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SUMMARY

( ) Draft ( X) Final Environmental Statement

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

1.

2.,

Type of action: ( X ) Administrative ( ) Legislative

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.

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 in 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.

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

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

See attached list.

Date made available to CEQ and the public:

Draft statement: March 7, 1972

Final statement: AN 1 E 1698
JAN 1o 1973
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\ HAVASU FEATURE

|
‘ ' LIST OF FEDERAL, STATE, AND LOCAL ENTITIES FROM WHOM COMMENTS
HAVE BEEN REQUESTED OR RECEIVED WITH RESPONDERS INDICATED BY ''#"

FEDERAL AGENCIES

1 * Department of Agriculture, Washington, D.C.

Department of Agriculture, Soil Conservation Service, Phoenix, Arizona
Department of Defense, Washington, 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, Washington, 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, Washington, D.C.
Director, Bureau of Sport Fisheries and Wildlife, Washington, D.C.
Director, Geological Survey, Washington, D.C.
Director, National Park Service, Washington, 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 Mexico, 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, Mesa, Arizona
Colorado Plateau Environmental Advisory Council, Flagstaff, Arizona
* Museum of Northern Arizona, Flagstaff, Arizona
DNA - A Legal Services Program, Chinle, Arizona
Mohave County Board of Supervisors, Kingman, Arizona
* Salt River Project, Phoenix, Arizona
* Cierra Club, Southwest Regional Conservation Committee, Tucson, Arizona




I 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
Maricopa 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, Arizona
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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Bureau of Reclamation from Federal, state, and local
entities on the March 1972 draft (DES 72-L40), together
with 23 separate replies which have been prepared thereto.
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CHAPTER I

DESCRIPTION OF THE PROPOSAL




‘ I. DESCRIPTION OF THE PROPOSAL
121, 132

A. Location

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
1-7, 10, 97, 98, 126

1. Legislative History

At the request of the Colorado River Basin States (Arizoma,
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 beneficial
use to the Lower Basin.

In 1928, Congress passed the Boulder Canyon Project 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 River 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.




Different versions of the CAP were passed by the United 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, fabrication
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 Mountains
Tunnel, is submitted in compliance with Public Law 91-190, the National
Environmental Policy Act of 1969. An overall Final Environmental 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

3




vest¥rietions, COenerally, these conditions are ilmposed in order toe assure
that existing rights are protected or that operation of the CAP is
consistent with Natienal Peliecies and preferred water management
practices., The requirements relevant to this statement are listed below!

a. Protection of Current Rights to Water Affected by the CAP

All contracts for CAP water will be subordinate to all
rights to Colorado River water perfected at the time the Boulder Canyon
Project Act became effective (June 25, 1929), all rights decreed by the
Supreme Court in Arizona v. California, and all contracts made pursuant
to the Boulder Canyon Project Act between the Secretary of the Interior
and Arizona, California, and Nevada users existing at the time of
authorization. CAP diversions from the Colorado River shall be limited
go 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 the 4,400,000
acre~-feet priority to California.

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 not 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 from the date of enactment,
no water can be delivered for the production of surplus crops on newly
irrigated lands; and (5) no ground water may be exported from the service
area unless drainage is required. These provisions are recognized in the
master repayment contract between the Central Arizona Water Conservation
District and the Departmeat of the 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 detailed
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




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 Williams 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 Washes, 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.




D. General Description of the Feature 92, 132

The facilities described herein are part of the CAP features 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 Mountains 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 chanmnel
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




Alamo Dam, 40 miles upstream on the Bill Williams 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




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 I1lr-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




elevation 1250, will be required in the vicinity of the Buckskin Mountains.
The site selected for the pumping 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 Williams 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 structure with the
top of the main deck at elevation 458.4, or essentially flush with the
surrounding service area. The only portions of the structure to be
appreciably above grade will 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 the service
building and the visitors' facility will be visible from the highway
but only from certain angles and within a reach of approximately 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 feet wide at
the main deck elevation. The main portion of the structure will be
111.4 feet high, extending from subgrade elevation 347 to the main
elevation of 458.4. The subgrade elevation will be 100.5 feet below
the normal operating water-surface elevation in Lake Havasu. The top
of the service building will be the highest part of the structure. 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 feet 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 auxiliary
equipment will require an electric input of 285 megawatts. 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 with about
20 feet of backfill which will be shaped to conform to the original
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 pumping
plant structure will be used in construction of the embankment for the
intake channel. Surface exposure of the excavated area, which is planned
to be semicircular in shape, will extend 750 feet into the wash 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 elevation 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 Havasu
Intake Channel as it existed in May 1969. The private mobile home
development has several units now in place. Figure 1 is an artist's
conception of the site after all construction work is completed.

