Buried Conduit '.:' hrough Peninsula to North Side 

The environmental impact would be less than for Routes A 
and B but would be higher than the impact for Routes C, E, and F, as 
the present use of the inlet on the north. si.d.~ of the peninsula for 
boating and swimming would have to be discontinued and a protective 
inlet structure constructed. Further, there would necessarily be 
considerable interference with the lessee's operations during 
construction of the buried conduit as the cut would run directly 
across the middle of the developed property. The estimate of damages 
that may be claimed by the lessee is undeterminable. However, it seems 
certain that the lessee would demand payment for damage to his operations. 
With this route, an access bridge would not be required. The intake 
grade would be above the 100-year sediment deposition level. 
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f. Route E- Tunnel on Approximately the Same Alinement as 
Route D 

Use of a tunnel would minimize the interference with the 
lessee's operations that would occur with the cut-and-cover conduit 
route. However, the impact would be the same on the inlet on the 
north side of the peninsula as the cut-and-cover route. It is 
estimated that the tunnel route lvould cost more than the cut-and­
cover route even with possible payment to the lessee for interference 
to his operations if the cut-and-cover route were utilized. 

g. Route F - Channel Terminating between Existing Site of 
Peninsula and Adjacent Island 

Route F would closely parallel the existing shoreline 
and would require surface, as well as subaqueous, excavation. The 
embankment for the channel would be essentially linear except at 
the inlet end. It would be constructed with materials excavated for 
the channel and the pumping plant. A portion of the east side of 
the peninsula would have to be restricted from public use for boating 
and swimming and other water-oriented uses. There would also be some 
interference with the concessionaire's operations during construction. 
The construction costs are the lowest of the alternatives considered 
and rejected. The 100-year sediment deposition level was forecast 
to be slightly above the bottom of the intake. 

3. Alternative Pumping Plant and Tunnel Locations and Designs Considered 

Three pumping plant locations were considered. The two locations 
that were rejected were west of the presently planned site. Two designs 
for the pumping plant, one standard and one low profile, were investi­
gated. The alternatives in the discharge line design were above or 
below ground. Three tunnel locations were evaluated. The selected 
tunnel alinement is west of the two other locations. Two bridge 
designs were considered for Arizona State Highway 95. One was a 
concrete-beam design and the other a steel design. Two schemes for 
the cut slopes were evaluated. One was a steep slope scheme (slope 1/2:1) 
and the other a more gradual slope (1:1). 

4. Description of the Present Environment of the Alternatives 

The climate, topography, and geology of the area which would be 
affected by any of the alternative routes would be similar to those 
described earlier in this statement for the selected plan. The rock 
types along the lakeshore change from gneiss, a very hard metamorphic 
rock, to a much softer, less stable sedimentary rock. One of the 
alternative pumping plant sites would be near the sediment delta of 
the Bill \-lilliams River and ~vould require the construction of a barrier 
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dam which would alter the pattern of waterflows and sediment deposition 
in the upper end of the Bill Williams arm of the lake. 

The Buckskin Mountains are a rugged, sparsely vegetated range 
which trends northeast-southwest along the shore of the Bill Williams 
arm of Lake Havasu. Several intermittent washes form small alluvial 
fans at the base of the range. Osborne Wash is on the southeast side 
of the range where the open canal section of the Granite Reef Aqueduct 
will receive the water for conveyance to central Arizona. 

Native vegetation in this area generally is very sparse and 
limited to desert species such as cacti, catclaw, cholla, creosote 
bush, and paloverde, and in some of the washes, mesquite and ironwood. 
Much of the land along the south and east shores of the Bill Williams 
arm of Lake Havasu is included in the Havasu National Wildlife Refuge. 
The refuge contains marsh, delta, and river riparian habitat areas 
which are used by migratory waterfowl and resident wildlife. A 
rookery of the great blue heron is found on Heron Island outside the 
refuge. A small herd of deer uses the area and a small band of desert 
bighorn sheep inhabits the Buckskin Mountains. Vegetation density 
increases and changes to a marshy riparian stream type along the 
Bill Williams River which constitutes the primary wildlife habitat in 
the area. The lake itself supports a warmwater fishery. Many species 
of small mammals and birds are found around the lake. 

The Colorado River has been significantly altered by the 
construction of dams like Parker, Davis, and Hoover,and subsequent 
inundation of areas of desertlands. Recreational and other developments 
have also changed the natural environment of this area. '~ile most of 
this human disturbance has been water-oriented along the immediate 
shoreline, the surrounding mountain and desert areas until recently 
were largely undisturbed by off-road recreation vehicles. Archeological 
surveys in this area have not discovered any major sites. 

5. Impacts of the Alternatives 

Of the several alternative route designs considered for the 
initial reach of the Granite Reef Aqueduct, as discussed previously 
under B.l., the first two would have a more significant impact on the 
Havasu National Wildlife Refuge in that these two routes would involve 
more work along the Bill Williams River. 

This same impact is not present in the latter two alternative 
routes, which were rejected on engineering grounds and cumulative 
analysis of each of the components of the feature. The route that 
was selected is a combination of the most advantageous components 
from an environmental, engineering, and geologic standpoint. 

The selected intake channel design, with its landform embank­
ment and attendant recreational potentialities, will be constructed 
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from excavated materials availnble f !'C'm the pumping plant si.te and 
other components of the Havas u comr- lex. The advantages of the selected 
intake channel design over Alternative F and the other alternatives 
discussed under B.2., include: (1) decreased construction costs, (2) more 
adaptability to landform design, (3) potential for incorporation of recre­
ational facilities, (4) availability of spoil materials from other. se gments 
of the feature, and (5) enclosure of a smaller surface area of the Rill 1Hlliams 
arm of Lake Havasu. Three disadvantages of the selected design are: (1) ~inor 
increase in the quantity of suspended sediment passing through the Havasu 
Pumping Plant and into the aqueduct system, (2) l ack of land-bas~d access 
to all areas of the intake channel for maintenance purposes, and (3) the 
possible need for dredging and deposition of sediment deposits encroaching 
within the intake channel during the life of the project. 

The environmental impact of Route A, excluding the effect on 
the marina, is medium in relation to the other alternatives. Route A 
would provide for greater than 100-year sediment protection. However, 
Route A would fail to utilize material from necessary excavation, 
reduce the available surface acres of water for recreation, create 
a more extensive loss of aquatic habitat, interfere with the natural 
continuity of the shoreline and adjacent islands, displace existing 
concession f acilities, and have a greater visual impact on the 
esthetic value of the overall area. The impacts of the variation of 
Route A would be similar to those described above. In addition, there 
would be increased disruption of the shoreline resulting from cove 
excavation and complete relocation of the marina. This alternative was 
rejected because of the extensive space required to develop an equivalent 
marina area. 

The impacts of Route B would be similar to those of Route A. 
Additionally, there would be more significant impact on esthetic values 
and a greater potential loss of wildlife from drmming in the open intake 
channel. This route was eliminated because of safety hazards to the 
public due to the size of the cut required, esthetic considerations, 
and greater cost. 

Route C was eliminated because of environmental impacts similar 
to those for Route A, plus a need for additional spoil deposit areas, 
and an increased cost of approximately $5 million. 

Route D would entail less environmental i"1pact than Routes A orB 
since the structure "10uld be underground. Hovevcr, Route D \vould have 
a higher adverse impact than Routes C, E, or F , since it would necessitate 
a larger area for spoil deposition and would disrupt existinp, resort 
concessions. The cost ~,ro ulri be grea t er t han Ro•Jtt>s /\, l3, or F. 

Route E would hQve inpac t s similar to th~s e ns sociated with 
Route D but would be abou t three times us C:'.>!.:t : y ·t s ~.cute F. 
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Ro•.t t e F would be more costly than the sele(:t e d plan . It \,,ould 
a lso disru p t extensive shoreline area, and restrict public use of the 
east side of the peninsula. Route F would diminish the open water area 
of the lake More than the s elected plan. Follmvin ;; extensive e valuation 
of the environmental, economic, and recreational factors, toge t h e r \-lith the 
effects on the existinr, Havasu Springs "Resort, Route F \,'as r e j e c t e d in favor 
of th~ selected landform embankment. 

The two pumping plant locations that were rejected i nvo l ved mo r e 
extensive cuts into the rock hills than the selected s ite as well as a 
cofferdam in Lake Havasu. In addition, both of the respect i ve discha r ge 
line locations \.rould be more expensive, have greate r visual imp acts, and 
involve more difficult rerouting of Arizona State Highway 95 tha n the 
chosen alinement. The standard design for the pumpinr, plan t \vas rejecte d 
in favor of the low profile design on the basis of esthetic considerations 
and the development of more efficient pumps . The below-ground desi ~n f o r 
the discharge lines was selected because it woul d presen t l ess difficulty 
in anchoring the lines, less potential inte rference with wildlif e Movement, 
and a lesser visual impact than the above-gr ound lines. The pr esent tunnel 
location was chosen on the basis of geologi c and economic inve s tigations, 
and contemplated a lesser environmental impact from construction an d 
operation of this component. The select ed concrete beam de s ign f o r the 
bridge on Arizona State Highway 95 was chosen for it s compa tib i lity with 
the pumping plant design and surrounding area, an d for compl i ance \vi th 
the specifications of the Arizona State llighway Departmen t . A steel 
design was rejected due to its incompatibility with the improved appearan ce 
plan for this feature. The steep slope s cheme for cuts i n volved in sit e 
preparation was rejected following evaluation of geo l ogica l fa ctors. 

C. Alternative Power Sources 5, 8, 37, 38, 42, 43, 114 

To meet the 285 megawatt pumping load, alternative source s and l i n e 
routings have been considered. 

During the general planning stage of the CAP, several s ources of 
power have been considered for meeting the aqueduct pumpinP, requiremen t. 
Early studies and the 1947 Central Arizona Project planning r eport 
included a 750-megawatt Bridge Canyon (Hualapai) Powerplant as the 
primary source of pumping power. The 1963 supplemental report included 
a 1,500-megawatt powerplant. At that time, provisions for 17, 500 k ilo­
watts of installed pmver at Orme Dam (then Haxwell-McDowe 11 Dam) an<"l 
turnout locations where pmverhead could be recovered v.•-'?re also induded . 

During the formulation of the Pacific S outh~"est :·!;Her !' l an \vhich. 
incorporated the CAP as a unit int o the plan for regiona l • . .,rater re s6nrce 
development, consiJeration was gi·,,en to obtain i ng power to meet CAP 
pumping requirements and to assist in repayment by coMbining the powe r 
units at Bridge Canyon and :farhle Canyon Dams on the r-olorado n.iver . 
(In Janua!Y 1964, the Secretary o f the Interior submitted t he Pacific 
Southwest Wate r Plan to the Congress . ) 
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Because of objections to the Bridge Canyon and Marble Canyon Dams for 
environmental reasons, the Secretary of the Interior in 1966 directed the 
Bureau of Reclamation to analyze alternative plans to provide for the CAP 
pumping power requirement. The results of these studies were utilized in 
formulating a revised development program. This revised program was 
presented in a report entitled "Summary Report--Central Arizona Project 
with Federal Prepayment Power Arrangements," dated February 1967. On 
March 2, 1967, this report was transmitted to the 90th Congress. The 
main difference in the revised program as outlined in the report was the 
replacement of the Marble Canyon and Bridge Canyon Dams and their 
hydroelectric units with a coal-fired thermal power unit. Public Law 90-537 
directed the Secretary to find appropriate arrangements for supplying 
project energy requirements. This direction ultimately resulted in 
Federal participation in the Navajo powerplant project located near 
Page, Arizona. Environmental analysis of that project is contained 
in the Navajo Project Final Environmental Statement, dated February 4, 
19 72. 

With a period of a few years between the start of construction for 
the Havasu complex and the need for the integrated transmission system 
for the CAP, the conceptional design routing is subject to modification 
to best meet the fast-changing energy requirements in southern California 
and the Southwest power market area. This procedure will allow the 
project to capitalize on existing facilities and utilize or share 
facilities required to meet other needs. 

The integrated transmission system, which will serve the CAP, 
will be included in later individual environmental statements. 

D. No Construction Alternative of the Proposed Action 132 

A no-action alternative would be no construction of the Havasu 
Intake Channel, Havasu Pumping Plant, and Buckskin Hountains Tunnel. 
With no alternative replacement feature, this alternative would pre­
clude construction of the CAP and would not meet the objectives of the 
CAP as set forth by Congress in Public Law 90-537 and outlined in the 
overall environmental statement for the CAP. The no construction 
alternative would have no physical impact upon the feature area. 

The Colorado River would remain very similar to the conditions 
found today and those projected by the Comprehensive Framework Study. 
As the salinity of the river will not be affected by the project, no 
difference would be seen without it. The water allocated to the State 
of Arizona would undoubtedly continue to be used for the most part by 
the State of California in the absence of CAP or a similar system in 
Arizona. Flow patterns would be slightly different in the reach of the 
river between Hoover Dam and Lake Havasu, due to the lack of increased 
flows for CAP diversion. The Lake Havasu area would not have the minor 
impacts which will be associated with the Havasu feature as discussed 
in Chapter II I. 
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If the Havasu feature is not constructed as a part of CAP, central 
Arizona's water supply would continue to come from local sources. At 
the present time, water consumption exceeds the safe-yield supply of 
local sources by approximately 2.1 maf per year. As future consumption 
increases, overdraft of aquifers would continue, eventually exhausting 
some basins entirely. Water would have to be obtained from deeper or 
more distant aquifers or from some aquifers which are not presently 
used because of poor water quality. This would increase costs of del~very 
and treatment, raising consumer costs, and decrease the agricultural 
productivity. Land subsidence would continue in the central service 
area of Arizona, causing increasing problems for agriculture and 
possibly threatening several of the small communities in the area. 

If the water which the Havasu feature will provide is not made 
available, those agencies which supply water to users in the central 
service area of Arizona would probably utilize any and all other sources 
of water which they could obtain. Some alternative facilities of the 
CAP would undoubtedly be constructed for the control, storage, and 
conveyance of intermittent surface runoff waters on the Salt, Verde, 
Gila, San Pedro, and Santa Cruz Rivers. However, such a fragmented 
or less than multiple-purpose approach would not be in the best interest 
of the public, and would waste the opportunity to realize the savings 
offered through the complementary nature of the several functions of 
the CAP. Through the sharing of CAP elements such as rights-of-way, 
carriage losses, and management, efficiencies in the provision of the 
various services are effected. It would cost some 50 percent more to 
provide the same services by single-purpose undertakings. In addition, 
such undertakings would have similar impacts on the environment in the 
area as those associated with development of major features of the CAP. 

It is not possible to predict exactly where the impact of a 
restricted water supply without CAP would be felt. Tests indicate, 
however, that even under the most favorable and ideal conditions where 
reductions are limited to agricultural sectors, the economy would suffer 
a substantial absolute loss. The realities of the water supply systems, 
water rights, and legal and institutional arrangements indicate that it 
is highly unlikely that such a limiting of reductions could be accomplished. 
Some sharing of the impact by both agriculture and other industries would 
occur. 

Besides the conversion of agricultural lands to urban development, 
much agricultural land in central Arizona would eventually be abandoned 
by agricultural production due to lack of water supply and would not be 
put to any other use. Neither would the State of New Mexico be able to 
increase its consumption of Gila River waters, as the increased amount 
of water would not be available for the exchange in Arizona. This woulc 
have limiting effects on the economy and other developments in the south­
western portion of New Mexico, and th~ Indian communities in the central 
Arizona service area! 
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Recreational opportunities provided by Coloraco River water as 
a part of the CAP would not materialize. Therefore, the projected 
deficit in '"ater-based recreation days would not be met or reduced, 

E. Alternative Water Sources 31, 43-52, 55 , 58, 59, 107-111 

Several sources of water and ways and means of conserving present 
supplies of 'vater were evaluated and examined for viable alternatives 
to diversion of Colorado River water. None of these alternatives appear 
to be feasible, but they could enhance the long-range success of the 
CAP or serve as a second stage of development. One problem common to 
all these alternatives is that they would only provide very limited 
sources of water in relation to the needs. Regardless of the source 
of water, distribution and storage facilities similar to those of 
the CAP would still be required to effectively manage the water supplies 
in central Arizona. The environmental impacts of the facilities needed 
to accomplish the overall objectives of the CAP would be similar to those 
associated with the CAP. Additionally, most of the alternatives 
evaluated would not supply the quantity of water that the Colorado River 
will provide. 

Alternative sources of water, for the CAP were fully evaluated 
on pages 189 through 195 of the CAP overall environmental statement. 
Due to the relationship between the function of the Havasu feature as 
a part of CAP and the availability of water, that material is also 
presented below. 

1. Use of Recycled Water Produced in the Service Area 

Water reclamation projects provide great promise for increasing 
the efficiency of waste water reuse. Research and pilot studies are 
tmderway in Phoenix at the "Flushing Meadows Project" and in Tucson 
at the "Waste Water Reclamation Project," where municipal waste water 
is being reclaimed for irrigation, recreation, and possibly mining and 
other industrial uses. Wastes would be treated to an equivalent secondary 
level after which the treated effluent is applied to the land for removal 
of additional impurities by infiltration through the soil. Water would 
be made available by ground-water recharge and is available for 
tmrestricted irrigation and recreation uses. In addition, mining and 
other industrial uses are being studied. Potential health hazards and 
other possible adverse environmental consequences resulting from utilizing 
soil for further impurity removal by filtration have not been fully 
evaluated. Studies regarding pathogen and/or other bacterial 
responses and the effects on the soil fertility, percolation rates, and 
long-term ground-water recharge will require further investigation and 
analysis before total health and other environmental effects can be 
predicted in the central service area. In the meantime, recycled 
sewage water is now being successfully used only for lower priority 
needs such as greenbelt park irrigation and certain nonfood crops. 
Reclaimed sewage water is generally not presently considered acceptable 
for direct domestic water supply. 
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Future projected water requirements in the CAP service area 
greatly exceed the quantity of waste water potentially available for 
reuse. Satisfaction of these water requirements will necessitate the 
availability of another water supply to augment existing surface and 
underground sources. Thus, recycling is not a practical or viable 
alternative, but is a necessary supplement to the CAP water supply 
and diversion from the Colorado River. 

2. 44-47 Precipitation Management 

The subject of precipitation management, or weather modification, 
has been under intensive investigation for about 25 years. Since 1966, 
the bulk of precipitation management research has been conducted or 
sponsored by the Bureau of Reclamation. The program is known as "Project 
Skywater," and is a coordinated multidisciplinary effort with the goal 
of putting together various systems to manage the amount and distribution 
of precipitation in an efficient, economic, socially acceptable manner. 
About 90 percent of Project Skywater activities are conducted through 
contracts with colleges and universities, private organizations, and 
State and other Federal agencies. In addition, the National Water 
Commission is studying the effects of precipitation management experiments. 

A number of studies have been conducted in various places in the 
West, including selected locations in the Colorado River Basin. These 
include selected sites in Arizona, both in the mountainous regions and 
in the desert areas. The results of these experiments and studies have 
not been uniform. Various techniques for seeding clouds were used, 
with effects that were not completely predictable. Under certain 
meteorological conditions, cloudseeding led to more precipitation. 
Under other conditions, cloudseeding led to less precipitation or 
had no measurable effect. Moreover, the effects of cloudseeding on 
precipitation are predictable for only a limited number of cloud systems. 
The meteorological conditions which may influence snowpack increases from 
cloudseeding of orographic storms over the western mountains have now 
been reasonably well identified. While recent progress in modification 
of precipitation from convective storms is promising, the effects of 
such modification cannot yet be reliably predicted. 

Beneficial use of augmented runoff for water supply depends upon 
its capture. This depends on the timely availability of reservoir 
storage. As yet, there is very limited information as to the effective­
ness of precipitation modification in increasing water supply during 
sustained or protracted drought periods. Results to date indicate that 
the potential during such periods may not be great. In areas where sub­
stantial extra annual or carryover storage is available the average annual 
water supply may be increased by seeding during wet periods. 

Precipitation management may represent a potential source of 
new or additional water for a basin by producing runoff from precipitation 
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that normally would not have fallen on the basin. Probable low operational 
costs, program flexibility, and the high quality of water produced, make 
precipitation management a desirable method for increasing the water 
supply where seeding conditions are suitable. However, within the 
Colorado River Basin most of the potential for water created would 
be found in the Upper Basin. In addition, more research is needed to 
develop a better understanding of the physical mechanisms of precipitation 
and the statistical effects of cloudseeding operations, and to improve 
existing seeding techniques. The legal ramifications and environmental 
consequences also need clarification. A firm annual increase in snow-
pack may have a direct effect on game and nongame species composition 
and behavioral patterns, and on vegetation associations. Increased 
precipitation in the form of rain would need to be scrutinized in 
respect to similar impacts. Other considerations would be directed to 
erosion potential, nesting habits of the avifauna, and the character 
of burrowing animals in the areas affected. Increased precipitation 
in a given area on a regular basis could increase the biological 
carrying capacity of the area. Without regularity of precipitation, 
flora and fauna populations would continue to fluctuate in response 
to available moisture. All of these considerations are now being 
studied by Project Skywater. Precipitation management is approaching 
practical application; but as an alternative for the CAP, and diversion 
from the Colorado River, it can be considered only a promising supple­
mental source of additional water. 

3. Conservation of Irrigation Water 48 

The long history of the scarcity of water and the increasing costs 
of pumping water have made the agricultural industry in the lower Colorado 
region of the Colorado River Basin look critically at water management. 
Even though the full potential has not yet been realized, much has been 
accomplished in efficient use of water supplies within the lower Colorado 
region, especially in the Gila subregion, which in essence comprises the 
CAP area. 

Irrigation facilities and conservation measures that have been 
installed on the land include about 6,394 miles of irrigation ditch lining, 
canal lining, and irrigation pipelines that have been installed to reduce 
seepage losses. More than 146,000 water-control facilities have been 
installed in the CAP service area, including major storage reservoirs, 
diversion dams, tailwater recovery facilities, pumping plants, and other 
water-control structures designed for better water management. In several 
areas where ground water and surface water are incorporated in the same 
system, pumps can be regulated to minimize system waste and assist in 
creating a flexible and reliable operation. This and other advanced 
water management techniques are being increasingly applied throughout 
the lower Colorado region and Gila subregion. Expansion of these 
practices can have a sign1ficant beneficial effect, but the resultant 
water savings will only be a supplement to CAP and therefore cannot 
be considered an alternative to diversion from the Colorado River. 
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4. Increased Watershed Runoff 49 •. 52, 78 

Watershed management is directed at the use of land to improve 
the quantity and quality of water, to reduce erosion and sediment yield, 
and to maintain a productive watershed. Proper management must consider 
a number of factors, including past use of the land, ownership patterns, 
soils, vegetative types, climate, and physiography . Any well-balanced 
watershed management program must consider the use and deve l opment of such 
resources as timber, forage, and wildlife, and such social values as 
recreation, esthetics, and population dispersal. 

The need for increased watershed yields is greatest in the West. 
Studies in Arizona and watershed research in Colorado, the intermountain 
area, the Pacific Northwest, and California, are providing valuable 
informat ion for land managers. At this time, however, further study is 
needed before the effects of various watershed management programs can 
be reliably determined. Certain conclusions can be drawn and basic 
assumptions can be made from existing research. Generally, larger i ncreases 
occur when precipitation is low. The possibilities for increasing water 
yields in the West appear to be most favorable in areas of high elevation 
and greater precipitation. Research has shown that partial cutting in 
some types of forests can provide opportunities for increasing water 
yield through redistribution of the heavy snowfall and reduced evapo­
transpira t ion. Replacement of native vegetation with grasses in some 
areas has yielded inconclusive results. 

The Salt River watershed offers a good example of problems 
associated with watershed management which need to be evaluated. It 
has been esti mated that an additional yield of 145,000 acre-feet of 
water annually could be obtained by vegetative management on 710,000 acres 
in the Salt River watershed. Most of this work would involve modifying 
timber harvesting practices and conversion of chaparral and mountain 
brush to shallow-rooted grasses and £orbs on watershed . lands at higher 
elevations where precipitation is greater. One of the major environmental 
considerations associated with this alternative is the conversion of a 
large number of acres of native vegetation at higher elevations to 
grasses and forbs. Complete conversion of native vegetation to grasses 
and forbs could not be accomplished without almost total alteration of the 
associated fauna. The displacement and alteration of existing species may 
be followed by establishment of species adaptable to a grassland habitat 
or by creation of empty niches. The impact of such displacement and 
alteration is not fully known. It would vary from place to place depending 
on the area being managed. 

Water gained by watershed management has the potential of 
supplyi ng additional water in the Gila River Basin and reducing the 
requirements for imported water. To be of benefit to New Mexico, 
this al t ernative would probably involve a portion of the Gila 
Wilderness Area. Further studies will be necessary in order to fully 
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evaluate the contribution this program could have toward increasing 
water supply and the impact the program would have on all aspects of 
the environment. Present information indicates that water increas es 
developed from watershed management programs would be supplemental to 
the importation of water by the CAP and not of sufficient quantity to 
be considered a suitable alternative to diversion from the Colorado River. 

