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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.
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’ 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
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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
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 Williams 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. Mammals 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 endangered and was formerly
distributed widely in grassland areas throughout the lower 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, Wyoming, Colorade, New Mexico, Arizona,
and Nevada. The spotted bat has been reported only four times prior to
1967 in Yuma and Maricopa Counties in Arizona. 1In light of the range and
infrequency of observation, it is not anticipated that the Havasu feature
or the CAP will 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




Other species of bats may be seen in the early evening around
the rivers. Shrews use the thick grass and thickets along the water's
edge. Muskrat 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 desert habitat.

Table 4 in the Appended Material 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. Hunting of big game is
permitted within the Refuge boundary. There is controlled seasonal
permit hunting under Arizona's comprehensive game management program for
deer and bighorn sheep in the adjoining Buckskin Mountains znd lands
adjacent to the Bill Williams arm. Habitat for the desert bighorn
outside the Refuge includes the Buckskin Mountains where the population
has been estimated to be about 50 animals. No permits for hunting big-
horn sheep in the Buckskin Mountains 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. With 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 Williams arm. Deer counts for the Bill Williams section, made by
Bureau of Sport Fisheries and Wildlife 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 Williams 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 along
trails to water on the Bill Williams River. Figure 12 depicts the 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 are not found in the
Buckskin Mountains area due to the lack of forage and water. lorses
are found to the south on the Colorado River Indian Reservation, but
with the development of the reservation lands and the 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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F. Ecological Relationships 76, 130

Desert ecological 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 successfully into the hardy
forms found in a desert 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 winds or intense rainfall and storm runoff. Soils are sometimes
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 now extinct. Long
periods of isolation in the severe desert environment have caused
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 progressively
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 Williams 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 Wildlife Refuge area.

Since completion of Parker Dam, the introduced saltcedar has spread
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 farming
and construction of Alamo Dam. The desert's ecology has been affected
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to some degree by the construction of highways, canals, and other
improvements; use of off-rcad areas by recreational vehicles; and
conducting of military training operations. Tloads across desertlands
often change the drainage patterns in the area, and it can be many years
before vegetation is reestablished in the disturbed areas.

G. Recreation and Land Use 275 3z, 81, 87, 116, 119, 120-122

Lake Havasu is one of the fastest growing recreation areas in the
western 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, fishing, camping,
swimming, sightseeing, waterskiing, picnicking, and hunting in that
order. Lake Havasu City, Arizona, 18 miles north of the llavasu feature
site is a fast growing resort and resident 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 Havasu 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
Highway 95, which is the only highway running 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 extending 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 River contains many permanent homes,
vacation cottages, motels, trailer lots, and mobile home parks. The
Buckskin Mountains Colorado River State Park is located approximately
3 miles below Parker Dam in Arizona. According 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 Mountains
Colorado River State Park increased from 79,538 in 1970, to 84,299 in 1971.

Havasu Springs 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 Figure 13). This
concession area includes boat docking facilities, a restaurant, a store,
and two motels. The lessee has submitted plans to develop additional
beaches and day-camp recreation areas. Hillcrest Bay Mobile Manor, a
privately-owned, 270-space trailer park, is being developed immediately
to the east of the pumping plant site on an isolated parcel of private
land adjacent to the Bill Williams arm section of the Havasu National
Wildlife Refuge. Presently there are only a few trailers in the park,
but a significant population increase is anticipated.




Location of Havasu Springs Resort in relation to Heron Island and the feature site.
Photograph No. P344-300-11520




The Havasu National Wildlife Refuge, formerly the Havasu Lake National
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 Williams 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 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. 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 Wildlife 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.
With increasing recreational use of the river, the Refuge boundaries were
adjusted to eliminate those lands and water areas that were receiving
heavy motorized use and pressure for development. By March 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 Williams
River arm of Lake Havasu. (See Figure 14.) The Planet Ranch 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 length
of the Bill Williams segment of the Refuge.