3. Buckskin Mountains Tunnel

The Buckskin Mountains Tunnel will convey project water pumped
from Lake Havasu 6.8 miles through the Buckskin Mountains for direct
discharge into the open section of the Granite Reef Aqueduct. The
tunnel will be about 35,000 feet long, either machine-bored for 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-inch-thick
layer of concrete. The slope of the tunnel will result in a 33-foot
differential between the inlet portal, located in Section 23, T. 11 N.,
R. 18 W., and the outlet portal which is near Osborne Wash in Sectiomn 19,
T. 10 N., R. 17 W. The tunnel alinement from the inlet portal will
follow a S. 31°30'47" E. bearing, for about 3,600 feet, then it will
curve slightly and continue on a S. 16°11'28" E. bearing to 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 feet 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. Although the
concrete portal structure will be about 35 feet high, a substantial
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 completion 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 for
performing the work or for traveling to and from the worksites. Figure 6
shows the existing Osborne Wash and Mineral Wash roads leading to the
outlet portal.

About 5 acres will be needed for a construction staging site in
the vicinity of the outlet portal. This area is presently scarred with
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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 capacity for the CAP,
The remaining capacity is shared by five non-Federal participants in the
Navaio Proiect. The net plant capacity has been reduced 60 megawatts due
to the addition of additional air quality control equipment, as discussec
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 Station

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 inter-

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 integrated 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. With
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

13
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provided and developed by the Project Manager (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. Function of the Feature 132

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, 7, 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 Arizonma 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 301(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 in Lake Powell is less
than the active storage in Lake Mead, (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 River 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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CHAPTER II

DESCRIPTION OF THE ENVIRONMENT




IT. DESCRIPTION OF THE ENVIRONMENT
75

72

A. Climate )

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. Winter precipitation is
associated with moisture moving into the area from the Pacific Ocean,
while the Gulf of Mexico 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 Williams River wvalley - 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 envirommental 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 downslope from the portal
site. Since the Bill-Williams 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 Williams 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. Much 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 low 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 will
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 Mesa. The slope increases gradually from about
15 percent along the lower end of the alinement to about 60 percent
at the portal site. About halfwvay 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 Pla Area of the
Bill Williams River. Photograph No. P344-300-9852
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The Mesa from northwest to southeast. Tunnel 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 Osborne Wash.

C. Geolog:z 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 younger
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) talus 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 Williams 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 allow 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 pumping
plant foundation is located entirely on the gneiss, which is a better
foundation material than the faulted, clayey sandstone to the north.
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The excavation 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 wide 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 entirely 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 effect on local ground-water conditionms.

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 few minor tremors
since Parker Dam was constructed. Regionally, the feature is within an
area of little seismic activity. While 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
Mercalli V-VII range. Little to no daage would be experienced by project
facilities within this range, or by grcund motion associated with this
earthquake range. No landslides have teen identified in the project area,
indicating little possibility that landslides may he triggered by future
seismic activity.
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D. Vegetation 11-16, 76, 121

Vegetation in the area is extremely sparse consisting 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, arrowweed,
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-Mohave Desert.

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

E. Fish and Wildlife - Vertebrates and Invertebrates 3°» 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 renewable resource for game purposes.
Other species which are limited in numbers and which 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
Wildlife in the publication, '"Rare and Endangered Fish and Wildlife of the
United States'" (1968). These four designations are defined as follows:

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 speciles or subspecies is one that, although not presently
threatened with 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.

21




’ Peripheral: A species or subspecies whose 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 which has been suggested
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 BSFW'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. TFish 99> 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

22




of carp and threadfin shad, and numerous populations of other introduced
species such as fathead minnows and shiners.

2
a. Native Fishes 24, 25

Native species of fish originally 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 Williams 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 Williams 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 Wildlife
of the United States' are not known 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 Wildlife's "Rare and
Endangered Fish and Wildlife of the United States.” The woundfin,
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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29" 3
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, ranging from highly prized big game to nongame species.
Many other species, mostly small mammals 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 watershed
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 species
of amphibians (frogs and toads). None 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 Wildlife. The reticulate Gila
monster (Heloderma suspectum suspectum) and the desert tortoise (Gopherus
agassizi) are listed as status undetermined species in the 1968 edition
of the "Rare and Endangered Fish and Wildlife 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 vegetation 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 few of the many
varied habitats within the riparian community, the diversity becomes
apparent. There are open water marsh areas, thickets, a few tall trees,
shrubs, and tall grass areas.

Table 3 in the Appended Material lists the 264 species of
birds, with critical life history data, observed and identified by
personnel of the Havasu National Wildlife Refuge. Most species listed
are found in the riparian and marsh habitats, the closest being in the
Bill Williams 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 Wildlife, with the concurrence of the Arizona Game and
Fish Department, stated that Heron Island (outside the refuge) is used
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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condition of Heron Island will not be altered during or after construction
of the intake channel and pumping plant, nor will the island be connected
to the mainland during construction and subsequent operation of the
pumping plant.

The Lake Havasu area, which is on the Colorado flyway, has an
annual flight estimated at about 1/4 million birds. The llavasu National
Wildlife Refuge attracted about 132,000 migratory waterfowl in the 12-month
period ending August 31, 1970. The Bill Williams 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 Material
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
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