S. Import from Other Basins 107-109, 111 

Transfer of water from areas of surplus, such as Alaska or the 
Pacific Northwest, has been contemplated but legislative constraints 
have been imposed prohibiting current study of its potential. P.L. 90-537, 
Section 201, provides that " .•. for a period of ten years from the date of 
this Act, the Secretary shall not undertake reconnaissance studies of any 
plan for the importation of water into the Colorado River Basin from any 
other natural river drainage basin lying outside the States of Arizona, 
California, Colorado, New Mexico, and those portions of Nevada, Utah, 
and Wyoming which are in the natural drainage basin of the Colorado River." 
Since these studies have not and cannot be initiated for some time, inter­
basin transfer does not appear to be a presently available alternative 
water source in lieu of diversion of a portion of Arizona's present 
entitlement to Colorado River water. In addition, the normal lead time 
from start of planning through an authorization and contracts for inter­
basin transfer of water could require from 20 to 30 years or more. 
Moreover, if water were available in the Colorado River system from inter­
basin transfer, some delivery system similar to CAP would have to be 
constructed if this water were to be used elsewhere within Arizona other 
than along the Colorado River itself. Environmental impacts from this 
delivery system would be similar to those of the present CAP. Additional 
impacts on the environment would be experienced outside the currently 
anticipated CAP area. 

6. Geothermal Sources 55, 58, 59, 110 

Studies of the geothermal resources in Imperial Valley, California, 
indicate that substantial quantities of high salinity water with a high 
heat content may be stored in the deep ground-water basin. The area 
southeast of Yuma, Arizona, is also considered to have high potential 
for geothermal development. Utilizing the produced steam as an energy 
source for desalting this uater may be an attractive source of new water 
for the possible augmentation of the Colorado River. If geothermal 
development is successful, the possibility for development of a rela­
tively nonpolluting source would also exist. 

Utilization of desalted geothermal ~-later as a supplement to the 
Colorado River water would require a transport and storage facility 
equal to or more elaborate than the one selected for the CAP. The 
extent of such facilities would be dependent upon the source and 
point of use for the water. The current state of technology and the 
insufficient knowledge relating to the quantities of water potentially 
available preclude geothermal sources as being a feasible or viable 
alternative to CAP. 
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The impact that geothermal development would have on environmental 
values is being considered in connection with geothermal resource investi­
gations being conducted in Imperial Valley, California. 

A final environmental statement on the Deep Geothermal Test 
Well, Geothermal Resource Investigations, Imperi al Valley, California, 
FES 72-9, was filed with CEQ on April 28, 1972. The final statement 
for the Skid-Mounted Desalting Unit and Injection ~~ell (FES 72-21) 
was filed with CEQ on July 10, 1972. A brief summary of the environ­
mental impacts of the geothermal investigations i s provided below. 

About 14-20 acres of desertland will be required for access 
roads and work areas during drilling and testing of the well. A minor 
impact on the overall esthetic value of the area will thus occur. The 
nature of the construction is such that it lends itself to restoration 
of the terrain's natural conditions at the completion of the work. The 
behavioral patterns of the few animals in the area might be temporarily 
altered by the presence of men and machinery. During operation and 
testing of the well, some noise could be expected during steam blmvoff. 
Noise levels will be controlled by using silencers or other means to 
prevent injury to workmen. Accidents that could occur during drilling 
and testing of the well include blowout, leakage or spillage of geo­
thermal brine, and inadvertent venting of quantities of noxious gases 
to the atmosphere. Stringent precautions will be enforced throughout 
the various operations to insure against such accidents. Certain 
amounts of objectionable gases, mostly hydrogen sulfide, might be 
encountered during investigations. These gases, if present, should be 
in low concentration and should disperse sufficiently within a short 
distance so as not to be objectionable. The presence of gases will be 
periodically monitored during the work. Temporary holding ponds for 
brines are designed to prevent escape of the brine into the surface-
or ground-water systems until disposal is effected. 

A more detailed discussion of environmental consequences of 
geothermal development can be found in the subject environmental 
statements. The future of geothermal water as the byproduct of 
electrical energy is dependent upon the success of the geothermal 
testing. The magnitude of the environmental impacts including 
subsidence effects of this alternative will be directly proportional 
to the amount of development that takes place in the future. 

7. Desalting of Ocean Water 31, 59, 66 

The desalting of sea water has been considered as one of the 
alternative sources of water. It is not a feasible alternative to 
initial diversion of Colorado River water for three reasons: (1) large­
scale desalting technology has not been proven, (2) the costs of 
desalting sea water and transporting it t o a point on t he Colorado River 
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where i t could be furthe r t r ansported to central Arizona are infinitely 
greater than the economic costs of diverting Arizona's remainin g 
entitlement in the Colorado River, and (3) the leadtime involved in 
relation to the need. 

For the most part, facilities similar to those propose d fo r the 
CAP would be needed to convey and regulate the successive stages of 
desalinized water from the storage area on the Colorado River t o the 
CAP area. Unless the imported sea water were introduced into Lake Mead 
where storage capacity is available, an additional regulatory r eservoir 
would be required on the Colorado River or elsewhere. 

Environmental impacts r esul ting f rom constructi on of an off-river 
storage reservoi r would probably not adversely affect nat ive fish fauna. 
Adverse impacts on esthetics, land-dwelling vertebrates and invertebrates, 
vegetation communities, and recreational resources in open s pace would be 
similar to those encountered during construction of a reservoir on a 
s t r eam. The species affected may be different, but the general impacts 
would be similar. Water quality improvements would be posi tive if the 
desalted water were refined to a better quality than that of the stream 
or the reservoir where desalted water is introduced. 

Because of the developmental nature of desalting t echnology, a 
detailed evaluation of the impact that desalting of ocean wa t e r and 
the transportation of the desalted water inland would have on the 
environment is not included in this statement. Preliminary reviews 
indicate that impacts similar to those associated with the CAP plan 
would occur in Arizona. In addition, there would be impacts associated 
with the desalination plant itself, and the conveyance system needed 
between the desalination plant and the CAP facilities in Arizona. One 
of the major problems associated with des alting plants is disposal of 
the brine which is a byproduct of desalinization. As a part o f the 
conveyance system, pumping plants, aqueducts, siphons, bridges, roads, 
and transmission l ines would be required. Environmental impacts of 
these structures would be similar to those of the CAP aqueducts . 

A detailed study of sea water desalinization will be part of 
the ongoing Western United States water plan studies for augmentation 
of the Color ado Rive r. Desalting of ocean water is not consider ed a 
feasible alternat ive to t he CAP. 
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IX. CONSULTATION AND COORDINATION 

A. Consultation and Coordination during t he Developmen t of t he Proposal 
and during the Preparation of the Draft Environmental St atement 

Throughout the period of preauthorization studies and postauthor ization 
advanced planning studies, there has been reliance upon intradepartmental­
coordination procedures with the Bureau of Sport Fisheries and Wi ldlife, 
Bureau of Outdoor Recreation, Bureau of Land Management, and Na t ional 
Park Service, to utilize their delegated jurisdiction and environmental 
expertise. The above bureaus and the Bureau of Reclamation have 
coordinated their activities with the Arizona Game and Fish Department, 
Arizona State Parks Board, State Land Department, Arizona Highway 
Department, and the Arizona Water Commi ssion, in orde r to obtain 
environmental information fo r the draft . Additionally , t he Central 
Arizona Project Environmental Advisory Gr oup participated i n review of 
the draft and provided comments thereon. The Advisory Group was 
organized specifically for the purpose of deali ng with environmental 
aspects of CAP during preconstruction, construction, and subsequent 
operational activities of t he CAP. The membership of the Advisory 
Group is representative of a broad cross section of public i nterests 
in Arizona, including the Arizona Wildlife Federation, the Ar i zona 
League of Women Voters, the Arizona State Reclamation Association, 
the Central Arizona Water Conservation District, the Advisory Commission 
on Arizona Environment, the Department of Economic Planning and Development 
for the State of Arizona, and the Bureau of Reclamation.· 

B. Coordination during Review of the Draft Environmen t al Statement 

Following the distribution of the draft statement, separat e meetings 
or informal discussions were held to discuss portions of the draf t with 
representatives of the Arizona Game and Fish Department, Arizona Wa t e r 
Commission, and others. Preliminary drafts of material to be us ed i n 
preparing the final environntental statement were also furnished t o the 
Central Arizona Project Environmental Advisory Group for review and 
comment. 

The Draft Environmental Statement on the Propos ed Havasu In take 
Channel, Havasu Pumping Plant, and Buckskin Mountains Tunnel was filed 
with CEQ on March 7, 1972. ~otification of availability of the dra f t 
was published in the Federal Register on March 14, 1972, and also in 
news releases available to news media on !1arch 14, 1972. The official 
review period ended April 28, 1972; however, several letters of comment 
have been received since that closing date. All letters received by 
October 20, 1972, have been considered in this final statement. 

Copies of the draft statement were distributed to about 97 entities, 
77 at the time of initial distribution, and 20 subsequent to t he initial 
distribution. Official letters of comments were received from 36 off ices 
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represen t ing 34 different agencies or organizations. Federal Department 
or Bureau Offices provided 16 letters of comment with eight of these from 
Interior Department Bureau Offices. State entities provided 12 letters 
of comments. Three local agencies commented, as did five private 
organizations. No comments were received from any of the nine individuals 
who received copies either in the original distribution or by subsequent 
request. A complete list identifying the entities submitting comments is 
included with the Summary Sheet in the front of this statement. 

A summarization of the distribution made and the responses received 
is shown below. 

Classification Initial Subsequent 

Federal Departments 4 0 

Interior Bureaus 7 0 

Federal Administrations, and 
Agencies, Commissions 2 0 

Federal Field Offices 0 2 

Indian Communities 0 0 

State Executives 7 0 

State Clearinghouses 7 0 

State Agencies/Commissions 17 1 

Local Agencies 8 0 

Corporations 2 4 

Professional Organizations 3 1 

News Media 1 1 

Labor Organizations 0 1 

Private Organizations 17 0 

Individuals 1 8 

Attorneys 1 2 

TOTAL 77 20 
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4 

7 

2 

2 

0 

7 

7 

18 

8 

6 

4 

2 

1 

17 

9 

3 

97 

Entities 
Responding 

3 

6 

2 

5 

0 

1 

3 

8 

3 

0 

1 

0 

0 

4 

0 

0 
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C. Disposition of Comments Received by Official Letter 

Copies of the letters of comment received by the Bureau of Reclamation 
on the Havasu feature are included in the Appended Haterial of this final 
statement. All of the comments received have been carefully considered 
in the preparation of this statement. Wherever appropriate, additions 
or modifications have been made in the text material as information has 
been mace available. The expanded factual base has allowed Reclamation 
to fully respond to the questions raised. 

Of the total 36 entities responding on the draft, 21 entities made 
comments that did not request or require significant additions in this 
final statement. These entities are listed below in the order of the 
communication date. 

1. Comprehensive Health Planning, Clark County, Nevada. 

2. State of Utah, Department of Natural Resources. 

3. Museum of New Mexico. 

4. Advisory Commission on Arizona Environment. 

5. Governor of Arizona. 

6. Maricopa County Board of Supervisors, and Flood Control 
District of Maricopa County. 

7. State Planning Office, State of New Mexico. 

8. Department of Housing and Urban Development, Federal Housing 
Administra tion. 

9. Huseum of Northern Arizona. 

10. Department of Agriculture, Soil Conservation Service, Phoenix, 
Arizona. 

11. Department of the Interior, Bureau of Indian Affairs, Phoenix 
Area Office. 

12. Four Corners Regional Commission. 

13. Arizona Consulting Engineers Association. 

14. Colorado River Commission of Nevada. 

15. Department of the Army, Corps of Engineers, South Pacific Division. 

16. State of New ~exico, Department of Game and Fish. 
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17. Department of Transportation, u. S. Coast Guard. 

18. Arizona Highway Department. 

19. Department of Agriculture, Office of the Secretary. 

20. Department of Health, Education, and Welfare. 

21. Land Resources and Ecology Committee, Advisory Commission on 
Arizona Environment. 

Expansion of this final statement has provided the basis for response 
to the substantive concerns of the other 15 entities which provided comments. 

Many questions raised by an individual letter have been answered in 
this statement by a separate reply. The separate replies to the letters 
of comment are found in the Appended Material behind the respective 
individual letters. For ready reference to these letters and replies, 
refer to pages vii and viii of the Table of Contents in the front of 
this statement. 

D. Unresolved Questions 

Every effort was made in this statement to quantify the environmental 
impacts of the proposed work. There are, however, some unresolved questions 
which cannot be answered at the present time. These include whether fish 
screens will be needed at the Havasu Pumping Plant, the net effects of 
the intake channel embankment on the bass spawning potential in the 
area, the extent of disturbance to the great blue heron colony, and 
others as described in Chapter III, section D. 

These unquantified amenities are recognized in this statement so 
that methods and procedures can be effected to better understand and 
evaluate them. 
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DE PA RT M E NT O F A G R I C LJL I U !il:.. 
O f FICE OF T H E S E C I·lE "TAf<Y 

WAS HIN GTON. D. C. 2 025 0 

Mr. Ellis L. Arms t rong 
Commissioner · 
Bureau of Reclamation 
Department of the Interior 

Dear Mr. Armstrong: 

This is in reply to your letter of March 15, 1972, 
transmitting for our review and comment a draft 
environmental statement for the Havasu Intak~ Channel, 
Havasu Pumping Plant and Buckskin Mountains Tunnel, 
Central Arizona Project, Arizona-New Mexico. 

The proposal for which this statement is being prepared 
is apparently a maj or feature of the Central Arizona 
Project. This draft indicates that a general draft o f 
an environmental state ment has been prepared for the 
Central Arizona Pro ject. The environmentql impact of 
the total project is not included in this s t atement. 
We believe that the envir onmental i mpact of the Havasu 
feature of the proj ect can be assesse d adequately only 
in the context of the i mpact of the total Central 
Arizona Project. 

Thank y ou for the opportunity t o r ev1 ew t hi s draft 
s tatement. 

Sincere l y , 

I , . · /)/ 

/ I 1:7-1. f j; -1_ 1 

T. c . BYERLY I I 
Coor d inator of Envirofi menta l 

Quality Ac tiv i t i es 



1. Comment: 

~: 

Repl ies on Comments made by the 
De partment of Agriculture, Washin~ton , D.C . 

(Letter of Hay 17, 1972) 

The propos al for which this statement is being prepared 
is apparently a major feature of the Central Arizona Project. 
This draft indicates that a general draft of an environmental 
statement has been prepared for the Central Arizona Project. 
The environmental i mpact of the total project is not included 
in this statement. He believe th a t the environmental impact 
of the Havasu feature of the project can be assessed 
adequately only in the context of the impac t of the tot a l 
Central Arizona Project. 

The Department of Agriculture was sent a copy of both the 
September 1971 draft and the overall Final Environmental 
Statement on the entire Central Arizona Project (FES-72-35). 
The overall environmental impact of the total project, as 
assessed in the final statement, was not included in the 
Havasu complex draft statement. Therefore, the Havasu 
feature can be assessed adequately only in the context 
of the impact of the project as a whole, and both final 
statements are available for this purpose . 
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•~,....rm crPf ~ . 1 t?e,,..,.Zg9,. 
UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

6029 Federal Building, Pho enix, Arizona 

Mr. E. A. Lundberg 
Regional Director 
Bureau of Reclamation 
P. 0. Box 427 
Boulder Ci t y, Nevada 89005 

Dear Mr . Lundberg: 

85025 

r·· · •• , · ·• A11R 1r.> 19'72 1\ 1.. ~... 1 r , f uJ 

p,ct;r 1, • • . .. .... ... " • • , .... .. . . .. . . . ... ... ... ... . .. .. . 

! rA.ion :r: r.n ....... .. ... ....... .. ... .. .. . {! nitli"!!s ~ 

fll.fl ------·-- ·- ··· 

The D: aft Environmental Statement, Proposed Havasu Intake Channel, 
Havasu Pumping Plant, and Buckskin Mountains Tunnel, Centra l Ari zona 
Project, has been reviewed . We find the statement well prepared 
a nd a ll items adequately covered. 

We are pleased t o note that provision s were ma d e t o mi n imize air 
and water po llutio n du ring construction and mitigati n g measur e s 
were included. 

Sincerely, 

~! 'Pfrr-·~~'-
~i~~on A. Magu~re 
Acting State Conservationist 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

OFFICE OF THE SECRETARY 

WASHINGTON, D.C . 20201 

Mr. Ellis L. Armstrong 
Commissioner 
Bureau of Reclamation 
U.S. Department of the Interior 
Washington, D. C. 20240 

Dear Mr. Armstrong: 

This is in response to your letter of March 15, 197L, where1n 
you requested comments on the draft environmental impact state­
ment for the Havasu Intake Channel, Havasu Pumping Plant and 
Buckskin Mountains Tunnel, Central Arizona Project, Arizona­
New Mexico. 

This Department has reviewed the health aspects of the above 
project as presented in the documents submitted. This project 
does not appear to represent a hazard to public health and 
safety. However, there is no mention in the draft environmental 
impact statement of the provision of a safe drinking water 
supply nor of appropriate sanitary facilities. Therefore, we 
recommend that appropriate health guidelines outlined in the 
following publication be employed during the development of 
any new or expanded recreational facilities: 

Environmental Health Practice in Recreational Areas 
(PHS Publication No. 1195) 

The opportunity to review __ this draft environmental impact 
statement is appreciated. 

Sincerely yours, 

Merlin K. DuVal, M.D. 
Assistant Secretary for 

Health and Scientific Affairs 
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Comment: ----· 

~: 

Replies on Comments made by t he 
Department of Health, Erlucation , ~~d ~e lfare 

(Letter of ~ay 26, 1972) 

However, there is no mention in the draft environmental 
impact statement of the provision of a safe drinking-water 
supply nor of appropriate sanitary facilities. Therefore, 
we recommend that appropriate health guidelines outlined 
in the following publication be employed durin~ the 
development of any new or expanded recreational facilities: 

Environmental Health Practice in Recreational Areas 
(PHS Publication No. 1195) 

Provision of water supply and sanitary facilities at the 
Havasu complex for construction personnel will be the 
responsibility of the contractor and is contained in 
standard construction specification provisions. Provision 
of the same type facilities at the Havasu Pumping Plant for 
operatin g personnel and visitors will be provided as standard 
Reclamation policy and in keeping with Executive Order 
No. 11507, "Prevention, Control, and Abatement of Air and Water 
Pollution at Federal Facilities," dated February 4, 1970. 
The development of recreational facilities in the Havasu 
Intake Channel area will be under the administrative 
responsibility of the Bureau of Land Managemen t. Reference 
should also be made to the Replies to Commen ts by the Arizona 
Water Sports Council and the Bureau of Land Management included 
in this Appended Material . 
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DEPARTMENT OF TRANSPORTATION 
t-.1AILI NG ADDRESS 

UNITED STATES COAST GUARD tJ s. coAs r GUAno (WS/83) 

• Honorable Ellis L. Armstrong 
Commissioner, Bureau of 
Reclamation 

U. S. Department of the Interior 
Washington, D. C. 20240 

Dear Mr. Armstrong: 

<1 0() S E.VENT H S Tf{ EET S W . 

WA'-l HlNG TON. D C 20590 

P HONE (202) 426-2262 

. ' 
' 

This is in response to your letter of 15 March 1972 addressed to Mr. Herbert 
F. DeSimone, Assistant Secretary for Environment and Urban Systems, 
Department of Transportation, concerning the draft environmental impact 
statement for the Havasu Intake Channel, Havasu Pumping Plant and Buckskin 
Mountains Tunnel, Central Arizona Project, Arizona-New Mexico . 

The concerned operating administrations and staff of this Department have 
reviewed the environmental statement and noted in the comments of the Federal 
Highway Administration is the following: 

"We have reviewed the subject Department of the Interior's report 
as it concerns highways and highway transportation. 

"We note that the project will require the reconstruction of a section 
of State Route 95 and that the proposed work has been coordinated 
with the Arizona Highway Department." 

This Department has no further comments to offer on this draft statement and 
it is our determination that the impact of this project upon transportation is 
fairly minimal and we have no objection to the project. 

The opportunity for the Department of Transportation to review and comment 
on this project is appreciated. 

Sincerely, 

11.-6 
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fllaMl. ~ C'.lPf FOR- 7 O.J2 0 0 , • • 

DEPARTMENT OF HOUSING A ND URBAN D E VE LO P MENT 

FEDERAL HOUSING ADMINISTRAT ION 

244 West Osborn Road , P. 0, Box 134p8 
Phoenix, Arizona 85002 

April 5, 1972 
OFFICE OF THE DiRECTOR 

U, s. Department of the Interior 
Bureau of Reclamati on 
P. 0. Box 427 
Boulder City , Nevada 89005 

i 
I I 
' ·' I .. 

\-;c;;-;,~~: · .. - ~ .: ~~ .~~-~~ -~ EFER TO' 

........ .. .. ......... ..... l:~· . ; ,· : ... ! I A !Jun 1. 

! -- --Date-.. i · l;.i , >~<. ·-r - ~<· 

~4~1- E}~ . 
-- - -=~+~~~ 
··At·-· - - - ---···---

Re: Draft Envi r onmental Statement, Proposed Havasu Intake Channel, 
Havasu Pumping Plant, and Buchin Mtns. Tunn e l, C.A.P, 

Gentlemen: 

Please be advised that this office has rev iewed the referenc ed 
Draft Environmental Statement dated March 9, 19 72 , and has no 
comment. 



NORMA TION COPY t<}i)·_ ! (/ ~ . ././'(_.:.t:iet!} 
DEPARTMENT OF THE ARMY 

SPDPD-R 

Mr. E. A. Lundberg 
Regional Director 

SOUTH PACIFIC DIVISION, CORPS OF ENGINEERS 
630 Sansome Street, Room 1216 
San Francisco, California 94111 

United States Department 
of the Interior 

Bureau of Reclamation 
Regional Office - Region 3 
P.O. Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

27 April 1972 

' ' ' 

MAY 3 1972 
Actio ~ , 

Action T ;;~{ t;n ... .... .. ....... ... ... . (I nit ials] 

I~Fil•__._ __ --'----\i 
·~- --·~· ------. ~-·· - ·· 

This is in response to your letter of 9 March 1972 in which you re­
quested Corps of Engineers review and comments on the draft environ­
mental statement for the Proposed Havasu Intake Channel, Havasu 
Pumping Plant, and Buckskin Mountains Tunnel, Central Arizona Project, 
Arizona-New Mexico. In accordance with our review procedures, this 
letter shall serve as the consolidated response of the District 
Engineer, Los Angeles and the Division Engineer, South Pacific. 

The proposed plan does not conflict with existing or authori zed plans 
of the Corps of Engineers. If a final environmental statement has been 
prepared for the entire Central Arizona Project we would appreciate 
receiving copies in both the Los Angeles District and South Pacific 
Division offices. Such a comprehensive document would provide a better 
overall perspective and assist us in the review of the environmental 
statements for each project segment. This would be particularly desirable 
since several of our future projects will be affected by CAP and this 
will require close coordination. We have no comments concerning the 
environmental statement for this proposed action but appreciate the 
opportunity to review it. 

Sincerely yours, 

'\i:;<~( ( ·~; 7--l..e( ( .., __ -· 
DAVID N. HUTCHISON 
Colonel, CE 
Deputy Division Engineer 
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1. Comment: 

~: 

Replies to Comments made by the 
South Pacific Division, Corps of Engineers 

(Lette r of April 27, 1972) 

If a final environmental statement has been prepared for 
the entire Central Arizona Project, we would appreciate 
receiving copies in both the Los Angeles District and 
South Pacific Division offices. Such a comprehensive 
document would provide a better overall perspective and 
assist us in the review of the environmental statements 
for each project segment. This would be particularly 
desirable since several of our future projects will be 
affected by CAP and this will require close coordination. 

A final environmental statement (FES 72-35) has been 
prepared and copies have been furnished to both the 
Los Angeles District and the South Pacific Division 
offices. Continuing coordination is beinr, accomplished 
with regard to the project features that either have flood 
control functions or will influence or be influenced by 
Central Arizona Project features. 
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UNITED STATES 

ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

10 0 CALIFORNIA STREET 

SAN FRANCISCO, CALIFORNIA 94111 

Ellis L. Armstrong, Commissioner 
U.S. Department of the Interior 
Bureau of Reclamation 
Washington, D.C. 20240 

Dear Mr. Armstrong: 

We are replying to your letter of March 15, 1972 
requesting our review and comment on the draft environme ntal 
statement for the proposed Havasu Intake Channel, Havasu 
Pumeing Plant and Buckskin Mountains Tunnel, Central Arizona 
ProJect, Arizona-New Mexico. 

This Agency is concerned about the environmental impact 
of the Central Arizona Project as a whole and is looking 
forward to reviewing the final statement when it is available. 
Since it is our intention to address the broader environmental 
issues at that time, we are limiting our consideration in this 
review to the specific project at hand. 

We believe, if you consider these comments in revising 
the text of your statement, it will result in a more complete 
and meaningful evaluation of the environmental impact of this 
segment of the Central Arizona Project. We would appreciate 
receiving a copy of your final statement. 

Enclosure 

Sincerely, 
. ' I / I 

I i ' 
' I /, I 

; { ~ 1' 1•- ·- /' 
I j I ; \ . I ·--,~/~ ' - ( / ) 

Paul De Falco, Jr. 
Regional Administrate 

/ 

/ 
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ENVIRONMENTAL PROTECTION AGENCY 
REGION IX 

Review and comment on the draft environmental impact 
statement prepared by the u.s. Bureau of Reclamation on the 
proposed Havasu Channel, Havasu Pumping Plant and Buckskin 
Mountains Tunnel, Central Ar~zona ProJect, Ar~zona-New Mexico. 

The statement should discuss the quantity of water to be 
diverted from the Colorado River as a result of this portion 
of the Central Arizona Project. This is particularly signi­
ficant in light of the statement's contention that no deteri­
oration of mainstream flows will result from this action. 
The Bureau should support this conclusion with additional 
information, addressing particularly the continuing problem 
of salinity in the lower Colorado. 