Application was made in 1957 and 1958 by the Bureau 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 Refuge in
accordance with state game and fish agency rules, and repulations of the
Bureau of Sport Fisheries and Wildlife that have been promulgated for
the specific Refuge.

Sightseeing from several turnoff points along Arizona State !lighway 95
is the most significant recreation use of the shoreline area of the
Bill Williams arm. Little hiking or off-road use occurs in this area
of the Havasu Intake Channel and pumping plant due to the rough terrain.
The peninsulas offer boat and shoreline fishing opportunities. Aquatic
studies performed in 1972 by the Bureau of Reclamation, 3Bureau of Sport
Fisheries and Wildlife, California Department of Fish and Came, Arizona
Game and TFish Department, and others show that, with the exception of
channel catfish, that area of Lake illavasu is relatively poor in game
fishes.

*Table 1 also lists dates and acreages involved in changes affecting
the Refuge.




I Table 1

CHRONOLOGY OF HAVASU NATIONAL WILDLIFE REFUGE BOUNDARY ADJUSTMENTS**

Acres Remarks
E.O0. 8647 43,003.60 * Original acreage. Refuge established.
January 22, 1941
P.L.O0. 559 + 2,757.00 Addition of a number of small tracts to
February 11, 1949 round out boundary.
45,760.60 *

45,761.44 *  Official acreage. No explanation for
additional .84 of an acre.

P.L.0. 2852 - 80.00 Deletion on boundary north of TLake Havasu
January 4, 1963 City south of present boundary. No reason
45,681.44 * for deletion found in files.

P.L.0. 3099 - 1,351.00 In accord with LCRLUP. Lands on California
June 4, 1963 side of river above Topock Bridge with high
44,330.44 * recreation potential, including San Bernardino
County's Park Moabi.

BR Transfer + 10.00 Administrative site in town of Needles.
November 16, 1964

$ 44,360, 44 *

Pi;L:0. 3522 - 10,143.56 In accord with LCRLUP. Arizona lands bound-
January 8, 1965 ing Lake Havasu with high recreation potential.
34,196.88 *

P.L.0. 3720 12,189.47 In accord with LCRLUP. California lands
July 6, 1965 bounding Lake Havasu with high recreation
22,007.41 * potential.

P.L.0. 4374 - 76.05 In accord with LCRLUP. Relinquished for
March 4, 1968 expansion of Park Moabi.
21,931.36 *
P.L.0. 4417 + 19,525.33 In accord with LCRLUP and 1958 withdrawal
May 20, 1968 application as amended. Addition of Needles
41,456.69 Mountains and small tracts in March and
Gorge Units of refuge.
P.L.O. 4533 + 38.22 Unintentional omissions from P.L.O. 4417.
September 30, 1968 Present acreage of refuge - round off to
41,494.91 *  41,500.
Pending + 5,800.00 In accord with LCRLUP. Public lands at
Withdrawal Bill Williams Delta in 1958 withdrawal

47,294.91 application as amended.

*Total after action.

**Data provided by Havasu National Wildlife Refuge, Bureau of Sport
Fisheries and Wildlife.
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The Buckskin Mountains area to the south of the pumping plant site
has been used extensively, and increcasingly in some locations, by four-
wheel-drive recreation vehicles and two-wheeled power cycles and trail
bikes. This form of recreation use has adversely affected the esthetic
and scenic values of the area and probably had some detrimental effect
on the bighorn sheep population.

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

Sites

The natural geologic formations and topography of the area have
esthetic values because of the proximity to a hich-use recreation area
and a state highway. Buckskin Mountains, with numerous ridges, canyons,
and plateaus, offer a rugged setting for viewing and picture taking from
either the lake or the highway.

An 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 quarrying
site (Arizona L:16:1) on top of The Mesa in the general area of the
tunnel alinement. This site will not be disturbed during construction.
There 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 right-of-way for the Havasu feature falls on TFederal
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 97
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 few years back. Under
State of Arizona air pollution laws, 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 required
for equipment which may cause pollution or which is installed to control
pollution.
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Natural weather activities often introduce large 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 with the relatively clear
desert air.