The statement should expand its discussion of the possible 
environmental effects of maintenance activities. The pesticides 
and herbicides to be used in the intake area should be named. 
The body of scientific knowledge surrounding the long term im­
pact of these products is being expanded rapidly and traditional 
uses are being questioned. The Bureau should also consider 
the possibility of biological controls. In addition, planned 
tunnel cleaning operations should be detailed including the 
nature and disposition of cleaned materials. 

The statement does not discuss the length of time the bass 
spawning area will be temporarily disrupted. If possible, 
construction activities might be scheduled, to interfere as 
little as possible with spawning periods. The effect of the 
current created by the intake structure on fish fry should be 
discussed. The anticipated impact of blasting and increasing 
noise levels from construction on area residents and wildlife 
should be clarified. 

The alternative of no project should be expanded to discuss 
its general environmental impact. 
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Replies to Comments r.1<1de b y the 
Envi ron men tal Prot t>ction Agenc~y, San Fr :1nc i s co 

(Letter of April 28, 1972) 

1. Comment: The statement should discuss the quantity of water to be 
diverted from the Colorado River as a result of this 
portion of the Central Arizona Project. 

~: This has been accomplished in Chapter I, section E., 
Chapter II, section K, and Chapter III, sections C.2.f., g. , and h. 

2. Comment: The statement should expan d its discussion of the possible 
environmental effects of maintenance activi.ties. The 
pesticides and herbicides to be used in the intake area 
should be named .•.. In addition, planned tunnel-cleaning 
operations should be detailed including the nature and 
disposition of cleaned materials. 

3. 

4. 

~: Chapter III, sections C.2.a., b., and i. provides this 
material. 

Comment: The statement does not discuss the length of time the bass 
spmmin g area will be temporarily disrupted. 

Reply: The period of tim~ involved in construction of the dike 
has been more specifically discussed in Chapter I, 
section D.l. The dike will occupy an area of about 
10 acres out of the total water surface area in Lake Havasu 
of 20,400 acres. As determined by the 1972 underwater 
aquatic studies, the bass spawning habita t in the vicinity 
of the intake channel is of poor quality. 

Comment: The effect of the current created by the intake structure 
on fish fry should be discussed. 

~: The effect or non-·effect of the current created by partial 
shift in \vater withdrawal from 1'-llm's Intake Pumping Plant 
to the Havasu Pumping Plant is a partial basis for the 
underwater survey and monitorin g program initiateu in 1972. 
Based on limited observations, the withdrawal of water a t 
the Havasu Pumping Plant should no t be a significant factor 
upon the fish population of Lake Havas u. This is co ve red 
in Chapter III., sections C.l.m. ancl n. 

5. Comment: The anticipated impact of blasting and increasing noise levels 
from construction on area residents and wildlife should be 
clarified . 

.\ - 12 



These it ems have been expanded and discutised in \.ha pt e r lll ., , 
section~; C.l.h., i., m., n., and o., and Chapter IV., section 
B.l. This temporary impact during construction apparentl y 
was not considered an adverse factor of sufficient magnitude 
to delay development of the mobile-home development, th e only 
private property immediately in the a r e a of the proposed 1.rork . 

6, Comment: The alternative of no project should be e xpanded to discuss 

~: 

its general environmental impact. 

The no-project alternative discussion has been expanded in 
Chapter VIII, section D • 
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/I.' c. <. -....... '· ' 

i • 

United States Department of the lntenot;· ;' p: , L " 

IN REPLY REFER TO : 

Industrial Development 

Memorandum 

BUREAU OF INDIAN AFFAIRS 
PHOENIX AREA OFFICE 

P.O. Box 7007 
Phoenix, Arizona 85011 

Acti on : ....... .... ............... .......... .......... . ·· 
Action Tc!<e n .. ......... ............... .. .. ( \ r. : l ; ~l ; ) 

=!aTe-:=_ ---2nft1z is =r=r~~-== 

File 

To: Regional Director, Region 3 - Bureau of Reclamation 

From: Ar ea Director, Phoenix Area Office 

Subject: Review of Draft Environmental Statement for Havasu 
Intake Channel, Havasu Pumping Plant and Buckskin 
Mountains Tunnel , Central Arizona Proj ect (3-150, 540) 

Thi s office has reviewed subject statement and has no comment s on 

the proposed construction. 

~ /<, -t!-v /.:_~ ~""4 _. ;'i1C::-;-;--Vvt. 
.aot1DB AH§i? Area Direc-tor ._. 
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United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 

WASHINGTON, D.C. 20240 

IN REPLY REFER TO: 

1792.2 (220) 

Memorandum 

To: Commissioner, Bureau of Reclamation 
•~~' g • 
• . . C:l ' ' t ' 

From: ·• ' 1i'li' Director, Bureau of Land Management 

Subject: Review of Draft Environmental Statement for Havasu 
Intake Channel, Havasu Pumping Plant and Buckskin 
Mountains Tunnel, Central Arizona -New Mexico 

We offer the following comments and information for your consideration: 

I. 

II. 

Description of the Project 

Page 2, D. General Description of the Feature. What features and 
disturbed areas, if any, will be visible from State Highway 95 and 
Lake Havasu? 

Description of the Environment 

Additional information on volumes to be excavated, e.g., jeep road, 
aggregate borrow area, etc., and the proposed location, method, 
volume, and composition of spoil material to be disposed of in 
each area would help describe the effects of disposal of excavated 
spoil material. 

Will disposal of spoil materials take into consideration the 
coloration of the existing parent material and will it be possible 
to retain patterns harmonious with undisturbed areas? 

Page 8, D. Fish and Wildlife. The Bill Williams Delta provides 
habitat for the endangered Yuma Clapper Rail. The California 
Fish and GameDepartment indicates the rare Humpback Sucker is also 
present in Lake Havasu (see its January 1972 publication '~t 
the Crossroads.") 

Three Bighorn Sheep lambing grounds have been identified in the 
vicinity of the project area. One located in the Section 3, 
T. 10 N., R. 17 W. will be accessible via four-wheel drive veh i cles 
and could be adversely affected by construction crews or other 
parties visiting the area. Will protective measures be taken? 
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The statement notes the Great Blue Heron on Heron Island could 
be affected by construction activities in the vicinity of the 
intake area. A heron rookery at the south end of Topock Gorge 
was abandoned in 1970 because of disturbance by humans but 
relocated within a mile. What is likely to happen here? 

Wild horses and burros also frequent this general area. 

Page 10, E. Recreation, third paragraph. It is indicated an 
extensive trailer park is likely to expand during construction of 
the intake related facilities. Will facilities be sufficient 
to avoid pollution? 

III. Environmental Impacts of the Proposed Action 

Page 12, 2. Quality of Water. It is unclear what quantity of 
water will be pumped from Lake Havasu or what affect the removal 
of this water will have on salinity below Parker Dam. 

3. Herbicide and Pesticides. Page 8, D. Fish and Wildlife, 
second paragraph, indicates a depressed game fish population 
resulting from a decreasing amount of basic food exists. Will 
mechanical or chemical methods to control aqua tic needs, etc., 
in the forebay be in conflict with the needs for food to support 
gamefish populations? 

The statement does not identify the impacts of burial of the two 
discharge lines or realignment of the maintenance road and the 
possibilities of erosion associated with either which might occur. 
Erosion problems associated with disposalof spoil material and a 
discussion of plans for stabilization or revegetation of disposal 
areas would be helpful. 

The BLM is planning for public land in the vicinity of the project. This 
effort has compiled extensive information on resources, uses, and 
opportunities for enhancing wildlife, recreation, andocher resource 
values. This information is available and may aid in preparing plans 
related to recreation and wildlife, identification of suitable spoil 
disposal areas, the needs of reclamation, identification of project 
conflicts, etc. 
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1. Connnen t : 

~: 

2. Comment: 

~: 

3. Comment: 

~: 

4. Comment: 

~: 

Replies on Comments by the 
Bureau of Land Management, Washington D.C. 

(Memorandum of May 9, 1972) 

Page 2, section D. General Description of the Feature. 
What features and disturbed areas, if any, will be 
visible from State Highway 95 and Lake Havasu? 

Illustrative drawings and photographs included in this 
final statement provide graphic descriptions of project 
features outlined in Chapter I., section D. For additional 
insight on the visibility of components of the Havasu 
complex, refer to Chapter II., section B, and Chapter III., 
sections C.3.a. and b. 

Additional information on volumes to be excavated, e.g., 
jeep road, aggregate borrow area, etc., and the proposed 
location, method, volume, and composition of spoil material 
to be disposed of in each area would help describe the 
effects of disposal of excavated spoil material. 

Descriptions and data for these specific items are found 
in Chapter I., sections D.2. and 3., and Chapter III., sections 
C.l.a., b., and c. 

Will disposal of spoil materials take into consideration 
the coloration of the existing parent material and will 
it be possible to retain patterns harmonious with 
undisturbed areas? 

The coloration of materials used in the intake channel 
embankment will be taken into account. This is specifically 
covered in Chapter I., section D.l. This is considered 
most important as the intake channel will be visible to 
the public. Disposal material excavated from the 
outlet portal of the tunnel will be placed in less 
conspicuous areas. Coloration will be one consideration 
in selection of final disposal areas and reshaping schemes . 

Page 8, section D. Fish and '.vildlife. The Bill Williams 
Delta provides habitat for the endangered Yuma clapper rail. 
The California Fish and Game Department indicates the 
rare humpback sucker is also present in Lake Havasu 
(see its January 1972 publication "At the Crossroads.") 

The subjects of the Yuma clapper rail, the Bill Williams 
Delta, and the Bill Williams section of the Havasu 
National Wildlife Refuge, are specifically discussed 
in Chapter I., section A., Chapter II., section E.3.b., 
and Chapter II., section G. In summary, the Yuma clapper 
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5. Comment: 

~: 

rail is found in the Bill Williams area only above the 
Highway 95 bridge and is out of the area of the project 
construction influence. Only 14.8 percent of the Yu ma 
clapper rail in the Havasu Refuge 1972 census \vas in 
the Bill Williams portion of the Havasu Refuge. 

The presence of the humpback sucker is referred to in 
Chapter II., section E.2. Additional information is 
included in the separate reply in this 1\ppended ' !ateria l. 
to comments made by the Resources Agency of California. 
The humpback sucker adapted through evolutionary 
processes to the environment of swift flowing streams 
that existed in the area of the present Lake Havasu 
prior to the construction of Hoover, Parker, and 
Davis Dams. Lake Havasu is not a conducive environment 
for this species as it is not capable of rapid evolutionary 
change from stream-type to reservoir-type conditions. 
Therefore, the humpback sucker is rarely encountered in 
a mature reservoir environment. They are, however, 
relatively common in the Upper Colorado River Basin. 

Three bighorn sheep lambing grounds have been identified 
in the vicinity of the project area. One located in 
Section 3, T. 10 N., R. 17 W. will be accessible via 
four-wheel-drive vehicles and could be adversely affected 
by construction crews or other parties visiting the area. 
Will protective measures be taken? 

Section 3 is outside of the area of the proposed action 
by Reclamation. Jurisdiction for land use of this 
section is the responsibility of Bureau of Land }fanagement. 
The protective measures to be adopted by that Bureau are 
under consideration. 

The estimated population of bighorn sheep in the Buckskin 
Hountains area has decreased from about 300 in 1948-50 to 
about SO in 1972. This decrease has occurred in conjunction 
with the increases in recreation use of the Colorado River, 
off-road vehicular use of adjacent lands, poaching, and 
highway traffic. In spite of good game management practices, 
the nonobservance of game laws by citizens and the refusal 
of observers of game law violations to become involved has 
been an important factor. The recent action of the President 
in signing Executive Order 11644 - Use of Off-Road Vehicles 
on the Public Lands - and the future promulgation of regu­
lations will assist the Arizona Game and Fish Department 
in establishing controls over access to the Buckskin Mountains. 
From the verbal report of the biologist making a field study 
in October 1972, the Havasu complex, including the Buckskin 
Mountains Tunnel, will have no significant incremental effect 
on the decreasing population trend of the bighorn sheep. The 
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6. Comment: 

~: 

7. Comment: 

~: 

8. Comment: 

~: 

hab ita t evaluation port ion of the study shows that t he a r ea 
a long the tunne l a linement has the l mvest value of three 
habitat s ec tors mapped . (See Chapt er II . , Figure 12 .) 

This s ame type of comment was also made by the Bureau 
of Sport Fisheries and Hildlife. The Arizona Game an d 
Fish Department di d not submit comments on the draft 
environmenta l statement. 

The statement notes the great blue heron on Heron Island 
could be affected by construction activities in the 
vicinity of the intake area . A heron rookery at the 
south end of Topock Gorge was abandoned in 1970 because 
of disturbance hy humans but relocated within a mile. 
What is like l y to happen here? 

This matter is discussed in Chapter III., section C.l.n. 
It is anticipated that there may be a temporary disturbance 
of the colony but not abandonment of the island by the 
blue heron. A more significant effect will be related 
to future plans for administration and construction of 
recreational activities and facil i ties in this area of 
Lake Havasu. The Bureau of Land !-!anagement is assigned 
the primary responsibility for recreation administration 
in the area of the project. 

Wild horses and burros also frequent this general area. 

Information from the Arizona Game and Fish Department 
indicates that wild horses frequent portions of the 
Colorado River Indian Reservation to the south of the 
proposed action area but not the proposed action 
area. The information also indicates that the southern 
and western limit of burro use i s upstream from the 
Highway 95 bridge and alon g the north facing slope 
to an area about 2 miles east of Mineral Wash. The use 
is generally on and adjacent to the Bill ~-lilliams portion 
of the Havasu National Wildlife Refuge, the adjacent 
Planet Ranch, and the range to the north of the Bill 
Williams River. 

Page 10, section E. Recreation, third paragraph. It is 
indicated an extensi ve trailer park i s likely to expand 
during construction of the intake related facilities. Hill 
facilities be sufficient to avoi d pollution? 

Reference is made to Figure 1 which shows the location 
of this privately developed mobile- home development. The 
development expansion is limited by the amount of private 
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9. Comment: 

10 . Comment : 

~: 

11. Comment: 

Reply: 

12, Comment : 

land 3Vail~h l e. Snnitn t io n and wa t er s upply fa c il i t i Gs 
fal l under t he _juri sd i c t i c n of Yuma County a nd t he Ari zona 
Sta te Health Dep a r t 'Tlent for en force ment of appropriate 
standards. 

"Page 12, 2. '{uality of Ha ter. It is unclear Hhat quantity 
of 1,•ate r Hi ll be pump t:!d from Lal~e Havasu or what affect the 
r emoval o f this '.o/ater will h ave on s a linity below Parker Dam." 

Reference is ma de t o Chapter I., sec t ion F.., Chapter IT., 
s ection K. , and Chapter III . , s ect ions C.2.d . , e., f., and h. 

3. Herbicide anc!_Pest_icicle~. Page 8 , section n. Fts~~r.!. 
Wildlife, second paragraoh, indicates a depressed gamefish 
popula tion resulting from a decreasin g amount of basic food 
exists. '.Jill mechanical or chemical nethods to control 
aquatic weeds, etc., in the forebay be i n conflict with the 
needs for food to support r,amefish populations? 

The control of aquatic weeds by mechanical or chemical 
methods in the forebay and intake channel is not expected 
to have an identifiable influence upon the Lake Havasu 
gamefish population. For a further discussion of this 
matter, refer to Chapter III., sections C.2.b. anc1 i. 

The statement does not identif y the i mpa c ts of burial 
of the two dischar ge lines or realinement of the maint~nance 
road and the possibilities of erosion a s sociater! with either 
which mi ght occur. 

The return of t he d ischa r ge line exca v a tion to a natural 
appearin g rocky slope is not e xpe cte d to ha ve an appreciable 
impac t. (See Chapter III., section C.l.j.) Erosion will 
also be controlled using standard operatin g practices . 
Disposal of spoil material is d isc uss e d ~vith stabilization 
and revegeta tion in Chapter III., s ec tions C.l. a ., c., j., 

BL~ is planninp, for pub lic land in the vi cinity of 
the project. This effor t h as compil ecl e x t ens i ve info r mati on 
on resource s , uses, a nd oppo r t uniti es for enhancin ~ ~ ildl if 2 , 
recreati on, an d o t~e r re sou r ~ e va l ues. This inf ~ rffi a t lon is 
available and may a ld i n p re p a rin ~:; TJlans re la t e d t o rcc r c.ltion 
and \vild lif e , i dent ifica t ion of s llitable s poi l d i sposal a r eas , 
the nee ds of r eclama ti on, i <ientifi cati on of pro j ec t conf li. c t s, 
e tc. 
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~: The cooperation and const r uct ive effo r ts of s ta te and distri ct 
of fice personnel of the Bureau of Land Hanagement i n making 
informati on available and i n part icipating i n coordinat ion 
meetings with the Arizona Game and Fish Depar tment, Arizona 
State Parks Department, Arizona State Land Department, 
Arizona Water Commission, Bureau of Sport Fisheries and 
Wildlife, and National Park Service are appreciated. 
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OFFICF. OF THE D I RECT O R 

Memorandum 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 
WASHINGTON, D.C. 20240 

April 14, 1972 

To: Commis~ioner of Reclamation 
Through~~ssistant Secretary--Mineral Resources 

From: Director, Bureau of Mines 

Subject: Draft environmental statement, Havasu Intake Channel, 
Pumping Plant, and Buckskin Mountains Tunnel, Central 
Arizona Project, Arizona-New Mexico 

The draft environmental statement by the Bureau of Reclamation on the 
proposed Havasu Intake Channel, Pumping Plant and the Buckskin Mountains 
Tunnel, Central Arizona Project, Arizona and New Mexico, has been 
reviewed by the Bureau of Mines. The proposed construction includes an 
intake channel in Lake Havasu, a pumping plant, twin discharge lines 
to the inlet portal of the Buckskin Mountains Tunnel, and the 36,000-
foot-long tunnel itself. 

The Bureau of Mines did not make a mineral examination of the site of 
the proposed construction. The Bureau, in December 1969, made a field 
reconnaissance examination of part of the area which was proposed for 
earlier withdrawal for the Havasu pumped-storage power project. This 
FPC project was to consist of a shorter tunnel at a higher elevation 
with the upper Buckskin Reservoir on The Mesa. A number of productive 
mine properties ne arby were reported. While mineral deposits could 
exist beneath the project area in the same older rocks that were mined 
nearby, the younger rocks near the surface did not show any indications 
of mineral potential. The 1969 examination indicates that the south 
portal of the proposed tunnel is in an area where many mining claims 
have been staked over the years and may contain mineral deposits. 

The Buckskin Mountains are formed by Quaternary basalt flows that may 
conceal dikes, plugs, and sills which intrude Mesozoic sediments and 
Precamb+ian granite. The presence of minable ore bodies in similar 
mineralized ground east, south, and west of the proposed tunnel suggests 
that mineralization may occur at depth along the route of the tunnel. 

The draft environmental statement makes no reference to mineral resources 
within the area. It is suggested that under Section III, The Environmental 
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Impact of the Proposed Action, an additional paragraph be added stating 
that mineral deposits may ex ist at depth which could be lost in the 
barrier zone needed to protect the tunnel. 

x; Director 
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• 
Replies on Comments Hade by the 

Bureau of Mines, Washington, D.C. 
(Memorandum of April 14, 19 72) 

The Bureau of ~ tines' first paragraph concisely describes Reclamation's 
Havasu feature . The Bureau of Mines' second paragraph refers to the 
Arizona Power Authority pumped storage project (FPC Project No. 2702) . 

Comment: 

-~= 

The draft environmental statement makes no reference to 
mineral resources \dt hin the area. 

In Chapter III, Section C.l.s., the geology of the area 
and the absence of mineralization found during the geologic 
drilling and exploration program are presented. The drillin~ 
program consisted of total length of about 5,800 feet of 
core drilling at 22 holes ranging in depth to about 500 feet 
and to at least 10 feet below the tunnel grade. Although 
isolated pockets of mineralization may be encountered, there 
is little indication that such pockets would be of commercial 
value ; 
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lliP.OiiiiMTXJj CXPr: FOR.-Zc,a., ............ 

UNIT£ SJA1E.s . .. , · \!;y_- \ 
DEPARTMENT _ f":fHE' INTERtdR -·-

suREA I R[E~~~~~PAPR 10 1972 
Intermountain Fi e BUILDING 2.0 

....... ... .. ............. .................. 
DENVER FEDERAL CENTER 

Office of 
Chief 

< 

:·<.emor an dum 

To: E. A. Lundber~, Regional Director, Region 3, Bureau of 
Reclamation, P . 0. Box 427, Boulder City, rlevada 89005 

From : Chief, Intermountain Field Operation Center 

Subject: Draft Environmental Statement, Havasu Intake Channel 
and Pumping Plant, and Buckskin Hountains Tunnel, Arizona 

The attached revievr comments, requested by your memorandum of 
Harch 9, have been nreiJared b y H. R. £ard'·lick of our Tucson Field 
Office. He made an onsite r econna issance of the area in December 
1969 when FPC Project t:o . 2702 vJas unde r consideration. 

In vieH of mineralization in t~1e drea, ?~r. lia rdv:ick r ecommends an 
exploration program, including drilling ancl samplinr, , on t he ,qli r n­
ment of the proposed tunnel. If the Bureau of Reclamation plans 
any drilling to ascertain ground conditions t ha t will be encountered 
in drivinR the tunnel, t he t vTO operations mi p:h t well be combined. 

Our field -level cow.ments are submitted to you as a service, but the 
formal r evieH Hill be made later in our Hashin~ton office. At that 
time the requested 10 copies presumably Hill be forwarded to the 
Council on Environmental Quality. 

Attachment 

cc: P, Jv!. Monroe , Field Representative, Pacific South~·Test Region (w/att) 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUF-{EAU OF MINES 
Interrnountain Field Operation Center 

REDONDO TOWER 

8 WEST I'ASEO I<EDONDO 

TUCSON, ARIZONA 85705 

April 4 , 1972 

MemorandUln 

To: 

From: 

Subject: 

L. F. Heising, Chief Project Coordina tor, Intermountain 

Field Operation Center 

Mining Engineer, Tucson Mineral Supply Field Office 

Draft Environmental Statement, Havasu Intake Channel 
and Pumping Plant, and Buckskin Mountains Tunnel, 
Arizona 

The proposed project has been changed from FPC Project No . 2702 
as presented in 1969. Tha t proposed a pum~')e d storage reservoir 
on Buckskin Mesa. The propo se d withdrawal a rea (shown in red on 
the attached sketch) was bounde d on the south by a line through the 
centers of Sections 16, 17, and 18, T. 10 N ., R. 17 W . In the new 
plan, Buckskin Reservoir has been elimina ted, the tunnel through the 
Buckskin Mountains has been lowered , and the tunnel out let moved 
eastward to an outlet reservoir lower on Osborne Wash. 

The area that was proposed for withdrawal in 1969 was examined on 
December 5 , 1969. No mineral deposits and no patented claims were 
on this area. Two mines were operating nearby- -the Mineral Hill 
mine in Section 3, T. 10 N., R . 17 W., and a small leacl~ing operation 
called the Jim and Bob Mining Company wh ich is in the eastern half 
of Sec. 4, T. 9 N., R. 17 W. Water for this operat ion came from a 
nearby mine. Mining claims in the area as listed by the Bureau of 
Land Management have been plotted on the sketch as a red checkmark 

The original proposed withdrawal area north of the line alon g the centers 
of Section 16, 17 and 18, T. 10 N., R. 17 W . , and on the mesa formed 
by Quaternary basalt flow s does not contain indications of significant 
mineral deposits. The area south of this line and in the vicinity of 
the pr.oposed outlet portal of Buckskin Mounta.ins tunnel and reservoir · 
is in an area where many mining claims have been staked ove r the years 
and may conta in mineral deposits. In this area Mesozoic sedime nts 
and Precambrian granite intruded by dikes, plugs, and sills cover the 
area. They, in turn, are covered by Quaternary bas a lt that fonns the 
Buckskin Mountains. 

Copy to: 

FD Lamb 
OM Bishop 

A-26 



In Township 10 N., R. 18 W., just west of the area, · there arc mines 
that have been productive. Production records are not cornplete but 
som.e are shown in the following table. 

Date of Copper, Gold, 
Mine production Tons percent oz. per ton 

Grey Eagle 1916-1944 393.54 15.58 0.453 
Eagles Nest 1916-1944 238.60 17. ll o. 187 
Carnation 1916-1944 2045. 19 2.23 0.201 
Matnmon W.W.I 6000 3-4 Appreciable 

These deposits are veins and replacement type generally in blocks of 
limestone but sometimes in other sediments. 

As minable ore bodies occur nearby in similar mineralized ground, 
it is suggested that .a d e t a il e d exploration program including drilling 
and sampling be complet e d on the proposed alignment. While this 
examination would be expensive and time consuming, it will prevent 
selection of an alignment that may cross an extensive copper deposit 
and subsequent realignment should defense requirements indicate 
production from this deposit. 

w . R-\~~ 
W. R. Hardwick 

Attachment 
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Replies on Commen ts by t he 
Bureau of Mines (Field Off i ces ) 

( ~!emo rand um of Harch 6, 1972 and a tt achnent rne~""or an Ju t : 

of April 4, 1972, both rece i ve d Ap ri l 10 , 1 97 ~) 

Response comments we re rec.eived from the Bure au of Mines, Inter­
mountain Field Operation Center, Denver, Colorado, and Tucson, 
Arizona offices. These comments were primar ily o r i ent ed toward FPC 
Project No. 2702 with refe rence to a field examination of that proje ct 
and suggest an exploration program of drillin g and s ampling along the 
tunnel alinement. The final environmental statement discusses the 
geology and the lack of mineralization encountere d during the geologic 
investigation and core drilling along the tunnel alinement. 

Comment: 

~: 

The proposed project has been changed from FPC Project 
No. 2702 as presented in 1969 . 

Project No. 2702 was a pumped storage generation project 
with a reservoir on the top of The :>fesa of the Buckskin 
Mountains proposed by the Ar izona Power Authority. The 
comments directly applicable to Project No. 2702 have no 
bearing upon the Havasu Intake Channel, Pumping Plant, 
and the Buckskin Mountains Tunnel. The comments relating 
to mineraliza t i on along the Buckskin ~fountains Tunnel aline­
ment have been discussed in Chapter III, in connection with 
the subjects o f geology , mineralization, and the Reclamation 
geologic exploration and drillin g program. The drill cores 
have indicated no evidence of mineralization. The possibility 
of isolated minerali zation pocke ts alon g the tunnel alinement 
can be hypothe cated, but the ac t ua l presence can be reasonably 
det ermined only by the excavation of the Buckskin '·lountains 
Tunnel. 



United States D epartment of the Interior 

IN REPLY REFER TO: 

D6427-LCO 

/ :., / 

BUREAU OF OUTDOOR RECREATION 
WASHINGTON, D.C . 20240 

AP R 18 1972 

·q::r-n r. : . ~ _ .r:--_·-·--:: :.'. ~ :-:,JJEC_]~ 

Memorandum 

To: 

From: 

Subject: 

Commissioner of Reclamation 

Assistant Director for Federal Programs 

Review of Draft Environmental Statement for Havasu 
Intake Channel, Havasu Pumping Plant and Buckskin 
Mountains Tunnel, Centra l Arizona Project, 
Arizona-New Mexico 

As requested in your memorandum of March 15, 1972, we have 
reviewed the subject draft environmental sta t ement. 

The project involves the construction of the Havasu Intake 
Channel, Havasu Pumping Plant, and the Buckskin Mountains 
tunnel. These faciliti es will enable water to be pumped 
from the Colorado River at L~ ke Havasu to thP. Central Arizona 
Project Servic e area . 

This offic e ha s not been invol ved in t his pr oj ect study; nor 
h~s an ons ite inspection been mad e of the proj ect area . BasPrl 
on ow· revi ew of t he draf t st a t ement, we concludP t hat it i s 
adequa te from t he s t andpo int of outdoor recreat i on and esthetic s , 
and have no comment to offer . 

I ' . / 
Robert L. Cast nwn 
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Comment: 

~: 

Replic.s on Comments by the 
Bureau of Outdoor Re c r e at ion , Washington, n.C. 

(Memorandum of April 18, 1972) 

This office has not been involved in this proJect study; 
nor has an onsite inspection been made of the project area. 
Based on our review of the draft statement, we conclude that 
it is adequate from the standpoint of outdoor recreation and 
esthetics, and have no comment to offer. 

During the course of studies for the Central Arizona Project, 
the Bureau of Outdoor Recreation prepared a report in 
August 1968 on the feasibility of recreational facilities 
for the Central Arizona Project Aqueduct system (see 
References Cited No. 29). On the basis of planning at that 
time, recreational facilities were recommended for a potential 
reservoir at the Osborne Wash site located at the outlet portal 
of the Buckskin Mountains Tunnel. Field studies were made by 
Bureau of Outdoor Recreation personnel in the preparation of 
the referenced report. Personnel of the Washin ~ton Offi ce of 
the Bureau of Outdoor Recreation did not make an onsite 
inspection, but the Osborne \·lash Reservoir has been dropped 
from further consideration due to adverse reservoir seepage 
loss tests, and the advancing technology for automating 
pumping plant and aqueduct check structure controls. 
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Memorandum 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

BUREAU OF SPORT FISHERIES A N D WILDLIFE 

WASHI NGTO N, D.C. 20240 

,( , ' 

To: Commis~i~ner of Reclamation 
ll.ss \.st ::mt. 

From: Director, Bureau of Sport Fisheries and Wildlife 

ADDRE SS ONLY THE DIRECTOR, 
BUREAU OF SPORT FISHERIES 
AND WILDLIFE 

Subject: Havasu Intake Channel, Havasu Pumping Plant and Buckskin Mountains 
Tunnel, Central Arizona Project, Arizona and New Mexico - Draft 
Environmental Statement 

We have reviewed the subject draft environmental statement as requested in 
your memorandum of March 15. 

The statement is well written and gives adequate consideration to the greater 
portion of the fish and wildlife resources of the project area. However, we 
are concerned about the projects effect on the desert bighorn sheep found in 
t he Buckskin Mountains. Increased recreat ional use has decreased the use of 
the area by these animals and the additional activity and attendant noise of 
construction and operation of the project may be the final factor in driving 
them out of the area and depriving them of much needed habitat. 

Page 11, A. Possible Impact of the Proposed Action on the Environment, mention 
should be made that the desert bighorn is an animal that does not tolerate 
human disturbance and that the impact of construction activities coupled with 
disturbances caused by recreational use within the area may cause the sheep 
to abandon otherwise good quality habitat. 

On page 15, VI. The Rela tionship Between Local Short -term Uses of Man's 
Environment and the Maintenance and Enhancement of Long-term Productivity, 
it is s t ated in the last s entence, 2nd paragraph, t hat "Construction and 
operation of the proposed facilities will no t have a significant effect on 
use of the area by bighorn sheep." Again, t he increased activity associated 
with construction and oper a tion of the faciliti es may drive the sheep from the 
area. 

\ -1~ 

I 
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Replies on Comments by the 
Bureau of Sport Fisheries and Wildlife, I·Jashington n.c. 

(Memorandum of :-lay 10, J.972) 

Additional data have been developed by the Arizona Game and Fish 
Department in cooperation with the Arizona \<later Corranission and the 
Bureau of Reclamation relative to the bighorn sheep in the Buckskin 
Mountains. These data are reflected in the replies below: 

1. Connnent: 

~: 

2. Comment: 

The statement is well written and gives adequate 
consideration to the greater portion of t he fish and 
wildlife resources of the project area. However, we 
are concerned about the project's effect on the desert 
bighorn sheep found in the Buckskin Mountains. Increased 
recreational use has decreased the use of the area by 
these animals and the additional activity and attendant 
noise of construction and operation of the project may 
be the final factor in driving them out of the area and 
depriving them of much needed habitat. 

The estimated population of bighorn sheep in the Buckskin 
Hountains area has decreased from about 300 in 1949-50 to 
about SO in 1972. This decrease has occurred in conjunction 
with the increases in recreation use of the Colorado River, 
off-road vehicular use of adjacent lands, poaching, and 
highway traffic. In spite of good game management practi ces, 
the nonobservance of game laws by citizens and the refusal of 
observe rs of game law violations to become involved has been 
an important factor. The recent action of the President in 
signing Executive Order 11644 - Use of Off-Road Vehicles on 
the Public Lands - and the future promulgat ion of regulations 
will assist the Arizona Game and Fish Depar tmen t in 
establishin g controls over access to the Buckskin !'fountains. 
From the verbal report of the biologist making a f ield 
study in October 1972, the Havasu complex, including the 
Buckskin Mountains Tunnel, will have no significan t incremental 
effect on the decreasing population trend of the bighorn 
sheep. The habitat evaluation portion of the study shO\.rs 
that the area alon g the tunnel alinement has the lowest 
value of three habitat sectors mapped. (See Figure. 12.) 

The Arizona Game and Fish Depart me nt. did not. submit comments 
on the draft environment a l st a tenent. 

Possible Impact of the Proposed Action on lhe Envi ronm~-~· 

mention should he made that the desert bighorn is an animal 
that does ~ot tolerate human disturbance and that the 
impact of constru c tion activities coup led with disturbances 
caused by recreational use 1vi thin the area may cause the 
sheep to ahandon othe n rise r:ood qur1lity habit a t . 
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3. Connnent: 

~: 

In view of the above reply, and the fact that the tunnel 
is underground, no abandonment of quality habitat is 
likely. Any future decline of sheep population in the 
absence of the establishment of a roadless area is 
believed to be attributable to factors other than 
construction. The habitat would not be abandoned by 
migration of the sheep from the Buckskin Mountains 
to some other habitat location, but rather the decline, 
possibly to the point of extinction of the population, 
would result from human encroachment for recreation 
and off-road purposes by unthinking individuals and 
poac~ers unconcerned for che bi2horn aheep. 

In Chapte r VI, page 15, The Relationship Between Local 
Short-term Uses of Man's Environment and the Maintenance 
and Enhancement of Long-tenn Produc~~vity, it is stated 
in the last sentence, 2nd paragraph, that "Construction 
and operation of the proposed facilities will not have a 
significant effect on use of the area by bighorn sheep. " 
Again, the increased activity associated \~ith construction 
and operation of the facilities may drive the sheep from 
the area. 

In light of the field study, the above replies to comments, 
and the further coverage of the subject in this final 
statement, this comment has been considered. 



United States Department of the Interior 
GEO LOGICAL SU RVEY 

WASHINGTON, D.C. 20242 

OFFICE OF THE DIRECTOR April 18 1 197 2 

Memorandum 

To: Commisatoner of Reclamation 
Throug~Assistant Secretary--Mineral 

·I} . ' '{\'' \ Resources\'\..,... I t \ \ 

f..cting . 
From: D1rector, Geological Survey 

Subject: Review of Draft Environmental Statement for Havasu 
Intake Channel, Havasu Pumping Plant and Buckskin 
Mountains Tunnel, Central Arizona Project, Arizona­
New Mexico 

We have reviewed the subject draft environmental statement as 
requested in your memorandum of March 15. 

The project would be located in a region subject to earthquakes 
causing moderate damage. Neither the geology of the area of the proposed 
construction or the possible effects of earthquakes on the structures of 
the project are described in the draft environmental statement. Damage 
due directly to earthquake motion and damage caused by earthquake­
triggered landslides should be considered. 