2. Water

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

a. Presence of potentially water-borne disease.
b. Open surface-water irrigation systems.

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 would 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 low 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 Lower Basins by
the Colorado River Compact. The legally designated dividing point between
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 17 miles downstream
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from Glen Canyon Dam. From Lee Ferry, the Colorado River flows through
the Grand Canyon into Lake Mead which is formed by Hoover Dam, 370 miles
downstream from Glen Canyon Dam. Lake Mead (active storage capacity
26,159,000 acre-feet) provides most of the storage and regulation of the
lower Colorado River. Proceeding downstream, Davis Dam and Lake Mohave,
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 storage and diversion of the river's
waters for various uses. Imperial Dam, located 28 miles above the
Northerly International Boundary, is the last major diversion point on
the Colorado River for users in the United States.

1. TFlow 2» 4. 6, 7,9, 75, 105

The Colorado River is subject to a number of legal documents
generally referred to as the 'Law of the River," and these documents
concern the interests of the United States, seven western states, and
Mexico. These documents are referred to here and referenced in this
statement with regard to water rights pertaining to the Colorado River,
and especially the Lower Basin.

Historically, the Colorado River runoff or undepleted flow at
Lee Ferry has varied from 5 to 24 million acre-feet annually. Many
authorities investigating the runoff of the Colorado River have estimated
the average annual long-term runoff as between 13 and 15 million acre-feet.
At the present time the Upper Basin is using less than half of its
apportionment provided by the Colorado River Compact. In the Lower Basin,
annual releases from Hoover Dam to meet the current water requirements
of Mexico, Arizona, and California are about 7.9 maf. Most of the small
present requirements of Nevada are met directly from Lake Mead. The
Mexican Water Treaty of 1944 allocates to Mexico 1.5 maf of Colorado River
system waters annually, to be increased in years of surplus to 1.7 maf
and reduced proportionately during extraordinary drought. The U.S.
Supreme Court Decree in Arizona v. California (1964) established Indian
water rights for the irrigation of 136,636 acres below Hoover Dam in
Arizona, California, and Nevada., These priority rights are for a total
annual diversion of 905,496 acre-feet from the Colorado River, or the
quantity of mainstream water necessary to supply the consumptive use
requirements of the irrigated land. Among other things, the decree
reaffirmed the Boulder Canyon Project Act apportionment of water provided
by Article III(a) of the Colorado River Compact, so that if sufficient
water is available for release to satisfy 7,500,000 acre-feet of annual
consumptive use in the three Lower Basin States, the apportionment is
as follows:

State Consumptive Use
(acre-feet)

California 4,400,000
Arizona 2,890,000
Nevada 300,900

Total 7,500,000
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The long-term diversion is expected to be about 1.2 =af, ¢hich
assumes full development levels of all prior water rishts in Arizona
along the mainstream at that time, including Court decreed richts of
Indian reservations adjacent to the river in Arizona. Tt is estimated
that annual diversions to CAP will vary between a minimum of 9.38 maf
during extreme drought and a design maximum of 2.2 maf durinnc pericds
of surplus water availability. The amount of diversion in any one year
will depend on water supply conditions and the extent of TUpper Basin
development, neither of which is expected to restrict CAP diversions

during the early years of the CAP.

All water requirements below Hoover Dam are satisfied from
releases from Lake Mead and tributary inflow downstream. In the past
10 years, no water has been released from Hoover Dam in excess of
scheduled downstream consumptive use requirements. Diversions to the
CAP, plus changes in other uses along the mainstream, will result in
a net increase in release requirements from Lake Mead. The major part
of future increases in use along the mainstream in Arizona will be from
planned development on Indian reservations and wildlife refuges.

The amount of water released into the Lower Basin from the Upper
Basin will decrease as additional development is realized in the
Upper Basin. As a result of these increased demands on the river, the
average availability of Colorado River water for diversion by the Havasu
feature will decrease from a projected level of 1.64 million acre-feect
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 Mead.