We have no comment on hydrologic aspects of the proposed project. 

~~~7 
I 
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Replies on Comments Made by the 
Geological Survey, Washington, D.C. 

(Memorandum of April 18, 1972) 

The Geology section of Chapter II, Description of the Environment, 
has been expanded to include the Modified ~ercalli Scale rating used 
for structural design of facilities. 

Comment: 

Reply: 

Damage due directly to earthquake motion and damage caused 
by earthquake-triggered landslides should be considered. 

The possibility of damaging earthquake-tr.iggered landslides 
is reflected in Chapter II, section c., and Chapter III, 
section C.l. u. 

.\·- Jlj 



United States Department of the Interior 

IN REPLY REFER TO : 

NATlON.-\L P.\R K SERVI CE 
\\"ASHI0:GTO.\T, D.C. 202-+U 

L7427-CC t_f:\ 
1\\Q'\lO~I\ ?RG~ ) 

C~~·f\RI\\. t"Memorandum 

MAY 1 8 1972 

To: 

From: 

Subject: 

Commissioner, Bureau of Reclamation 
Through: Assistant Secretary for Fish and Wildlife and Parks \)•~~~1) 

Assistant Director, Cooperative Activities 

Review of Draft Environmental Statement for Havasu I ntake 
Channel, Havasu Pumping Plant and Buckskin Mountains Tunnel, 
Central Arizona Project, Arizona-New Mexico (DES 72-40) 

The National Park Service has reviewed the subject statement transmitted 
with your memorandum of March 15 and our comments follow. 

The proposed action will not directly affect any existing or proposed 
units of the National Park System, nor any sites that are eligi ble or 
recommended for registration as National Historic, Natural, or 
Environmental Education Landmarks. 

We are pleased to note that a copy of the statement has been sent to 
the State Liaison Officer for Historic Preservation for his rev iew. 
We request that the final statement indicate that the National Register 
of Historic Places has been consulted and that no properties listed on 
or proposed for nomination to the Register will be affected by the 
proposed action, if that is the case. 

We are aware that the referenced (p. 10) archeological survey has been 
superseded by a field survey performed in April of 1972 by t he Arizona 
State Museum. The survey report, now in preparation for delivery prior 
to May 29, will include maps indicating the areas examined. We recommend 
that contractual agreements include provision for archeological clearance 
of any construction associated areas located outside the lands now 
surveyed. Suggested language for such clearance stipulations was included 
in the attachment to the February 24 memorandum from our Arizona 
Archeological Center to the Regional Director, Bureau of Reclamation, 
Region 3 on the subject of draft material for the final environmental 
statement, Central Arizona Proj ect. With this material included, the 
environmental statement for the Havasu Intake Channel, Havasu Pumping 
Plant and Buckskin Mountains Tunnel project will, insofar as archeological 
resources ar e concerned, be adequate and will have no adverse effects that 
will not be mitigated. 

National Parks Centennial1872-1972 
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1. Comment: 

~: 

2. Comment: 

~: 

Replies on Comments made by the 
Nat ional Park Service, Washington, D.C. 

(Memorandum of May 18, 1.972) 

We are pleased to note that a copy of the statement has 
been sent to the State Liaison Officer for Historic 
Preservation for his review. We request that the fin a l 
statement indicate that the National Register of Historjc 
Places has been consulted and that no properties listed 
on or proposed for nomination to the Register will be 
affected by the proposed action, if that is the cas~. 

Chapter II . , section H, contains a statement on consultation 
of the National Register of Historic Places and no listed 
properties or known nominations will be affected. 

We are aware that the referenced (p. 10) archeological 
survey has been superseded by a field survey performed 
in April of 1972 by the Arizona State Museum. The survey 
report, now in preparation for delivery prior to May 29, 
will include maps indicating the areas examined. \ole 
recommend that contractual agreements include provision 
for archeological clearance of any construction associated 
areas located outside the lands now surveyed. Suggested 
language for such clearance stipulations was included in 
the attachment to the February 24 memorandum from our 
Arizona Archeological Center to the Regional Director, 
Bureau of Reclamation, Region 3, on the subject of draft 
material for the final environmental statement, Central 
Arizona Project. J;.li th this rna terial included, the 
environmental statement for the Havasu Intake Channel, 
Havasu Pumping Plant, and Buckskin ~ountains Tunnel project 
will insofar as archeological resources are concerned, be 
adequate and will have no adverse effects that will not be 
mitigated. 

Should areas of significant archeological content be 
disclosed during construction, measures will be undertaken 
to protect, or salvage, the findings. For the initial 
contract specifications of the Havasu Pumping Plant Site 
Preparation and the Havasu Intake Channel Dike, arche­
ological clearance has been essentially completed. For 
aggregate borrow areas or work and service areas beyond 
the limits that have been covered by archeological teams, 
clearance surveys will be made. This matter is covered 
in Chapter III., s ection C.l.q~ and Chapter VII, sec t ion E. 
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JAC K WI LLI AMS 
GOVERNOR 

OFFICE OF THE GOVERNOR 
STATE HOUSE 

PHOENIX , ARIZONA 85 00 7 

March 20, 1972 

Mr. E. A. Lundberg 
Regiona l Director 
B u r e a u of R eclamation 
R egional Offi ce- Region 3 
United States Department of the Interior 
PO B ox 427 
B oulder Cit y, Nevada 89005 

I N REPLY 

REFER TO : 

I ') '· ·.. . . . .. j •• (~."' ~ ·~ ·;· ----
--. ,. I : . -L-'1 ~ I •-!: 

RECEIVEr: MAR 22 1972 i 
- ·--~-~··~· · ... -··-------·-- ----··----.: 

Ar.tUlO !, ,, ... ...... .... ..................................... . 

~~sli~ll -tektti .. , .......... ........... .. .... (lnltlals) 

_ ~"!~ tntt111s To 

~ .. ·····--!-----
~ -- "~;.-· =· ..._..~~-...j-----1 
-..i,___ _ _ ~ "" '' 

Re : 3-150 ... . 120.0 1 

Dear Mr . Lundberg: 

Thank you very much for your letter of March 9 and the cop y 
of the Draft Environmental Statement for the Proposed Havasu 
Intake Channel, Havasu Pumping Plant, and Buckskin Mount ains 
Tunnel, Cent ral Arizona Project, Arizona-New Mexico. 

Appreciate very much having the opportunity to review thi s 
study. 

~ Sincerely1 • 

~LijtM,..~ 
Jack Williams 

ls 
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fNfORMA TION COPY FOR.~..L.~ CJ 7 C C 
March 17, 1972 

__ ?_~~ iU. \ I. i "-L CC'PY 
- · .. . -··--··-------

Mr. E. A. Lundberg 
Regional Director 
Bureau of Reclamation 

RECEI VED MAR 22 1972 
------··--. Action: ---- ·----·---

Action T~k ........................ ...... .. .............. .. 
en ...... .... .. ................ .. (l nitials) 

U. S. Department of the Interior 
P. 0. Box 427 
Boulder City, Nevada 89005 

Re: 3-150 540. 

D e ar Mr. Lundberg: 

- Date Initials To 

206 S. 17 Ave. Pf,oenix A rizona 85007 261-7322 

I have just finished reading the Draft Environmental Statement on the Proposed Havasu 
Intake Channel, Havasu Pumping Plant and Buckskin Mountains Tunnel, Central Arizona 

Project. 

It seems to be well done, and I think it covers everything it needs to. 

Speaking as a member of the Central Arizona Project Environmental Advisory Group, I 
think the statement is o . k. 

I will hand the proposal to the Advisory Commission on Arizona Environment Land Re­
sources and Ecology Committee for analyzation. 

A VISORY COMMISSION ON ARIZONA ENVIRONMENT 

FJM:jfj 

cc: Dennis McCarthy 



\ 

' 

September 14, 1972 

Mr. E. A. Lundberg 
Regional Director 
Bureau of Reclamation 
U. S. Department of the Interior 
P. 0. Box 427 
Boulder City, Nevada 8 9005 

Re: 3-150 540. 

Dear Mr. Lundberg: 

' . 

.-- ------ - -OFFICIAL FlU COPY ____ _ 

RECEIVED SEP 20 1972 
Act io n: ··· ···· ······ ··· ············•············· 
Action l ~ken ... . ...... ..... ............. llr; ; ;i ~;~·) · 

- 'j(j ___ _ 

This is a follow up to the letter addressed to you by F . J. MacDonald, Chairman of the 
Advisory Commission on Arizona Environment, relative to the Proposed Havasu Intake 
Channel, Havasu Pumping Plant and Buckskin Mountains Tunnel, Central Arizona Pro­
ject. 

Mr. MacDonald advised in his letter of March 17, 1972 that he had harrl.ed the proposal to 
the Advisory Commission on Arizona Environment Land Resources and Ecology Commit­
tee for analyzation. 

I, as Chairman of the Land Resources and Ecology Committee, wish to state that there 
is no adverse comment concerning this proposal. 

DM:jfj 

cc: Clifford A. Pugh 
F. J. MacDonald 

Yours sincerely, 

ADVISORY COMMISSION ON ARIZONA ENVIRONMENT 

Committee Chairman 

A·- '•1 



J ... CK \ '.' ILLIAMS 
GOVER N OR 

LEW DAVIS 
CHAIRMAN 

RUDY E. CAMPBELL 
VICE CHAIRMAN 

WALTER W . SURRETT 
MEMBER 

1 1 I 

...., .,, 
( ,-'" 

j 

• 
JUSTIN HERMAN 

STATE HIGHWAY DIRECTOR 

WM . N . PRICE 

STATE H IG HWAY ENGINEER 

WALTER A . NELSON 
MEMBER ARIZONA HIGHWAY DEPARTMENT 

( .. , 

LEN W . MATTICE 
MEMBER 

Phoenix, Arizona 85007 R> :_ !Vi}W 5 1972 

/ 

Mr. E. A. Lundberg 
Regional Director 
Bureau of Reclamation 
Regional Office - Region 3 
P. 0. Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

May 2, 1972 

- - --------- - ------- - ··-1 

Re: Draft Environmental Statement 
for Havasu Intake Channel, 
Havasu Pumping Plant and Buck­
skin Mountain Tunnel 

The referenced Draft Environmental Statement has been reviewed by the 
Arizona Highway Department and the following comments are offered: 

The bridge structure which wi 11 be located on State Route 95 across the 
proposed intake channel {reference paragraph I, page 4 of Draft) is correctly 
described in the environmental statement. It is our understanding that the 
Bureau of Reclamation will be responsible for design and construction of the 
bridge which will be built to Arizona Highway Department standards andre­
quirements. 

The Arizona Highway Department wi II continue to work with the Bureau of 
Reclamation to develop final bridge details for total width, loading, bridge 
rails, etc., and the traffic detour which will be required to accommodate 
traffic flow around the proposed bridge construction site, including signing, 
responsibility to public, inspections, closure times, etc. 

In consideration of the aforementioned, the Arizona Highway Department 
concurs with the findings of the Draft Environmental Statement and considers 
the proposed projects to be significant segments of the overall C.A.P. pro­
gram which when fully constructed will be a major long-range enhancement to 
the planned and orderly growth and development of the State of Arizona. 
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Mr. E. A. Lundberg -2- May 2, 1972 

We appreciate the opportunity to review and comment on this Draft En­
vironmental Statement. 

ALC/ JLS/cm 

cc: Mr. David Creighton 
Phoenix Office 
Bureau of Reclamation 

Yours very truly, 

WM. N. PRICE 
State Highway Engineer 

A. L. CHADWICK 
Chief Deputy State Engineer 



Replies on Comment :> made by the 
Arizona Highway Department 

(Letter of Hay 2, 1972) 

The comments and understanding as expressed in the letter of the 
Arizona Highway Department are correct. Coordination is on a 
continuing basis to insure that construction affecting Arizona State 
Highway 95 will not cause more than a minor inconvenience to traffi c. 
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VICE CHAIRMAN 

KINGMAN 

DELL TRAILO R 
SECR ETAR Y 

PHOENI X 
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PHOENI X 

ANDREW L . BETTW Y 
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E. A. Lundberg 
Regional Director 

DENNIS MCCARTHY . D IRECTOR 

April 17, 1972 

U.S. Bureau of Reclamation 
Regional Office - Region 3 
P.O. Box 427 
Boulder City, Nevada 89005 

/ • ~ ,I 

. ./ ;I~ ·' . 

I .r. 

v•.'' 

-_?~?-, / .._..-}'ir1 ' ..:... ._; . 
;~ : i)t I - >1 .• 

,- //?. I ' . /.//. ~ - ... J " < e:.. ~· ':.J -

,'. ·j I. -·-
-- 7iis- --------- --- - ---
'--Reference: 3-1.50,--s--tn} -- - ---

Dear Director Lundberg: 

This is to acknowledge receipt of the Draft Environmental 
Impact Statement re: Proposed Havasu Intake Channel, 
Havasu Pumping Plant, and Buckskin Mountains Tunnel, 
Central Arizona Project, Arizona-New Mexico. My staff 
and I have read the Draft Statement and of fer the 
following comments : 

1) There are no sites or structures in the 
proposed project area currently listed on the 
National Register of Historic Places. 

2) We know of no highly significant historical 
or archaeological sites or structures within the 
proposed project area. We are gratified to know 
that a continuing archaeological survey is being 
conducted in the area, however. 

3) Although the Draft Statement makes mention 
of the intent to protect "special esthetic values, 
historical or archaeological sites 11

, no mention 
is made .of the need to compl y with the National 
Historic Preservation Act of 1966. The Environ­
mental Policy Act of 1969, which requires written 
environmental impact statements, also incorporates 
the earlier Preservation Act of 1966. In thi s 

. . ~. s 



E. A. Lundberg 
April 17, 1972 
Page 2 

respect, i.e ., failure to mention the need for 
compliance, the Draft Statement is inadequate 
and we respectfully call this fact to your 
attention. 

This sums up our remarks relative to the Draft Statement. 
Again, I thank you for making this information available 
to my office. 

DM:RF:ol 

Sincerely, 

)g~~;f1-
State Liaison Officer, 
National Historic 
Preservation Act of 1966 



Replies on Comments Made by the 
Arizona State Parks Board 

(Letter of April 17, 1972) 

The itemized comments 1) and 2) are additional documentations of 
statements made in Chapters II, Section H, and III, Section C.l.q., 
that no significant archeological and historical values will be 
affected by the Havasu feature . 

Conunent: 

~: 

3) Although the Draft Statement makes mention of the 
intent to protect "special esthetic values, historical, 
or archaeological sites", no mention is made of the need 
to comply with the National Historic Preservation Act of 
1966. The Environmental Policy Act of 1969, which requires 
written environmental impact statements, also incorporates 
the earlier Preservation Act of 1966. In this respect, 
i.e., failure to mention the need for compliance, the 
Draft Statement i s inadequate and we respectfully call 
this fact to your attention. 

In the absence of any known historic or archeological sites, 
the phraseology for need for compliance was not included in 
the draft. Compliance with the National Historic Preservation 
Act of 1966 is part of Reclamation policy and is in accord 
with Executive Order 11593. Archeological studies have been 
made as discussed in Chapters III and IV. No significant 
resources were found. 
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;.1r . Edward A. Lundberg 
Regional Director-Region III 
Bureau of Heclamation 
P. o. Box 1t27 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

We have reviewed the Draft Environmental Statement , Proposed Havasu 
Intake Channel, Havasu Pumping Plant, and Buckskin Hountains 
Tunnel, Central Arizona Project, Arizona-Nevi Hexico and offer the 
following co~~ents: 

1. The overall impact of the report could be strengthened 
by providing a more detailed description of project 
features and the environment. Additional numbers, 
drawings, and photographs would be helpful. 

2. On page ll it is stated that initially no fish screens 
will be installed on the pu~ping plant intake and that 
a monitoring program will determine if screens are 
needed. It would seem, based on experience to date at 
the pumping plant of the Metropolitan Iva ter District of 
Southern California elsewhere on Lake Havasu and the 
extensive body of experience and r esearch at other 
similar installations, that a more definitive determina­
tion of the need for fish screens could be made at this 
time. 

3. On page 16 it is stated that the short-term economic 
impact will be minor in the local ar ea during the 
construction period. It is our opinion that this is an 
incorrect evaluation and should be reconsi dered. ;·:e 
are aware of information which tends to lead to the 
opposite conclusion. 

He will be pleased to assist you in developing the final environ­
mental statement for the Havasu features. 
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Sincerely, 

·; /./ ,~' -· . I 
t d._, .. :, I 'Yt~ .... \ 

\•lesley; E. r;te iner 
Gxecutive Director 



Replies on Comments made by the 
Arizona \-later Commission 

(Letter of April 26, 1972) 

The staff and support of the Arizona Water Commission have provided 
information and data that might othen-lise not have been obtained or 
included in this final statement. 

1. Comment: 

~: 

2. Comment: 

~: 

3. Comment: 

~: 

The overall impact of the report could be strengthened 
by providing a more detailed description of project 
features and the environment. Additional numbers, 
drawings, and photographs would be helpful. 

The final statement includes additional descriptive 
and illustrative materials. 

It would seem, based on experience to date at the pumping 
plant of the Metropolitan Water District of Southern 
California, elsewhere on Lake Havasu, and the extensive 
body of experience and research at other similar 
installations, that a more definitive determination of 
the need for fish screens could be made at this time. 

The Arizona Game and Fish Department now recommends a 
monitoring program to determine the ultimate need for 
fish screens even though initial recommendations by 
the Bureau of Sport Fisheries and Wildlife, with the 
cooperation of the Arizona Department, were that no 
screens would be needed. The expressed hope that 
experience to date at the intake pumping plant of the 
MWD on Lake Havasu would allow a more definitive 
determination is apparently not conclusive. No factual 
data or recorded observations of fish destruction or 
fish protein in samples from the discharged water of the 
intake pumping plant to the Gene Wash Reservoir on ~ro's 
system have been found. An underwater inspection at the 
intake trashracks provided one negative observation relative 
to fish being drawn into the pumps. Initial studies for 
assessment of the need for screens have been completed. 
Specific reference is found in Chapter III., section C.l.n. 

On page 16 it is stated that the short-term economic 
impact will be minor in the local area during the 
construction period. It is our opinion that this is 
an incorrect evaluation and should be reconsidered. 
We are aware of information which tends to lead to the 
opposite conclusion. 

The section on short-term impact has been examined further 
and the impact is discussed in Chapter III ., sec t i ons C.l.p. 
and t. The 9-year construction program is expected to have a 
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significant impact on the popula tion and eeonomic .activity 
of the Parker and Lake Havasu Ci ty communities. 
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lNFORMATJON CJ:'JP{ FOR I ao,~, zoo OF?' 

• ~USeUm OF NORTHERN ARIZONA 

Mr. E. A. Lundberg 
Regional Director 
Bureau of Reclamation 
Regional Office, Region 3 
P. 0. Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 
RE: 3-150 

540 

,..., 
'-· I . - " . -

·· : i,r 

. . I . . , , ~\ ~ I ) 

In response to your 9 March 1972 invitation 
for review and comment on the Draft Environmenta l 
Statement, Proposed Havasu Intake Channel, Havasu 
Pumping Plant, and Buckskin Mountains Tunnel , 
Central Arizona Project, Arizona-New Mex ico. 

I find the document satisfactory in light of the 
fact that the basic questions concerning Central 
Arizona Project should be treated in the overall 
environmental statement. My only reservation 
is that the rip rap of the landform embankment 
be done so that it wi ll not be as ugly as every 
other example of rip rap that I have seen (for 
example, a long t he Verde Ri ver near Arizona 
Highway 87). 

;;;;t;tly,_ )dti1J 
Eric~tfiher Coor~~~;tof Environmental Studies 

EGW/jp 

FORT VALLEY ROAD · P. 0 . BOX 1389 ·TELEPHONE 774-2433 ·FLAGSTAFF, ARIZONA 86001 
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Replies on Comments by the 
Museum of Northern Arizona 
(Lette r of April 5, 1972) 

The commentor expresses a personal reservation concerning the appearance 
of rock protection on the intake channel embankment as it relates to his 
visual observation of rock protection at a location remote from the site cf 
the proposed action. Materials native to the Havasu area will be used 
on the intake channel embankment so that they will blend in with the 
adjacent peninsulas . 
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INFOOM.I.n~ rxPi FOfLilQr. Z.cJO­
SALT R I VER PROJECT 

E. A. Lundberg 
Regional Director 
Bureau of Reclamation 
Regional Office - #3 
P. 0 . Box 427 

P,O,BOX 1980 
PHOENIX, ARIZONA 880 0 1 

May 1, 1972 

Boulder City, Nevada 89005 

Dear Mr . Lundberg: 

T EL EPHONE 273 - 5900 

\ .•. 

Y. L_~ 19·· 7}. ~11 ;, t: . .. 

/' f",:'Jn i .. .. .... .......... ... .. (l r.il ia: s) 

We have reviewed the draft Environmental Statement of the 
proposed Havasu Intake Channel, Havasu Pumping Plant, and 
Buckskin Mountains Tunnel , Central Arizona Project, Arizona­
New Mexico, forwarded with your letter of March 9, 1972. 

It is our opinion that this statement adequately covers 
the proposed facilities and outlines the steps that will 
be taken to minimize the impact on the environment. 

It appears that the biological portion of the Statement 
starting on Page 7 has been extremely condensed. We would 
suggest that a list of the plants present be included. 
Even i n our supposedly sparse desert region~ a list of 
indigenous plants is quite impressive and is often longer 
than a reviewer might first expect. From such a list of 
plant~ it is possible to construct a list of the probable 
mammals and birds which inhabit the area. 

We appreciate having been given an opportunity to review the 
Statement and provide constructive comments to this project 
which is important to the State of Arizona. 

Sincerely , 

. J!_j.(,~~·, 
F. G. Scussel, D' ector 
Project Planning 

ccg 
cc: Council on Envir . Quality (10) 
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Comment: 

~: 

Replies on Comments made by the 
Salt River Project 

(Letter of May 1, 1972) 

It appears that the biological portion of the Statement 
starting on Page 7 has been extremely condensed. We would 
suggest that a list of the plants present be included. 
Even in our supposedly sparse desert regions, a list of 
indigenous plants is quite impressive and is often longer 
than a reviewer might first expect. From such a list of 
plants, it is possible to construct a list of the probable 
mammals and birds which inhabit the area. 

A descrip tion of the major vegetation is included in Chapter II., 
section D. A listing of fish, mammals, birds, and amphibians 
and reptiles was obtained from the Bureau of Sport Fisheries 
and Wildlife and is included in the Appended Material. This 
listing was developed by personnel at the Havasu National 
Wildlife Refuge. 
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;s L1 uhol ; (your r of : 3- 150/1 20 , 0 1 ) . In tb.[.t letter ;re s t :2tod our conclusion 
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ing ljoss ibl e nn asoessmont 01.· t he co::.posi t o or synerc i s tic effect o ,: t :1c ::::u::: of 
t he pc:rt s Hhich make u _ t he ilhol o . l-ior c an deci s i ons c:.s t o s i k ' c.n:::. ~~e:::: it,n for 
thG com::. onent s b .o E!a.U.e discre t ely , bccau::.;e t hey c. re c l crJcl>t :: o ,;,· t he :·rh o le L:n r.:. 
hence mu c; t be c oordinate;u toGet her. '1

1lms t h.c: s te:;s shoulc, be : l ) c:w ::. rom.1Gnt,.l 
analysi s of a ll compL•nent s ; 2) coordinc:.t od. d.ecision ::; &.r.; '~ o s i t c .:..n<l desi :;{) o f c on ­
ponents; 3) a ssessr.1en t o,;,· t he envL·oru.1entnl i r:1 pc.ct of t he c;:., us a irhole . ...:e r­
t a i nly n o const ruct ion shou lc.i. b e started until t he entire ~Jrocess o } envirOlm e nt­
al 2.nal ysi s h~:.s been corlipleted , nor should e.ny c ons •· rue'. ~.on f und s be ask e d i 'or 
f'roo Cong-ress u:1ti l <:. comp l e te cnviron.-nent~l anL1 lysis can b .:. p re sent ed. concurrent ­
ly . Ls <.:lreaiy indicated in previou:..; corrcs_.:, on ci.ence '..ro aJ.so bo .li ov e; thL1t ·:--ublic 
ha.:.rinf.:S a rG a ne c essar y precurs or to a~.r constructior. start on the c;,_. 

s:'he il logic<::. l n c t hoLl o'l envi rom.u!lt::.l Llnct l~·sis no.; i.Jcin ._. u sc" b;'/ y•::i.n· of ­
r ice , t.w.t is , t" try t o ~~0 u.n envirol1i.HJ11t<:.l ;..;t~:~08 l'!t ~·or t he ·:.r oj oc t <l.S L1. Hl: ole: , 
'v o b;;. :l'ollo:recl a t interva l s l a t e r on by unc u .:.. r d inc.ted cnvironr., ;;nt al a n u l,yses :i:'or 
t h.c i ndividual oomy onent s , i s like l y ·Lo have any or a l l of three h2 rnf ul r esu lt s , 
b , s i des bein~ i nr r a ctica l to begin with . 

~irst, the suc cessive ca~pletion o f stu J i c3 f or t h e sev Lr a l coni oncnt s 
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iaa~: increasin::;.y inv2lici.ate t ho ove r all a nalysi s , clu e to c lw.n u:s in their si tG:::; 

c.nd c~eni e,11 from thG orig inal conco:yt . ~·;n exar:t:;Jl ,; o :;:.~ such potenti,:d L: tu oo seen 
i n t he ohan(!;G in t he Eavc-,su lntc.lw Channel boC1i oon t he ovc r c..ll ::;tc.:tamcnt o.n,i tho 
s pec i f ic <lrc:.ft i'or thE Channel. If th.,, s ~c, e cific cnvi:com.;mc. t c.l ::: tu ·.• ics c··. r e t o 
,;ive rd~.l trec:.t r:1ent to t he choic e. 1J8t 11oc.n e. l te r m! tiv-:o s, · .. ·hich t lc.e c;. r < .. f t :1o .. undo:." 
~Gns i d.ero.ti on <loe;:; not' tho C Dc.'. llC 8S i'OI' _· r uc,r css i vc i nv c.l i clc1.tion Oj' t ile cer:o r a l 
sk. ter.1c.nt c.:ce uuch bTea tor. 

3ccond , the d i s cre t e s tuJy of th t. scv or a l unit >:: u.n •..t fec. tures , b eGi nninG 
at t he intake en~ ol' t he t ot<::l }Jrojoct, r :::sultin , in successi v c fim~ l J eciroions 
·with respect to the si t c and. clesi &"l'' o .i:' c ou:t::oncnt s , >-~ il l proc;res ::o ivcl,y e limina t e 

options as the spe c ific environr.~enta l ctudies proceed f:cOJJl i nta ke ·i;o te:cr.:inu s . 
'J.'h is i s obvious , be e -u se i f a ny earlier clecision i G to r cr,Jain f irm, th ::: lo.ter 
decisions mu s t confer;~ , thus r(~strictin c; choice. 

'l'hi r d, i l c onstruc tion shou lu bo st.::rtod aftor corn:,Jletion of a vuc;ue over­
al l envirom~ental sta tement but before colil~Jlet ion o ~, · t he s t atements for a ll of 
the comp onents, a clifficult situation could conceivc:tbly a rise. L : one uay of 
looking a t t h i s situation, it mi ght be said the. t be c au zo t ho r e hul b een a con­
struction s tart there ;ms a cor:u-:1 i tment to complete t ho ent i re c,:G- :!.'e , _:a. rclless 
of the f ind ings '\'l'. i t h r e s pect to environnent e.l i rn ; a ct of any o .i.' t h e cor:~1onec1t s 
late r s tuJ i ed . ~e believe that such a position wou l d be in c onflict with the 
:iTativna l E.'nv ironrnentc: l :C olicy Act, so anot he r •·ray o ~· l oc.i: i n._; c: t tho situation 
uould demand that the entire project b e brou cht to a halt. '~'hu ~; , t !:ere i z tho 
pot ential for endl ess c ontrove r sy •rhich c ou ld be c-'!Oi d ed to a consi d.e r able de­
gr ee by a syste.: .atic a})l;roach to t he environne~1tul anc.. lysiG of t he C.t.:t: . 

Our suspicion, the se :po i n t ::; b c inr; obvious , i ::; th <. t jiC,t: :. y;_'f ice mu st, f or 
u nkn01m r easons , have no int ention oi' a ctual l y ccnsiderinc m;y ma jor al t e rna­
tive l~ for t he sov.s r .;:, l uni t ~J a nd feature s, but pl2.n s to heu to tho bare s~wtch 
o_· th :.:. CA~ c unt ~: inccl i n t Lo .::uthor·izin::. legi sl.:: t ion . '~':1i..; s:~ct ch has e:.t_;ha ti­
c c l ly neve r been critica l ly examine~ i n _ublic, certuin l y n~vor un~or tho con­
c c:pt ;; ;:,i: t llG l1ationc.:. l ilivirom.:ental : ol icy Act. 'i'h e:; "'-c _.arcm"~ i n t c ;l·cions o.:· your 
of _ica ~oula in~ic~te a po licy or decision prior to a na l ysis , under lili i ch analy­
si s bocor.:es a moans o:t· r:- e r c; l y r ationa liz i nc pre- exi st in ... decis i ons . 

:.e :;>r oce -:.d to cornn ents roforrin~; to s :,:;e cii'ic ~ l as:~ages a:..' t h:;; cl r ai't . 

Sub- section I . t.: ., "Turpo se" , 'O('.. ( ;e ~ : zJ:his r~u~·==~:\;re..::ll u .. O C'..> not :::t~te the 
:~;u:c .. _.oso of t he nav asu Intcj~e Cht.m!cl , ::iavasu _ w ,~J i r- ,:_. ·. h.nt , o r Buc>.c;l:i n ~ .oun­
tains 'l'unnel . :Lnstcad i t rna1:e::; sor,ie unsu~)~; orte d. an A c v ~'! tr~vcrr;ial ste.tu~c.Hts 
abou ·~ t i:w ~~ur_::: ose o::." t he Cent rc.l l.ri zonc . r ejec t 2.n,1 it;; clai ;.~c::J. bc ;~ -~f i t:~ . '2110 
pur1.ose o.C t he f ec..tur es .. ·.entionGJ i ~-; s i r:1 2>l y ·Lo tc:.kc .;atc r .t'ro.: t ~-- c Co ~~ or ~:. l~O _-.iv­
c r a ~.; ::.c.:~e Havasu ancl to s tc. r t it on it :::; '.my ·i; o point::; ca~t . 

Sub-section I • .U ., "Gener<::. l ..Je s cri iJtioil o .~. · the. . ..'er.turE-" , ~x.1 p,c 3, secon'l 
f)arap;raj">h on :"Jap;c: 'l'lw ch i;..n e;.:: in . L.ns :e'er t h o i1avr:.::;u Intc.; :.- ,_;h annel sub G e <'~uont 
to is rJuanc e m: a d r aft c. nviron:.10nt al stctor.~cnt foJ: t he C"L as ::. ·.rhol .. i ~J not •)Ll. 
'~'he ) OS.>iblo c on:::e (1u enc o s o :i:' you r i llogica l a:p~:roach to tho .znvirca ·. cmt<:.l <:.n e.ly­
sis o i.' t he CJ.:. a:..·c d iscusse d uoov3 . 
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en cvncernin,:_; the choic '"' o.J.' a. flou ca pa.ci ty of 3, 000 cfs for the Havasu Intake 
Cho.nnel. 'i'llis cap::Lci ty is an OFGion offered by the authorizin:.:: l e.::,isla tion, 
but e:{planation is in order to sho;r 'ivhy it should be accepted . 'l'he l c:nv requires 
s:pecial payoff arrangements in case this larger capacity is adopted. .:'ill the se 
requirements be met and h ou? In addition, the greater flou capacity will require 
an increment of :power f or pumping to be sup1;lied by the Nava jo 1-roj c.::t, thus pro­
duc ing a specific environmental effect throuch requirin,:s increa sed .:;enerating 
capacity, and there are very likely to be other environmental i n;_:·a cts du e to the 
increased flou and the increased total uithdr aual. 

Sub-section I. D., pa ge 4, last pa r a gra:@ ,on page : 'J.'he r e i s n o evidence to 
support t he statement made ti1at t he proposed pumping pla.nt s ite was ca r efully 
selected from a variety of major alternatives . 'rho l a t er discussion of alter­
natives in the draft gives no considera tion to any possible si tes except f or 
minor local variations of the site selected. 

Sub-section I.D., page 5, second paragTaph on page: I t is said that the 
Havasu Pumping 1- lant <Till have a ca pacity of 3,000 cfs. Here, again, expl ana­
tion is in order, as liell as assessment of any environment a l effect ensuing from 
t he increased c~pacity. 

Section II, "DESCRIPI'ION OF THE: ENVIRONTOO?r" , pages 6-10: He a r e not sat­
isfied with the sketchy treatment of the biota in this ection. A much mor e coD­
prehensive stu dy, much more thorou@l in detail, is needed. Ir:I£;a ct on the biota 
cannot be judged on the basis of the inf omat i on pBsented. . 

Sub-section III. A., "'l'HE ENVIRONI>:Ei'l"TAL IJ:.iPJl.CT Qir' THE FROl'OSE:.D ACTION", pap;e 
11, seconci. paragraph on ;page: 'l'he justification fol' not in:::;to.l.i.ine fi:~!.!. screens 
in tho pumping plant intake is not at all clear. Ap,l .. 8.rently t he 1'ureau oi' ;";; port 
Fisheries and i1ildlife has advised installation o£' screens. ',/hy not accept this 
advice and guard against unncces:.::ary slaughter of f ish? 'l'he cost oi' these screens 
1rould. undoubtedly be r e latively small. It i s notec.l t l1(:;!. -t there is no concern for 
aquatic life other then "game" fish , anli thu s no consi C:e ration of biot ic cornr:mn­
ity. It shou ld. be r cmerabered that even in an artifici <:: l body oi' 1mt e r su ch as 
Lal:c Hav~'..su t he r e is the cventuc:.l formation of ~- biotic co1.munity , every c l ement 
oi.· which, both plant and ani mal, has some f unction Hi thi n i t . Is t here l ikeli­
hood of darnag'G to elements of the biot ic comr:uni ty other t han e;.:-mc f ish, 1:he the r 
other s r;ecie s of r'ish or othe r than i'ish s _ _,ecies? 

Sub-sectiun III. A., llC:. r~. ,-:;ravh 2 on ~"-," 12, "..;,uu.l i ty of .. o.t a r·~: 'l'h e:: u n­
su:;,.:_:- orted assertion i r; nade: 11l!O c1u~li ~y det uriorE: tion o~· tho r,J:....instrcam f' loH3 
is foreseen as· a result O.L. thi s action . " :Lf t 1i ·~ s·L teu--'1t i ·. t :::uo 1 i : v c,r , · bad­
ly needs to b 12. justifi ed. l~ orma.lly , ·,;;;:tui· i'li thurauals :::uch a s t ho::JO fo::: -tl1c: Ci•~ 
>·rould brin.::; decreased fl ows to tho Juain st:roCl.!ll b (;.. lO\\ t t.c point 0 1' >iitlH.lro.ual , o.nd 
these in turn vrou ld be subject to incrca:::eci salinity d.ue to sal-'.; concentration . 
There is nothinc i n the flat sto.temont irhich ic quot ed t o inJ ica t o t h.:.t th :~ ef­
fect 1-rill be any diffeTent in thi s co.se. .:ef'ei'rinc; to the C. i ~ cw3sion oi' ":.:>trcan­
fl oH Regimen 11 and " ~~u.:.. li ty o ,: .. a t e r" on ~ ·nces 35- 38 o/ tho tl raft cnviroru.: onta.l 
stc::.tement for tho CA~ as a uho:;.o ,_ffonls lit t l ~nl ichtel1l .i-Jllt . It H_:,~ :··38.rs like­
ly that the CA_· ui tl1drc:nrals Hill indeed cau3e increased salinity in the l:olorado 
.ltiver uownstroam o :: the li<?.VUSU lnt c.l:c Ch <J.nne l. 'l'hi !2 po r.:; .. ;ibili 'cy 1\.l,iso s ('. r;criou:::; 
clue s tion fron several point ~.:: o.i:' viel·f, ''-n '-'- mu :::.;t roc<.iV3 c,n c:.n::";cr . In OUl' viou 
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the cluestioL is s ufficient ly serious from several point ::; of vie~v , intern< !. t iona l, 
nc.tional, and regional, to warran"C delay in any plc,nned construct i on start unti l 
t he q_uo stion is fully resolved by e:,port testimony. 

Section V, "ADVERSE EF /ECTS r.HICH C.A .. NNUl' B.r; AVOIJJEll SHOULD THE PROPOSAL 
BE HIPLE1·1.f!;li.'TED", pages 14-1 5: . very seri ou :3 such effect uould be i n c r·euGe d s a­
l inity o:I th .:; Colorado 3 iver dmmstrec..m or' the Havasu Intake Channe l i f such is 
to be a result of the CAl. '.1'his result must be assumed unless t he con t rar y ca n 
be shovm to be true. 

Another adverse effect that should be listed is t he result o::.' t he location 
o:f the Havasu Intake Channel, Havasu :fum p i ng :t·lant, and Buckskin Mounta ins 'funnel 
within the Havasu Nat i onal Hildlifo Refuge . They >vill cert a inly detra ct f rom tho 
atmosphere of the rrildlif e refuge , be ing instal l a t i ons vrhich d o not conform t o 
the mission and nature of such an institut i on . \{hether t hey >'Till affect the bi­
ota of the refuBB is a point tha t is quickly c;lossed ove r in t he dr aft environ­
mental statement. 

Section VI, "'rHE RELATIONSHIP BRI';\EEN LOCAL SHORI'-TElli•1 USES OF' MAN 1 S EN­
VIRONN.ili:NT AND THE MAD~T.BHANCE Aim ENHANCEI•iliNT OF LONG-TERM PRODUCTIVITY": The 
Havasu Intake Channel, Havasu h .ll)lping Pl ant, and Bucksk i n i.lountai ns •r unnel, if 
built, rrill set U 1 1 another drain on the Colorado Riv e r , acldin~; to the tendency 
inherent in its intensive developm:mt of r educinG the rive r to a sal t y triclde. 
Any benefit s fror.i the CAl' c a n be only very short-lived, s i nc e t he r e i s not suf­
ficient water provided by the flm1 of the Colorudo Ri ver to mean anything but a 
steadily decreasing water supply f or t he )roje.::t . 'J.'hu s the lon _-t c r m v alu es of 
the Colorado River uill be sacrificea t o the short-term ex::;>ediencies desire d by 
some interests in Arizona. 

Section VIII, "ALTK·.J., • ...'riVJ..;...I 'l'u TH~ l-_{vlJO::)l::.:J ii.CTIOH", pages 16-21: 'i'hi s 
section i s a travesty o !.' uhat it should be. 'rhere is no discussion of r e al a l­
t ernatives affc.::t in{;; the Havasu Inte.ke Channel, "Iavasu ?um:pine I- lant , or Bu sksk in 
!.;oun t e.ins '.L'unnel. '1'here is an unsat isfa ctory and deficient discussion of minor 
variations in the l occ:tion c.ncl desicn of vc.riow-; features, but ther e i s no trea t­
ment o_· basic or· maj or O?tions such as is noodecl unde 1· the nat ional L'nvironmental 
r olicy .i:,.ct. Ho consi .:leretion i s .:;ivon to any location not on Lake Hav c. su or \·lith­
in tho Havasu Iat i onal :;i l cll ife .:tefu ,:;-e , a.l vhou:;h t he re a re ::t nuraber of other pos­
sible l c c a.tions fo r the int ; l~o point 0.1· the C.dJ.. lJ o consiclo rutio;1 is eiven the 
several a l terno.tives availc.ble foY: trc;.n sportin...., uo.tc.r ;·rei.. the i ntr!lw ~c oint t o 
Central Arizona, so most of t hese a re au tor.1at ic ::o .. lly ruled out because of the i n­
e last icity causeu. by th e.: ~ remc.ture, i sol<.~teli selection o_· c. s ;.'e cific locati on 
for the intake. 'l'he impression c;ivon i s one ol' inflexibility in p l anni n :::; , of 
discussion t o shield decis ions rlhich mu ::; t be IJrotected f ro1r. ex::;>osure to r eason. 

'i'hinkin'-' oi' t he clesirc:.bili ty of r cE<ovin.:.., all these f oc.tu r es from the Ha­
vasu li'ational .~ildlife :?..efugo , on F .. ec 15, in thG f i fth par c..c raph on t he page , 
the r :: i s the statemc;;nt t hat the l (ng-tL.rm u se of t he are.:t ha s already al t e red 
i'cr bighorn sheep. In SUlJport of thi s statement a numbe r 01· fact ors are rnen­
tioneJ. which appear to indicate po .:- r m2.nc.cemcnt 01' the :~il~ lifo r~fu(;o by t ho 
Bureau o f Sport l"i sheries and ~iil L~l ife . If su ch be the c e..se, Iae.n<.cGemont shou ld 
be i nroroved and the for;r, c r u :;e of the a rea by b i r:horn shoe. • r estor Gcl . r oor man­
ageme~Yt of the r fugo should in n o uay be; u set.i. a~ an c:·:cuse by the Bureau of .cec­
lamation further to curk.il the use of' tho arce. by bit;horn shce:!:J . ..c· think an 
al t2rnati V D location out side the Hav~.su Hat i onc:.l '.ii L .J. lifc ::{cfu gc shou. l d be >cu c;ht . 
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Sub-section VIII. C., "No Conctruction of Aut"10r iz ed :F'e.s. ture", "jX1GG 21 : 
'.I'hi ..; ~)<:'.ru.cra::,;h begs tho issue th£. t a decision not to builcl tho CAJ. uoulcl be vc.l­
id. ~o u s, i ~ is the preferreci altern~t ive, s i nce n o addit i onal water is r e­
quired in tlw Central Arizona area >ihich uuu ld be served by tho ~;roject. The 
water pr·oblem in Arizona originates in poor DCl':::.gement vrhich it i s uithin the 
scope of state and loca l government t o i mj;lrc.ve mat erially . 

It has been c onclusively establi shed the.t the metror1oli tan a reas of l ·hoe­
n i x and Tucson do not require CAl water, tha t the ir f unction in the CAr i s onl y 
to pay for the project the r eal b .:. neficiaries oi' 1·rhich ei thor cannot or '\-Ti l l n ot 
pc.y for it. It has also been s hovm that the agricultural need f or t he CA.i; in 
not e s t ablis hed anu is v e ry que s tionable . The truth of' the mat-~cr i s that the 
need for the CA~ itself h c..s never b0en established e:wept by alJIJCnls to su ppo s e d­
l y self-evident truths which collapse unde r critical examina tion. 

If the 1vi thdravrals of vrater for the CAJ:- •·rill cause salinity to i n c rease 
do•mst rea.m in the main st em oi' the Colore:.u.o River, thi s fc.ct in itself i s prob­
ably enough to eliminate the Havasu Fumping ~lant, etc. If the present deci s ions 
vTi th regard to location and design of the Havasu J:umrJing l= le.nt, e t c, a re untena­
ble because of their ef.c'ect on the river, other a lt c; rnatives shou l d be cons i dered . 
If none o1' the alternatives are any more tenuble, then i t must be conclude d t hat 
the withdrawal oi' w·ater from the · Color ado 1\iver f or the CAP is not p racticable 
and the project should be discarded . A decision to t his effect u ould n ot be dif­
ficult to reach, since the CAP has no genuine purpose anyhorr . 

Sub-section IX.B., "Coordination in the RevieH of the Draft Environmental 
.3tatement" , page 22: 'i'i1is sub-section explains the establishment of t he Central 
Arizona i 'roject Environmental Advi s ory Group, e.nd states tha t the group has re­
viewed the subj ect draft environmental statement and t hat their c omment s have been 
incor1)ora ted. A .eq_ua te evidence tha t t he revie1v by this group did n ot produce a ny 
esr,ecie.lly ef...'ective r asults i s to be found in the c1uali ty of the draft . It is 
to be ha.ped that the bureau of i:eclamation ••ill not feel that consulting this 
group is in any way a substitute for consultinG the public, f or it is emphati-
cally not • 

.. e a !JSJreciat e t hi ". or;portuni ty to co<ilr:,ent on t i1e subject environr;;ental 
statemen '~ in draft i'Ol1:1, ~,"e 1 11 be gr atefu l ii' you Hill inform U S of all devel­
opments aff ecting tho CAF. 1 lease send copi es oi' all inpoTtant document s to 
both of' the undersi[;nod . 

Secretary 
Grand Can on Chapter 
.3 I L;R:L-J;. CLUB 
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~nc r e ly yours ~ J 

c::i~ -o~ h- c~-

~;;?zen r 
Vice-6ha irman 
Soutlnest Regiona l 

Conservation Committee 
J :LJ.:,.LJ, CLu.B 



Replies to Comments by the 
Sierra Club, Southwest Region al Cons erva t i on Committee 

(Let t e r of April 12, 1972) 

This letter of connnent s i s essen ti al l y a r epetition of t he comments made 
by the Sierra Cluh in its Octobe r 26, 1971, letter on the draft environmenu!l 
statement for the Central Arizona Project. Hany of the connnents are directed 
toward procedure and do not raise specific environment a l points. The first 
1-3/4 pages of the letter raise questions similar to those found in the 
April 13, 1972, lette r of the Native American Rights Fund. Except for a 
few specific items which are covered later, the following reply involves 
the first 1-3/4 pages. 

1. ~: In the overall final environmental statement, it states 
"Initial construction of the CAP is scheduled to begin 
in 1972 with project completion tentatively scheduled 
in 1982. In view of the time required to construct the 
project, individual environmental statements for major 
features of the project will be prepared during assembly 
of field design data prior to initiation of construction 
on the respective components." .•. the individual state­
ments will be distributed for review and comment. This 
will insure that cumulative environmental aspects will 
be kept current and any changes that occur in pres ent 
conditions at the feature sites will be fully considered." 

The cumulative effects of the project as a whole have been 
assessed in the final overall statement. The plan for 
issuance of subsequent individual statements does not 
imply fragmentation of the project, but rather an attempt 
in good faith to be responsive to environmental changes 
during the 10-year construction period. It is the plan 
recommended by CEQ for compliance with NEPA regarding 
large-scale projects such as CAP. 99 

In paragraph S(b) of CEQ's guidelines on implementation 
of NEPA, it states in part" . •. 'major Federal actions 
significantly affecting the quality of the human environ­
ment' is to be construed by agencies with a view to the 
overall, cumulative impact of the action proposed (and of 
further actions contemplated). " and again "In considering 
what constitutes major action significantly affecting the 
environment , agencies should bear in mind that the effect 
of many Federal decisions about a project or complex of 
projects can be individually limited but cumulatively 
considerable." It must be recognized that individual 
statements to be prepared, such as this final statement 
on the Havasu complex, are not intended to ne gate the 
cumulative assessment of impacts in the overall statement, 
but rather to use all practicable means to improve and 
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coordinate the work using the most cu rrent technological 
advancemen t s and environmental data avai lable. To s uggest 
that no \-.70rk on any feature of CAP s houl d be gin unless and 
unti l designs and specificat i ons on eve ry component of CAP 
are refined t o a level required for award of construction 
contracts i s not in keeping with Federal responsibilities, 
nor requi red by NEPA . The procedure set forth by Reclamation 
for continued assessment of environmental conditions during 
the time frame of construction is in keepin~ with CEQ 
guidelines, and is in the best interest of the public. 

2. Comment: As already indicated in previous correspondence we also 
believe that public hearings are a necessary precursor 
to any construction start on the CAP. 

~: Public hearings are an option that may be used by 
responsible agencies to obtain public input in the 
development of projects. As stated in the final 
overall environmental statement, the degree of public 
opportunity to participate in development of CAP plans 
together with the response to the draft statement 
contributed heavily to the decision not to hold further 
public hearings. 

3. Comment: The successive completion of studies for the several 
components may increasingly invalidate the overall 
analysis, due to changes in their sites and design from 
the original concept. An example of such potential is 

~: 

to be seen in the change in the Havasu Intake Channel 
between the overall statement and the specific draft 
for the Channel . If the specific environmental studies 
are to give r eal treatment to the choice between alter­
natives, which the draft now under consideration does not, 
the chances for progressive invalidation of the gP.neral 
statement are much greater. 

The comment suggests that the analyses in the overall 
statement will be invalidated by individual feature 
analyses. An example is cited to show the difference 
between the initia l Havasu feature desi gn and subsequent 
designs. The example referred to should further strengthen 
confidence i n the procedure f or issuance of individual 
statements because f ull evaluation of the changes made 
will show that the net ef f ec t was a reduction in overall 
adverse impact s. 

4. Comment: Subsection I.C., "Purpose" , page 2: This paragraph does 
not state the purpose of the Havasu Intake Channel, 
Havasu Pumping Plant, or Buckskin Mountains Tunnel. 
Instead it makes some unsupported and controversial 
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statements about the purpose of the Cent r al Arizon a 
Project and its claimed benef:i.ts. The purpose of the 
features mentioned is simply to take water from the 
Colorado River at Lake Havasu and to start it on its 
way to points east. 

This paragraph in Chapter I has been rewritten and 
expanded. Additions have been made to fully describe 
how the Havasu feature relates to the CAP as a whole. 

5. Comment: Subsection I. D., "General, Description of the Feature", 
page 3, second paragraph on page: The change in plans 
for the Havasu Intake Channel subsequent to issnance of 

~: 

a draft environmental statel!lent for the CAP as a 1¥hole is 
noted. The possible consequences of your illogical 
approach to the environmental analysis of the CAP are 
discussed above. 

The change as noted has less adverse environmental impact 
than the initially described concept for excluding sediment 
from the pumps. This environmentally beneficial change 
was the result of updated data anc recognition of the 
completion of the Alamo Dam upstream on the Bill Williams 
River. The last sentence of this comment is covered by 
the replies above. 

6. Comment: Subsection I.D., page 3, third paragraph on page: ~o 

explanation is given concerning the choice of a flo1¥ 
capacity of 3,000 cfs for the Havasu Intake Channel. 
This capacity is an option offered by the authorizing 
legislation, but explanation is in order to show why 
it should be accepted. 

~: The statement has been amplified and discussion of the 
3,000-cfs capacity is found in Chapter I., section E.2. 
The State of Arizona also requested that the Granite Reef 
Aqueduct be designed to convey 3,000 cfs. 

7. Cormnent: The law requires special payoff arrangements in case this 
larger capacity is adopted. Will these requirements be 
met and how? 

~: The repayment by the State of Arizona Hill be throur,h 
contractual arrangements and terms of the repayment 
contract with the Central Arizona \vater Conservation 
District. 

8. Ccmment: In addition, the greater flow capacity 1¥i 11 require an 
increl!lent of power for pumping to be supplied by the 
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~: 

~avaj o Pr oj ect , thus producing a specific environmental 
effe c t t hrough r equi r ing increased generating capacity, 
and there are very likely to be othe r env i ronmental impacts 
due to t he increas ed f lmv and the increased total withdrawal. 

The contract commitmen t for power from the Navajo plant was 
based upon an aqueduct system capacity of 3,000 cfs. No 
additional increment of power or generating capadty will 
be required. l~hen less than 3,000 cfs is being pumped, the 
unused capac ity and energy will be available through power 
coordination arrangements to meet other Pacific Southwest 
powe r mark et area loads. The impacts of flow and water 
diversion are discussed in Chapters II and III. 

9. Comment: Subsection I . D., page 4, last paragraph on page: There 
is no evidence to support the statement made that the 
proposed pumping plant site was carefully selected from 
a variety of major alternatives . The later discussion 
of alternatives in the draft gives no consideration to 
any possible sites except for minor local variations of 
the site selected. 

~: The alternative discussion is found in Chapter VIII of 
the draft, pages 16-21. The draft statement discussed 
alternative locations from Giers Wash south of Parker Dam 
to Mineral Wash east of the Buckskin Mountains. In this 
final statement, the Marble Canyon and Bridge Canyon 
alternatives to the Parker route are also discussed in 
Chapter VIII. 

10. Comment: Subsection I . D., page 5, second paragraph on page: It 

~: 

is said that the Havasu Pumping Plant will have a capacity 
of 3,000 cfs . Here again, explana t ion is in order, as 
well as assessment of any environmental effect ensuing 
f rom the i ncreased capaci ty. 

Refer to "reply" under 6 on the previous page. 

11. Coument: Chapter II, "DESCRIPTION OF THE ENVIRONMENT, pages 6-10: 

~: 

We are not satisfied with the sketchy treatment of the biota 
in this section. A much more comprehensive study, much 
more thorough in detail, is needed. Impact on the biota 
cannot be judged on the basis of the information presented. 

This final statement includes more detail on biota than 
the draft. The additional de t ail has also increased the 
size of the statement. 
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Subsection III.A. , "THE ENVIRON~!ENTAL IHPACT OF THE 
PROPOSED ACTION", page 11, second paragraph on page: 
The justification for not installing fish screens in 
the pumping plant intake is not at all clear . Apparently, 
the Bureau of Sport Fisheries and Wildlife has advised 
installation of screens. l.fuy not accept this advice and 
guard against unnecessary slaughter of fish? The cost 
of these screens would undoubtedly be relatively small. 

The direct quote from BSFW's referenced November 21, 1969, 
letter is "Under the present plan of development, we see 
no neea for fish screens at this time." The reason for 
misinternretation of BSFW's position is not clear. In any 
event, this matter is being fully considered as discussed 
in Chapter III., section C.l.n. 

13. Comment: It is noted that there is no concern for aquatic life other 
than "game" fish, and thus no consideration of biotic 
community. It should be remembered that even in an artificial 
body of water such as Lake Havasu there is the eventual 
formation of a biotic community, every element of which, 

~: 

both plant and animal, has some function within it. Is 
there likelihood of damage to elements of the biotic 
community other than game fish, whether other species of 
fish or other than fish species? 

There are existing pumping withdrawals and releases from 
Lake Havasu. There is no evidence that such withdrawals 
and releases have adversely affected elements of the 
aquatic biotic community; thus, transfer of water diversion 
from one point on Lake Havasu to another indicates that 
there is little likelihood of damage to biotic communities. 

14. Co!llllent: Subsection III.A., paragraph 2 on page 12, "Quali ty of 
\<later": The unsupported assertion is made: "No quality 
deterioration of the mainstream flows is foreseen as a 
result of this action." If this statement is true, it 
very badly needs to be justified. Normally, water with­
drawals such as those for the CAP would bring decreased 
flows to the main stream belmv the point of \vithdrawal, 
and these in turn would be subject to increased salinity 
due to salt concentration. There is nothing in the flat 
statement which is quoted to indicate that the effect \vill 
be any different in this case. Referring to the discussion 
of "Streamflow Regimen" and "Quality of Water" on pages 35-38 
of the draft environmental statement for the CAP as a whole 
affords little enlightenment. It appears likely that the 
CAP withdrawals will indeed cause increased salinity in 
the Colorado River downstream of the Havasu Intake Channel. 
This possibility raises a serious question from several 
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points of view, and must receive an answer. In our view, 
the question is sufficiently serious from several points 
of view, international, national, and regional, to warrant 
delay in any planned construction start until the question 
is fully resolved by expert testimony. 

The quality and quantity aspects of the diversion of Colorado 
riverflows from the river and to central Arizona were covered 
in detail in the overall environmental statement for the 
CAP (FES-72-35). Those same aspects are also included in 
this detailed statement on the Havasu feature to indicate 
the quality and quantity impact of this diversion upon the 
Colorado River above and below Parker Dam. Refer to 
Chapter II., section K, and Chapter III., sec tions C.2.c. and d. 

15. Comment: Section V, "ADVEP.SE EFFECTS WHICH CANNOT BE AVOIDED SHOULD 
THE PROPOSAL BE IMPLEMENTED, pages 14-15: A very serious 
such effect would be increased salinity of the Colorado River 
downstream of the Havasu Intake Channel if such is to be a 
result of the CAP. This result must be assumed unless the 
contrary can be shown to be true. 

~: Refer to the reply in 14 above. 

16. Comment: Another adverse effect that should be listed is the result 
of the location of the Havasu Intake Channel, Havasu Pumping 
Plant, and Buckskin Mountains Tunnel within the Havasu 
Nat ional Wildlife Refuge. They will certainly detract 

~: 

from the atmosphere of the wildlife refuge, being instal­
lations which do not conform to the mission and nature of 
such an institution. Whether they will affect the biota 
of the refuge is a point that is quickly glossed over in 
the draft environmental statement. 

The Havasu National \Vildlife Refuge area is discussed and 
shown on drawings included in this statement. It is also 
pointed out that this land has pre-existing Reclamation 
withdrawn status and use of such land for the wildlife 
refuge is subservient to the primary purpose of the with­
dra,.;al. 

The existing boundary line of the refuge Has shm-m incorrectly 
on the drawings in the draft, '"hich may have led to some 
confusion. Figure 3 in this final statement shows that 
only the intake channel and one corner of the pumping plant 
will be within the wildlife refuge. This is considered a 
minor use in view of the magnitude of the Refuge as a whole. 
(Refer to Figure 14.) Since the en,bankment is in the open 
water of Lake Havasu, no significant effect on the refuge 
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is anticipated. For additional detail, refer to Chapter I., 
sect ion A., Chapter II., section~., and Chap ter III., section 
C.l.m. 

17. Comment: Section VI, "THE RELATIONSHIP BET\~EEN LOCAL S!IORT-:-TER~l 

~: 

USES OF 'IAN'S ENVIRON~fENT ,\.'W Tl!E '!AINTEN&~CE AND E:-11-!ANCE)·ffiNT 
OF LONG-TER."1 PRODUCTIVITY": The Havasu Intake Channel, 
Havasu Pumpin g Plant, and Buckskin Mountains Tunnel, if 
built, will set up another drain on the Colorado River, 
addin g to the tendency inherent in its intensive development 