Flows into Lake Havasu behind Parker Dam will be less than
releases from Lake Mead by the amount of river losses occurring in this
reach. The additional water releases for CAP will be diverted from
Lake Havasu. They will not affect the magnitude of releases below
Parker Dam. 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.

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

High levels of dissolved mineral salts in surface and ground
waters are a major water quality problem in the entire Lower Colorado
River Basin. With few exceptions, most surface- and ground-water
supplies have mineral salt concentrations exceeding 500 ppm, and many
exceed 1,000 ppm. This salinity limits some municipal, industrial, and
agricultural uses.
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along the mainstream at that time, including Court decreed richts of
Indian reservations adjacent to the river in Arizona. Tt is estimated
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during extreme drought and a design maximum of 2.2 maf durinc perieds
of surplus water availability. The amount of diversion in any one year
will depend on water supply conditions and the extent of Upper Basin
development, neither of which is expected to restrict CAP diversions
during the early years of the CAP.

All water requirements below Hoover Dam are satisfied from
releases from Lake Mead and tributary inflow downstream. 1In the past
10 years, no water has been released from Hoover Dam in excess of
scheduled downstream consumptive use requirements. Diversions to the
CAP, plus changes in other uses along the mainstream, will result in
a net increase in release requirements from Lake Mecad. The major part
of future increases in use along the mainstream in Arizona will be from
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The amount of water released into the Lower Basin from the Upper
Basin will decrease as additional development is realized in the
Upper Basin. As a result of these increased demands on the river, the
average availability of Colorado River 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 Mead.

Flows into Lake Havasu behind Parker Dam will be less than
releases from Lake Mead by the amount of river losses occurring in this
reach. The additional water releases for CAP will be diverted from
Lake Havasu. They will not affect the magnitude of releases below
Parker Dam. 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.

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

High levels of dissolved mineral salts in surface and ground
waters are a major water quality problem in the entire Lower Colorado
River Basin. With few exceptions, most surface- and ground-water
supplies have mineral salt concentrations exceeding 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 Dam, 726 ppm at Parker Dam, and 845 ppm at Imperial Dam
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 Coclorado 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 Dam.
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 Dam 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. Projected Future Environment of the Feature Area Without the Feature
as a Part of Central Arizona Project 122, 123

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 of the shoreline landscape. 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 recreational resources (especially water-oriented) would not
be appreciably altered in the absence of the Havasu feature. Recreational
facilities in central Arizona dependent upon the CAP as a whole would not
be available to help meet the increasing recreation demand.

Archeological resources which might have been affected by the feature,
through detailed studies, have been shown to be nonexistent. Therefore,
there could be no damage in the absence of the Havasu feature due to the
usual weathering and pilferage.

The general physical environment would change little. Geology,
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 which would occur without it.

Without the feature some fish species which may be adversely affected
by the pumping plant operation would not be disturbed. Tt 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. Habitat areas would not be affected unless
an adverse developmental program is instituted in the area.

In the absence of the Havasu Pumping Plant the CAP, which is
economically attractive to water users who propose to use CAP water for
M&T and agricultural purposes, would not be built. Some of the Indian
tribes of central Arizona are numbered among these potential users.
Denial of CAP water would slow the economic progress and development of
the Indian groups that would otherwise occur with CAP water.

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 tha
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 changes, such as economic development, would be moderately
affected by failure to divert water for the CAP. The agricultural segment
and agricultural supporting and processing segments of the economy would
be adversely affected as agricultural production decreased due to a reduced
water supply. Other factors of the overall environment would also feel the
effects. TFor the most part, the degree to which all the environmental and
social aspects would be felt in the absence of diversion of Colorado River
water would depend on the individual and governmental responses which would
be made by the people of central Arizona and western tew *exico.
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IIT. ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

This chapter discusses the impacts which will be associated with the
Havasu complex. Measures which will minimize adverse effects, miticate
losses, or enhance resource values are discussed later in Chapter IV. A
complete understanding of the impacts of the project is pessible only
after reading both chapters and involves a comprehensive knowledge of 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 withdrawal.