of reducing the river to a salty trickle. 

Refer to the reply in 14 on the previous page. 

18. Co~nent: Any benefits from the CAP can be only very short-lived, 
since there is not sufficient water provided by the flow 
of the Colorado River to mean anything but a steadily 
decreasing water supply for the project. Thus the long­
term values of the Colorado River \vill be sacrificed to 
the short-term expediencies desired by some interests in 
Arizona. 

~: 

19. Comment: 

-~: 

This comment is apparently based on a hydrologic and 
economic analysis other than that utilized by the Congress 
in making its decision to authorize the project, and by 
the Central Arizona Water Conservation District in its 
negotiation of a repayment contract. 

Section VIII, "ALTERNATIVES TO THE PROPOSED ACTION"1.. 
pages 16-21: This section is a travesty of what it should 
be. There is no discussion of real alternatives affecting 
the Havasu Intake Channel, Havasu Pumping Plant, or Buckskin 
~ountains Tunnel. There is an unsatisfactory and deficient 
discussion of minor variations in the location and design 
of various features, but there is no treatment of basic or 
major options such as is needed under the National Environmental 
Policy Act. No consideration is given to any location not 
on Lake Havasu or \vithin the Havasu National i-lildlife Refuge, 
although there are a number of other possible locations for 
the intake point of the CAP. No consideration is given the 
several alternatives available for transporting water from 
the intake point to Central Arizona, so most of these are 
automatically ruled out because of the inelasticity caused 
by the premature, isolated selection of a specific location 
for the intake. The impression given is one of inflexibility 
in planning, of discussion to shield decisions which must be 
protected from exposure to reason. 

This comment in a large measure is repetitious of comments 
responded to earlier regarding alternatives. The alternative 
coverage in Chapter VIII of this final statement includes 
additional draHings to illustrate the severa 1 alternatives 
examined in the decision-making process. The conceptual 
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planning reported in the final overall environmental 
statement is repeated in Chapter VTTI of this statement 
for the benefit of those who did not examine that statement. 

20. Comment: Thinking of the desirability of removing all these features 
from the Havasu National Wildlife Refuge, on page 15, in th e 
fifth paragraph on the page, there is the statement that the 
long-term use of the area has already altered for bighorn 
sheep. In support of this statement a number of factors are 
mentioned ~.rhich appear to indicate poor management of the 
wildlife refuge by the Bureau of Sport Fisheries and 1-lildlife. 
If such be the case, management should be improved and the 
former use of the area by bighorn sheep restored. Poor 
management of the Refuge should in no way be used as an 
excuse by the Bureau of Reclamation further to curtail 

~: 

the use of the area by bighorn sheep. We think an alternative 
location outside the Havasu National Wildlife Refuge should 
be sought. 

Refer to the replies in this Appended Material to the letters 
from the Bureau of Land Management and Bureau of Sport 
Fisheries and Wildlife regarding the declining trend of 
bighorn sheep in the Havasu area. 

Toward the goal of assisting the Arizona Game and Fish 
Department in attempting to restore or increase the bighorn 
sheep population in the Buckskin Mountains area, Reclamation 
at the field level has initiated discussions with the Arizona 
Game and Fish Department, and the Bureau of Land :tanagement 
regarding possibilities of closing existin~ Reclamation 
powerline access roads in this area. This closure would 
assist the Department in establishing an official roadless 
area that would preclude animal disturbance by operation of 
off-road vehicles. The unfortunate confusion as to the 
location of the refuge boundary is also apparent in this 
comment. 

21. Comment: Subsection VIII. C., "No Construction of Authorized Feature", 
page 21: This paragraph begs the issue that a decision not 
to build the CAP would be valid. To us, it is the preferred 
alternative, since no additional water is required in the 
central Arizona area which would he served by the project. 
The water problem in Arizona originates in poor manageMent 
which it is within the scope of state and local government 
to improve materially. 

It has been conclusively established that the metropolitan 
areas of Phoenix and Tucson do not require CAP water, that 
their function in the CAP is only to pay for the project 
the real beneficiaries of \vhich either cannot or will not 
pay for it. It has also been shown that the agricultural 

A-67 



~: 

need for the CAP :l.s no t established a:1c i3 ve r:1 qucsti ., ,, ~th !. e . 

The t ruth of the natter is that th~.~ neto d f o:,•r th e r.AP itsel f 
has never been estab lished except by ~sppt! ah to supposed:J.y 
self-evident truths which collapse under critical examination. 

This comment, while only indi rectly related t o the Havasu 
feature, questions the wisdom of Congress in authorization 
of CAP. It further indicates that the Sie rra Club has chosen 
to i gnore the extensive and voluminous data presented during 
con3ressional hearings in favor of its mro findings. Durin~ 

the preauthorization planning for the CAP, the Bureau of 
Reclamation has been responsive to constructive input by 
others regardless of the source. During the preconstruction 
and construction phase, where refinements in project features 
for the betterment of the overall environment are possible, 
the Bureau will assume a similar role. 

Since the remainder of the Sierra Club's comments on page 5 
~vould require a repetition of material already covered in 
Items 1 through 21 above, no further comment is provided. 
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arts Council 

PRIESIDENT : 

CL. IVE JORDAN 

3121 North Third Avenue 
Phoenix, Arizona 85013 

VICE-PRESIDENT : 
May 1, 1972 

FRED RUPPERT Mf.1Y 3 1972 
5ECRETARY ·TREASUR£R : 

GEORGE A. HAHN ~ •. t: ·•• : r . ·; 

CL.ARENCE ROBERTS 

D ICK BORN 

AI. FUNK 

Bureau of Reclamation 
P. 0. Box 427 
Boulder City, Nevada 89005 

Attention Mr. E. A. Lundberg 
Regional Director 

Gentlemen: 

Ref: 3-150 
540. 

ruo-· -4------.1---

Control Number DES 72-40 

We find no objection to the project, but recommend the following: 

1. A public boat ramp capable of handling not less than six launch­
ings or recoveries be constructed on the landward end of the in­
take channel structures. 

2. A parking lot capable of handling 300 to 400 cars with boat trailers 
be constructed in close proximity to the ramp. 

3. Restrooms be provided adjacent to the ramp or parking area . 

4. Other facilities serving the boater and public be considered such 
as safety tips , map of the lake, picnic tables, shaded ramadas, 
lighting and landscaping of improvements . 

Planning for these facilitie s at the time of cons truction of the intake channe l 
would be quite simple , and should not add significantly to t he proj ect cost. 
In addition, most of the facilities suggested could be constructed using State 
(of Arizona) Lake Improvement Funds . 

The existing public boat ramp 1/4 mile north of Parker Dam is too steep , in 
poor repair, inadequate, has poor approaches , lacks adequat<:· par king , and th e 
access road is in poor r epair and hazardous . 

cc (10) Council on Environmental 
Quality 
Washington, D.C. 

Ver y truly youfs, , 

_./ " / j . / 

-~· - . ( , r'l ' I; . / . 
Clive N. Jor~n, President 
Arizona Water Sports Council 

The Voice of Arizona Boating Public 
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Replies on Comments made by the 
Arizona \.,Tater Sports Council 

(Letter of May 1, 1972) 

The recommendation and comments of the Council regard facilities that 
would be enhancement features, possible financin g methods for items 
not contemplated at the time of authorization, and existing recreation 
facilities. Such enhancement measures are covered in Chapter IV., 
section D. 

1. Comment: 

~: 

2. Comment: 

We find no objection to the project, but recommend the 
following: 

a. A public boat ramp capable of handling not less 
than six launchings or recoveries be constructed 
on the landward end of the intake channel structures. 

b. A parking lot capable of handling 300 to 400 cars 
with boat trailers be constructed in close proximity 
to the ramp. 

c. Restrooms be provided adjacent to the ramp or 
parking area. 

d. Other facilities serving the boater and public be 
considered such as safety tips, map of the lake, 
picnic tables, shaded ramadas, lighting and land­
scaping of improvements. 

For item No. b above, the placing of fill for a parking 
lot could be one potential use of any excess excavated 
material from the pumping plant site or tunnel inlet 
portal. The magnitude of the potential parking area 
would be influenced by the material available and would 
not be constructed as an additional feature with 
additional costs attributable to recreation enhancement . 
Items a, c, and d , are in the area of recreation enhancement 
not contemplated during the congressional authorization 
process. These items, while desirable to enhance the 
recreation capability and control the adverse impact of 
"de facto" recreation use in unplanned and undeveloped 
or controlled areas, should be considered for accomplishment 
by the agency responsible for the administration of 
recreation on the Reclamation withdrawn lands at Lake Havasu. 
This agency is the Bureau of Land 1·1anagement. 

Plannin g for these facilities at the time of construction 
of the intake channel would be quite simple, and should 
not add significantly t o the proj ec t cost. In addition, 
most of the facilities suggested could be constructed 
using State (of Arizona) Lake Improve'llent Funds. 
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3. Comment: 

~: 

The planning and construction of recreation facilities 
that should be located in this area of Lake Havasu need 
to be coordinated between the Bureau of P~clamation -
the construction agency for the Havasu complex of the 
Central Arizona Project - and the Bureau of Land 
Management which administers the recreation program 
on Reclamation withdrawn lands along the Colorado River. 
This coordination has been initiated to develop a 
comprehenisve recreation plan for this area. Funding 
of construction with State of Arizona assistance from 
Lake Improvement Funds is suggested. Policy decisions 
regarding such assistance as a commitment of state fund 
expenditures falls within the purview of the Arizona 
Outdoor Recreation Coordinating Commission. 

The existing public boat ramp, 1/4-mile north of Parker Dam, 
is too steep, in poor repair, inadequate, has poor 
approaches, lacks adequate parking, and the access road 
is in poor repair and hazardous. 

The existing facilities are within the security zone for 
Parker Dam. The administration of these facilities is 
under the jurisdiction of the Bureau of Outdoor Recreation. 
A copy of this letter of comment has been provided to the 
State Director's Office, and coordination activities have 
been initiated to develop a comprehensive recreation plan 
for the area from Parker Dam through the Bill i\Tilliams 
River arm of Lake Havasu. This comprehensive plan may modify 
the Take-off Point facilities, possibly to day use only 
and would be more consonant with the security zone. 
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of 
Maricopa County 

REC EIV;~r~ MAR 27 1972 

3325 WEST DURANGO STREET Action: ......... ....... .............................. . . 
PHOENIX, ARIZONA 85009 Acti T k (Initials) 

March 24n. Y972"""'""""""""' 
Mr. E, A. Lundberg, Regional Director 
Regional Office - Region 3 
U. S. Dept. of Interior-Bureau of Reclamation 
P. 0. Box 427 
Boulder City, Nevada 89005 

Date Initials To j' 

1-------l,.------+----

I 

Re: Comments on Draft-Environmental Statement, CAP Project File '-----------------Control No. DES 72-40 (3-150/5~9-) 

Dear Mr. Lundberg: 

Receipt is acknowledged of the Draft-Environmental Statement, Proposed Havasu Intake 
Channel, Havasu Pumping Plant, and Buckskin Mountains Tunnel, Central Arizona Project, 
Arizona-New Mexico, which was forwarded with your letter dated March 9, 1972 to the 
Maricopa County Flood Control District, Phoenix, Arizona. The same environmental report 
with accompanying letter notice was forwarded on the same date to the Maricopa County 
Board of Supervisors, Phoenix, Arizona. 

The proposed Central Arizona Project Aqueduct will traverse across Maricopa County to 
the point where it enters the proposed Orme Dam Reservoir. Another aqueduct will 
traverse the eastern part of Maricopa County south of the Salt River until it enters 
Pinal County on its way south toward Tucson, Arizona. 

This Draft-Environmental Statement covers an area which is outside of Maricopa County. 
However, the report has still been studied for the reason a similar environmental impact 
report will be made covering the aqueduct traversing across Maricopa County. It is our 
opinion the works planned and as referred to in the Draft-Environmental Statement will 
have little, or at least minimum, effect upon the environment of the construction area. 
Some of the visual aesthetics of the construction area will, no doubt, be somewhat 
altered during the construction period, but, as stated in your report, will be partially 
restored upon the completion of construction. 

Ten (10) copies of these comments have this date been forwarded to the Council on 
Environmental Quality in Washington, D. C.; Control No. DES 72-40. 

The Board of Supervisors approve of the above comments and has requested this office 
to advise you to consider this communication as a joint answer from the Board of Super­
visors of Maricopa County and the Flood Control District of Maricopa County. 

Manager 

JCL/jm 
cc: Bd/Superv~sors(l each) 

Council/Env.Qlty,Wash.D.C.(lO) 
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ARIZONA CONSULTING ENGINEERS ASSOCIATION 
SUITE 107 , 3625 NORTH 16th STREET PHOENIX , ARIZONA PHONE , (6 02) 266-4926 

MAILING ADDRESS, POST OFFICE BOX 5337 , McDOWELL STATION • PHOENIX, ARIZONA 85010 

JAMES 0. MARTIN 
EXECUTIVE SECRETARY 

April 20, 1972 

Mr. E. A. ~undberg, Region #3 Drector 
Bureau of Reclamation 
P. 0. Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

Subject: Draft Environmental Statement 
Proposed Havasu Intake Channel 

APH 24 Hrl~ 

i-~Y-~ ~ 1.~r:tJ ·r . · 
· -;;:~~--- ~ t --7Jif_ r - - ~ 
:_ /,- .. 0.: ('.,_,___ e. -_;·-~ -1-J{) 

- -- ~' - .:Lll. _-c_ .. ,L --
~---·-- .. -- --· --··· ·-------· 

. -- I - - I.----- ----~ 
, _ Fii_e --- ·-- · ·---- --- · ------- --

Havasu Pumping Plant and Buckskin Mountains Tunnel 
DES 72-40 
A Feature of the Central Arizona Project 

It is our opinion that the referenced document is well and 
thoroughly prepared. The following comments are of the 
nit-picking variety and are made in the spirit of constructive 
comment only. 

Page 1, Paragraph A- The intake channel will be formed ... 
landform embakment extending outward from the south shore 
in a natural appearing nonlinear sinous alinement ... mile. 
Photo #P 344-300-12251 and between pages 6 and 7 do not depict 
such an installation. 

Page 10, Third paragraph, first sentece. What islands? 

If this office can be of any further service to you, please 
do not hesitate to call on us. 

cjw 

Sincerely yours, 

2 r: . ') l7-.:. . -./t~ 
0o~mes 0. Martin, P.E. 

, Executive Secretary 

CC: (10 copies) 
Council on Environmental Quality 
Washington, D. C. 
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1. Comment: 

~: 

2. Comment: 

~: 

Replies on Comments made by the 
Arizona Consulting Engineers Association 

(Letter of April 20, 19 72) 

Page 1, Paragraph A - The intake .:hannel will be formed ... 
landform embankment extendin ~ outward from the south shore 
in a natural appearin g nonlinear sinuous alinement ... mile. 
Photo #P 144-300- 12251 and between pages 6 and 7 do not 
depict such an installation. 

The graphic work on the illustration and the written 
description do not appear to agree. An attempt has been 
made to make this artist's conception coincide more tvith 
the description and the shape shown on map No. 344-314-1114. 
(SeeP 344-300-12523.) 

Page 10, third parap,raph, first sentence. What islands? 

This sentence has been changed to indicate that the shoreline 
is the area involved. The islands off from the shoreline 
include Heron Island which is the major one. 



lNFORMA TION COPY rOi-": .. ::C D. ····' · f.c .. : ... d~c-
NORMAN B. LIVERMORE, JR. 

SECRETARY 

Department of Conservation 
Ocporlmcnt of Fish and Game 
Department of Harbors and Watercraft 
Department of Parks and Recreat ion 

Department of Water Resources 

RONALD REAGAN 

GOVERNOR OF 
CALIFORNIA 

THE RESOURCES AGENCY OF CALIFORNIA 
SACRAMENTO, CALIFORNIA 

ll 

Honorable E. A. Lundberg 
Regional Director 
Regional Office, Region 3 
Bureau of Recl&nation 

JUf\ -· c i ·' / 

U. S. Department of the Interior 
Post Office Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

OFFICE OF THE SECRETARY 

RESOURCES BUILDING 
1416 NINTH STREET 

95814 

Air Resou rces Boo rd 
Colorado River Boc rd 
Stcde l cmds Commiss ion 
Office of Nuclcc1t E11crgy 
State Reclamat ion Boa rd 

Regional Water Quality Control 
Boards 

State Water Re~ources Control 
Soard 

JL . .t ...• 

, ',i·' ! I' . I 

I J 

\16~ .~ ~ 
. . _[ ·---- -___ .l: 
!.. F1la 

The State of California has reviewed the "Draft Environmental Statement, 
Proposed Havasu Intake Channel, Havasu Pumping Plant and Buckskin Moun­
tains Tunnel" dated March 7, 1972, which was submitted to the Office of 
Intergovernmental Management (State Clearinghouse) within the Lieutenant 
Governor's Office. The review accomplished by the State fulfills the 
requirements under Part II of the U. S. Office of Management and Budget 
Circular A-95 and the National Environmental Policy Act of 1969 . 

The subject draft Statement was reviei'Ted by the State Departments of 
Water Resources, Fish and G&ne, Parks and Recreation, Conservation, 
Navigation and Ocean Development, Public Health (Community Health 
Services and Resources Progr&n), and Public Works (Division of Highways); 
State Water Resources Control Board; and Colorado River Board of Califor­
nia. The State's comments are as follows: 

1. We concur in the necessity for monitoring the intake for the 
purpose of determining requirements for fish screens, particularly since 
the humpback suc ker and bonytail which are designated as rare in California 
have been reported from these waters. The report should mention these rare 
species. Also, important game fish species in the immediate vicinity of 
the proposed intake include striped bass, largemouth bass, blact crappie, 
bluegill and green sunfish as noted in the report. 

2. It is doubtful that the proposed embankment will provide 
any significant fish spawning habitat. Consideration should be given to 
incorporating large rock in the emban};ment construction which \•Tould pro­
vide some fish cover and improve sport fishing. 
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3. Large numbers of waterfovll use the Bill Williatr, s arm of 
Lake Havasu during the winter months and feed in the Bill Williams River 
delta. Care should be taken to insure that these waterfowl are not 
disturbed by construction and associated operative procedures. 

4. Materials harmfUl to fish life, including siltation 
materials produced from the construction worl~, should be excluded from 
entering the lake waters and should not be placed where they may enter 
the waters subsequent to completion of construction. All possible pre­
cautions should be taken to reduce or confine sedlinentation which will 
result from construction of the proposed embanlilllent. 

Thank you for the opportunity to co~nent on this Statement. 

Sincerely yours, 

N. B. LIVERMORE, JR. 

/ 

I 
/ 

/_. 

By __ , __ · ·_- -----'·--
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Replies on Comments made by 
The Resources Agency of Cali.fo rnia 

(Lett e r of June 8, 1972) 

The Resources Agency consolidated the comments of several state agencies 
through clearinghouse procedures although the comments ~Jere submitted 
after the 45-day review period. 

1. Comment: ~e concur in the necess i ty for monitoring the intake for 
the purpose of determinin g requirements for fish screens, 
particularly since the humpback s ucker and honytail ch ub, 
which are designated as rare in California, have been 
reported from these waters . The report should mention 
these rare species. 

~: The humpback sucker and bonytail chub are adapted through 
evolutionary processes to the environment of swift-fl~Jing 
streams that existed in the area of the present Lake Havasu 
prior to the construction of Hoover, Parker, and Davis Dams 
on the Colorado River. Lake Havasu is not a conducive 
environment for these two species as they are not capable 
of rapid evolutionary chan ge that would permit them to 
become adapted to present reservoir conditions. Therefore, 
an individual of either species is rarely encountered in a 
mature reservoir environment. Humpback suckers and bonytail 
chubs are relatively common in the Upper Colorado River Basin. 
The California Department of Fish and Game classifies the 
humpback sucker as rare. However, neither the humpback 
sucker nor the bonytail chub are included on the Federal List 
of Endangered Species (SO CFR 17, Appendix D). The humpback 
sucker is included as status undetermined in BS~~·s 1968 
edition of "Rare and Endan gered Fish and l~ildlife of the 
United States." These species are mentioned in Chapter II., 
section E.2. 

2. Comment: It is doubtful that the proposed embankment will provide 
any significant fish spmming habitat. Consi deration 
should be given to incorporating large rock in the embank­
ment construction which would provide some fish cover and 
improve sport fishing. 

~: The concern and confidence expressed that the inclusion of 
rock would provide cover and improve fishing would indicate 
that some significance is attached to the value of l arge 
rock for habitat purposes. The size of large rocks selected 
for ~Jave protection ~Jill be considered along ~Ji th esthetic 
values. 

As discussed in Chapters II I and lV , Reclamation is making 
investigations of spawninp, habitat in the area of t he int ake 
channel to ascertain the actual effects of the Havasu feature . 
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3. Comment: Large numbers of \olaterfowl use the Bill Hilli.ams arm of 
Lake Havasu during the winter months and feed in t he 

~: 

Bill Williams River delta. Care should be taken to insure 
that these waterfowl are not disturbed by const ruct ion and 
associated operative procedures. 

The use of the Bill Williams arm of Lake Havasu by waterfowl 
is discussed in Chapter II., section E.3.b. The impact i s 
covered in Chapter III., section ~• C.l.m. and n. There is no 
absolute assurance that no individual bird will be disturbed, 
but the construction and operation activities are not expected 
to have any significant adverse impact on waterfowl. As a 
whole, the Bill Williams delta area attracts a relatively 
small number of migratory waterfowl compared to Lake Havasu. 

4. Comments: Haterials harmful to fish life, including siltation materials 
produced from the construction work, should be e.xcluded from 
entering the lake waters and should not be placed where they 
may enter the waters subsequent to completion of construction. 

~: The projected effect of construction methods and material 
placement is discussed in Chapter III., section C, and 
precautionary measures are stated therein. Construction 
specification provisions and monitoring and inspection 
procedures will be exercised to ameliorate the incidence 
of adverse water quality effects. 
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Mr. E. A. Lundberg 
Bureau of Reclamation 
Region 3 ---------·-... -- .. -· 

P. 0. Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

Thank you for send ing me a copy of the draft 
environmental statement for the proposed Havasu intake 
channel and related facilities of the Cen·fral Arizona · 
Project. As you are aware, the Native American Rights 
Fund submitted a l engthy set of comments o n the draft 
statement for the entire Central Arizona Project on 
November 10, 1971. Our objections to the Project were 
fully set forth in that letter . 

We do not believe that it is sound policy to 
divide a massive project such as the C.A.P. into many 
small segments for purposes of environmental analysis. 
The primary environmental problems associated with the 
C.A.P. revolve around the quality and quantity of Colo­
rado River water and the impetus to growth in the 
Phoenix-Tucson area. These basic problems are completely 
a vo ided when the Project is discussed in segments. For 
that reason, we wish to go on record as strongly d is­
agreeing with the Bureau of Reclamation's pol i cy of 
dividing up the environmental analysis of large projects. 
We believe that this policy is not in keeping with the 
spirit of paragraph S(b) of the Council on Environmental 
Quality's Guidelines for Federal Agenc ies u nder the 
National Environmental Policy Act . Paragraph S(b) directs 
federal agencies to assess the "overall cumulative impact 
of the action proposed (and of further actions contem-
plated). . In considering what constitutes major 
actions significantly affecting the environment, agencies 
should bear in mind that the effect of many federal 
decisions about a project or complex of projects can be 
individually limited bu t cumulatively considerable." 
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Native American Rights Fund 

Mr. E. A. Lundberg -2- 13 April 1972 

Instead of wasting the taxpayers' time and money 
by preparing meaningless public relations documents, such 
as the statement for the Havasu intake facilities, the 
Bureau of Reclamation should be devoting its energies to 
examining the scores of problems connected with the C.A.P. 
brought out in our earlier letter. 

By choosing not to comment specifically on the 
Havasu statement, we do no t mean to imply that we are 
waiving any rights to challenge the entire C.A.P. plans 
on the basis of their non-compliance with the NEPA. 
Again, thank you for sending us the statement and we hope 
that we will be retained on your mailing list for further 
statements. 

Yours truly, 

9~~ 
Joseph J. Brecher 

JJB:fpp 
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Replies on Comments of the 
Native American RiRhts Fund 
(Le tter of April 13, 1972) 

This letter of comment is s omewhat repetitive of the November 10, 1971, 
letter referreu to. It also r a ises questions similar to those found in 
the early pages of the Sierra Club's April 12 , 1972, letter. Portions 
of the replies provided on the Sierra Cluh' s April 12, 1972, letter are 
also repeated below. 

1. Comment: He do not believe that it is sound policy to divide a 
massive project such as the CAP into many small segments 
for purposes of environmental analysis. 

~: In the overall final environmental statement, it states, 
"Initial construction of the CAP is scheduled to begin 
in 1972 with project completion tentatively scheduled in 
1982. In view of the time required to construct the 
project, individual environmental statements for major 
features of the project will be prepared during assembly 
of field design data prior to initiation of construction 
on the respective components .... The individual statements 
will be distributed for review and comment. This will 
insure that cumulative environmental aspects will be 
kept current and any changes that occur in present conditions 
at the feature sites will be fully considered." 

The cumulative effects of the project as a whole have been 
assessed in the final overall statement. The plan for 
issuance of subsequent individual statements does not 
imply fragmentation of the project, but rather an attempt 
in good faith to be responsive to environmental changes during 
the 10-year construction period. This procedure is considered 