Over the approximate 9-year construction period, no significant 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 which 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 followed in about 1-3 months by an award of contract
for the construction of the Buckskin Mountains Tunnel. The site
preparation contract is expected to require apnroximately 15 months
for completion, and a contract for major structural excavation and
construction of the pumping plant will be awarded shortly after completion
of the site preparation. The pumping pnlant contract, which in its
initial phase will involve major structural excavation for the pumping
plant and later major excavation for the discharge lines, will also
include concrete construction and interior work on the pumping 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 biological values of that
portion of the lake that is within the Bill Williams segment of the
Havasu National Wildlife Refuge. Subsequent to construction, the only
visible portions of the llavasu feature will be the intake channel embank-
ment, parking area, transmission line, and the above-ground visitors and
service building at the otherwise entirely underground ilavasu Pumping Plant.
The visibility of the pumping plant will 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

The evaluation of environmental impacts is dependent on definitions
and criteria or standards. Impacts may be beneficial, adverse, or
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problematical. The definitions outlined in the overall CAP statement
and also used in this statement are:

1. Beneficial environmental impacts are those that directly or
indirectly improve the environment.

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

3. Problematical environmental impacts are those whose 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, scil, and
biotic factors that act upon any living organism. Unvironment also
includes the aggregate of social and cultural conditions that influence
the life of an individual or community.

B. General Statement of Impact A

The Havasu Pumping Plant, Intake Channel, and Buckskin Mountains

Tunnel will have varied impacts upon a number of different aspects

of the environment. Some of these impacts will be beneficial and

others adverse. Still other impacts are as yet unquantified. Certain
‘ impacts will be beneficial in some respects and adverse in others. Tor

purposes of this section on the overview of the impacts of the Havasu

feature, the impacts have been divided into two catecories: (1) impacts

on natural resources; and (2) impacts on people. The impacts on natural

resources will have secondary impacts on the human environment as well.

Impacts more directly affecting people will in most instances indirectly

affect the natural resources in the project area.

1. Natural Resource Impacts

The first noticeable impact will be from construction activities
at the feature site. These activities will disrupt and have some adverse
impact on the natural environment locally, which will be the greatest
during the initial phase of construction. “fitigatina factors discussed
hereafter and in Chapter IV will confine the impact from these activities
principally to the immediate area around the various facilities.

Land-related impacts will include the 200 acres of rizht-of-way

required for the project. Vegetation will be disturbed and removed
during construction of the feature. Vegetational disturbhance and
removal will be small compared to the overall area. Vegetative clearing

will be primarily centered at borrow arcas, the pumpinz plant site, aad
transmission line footings.

Steps outlined in Chapter IV will be taken to =inimize drownings
at the tunnel outlet portal. TIncreased recreational use associated with the
embankment of the intake channel has problematical impact on wildlife
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 impact on air and noise quality in general is
expected to be small. Noise levels during construction will temporarily
disrupt some wildlife 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 Colorado 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 human impacts of the feature will be related to
employment levels in construction and operation, length 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.

he project will increase the supply of water available for
M&I and agriculture uses, and help minimize the cost of water. Less
ground-water pumping will 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
will have a peripheral wildlife benefit in that a number of bird species
are benefited by the proximity of grain crops to their habitat areas.

There will be no unmitigated impact on the archeological
resources of the feature area. An intensive program to survey and
assess these resources has been completed for the feature.

There will be adverse impacts where 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 Action

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 impacts 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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a. Borrow Arecas

The use of areas for borrow will be restricted and controlled.
Materials excavated from the pumping plant site will be used to construct
the landform embankment of the intake channel. Additional material
excavated from the tunnel inlet portal may alsc be used in the embankment.
Borrow areas will be needed principally for concrete agsregate during
tunnel and pumping plant construction. The location of the agpregate
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 Wash 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 borrow 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 vegetation on the 10-20 acres
involved, and temporarily displace associated wildlife. The extent
of the impact on esthetic values, natural vegetation, and wildlife
habitat will be considered in choosing the final location, size, and
configuration of the borrow pits. Normally, no seedin~ or replanting
of the borrow areas will be required under the general construction
specifications. In areas where removal of topsoil will be required
to provide access to the desired material, the topsoil will be replaced.
‘The replaced topsoil should contain adequate seed for revesctation.

Restoration of borrow arcas will be accomplished by
reshaping the pits to blend them with surroundinc terrain. The
areas will be left with gradual slopes and drainage features to
prevent erosion and undesirable ponding of water. The area will be
scarified or ripped on the contour to create a rough surface capable
of entrapping moisture, thercby enhancing natural and supplemental
revegetation. The moisture entrapment may provide temporary water for
wildlife and vegetation. Stagnation of the water and possible wosquito
breeding may also occur at tinmes.

Precipitation will generally control the recovery tine
1 £

necessary for vegetation and earth raterials to reach 2 level of
esthetic acceptance for each segment of the lavasu feature. Linited
restoration of native vesetation will be attempted vhen it is feasihle.

b. Construction Access Roads and Camps

Construction access roads will be necessary to facilitate
the work and allow safe travel of construction personncl. (See
Figure 6.) Existing roads or trails in the area will be used to
the maximum extent possible for access to the censtruction area. An
access road from Arizona State Tighway 95, adjacent to the pumpine
plant site up the hillside to the inlet portal, will be reqnired.




HAVASU NATIONAL
D ’;y\'\ WILDLIFE REFUGE

\ BUCKSKIN MTS,
¥ TUNNEL

2

|COLORADO RIVER

{
INDIAN RESERVATION

i . A

LA

townsite.

concrete aggr

contracto

R.I9W. R.I8 W, RITW

EXPLANATI ON

boundary of lands withdrawn for new Parker
Environmental statement on this potential
change in land use will bhe prepared
Land Management before this potential

Public lands generally within the flood plain of Osborne|
“ considered by Reclamation as potential

egate borrow areas. Small and |imited

this area will be designated for

rs. Areas will generally be 10 to
area. Lands not utilized will be restored

uses following completion of construction.

| T8N

| N.1,100,000

34°00'

RI4W RI3W
:
\
Ten® e 3 T6N
\ P
\ NN
GRANITE \ WASH k A\ 3950
= N <,
MOUNTAINS
/
- A\ A/ ~
) < e TN
A ) fr \\ e
ot ~ e INDEX MAP

. }”J/

N T 5 g
A W \ N. 1,000,000 §;G
Vicksburg s - s ; z§

P ) . % y &
£ wi

v

tioh
Vicksburg Junc ioh .,

) | RIW. |

\C\%;c / 7 ) = T.4N.
b \%‘A (. s ™) (
\\‘\\\‘ | ‘ T)‘/\ /<

7

\ 3 N._960,000
CENTRAL
/ ~ ZONE)

\Y

|
: ,'
PLAINS
CEN 3
WASH

. ‘HARQUAHALA
e \
e UNOE %
*2' o s gy rion ity
ITTLE HARQUAMALA —  SSeec \ ; . & T3IN
i PUMPWNG PLANT X

~ : i N.980,000
/ “Sa CENTRAL
“ = S ZONE)
T2N o z 9 ‘ T.2N
| ~ ~N VS 1 35° 30
35°30 | J Yo, b " o E‘“Lgr ) S
| / / N §< STay, o { S
\ - il
: / 3 R IS B 8y
N. 900,000 R ‘ P e g:"h} , 8';2 N
(WEST JONE) b j L‘RANEGRAS : PLAIN w! Ung 8 e 3%
R14W RI3W. R.I2W T RI1W., GSR Med
115°30 2 0 4 []