to be in the best interest of the public, and in keeping with 
NEPA. Furthermore, it accords with the CEI) recommenda tions 
for large-scale projects such as the CAP. 99 

2. Comment: The primary environmental problems associated with the CAP 
revolve around the quality and quantity of Colorado River 
water and the impetus to growth in the Phoenix-Tucson area. 

~: The qualit y and quantity aspects of the diversion of 
Colorado Rive r flows from the river and to central Arizona 
were discussed in detail in the overall environmental 
statement for the CAP (FES-72-35). Those same aspects 
are also covered in this detailed statement on the Havas u 
feature since this feature will accomplish the dive r sion 
of water from Lake Havasu and is the featu r e r.1ost c l os P- l y 
associated with the CAP ' s overall effe ct upon the 
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Colorado River above and belm~ Parker Dam. Refer to 
Chapter I., section B, Chapter II . , section K, and 
Chapter III., section C.2. of this state~ent. 

The "impetus to growth in the Phoeni x- Tucs on area " is assumed 
to refer to population grm<Tth which is als o discussed i n 
this statement although to a lesser extent than in the 
overall final statement. The expec ted population growth 
of this por t ion of the Lower Colorado River Basin is also 
documented in the Type I Framework Studies pub lisheJ in 1. 9 71. 

It is expected that population growth will continue in the 
future, although at a somewhat reduced rate, regardless of 
whether or not the CAP is constructed. Supplemental water 
from the Colorado River will probably be used to the 
greatest extent as replacement water for pumped ground 
water. Its effect will be to prolong the life of the 
available ground-water supply rather than to make additional 
water available for consumptive use. 

3. Comment: These basic problems are completely avoided when the Project 

~: 

is discussed in segments. For that reason, '"e wish to go on 
record as strongly disagreeing with the Bureau of Reclamation's 
policy of dividing up the environmental analysis of large 
projects. We believe that this policy is not in keeping with 
the spirit of paragraph S(b) of the Council on Environmental 
Quality's Guidelines for Federal Agencies under the :~ational 
Environmental Policy Act. 

Paragraph S(b) states in part " ... 'ma_1or Federal actions 
significantly affecting the quality of the human environment' 
is to be construed by agencies with a view to the overall, 
cumulative impact of the action proposed (and of further 
actions contemplated.)" and again "In considering ... ·hat 
constitutes major action significantly affectin g the 
environment, agencies should bear in mind that the effect 
of many Federal decisions about a project or complex of 
projects can be individually limited but cumulatively 
considerable." 

As stated in reply ~o. 1, on th e pre viou s page , the ove rall 
final statement on the CAP assesses the cumulative impact s 
o!' all major features of the project . It must be reco gnized 
that individual statements to be prepa red, such as this fin a l 
statement on t :1e Havas u complex, are not intended to 
negate the cumulative assessMent of impctcts in the 
overall statement, but rather to us e all prar.ti cilble me ans 
to improve and coordinate the ;vork usin ~ th e most current 
techno logical advancements ctnd Pnvi r on!1ental cb t a ava ilabl e . 
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Comprehensive Health Planning Clark County 
625 SHADOW LANE • P . 0 . BOX 4426 • LAS VEGAS . NEVADA 89106 ( 702 ) 385-1291 

J'.! ar c:r1 l :l , 1-172 
. ' • MAR 1:3 191? ' ' i--

I A 

,. 1 ·, •I . , I 

Mr. E . A. Lunciberg 
Regional Di re <·t or 

. ~· - ~· 
--

U. s . Dept . of t he I nt e r i or 
Burea u of RL' clamat ion 
Regi onal Offi ce- Resi on 3 
Post Office Box 427 - --- .... .... ____ ,_ -· : 

Boulder Ci ty, Nevada 89005 

Dear Mr. Lundbe r g: 

Thank you very much for the copy of the Draft Env Lr omnental 
Statement on t he Proposed Havasu Intake Channel , Havas u P•m1ping 
Plant, and Buckskin Mounta i ns Tunnel , Ce ntral Ari zona Project. 

Because th i s pr ojec t is phys ically outs ide of t he bot,ndar i es of 
t he State of Nevada, and particularly Clark County, the Environ­
menta l Hea lth Task For ce of the Advisory Council of Clark County 
Comprehensive Health Planni ng feels that they shoul d n:c t <: omment 
on thi s part i cular project. 

'ft.' e apprec i ate being on your l i s t f or r ec e 1v1nc e nv \r onmen tal irr.pa c: t 
statements and thank you very much f or t h i s oppor tuni ty t o rev iew 
t h i s pa r ti cular impact statement. 

)Zlrt'r4 
Richard V. Nut ley , Pl anner 

RVN: mh 
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MIKE O'CALLA~~ Cf::l?'( FOR 
GOVERNOR 

/COr;;Jz zo.!2.., 
/JJ -,, ~ 

JACK LEHMAN. CHAIRMAN 
LAS VEGAS, NEVADA 

M. WILLIAM DEUTSCH, MEMBER 
LAS VEGAS, NEVADA 

THEODORE R. LAWSON, VICE CHAIRMAN 

LAS VEGAS, NEVADA 

MRS. MARY KOZLOWSKI, MEMBER 

LAS VEGAS, NEVADA 

DONALD L. PAFF. ADMINISTRATOR 
LAS VEGAS, NEVADA 

FRANK M. SCOTT, MEMBER 

CALIENTE, NEVADA 

Reference: 

COLORADO RIVER COMMISSION 
OF NEVADA 

3-150 
540. 

Mr. E. A. Lundberg 
Regional Director 
Region 3 

P.O. Box 1748 

LAS VEGAS. NEVADA 89101 

TELEPHONE 384-!51311 

April 25, 1972 

/~PR 26 1972 

Bureau of Reclamation 
P. 0. Box 427 

----. ----+----1 

Boulder City, Nevada 89005 
·~~---------L--------1 

Dear Mr. Lundberg: 

We have reviewed the Draft Environmental Statement for 
the Proposed Havasu Intake Channel, Havasu Pumping Plant 
and Buckskin Mountains Tunnel, elements of the Central 
Arizona Project. We have no comments to offer except for 
some suggestions relative to the aesthetics of the pumping 
plant and spoil from the tunnel and structural excavations. 
We would suggest to de-emphasize the intrusion of the 
pumping plant on the natural landscape, the external 
geometric configuration, color and texture be compatible 
with the surrounding area. Also, excess excavation should 
be disposed in nonregular horizontal and vertical 
configurations so as to minimize the effect on the 
surrounding area. 

We believe the proposed plan for the intake facility is 
consistent with the functional requirements of the Central 
Arizona Project and also minimizes the impact on the 
environment. We would suggest further that the proposed 
actions to reduce impacts to the environment relating from 
the construction of the channel, the pumping plant and the 
tunnel be rigorously enforced during the construction phase. 

Very truly yours, 

-{ l 
Donald L. Paff 
Administrator 

cc (10) to: Council on Environmental Quality 
722 Jackson Place 
Washington, D. C. 20006 
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1. Comment: 

~: 

2. Comment: 

~: 

Replies on Comments by the 
Colorado River Commission of Nevada 

(Letter of April 25, 1972) 

We have no comments to offer except for some suggestions 
relative to the aesthetics of the pumpinp, plant and spoil 
from the tunnel and structural excavations. We '"ould 
suggest to de-emphasize the intrusion of the pumping plant 
on the natural landscape, the external geometric config­
uration, color and texture be compatihle with the surrounding 
area. Also, excess excavation should he disposed in non­
regular horizontal and vertical configurations so as to 
minimize the effect on the surrounding area. 

More extensive description in Chapter I, section D. has 
been made 'dth regard to configuration and coloration to 
show how the esthetic impact will be minimized. 

We would suggest further that the proposed actions to reduce 
impacts to the environment relating from the construction of 
the channel, the pumping plant and the tunnel be rigorously 
enforced during the construction phase. 

Environmental protection provisions are part of Bureau of 
Reclamation specifications and become part of the terms of 
the contract for construction of a facility. The Bureau's 
construction supervisors and field personnel are charged 
with the responsibility for contract compliance. 

i\- R5 



UTAH 

ARIZONA 

/'1l{ COPY FOR . ... ,_,_L......, ___ ... FOUR CORNERS REGIONAL COMMISSION 

COLORADO 

NEW MEXICO 

Mr. E. A . Lundberg 
Regional D irector 
Bureau of Reclamation 
Regional Office - Region 3 
P. 0. Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

SUITE 238 PETROL EUM PLAZA BUILDING 

3535 EAST 3 0TH S TREET 

FARMINGTON. NEW MEXICO 87401 

AREA CODE 505· 327·9626 

OFF IC E O F THE EXECUTIV E o;R~C:,~~R . ·,--. r) ~--1 

~ 
Or!·,(_.h L nu. Cv~ ) I 

Aprill8, 197 --· ·- ------ ' 

~ -~~!Vi: ~ AP~ -~?-~-~!~ 
\ Action:..... ... .. ........ ........ .... . ...... . 

Action T<f cn .. ....... .. ... ... .. .. .. .. ..tlni\io ls) 

-oat8-- - - i tii ii;1iS' -- - ro---

Thank you fo r the opportunity to review the Draft Environmental 
Statement of the proposed Havasu Intake Channel, Havasu Pumping 
Plant and Buckskin Mountains Tunn el. 

We do not have any comments to submit on this statement at this 
time. 

Sincerely, 

Allan T. Howe 
Executive Director 



STATE PLANNING OFFICE-

CF"F"ICE CF" OIRECTCR 

Mr. E.H. Lundberg, Regional 
U.S. Department of Interior 
Bureau of Reclamation 
Regional Office, Region 3 
P.O. Box 427 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

SANTA FE 

April 4, 1972 

Director 

With reference to the Draft Environmental Statement of the 
proposed Havasu Intake Channel, Havasu Pumping Plant and 
Buckskin Mountains Tunnel, the State Planning Office is 
concerned with the Central Arizona Project only as it affects 
the necessity of siting Hooker Dam. 

The proposed location will be approximately one mile upstream 
from the site of the Woodrow Ruin Development Project. 

As we have stated in previous correspondence, Woodrow Ruin is 
listed on the National Register of Historic Properties and 
any potential threat to the integrity of this site will be 
a violation of Section 106 of the Federal Cultural Properties 
Act of 1966. 

Your consideration of the Woodrow Ruin Site would be app reciated 
in this regard. 

Sincerely, 
. -- , I) ' 

lc~~~~/!u! ~~-~ 
DaviJ IV. King ,j 
State Planning Officer 
State Liaison Officer for 
Historic Preservation Program 



RepliE's on Comments hy the 
State Planning Office, St:1te of '<c1v '1exi. C'O 

(Lett er of April 4, 1972) 

The State of ~~ e~~ Hexico makes r e feren ce to 11ooker Dam and the ' ·loodrm~ 

?..uin Development Project. This itePJ '~as discussed in the f'l·ntral 
Ari.zona Project final overall [nvironmental Statement FC:S 72-35, 
pages 68, 101, 148, and 171, but is not pertinent to the llav.1su Intake 
Channel, Havasu Pumping Plant, and Buckskin 'foun tains Tunnel. 

_-
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April 218, 19 72 

Mr. E. A. Lundberg 
U. S. Department of 

the Interior 
Bureau of Reclamation 
P. 0. Box 427 
Boulder City, Nevada 89005 

Dear Hr. Lundberg: 

We have reviewed the Harch, 1972 Draft Environmental Statemen t 
on the Proposed Havasu Intake Channel, Havasu Pumping Plant 
and Buckskin Mountain Tunnel. 

As it appears that adequate consideration is being directed 
t o fish and wildlife as presented on pages 8 and 9, we do 
not have any comments at this time. 

Thank you for the opportunity to revie~v and comment on this 
statement. 

Very truly yo urs, 

I . .·· f 
- ~1(/ rl: r .· / , 
Ladd S. Gordon 
Director 
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USEUM OF NEW MEXICO. P.O. BOX 2087, SANTA FE. NEW MEXICO 87501 

March 15, 1972 

E. A. Lundberg 
Regional Director, Region 3 
Bureau of Reclamation 
P.O. Box 427 
Boulder City, Nevada 89005 

Dear Sir: 

Ref: DES 72-40 

r-- ()~~!CI/\L FiLl: COPY - -, 

i R.ECE!VED MAR 17 1972 
!-·- . 
i -~ ( ' i l on. .... .. .. .. .. ....... " ....... .... - .... ....... . 

j :lo: t,on Ta ken .. . .. ... ............ ........ (lrlttial~l I 

I 
_:_jlif~=r=-~~ -~~~~~-- ~-~~_:r-a·· .. ·= 
7-" .. ''"'"~ 

-File 

Tha nk you for sending us a copy of the Draft Environmental State­
ment covering the proposed Havasu Intake Channel and Pumping 
Plant, and the Buckskin Mountains Tunnel. 

Since this project is geographically remote from our area of 
responsibility, we have no information or comment to contribute. 

Sincerely, 

~~7-e_ //c~';;J-
George H. Ewing ' 
Assoc. Director 
Anthropology Division 

GHE/mbo 
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STATE OF UTAH 
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CALVIN L . RAMPTON 
GOVERNOR 

GORDON E HARMSTON 
EXECUTIVE DIRECTOR 
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Mr. E. A. Lundberg, Director 
Region 3, Bureau of Reclamation 
P. 0. Box 42 7 
Boulder City, Nevada 89005 

Dear Mr. Lundberg: 

Dltt 

.. J//o~/ 

._,;'ffq' 
1-·----
' 

-
Initials -

..;;{tA' 

( :/// t! 

- .. - .. 

.File 
. 

Thank you fo r the opportunity to inspect the Draft Ed:;.rgnwental " ' 
Statement of the Proposed Havasu In take Channel, Havasu Pumping 
Plant, and Buckskin Mountains Tunnel, Central Arizona Project, Arizona­
New Mexico. 

The draft statement has been reviewed by our Environmental State­
ment Review Committee. The committee wi ll have no comments since i t 
is their opinion that Utah is not directly affected by this phase of 
the Central Arizona Project. 

GEH:r 

DIVISION OF DIV IS ION OF 

PARKS AN O WATER 
RECREATION RESOURCES 

Sincerely, 
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APPENDIX B OF APPENDED MATERIAL 



Carp 
Bony-tail Chub 
Humpback Sucker 
Mosquitofish 
Channel Catfish 
Yellow Bullhead 
Largemouth Black 
Green Sunfish 
Bluegill Sunfish 
Redear Sunfish 
Black Crappie 
Striped Bass 
Threadfin Shad 

e 

Table 1 
Fishes That Are Found in the Vicinity 

of the Havasu Intake Channel 

Com-
mon 

Cyprinus carpio X 
Gila elegans 
xyrauchen texanus 
Gambusia affinis X 
Ictalurus punetatus X 
Ictalurus natalis 

Bass Micrgpterus salmoides X 
Lepomis cyanellus X 
Lepomis macrochirus X 
Lepomis microlophus 
Pomoxis ni~romaeulatus 
Morone saxatalis 
Dorosama petenense X 

B-1 

Uncom-
mon Rare 

X 
X 

X 

X 
X 
X 



Table 2 
Amphibians and Reptiles in the Vicinity of the Havasu Intake 

Channel and Buckskin Motmtains Tunnel Area 

Turtles 

Sonoran Mud Turtle 
Yellow Mud Turtle 
Spiny Soft-shelled Turtle 
Desert Tortoise 

Toads 

Couch's Spadefoot Toad 
Colorado River Toad 
Great Plains Toad 
Woodhouse's Toad 
Southwestern Toad 
Desert Toad 

Canyon Tree Frog 
Pacific Tree Frog 
Bull Frog 
Leopard Frog 

Lizards 

Western Banded Gecko 
Zebra-tailed Lizard 
Collared Lizard 
Leopard Lizard 
Desert Iguana 
Regal Horned Lizard 
Desert Horned Lizard 
Flat-tailed Horned Lizard 
Chuckawalla 
Desert Spiny Lizard 
Yellow Back Spiny Lizard 
Colorado Desert Fringe-toed Lizard 
Cowle's Fringe-toed Lizard 
Long-tailed Brush Lizard 
Mojave Fringe-toed Lizard 
Tree Lizard 
Side-blotched Lizard 
Many-lined Skink 

Kinosternon sonoriense 
Kinosternon flavescens 
Trionyx spiniferus hartweg 
Gopherus agassizi 

Scaphiopus couchi 
Bufo alvarius 
Bufo cognatus 
Bufo woodhousei 
Bufo microscaphus microscaphus 
Bufo punctatus 

!lJ'la a.ren:i.color 
~ regilla 
Rana catesbiana 
Rana pipiens 

Coleonyx variegatus variegatus 
Callisaurus draconoides gabbi 
Crotaphytus collaris baiieY~ 
Crotaphytus wislizani wislizeni 
Dipsosaurus dorsalis dorsalis 
Phrynosoma solare 
Phrynosoma platyrhinos 
Ph~osoma m'calli 
Sauromalus obesus obesus 
Scaloporus magister magister 
Scaloporus magister uniformis 
Uma notata notata 
Uma notata rufopunctata 
yrosaurus graciosus graciosus 
U~ scoparia 
Urosaurus ornatus 
yta stansburiana stejnegeri 
Eumeces multivirgatus 

Key: 1 - Species that uncommonly occurs in area of Bill Williams delta 
2 - Definitely recorded from Bill Williams delta 
0 - Expected to be found in the area 
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Western Whiptail 
Des~rt Night Lizard 
Gila Monster 

Snakes 

Western Worm Snake 
Desert Rosy Boa 
Glossy Snake 
Desert Glossy Snake 
Western Shovel-nosed Snake 
Colorado Desert Shovel-nosed Snake 
Spotted Night Snake 
Desert Night Snake 
California King Snake 
Yuma King Snake 
Common Whip Snake 
Spotted Leaf-nosed Snake 
Sonora Gopher Snake 
Great Basin Gopher Snake 
Long-nosed Snake 
Western Ground Snake 
Desert Patch-nosed Snake 
Mojave Patch-nosed Snake 
Checkered Garter Snake 
Arizona LYre Snake 
Colorado Desert Sidewinder 
Mojave Desert Sidewinder 
Mojave Rattlesnake 
Western Diamondback Rattlesnake 
Southwestern Speckled Rattlesnake 
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Cnemidophorus tigris t igris 
Xantusia vigilis vigilis 
Heloderma suspectum cinctum 

Leptot yphlops humilis 
Lichanura t rivirgata gracia 
Arizona elegans noctivaga 
Ar izona elegans eburnata 
Chionactis occip~talis occipitalis 
Chionactis occipitalis annulata 
HypSiglena torquata ochrorhyncha 
grpsiglena torguata deserticola 
tampropeltis getulus california 
tampropeltis getulus yumensis 
Masticophis flagellum piceus 
Phyllorbynchus decurtatus perkinsi 
Pituophis melanoleucus airinis 
Pituophis melanoleucus deserticola 
Rhinocheilus lecontei lecontei 
Sonora semiannulata linearis 
Salvadora hexalepis hexalepis 
Salvadora hexalepis mojavensis 
Thamnophis marcianus 
Trimorphodon lamda 
grotalus cerastes laterorepens 
erotalus cerastes oerastes 
Crotalus scutulatus scutulatus 
Crotalus atrox 
Crotalus mitchelli pyrrhus 

0 
1 



Table 3 
Bi r ds That Are E'ound i n t he Vicinity of t he 

Havasu Intake Channel and Buckski n 
Mountains Tunnel Area 

Common Loon 
Artie Loon 
Horned Grebe 
Eared Grebe 
Western Grebe 

*Pied-billed Grebe 
White Pelican 
Brown Pelican 

*Double-crested Cormorant 
*Great Blue Heron 
*Green Heron 
*Common Egret 
*Snowy Egret 
*Black-crowned Night Heron 
*Least Bittern 
American Bittern 
Wood Ibis 
White-faced Ibis 
Whistling Swan 
Canada Goose 
White-fronted Goose 
Snow Goose 
Blue Goose 
Ross' Goose 
Fulvous Tree Duck 

*Mallard 
*Gadwall 
Pintail 
Green-winged Teal 
Blue-winged Teal 
Cinnamon Teal 
European Widgeon 

KEY: 

S - March-May 
S - June-August 

s 

0 

c 
c 
u 
c 

0 

u 
r 
0 

u 
u 
c 
0 

0 

c 

F - September-November 
W - December-February 

Occurrence 

s F 

r o 
accidental 
accidental 

0 c 
0 c 
u c 
0 c 

accidental 
c a 
c c 
c u 
c c 
c c 
c c 
c c 

u 
0 u 

0 

0 

c 
0 

c 
accidental 
accidental 
acci dental 

0 c 
r c 
o a 
r c 
r 
o a 

accidental 

vJ 

0 

c 
c 
c 
u 

0 

c 
r 
c 

c 
c 
u 
a 

0 

a - abundant 
c - common 
u - uncom.mon 

Project Impact 
Not Af- In- De -
fectecl c r eas e cr eas e 

o - occasi onal 
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Birds That Are Found in the Vicinity of the 
Havasu Intake Channel and Buckski.n 
Mountains Tunnel Area (continued) 

Occurrence Project Impact 
Not Af- In- De-

s s F w fected crease crease 

American Widgeon u 0 c c X 

Shoveler 0 r c c X 

Wood Duck r r X 

Redhead c 0 c u X 

Ring-necked Duck 0 c u X 

Canvasback 0 u u X 

Lesser Scaup c 0 l ~ u X 

Conunon Goldeneye 0 0 u X 
Bufflehead c c c X 

Oldsquaw accidental X 

Ruddy Duck c 0 a u X 

Hooded Merganser r X 

Conunon Merganser 0 0 0 c X 

Red-breasted Merganser c r c r X 

Turkey Vulture c c u 0 X 

Sharp-shinned Hawk u u u X 

*Cooper's Hawk u r c u X 

*Red-tailed Hawk c c c c X 

SWainson's Hawk accidental X 

*Zone-tailed Hawk r r X 

Rough-legged Hawk acc i dental X 

Ferruginous Hawk accidental X 

*Harris' Hawk 0 0 0 0 X 

Golden Eagle u X 

Bald Eagle r X 

Marsh Hawk u c c X 

Osprey c r c 0 X 

Prairie Falcon r r r r X 

Peregrine Falcon 0 0 0 0 X 

Pigeon Hawk u 0 X 

Sparrow Hawk c u c c X 

*Gambel' s Q,uail a a a a X 

Sandhill Crane 0 0 X 

*Clapper Rail c c X 

Virginia Rail r u u X 

Sora c c c X 

*Common Gallinule u u u u X 

*American Coot c c c a X 

Semipalmated Plover u 0 u X 

Snowy Plover u c c r X 
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Birds That Are Found 'i.n the Vicinity of the 
Havasu Intake Channel and Buckskin 
Mountains Tunnel Area (continued) 

Occurrence Project Impact 
Not Af- In- De -

s s F H fected crease crease 

*Killdeer c c c c X 
Mo-untain Plover r X 
Black-bellied Plover 0 0 0 X 
Conunon Snipe u u u X 
Long-billed Curlew u c u X 
Hhimbrel r X 
Spotted Sandpiper c u c u X 
Solitary Sandpiper r u u X 
Willet u c X 
Greater Yellowlegs u u c 0 X 
Lesser Yellowlegs 0 0 0 X 
Pectoral Sandpiper 0 X 
Baird's Sandpiper u u X 
Least Sandpiper u c c X 
Dun lin r 0 r X 
Long-billed Dowitcher u c u X 
Western Sandpiper u c c X 
Marbled Godwit 0 c r X 
Sanderling r r r X 
American Avocet u c c r X 
Black-necked Stilt 0 c u X 
Red Ibalarope r X 
Wilson's Phalarope 0 u u X 
Northern Phalarope r c u X 
Parasitic Jaeger acc idental X 
Herring Gull 0 X 
California Gull c u X 
Ring-billed Gull c u c c X 
Franklin's Gull r X 
Bonaparte's Gull 0 0 r X 
Sabine's Gull r X 
Forster's Tern u c u X 
Conunon Tern u u X 
Caspian Tern 0 c u X 
Black Tern 0 c u X 

*Mourning Dove c a c u X 
*Hhite-winged Dove u c X 

Ground Dove r r X 

*Yellow-billed Cuckoo u X 

*Road~nner c c c c X 
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Birds That Are Found in the Vicinity of the 
Havasu Intake Channel and Buckskin 
Mountains Tunnel Area (continued) 

Occurrence Project Impact 
Not Af- In- De-

s s F w fected crease crease 

*Barn Owl u u u u X 
*Screech Owl c c c c X 
*Great Horned Olvl c c c c X 

Long-eared Owl r r X 
Short-eared Owl accidental X 

*Poor-will c 0 c X 
*Lesser Nighthawk c c c X 

vaux's Swift u 0 X 
*White-throated Swift u u 0 u X 
*Black-chinned Hummingbird u u X 
*Costa's Hummingbird c u X 

Rufous Hummingbird . 0 0 X 
Belted Kingfisher u c c X 
Red-shafted Flicker u c c X 

*Gilded Flicker 0 0 0 0 X 
*Gila ~1.[oodpecker c c c c X 
Acorn Woodpecker accidental X 
Lewis' Woodpecker 0 0 X 
Yellow-bellied Sapsucker 0 u u X 
Williams.on' s Sapsucker accidental X 
Ladder-backed ~1.[oodpecker c c c c X 
Tropical Kingbird accidental X 

*Western Kingbird c c 0 X 
Cassin's Kingbird r X 

*Wied's Crested Flycatcher 0 0 X 
*Ash-throated Flycatcher c c 0 0 X 
Eastern Phoebe accidental X 
Black Phoebe u c c c X 
Say's Phoebe c u c c X 
Traill's Flycatcher a 0 c X 
Hammond's Flycatcher c c X 
Gray Flycatcher 0 0 0 X 
Western Flycatcher c c X 
Western Wood Pewee c c X 
Olive-sided Flycatcher 0 0 X 

*Vermilion Flycatcher c c c c X 
Horned Lark 0 0 X 
Violet-green Svrallow c 0 u 0 X 

Tree Swallow a u a a X 
Bank Swallow 0 0 X 

*Rough-winged Svrallow c c ') 0 X 
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Birds That Are Found in the Vi cinity of the 
Havasu Intake Channel and Buckskin 
Mountains Tunnel Area (continued) 

Occurrence Project ImEact 
Not Af- In- De-

s s F w f ected crease crease 

Barn SWallow c c X 
*Cliff SWallovr c c 0 X 

Puryle Martin r r X 
Steller's Jay r r r X 
Scrub Jay r 0 0 X 
Common Raven c c c c X 
Pinyon Jay accidental X 

*Verdin c c c c X 
Bushtit accidental X 
White-breasted Nuthatch r r X 
Red-breasted Nuthatch r X 
Brown Creeper r r X 
House Wren u c c X 
Bewick's Wren 0 0 X 

*Cactus Wren 0 0 0 0 X 
*Long-billed Marsh Wren c c c c X 
*Canyon \{ren 0 0 0 0 X 
*Rock \{ren u 0 c c X 
*Mockingbird c c c c X 

Bendire's Thrasher 0 X 
*Crissal Thrasher c c c c X 

Sage Thrasher u u 0 X 
Robin 0 u u X 
Hermit Thrush u u u X 
Swainson's Thrush 0 0 X 
Western Bluebird u u X 
Mountain Bluebird u u X 
Townsend's Solitaire 0 0 0 X 
Blue-gray Gnatcatcher 0 0 0 X 

*Black-tailed Gnatcatcher c c c c X 
Ruby-crowned Kinglet c c c X 
Water Pipit u c c X 
Sprague's Pipit accidental X 
Cedar Waxwing r 0 X 

*P.hainopepla c c u c X 
*Loggerhead Shrike c c c c X 
Starling u X 
Hutton's Vireo accidental X 
Bell's Vireo r r X 

Gray Vireo acc i dental X 

Yellow-throated Vireo accidental X 
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Birds That Ar e Found in t he Vi ci nit y of the 
Havasu Intake Channel and Buckski, 
Mountains Tunnel Area (continued) 

Occurrence Project Impact 
Not Af - In- De-

s s F w f ected crease crease 

Solitary Vireo u u X 
Harbling Vireo c u c X 
Black-and-white Harbler r r X 
Blue-winged Warbler accidental X 
Orange-crowned Warbler c c c X 
Nashville Warbler u u X 
Virginia Warbler accidental X 

*Lucy's Warbler r r r X 
*Yellow Warbler c c c X 
Magnolia Warbler accidental X 
Myrtle Warbler r r X 
Audubon's Warbler c c c X 
Black-throated Gray Vlarbler u u X 
Townsend's Warbler u u X 
Black-throated Green Warbler accidental X 
Hermit Warbler u 0 X 
Northern Waterthrush accidental X 
MacGillivray's Warbler c c X 

*Yellowthroat c c c u X 
*Yellow-breasted Chat c c u X 
Wilson's Warbler c c X 
American Redstart r 0 X 
House Sparrow u u u u X 
vJestern Meadowlark u c c X 

*Yellow-headed Blackbird c c c X 
*Red-winged Blackbird c a a c X 
*Hooded Oriole 0 0 X 
Scott's Oriole accidental X 

*Bullock's Oriole c c X 
Rusty Blackbird r r X 
Brewer's Blackbird u c c X 

*Brown-headed Cowbird c c X 
Western Tanager c c X 

*Summer Tanager 0 0 0 X 
*Cardinal 0 0 0 0 X 
Rose-breasted Grosbeak accidental X 
Black-headed Grosbeak u 0 c X 

*Blue Grosbeak 0 c 0 X 
Lazuli Bunting u u X 
Varied Bunting acci dental X 

Dickcissel acci dental X 
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Birds That Are Found in the Vicinity of the 
Havasu Intake Channel and Ducksl<in 
Mountains Tunnel Area (continued) 

Purple Fi nch 
*House Finch 

Pine Siskin 
American Goldfinch 

*Lesser Goldfinch 
Lawrence's Goldfinch 
Green-tailed Towhee 
Rufous-sided Towhee 

*Abert's Tovrhee 
Lark Bunting 
Savannah Sparrow 
Grasshopper Sparrow 
Vesper Sparrow 
Lark Sparrow 

*Black-throated Sparrow 
Sage Sparrow 
Slate-colored Junco 
Oregon Junco 
Gray-headed Junco 
Chipping Sparrow 
Bre\ver 1 s Sparrow 
Black-chinned Sparrow 
White-crowned Sparrow 
Golden-crowned Sparrow 
Fox Sparrow 
Lincoln 1 s Sparro1-1 
Svramp Sparrow 

-*Song Sparrow 
Chestnut-collared Longspur 

s 

u 

u 
0 

u 

0 

c 
c 

c 

r 
c 

c 

Occurrence 

s F 

r 
c c 

u 
0 

u u 

u 
u 

c c 
accidental 

c 
accidental 

u 
0 

u u 
u 
0 

u 
r 

0 c 
c 

accidental 
c 

accidental 
r 
c 

accidental 
c c 

r 
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Project Impact 
Not Af In- De-
fected crease creas e 

X 
X 
X 
X 
X 
X 
X 
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X 
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X 
X 
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X 
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Table 4 
Mammals That Are Found in the Vicinity of the Havasu Intake Channel 

and Buckskin Mountains Tunnel Area 

Relative Abundance 
Abun- Com- Uncom-

e 

Proj ect Impact 
Not Af- In- De-

dant mon mon Rare fected creas€ crease 

California Myotis 
Western Pipistrel 
Pallid Bat 
Mexican Freetail Bat 
Blacktail Jackrabbit 
Desert Cottontail 
Yuma Antelope Squirrel 
Roundtail Ground Squirrel 
Valley Pocket Gopher 
Deser t Pocket Mouse 
Rock Pocket tv1ouse 
:'Ierriam Kangaroo Rat 
Desert Kangaroo Rat 
Beave r 
Western Harvest Mouse 
Canyon Mouse 
Cactus !'lous e 
Deer Mous e 
rtisp i d Cot ton Rat 
~·!hi tethroat \-J"oodr at 
Desert Woodrat 
Muskrat 
House :Vlouse 
Porcupine 
Coyote 
Kit Fox 
Gray Fox 
RinESt ail Cat 
Raccoon 
Ba.G.:o;e r 

MyOtis californicus 
Pipistrellus hesperus 
Antrozous pallidus 
Tadarida mexicana 
Lepus californicus 
Sylvilagus audubonii 
Citellus harrisii 
Citellus tereticaundus 
Thomomys bottae 
Perognathus pencillatus 
Perognathus intermedius 
Dipodomys merriami 
Dipodonws deserti 
Castor canadensis 
Reithrodontomys megalotis 
Peromyscus crinitus 
Peromyscus eremicus 
Peromys cus maniculatus 
Sigmodon hispi dus 
Neotoma albigula 
Neotoma l epida 
0Rdatra zibethicus 
Mus musculus 
Erethizon dorsatum 
Canis latrans 
Vulpes macrotis 
Urocyon cinereoargenteus 
Bassariscus astutus 
p~~ocyon lotor 
Taxidea taxus 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 

X 
X 
X 

X 

X 
X 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



e 

St. riped Skun..~ 

River Otte r 
Mountain Lion 
Bobcat 
Burro 
Feral Horse 
Feral l~og 
i' ~1e Deer 
:ai ghorn 3heep 

e 

Mammals That Are Found in the Vicinity of the Havasu Intake Channel 
and Buckskin Mountains Tunnel Area 

Relative Abundance 
A bun- Com- Uncom-
dant mon mon Rare ---

Mephitis mephitis X 
Lutra canadensis X 
Felis concolor X 

~rufus X 
Equus asinus X 
Equus caballus X 
Sus scrofa X 
Odocoileus hemionus X 
Ovis canadensis nelsoni X 

e 

Project Im:Eact 
Not Af - In- De-
fected crease ~rease 

v 
A 

X 
X 
X 
X 
X 
v 
" 
X 
X 
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