EXPLANATION
AUTHORIZED PROJECT FEATURES
Lt Pumping Plont
= @mapname Open aqueduct

J===m==a( Tunnel

Jreesssssse( Siphon

CONSTRUCTION MATERIALS
X Earthfill

4 Sand and gravel (Further exploration .and
testing necessary for specification design.)

4 Riprap or rockfill (Further exploration and
testing necessary for specification design.)

NOTE
Arizona state plane coordinates central
and wes! zones

==X ]
SCALE OF MILES

UNITED STAVES
DEPARTMENT OF THE INTERIOR
BUREAU_OF RECL AMATION
CENTRAL ARIZONA PROJECT

GRANITE REEF DIVISION-ARIZONA
POTENTIAL PARKER

TOWNSITE & BORROW AREAS
LOWER OSBORNE WASH

TRACEOD. .. _WEK. _?. a2 e MECOMMENOED — — —— — .
CHECKED. . o e e e e e, PAPPRONBDL . i s s s s i i s S iy i o
7 344-330-

Figure 15




The existing Osborne Wash, Mineral Wash, and Planet Ranch “oads will

be used for access to the tunnel outlet. Indiscrininate creation of

new trails will be controlled on Federal lands under provisions of
Executive Order No. 11644 and regulations to be promulgated and published
in the Federal Register. The value of these regulations is dependent
upon the response and support given 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 Mesa 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 Arizona laws.

A minor amount of road improvement on Yuma County roads
will be required for access to the construction areas. [Existing
roads will generally have to be improved to handle the necessary
increase in construction traffic. Existing roads in good condition
and capable of handling the anticipated increase in traffic will
have to be maintained in their present or improved conditionm.

Construction roads and on-site equipment storage areas
necessary for orderly construction will be located within the right-
of-way whenever possible. Construction access roads will be closed
to the general public. The closed roads should limit the contractor's
liability, promote public safety, and prevent unnecessary disturbance
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 new camps for construction. personnel.
Temporary water and sewage facilities mecting the requirements of
Federal and Arizona State health laws will be established. Temporary
trailer camps will be provided with portable chemical facilities when
other appropriate methods of sewage disposal are not available.
Residential and related developments at Parker and Lake Havasu City,
and on private land along Arizona State Highway 95 between those two
towns and in the general area of construction will provide temporary
housing, material storage, and construction field office sites. The
sanitation facilities in these towns and along the Parker strip may
have to be supplemented to meet the increase in temporary population.
These problems will be met by the local communities in compliance
with applicable regulations of the Arizona State or County llealth
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Departments and the Environmental 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-way 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 comstruction 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 vegetation 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 material
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 discomfort to people and wildlife may occur in
rare instances. However, this discomfort will not exceed that
experienced during periods of high winds or duststorms in the area.

e. Storage of Materials

Delivery schedules for necessary materials, lead time,
and remoteness of the 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 will
generally be incorporated with 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. Material 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 will 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. Vegetation 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 will probably be about
8 to 9 years.

0il, diesel fuel, grease, and solvents may be spilled on
the ground during maintenance activities. Such waste products will
be controlled as much as possible to avoid water pollution in case of
flash flood or runoff. Other waste products will generally be collected
and disposed of in an acceptable manner and in accordance with current
policy. UILquipment service areas will require extra effort to return
them to conditions that will support vezetation and will be compatihle
with the original conditions.

g. Lighting
Adequate equipment and supplemental liphting will he required

to support nighttime construction activities in 2 safe manner. The
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length of the workday, economic utilization of equipment, and the number
of shifts necessary to meet the required contract deadlines are prerog-
atives of the contractor. In addition, extreme desert heat may force

the contractor to adjust working hours to provide for tolerable working
conditions. Adequate lighting will also be required in areas of
materials storage, equipment service, office, and any camps to provide
necessary security. Due to the remote nature of most of the construction
sites, lighting should not affect populated areas, but wildlife will be
disturbed.

h. Noise 135

Large earthmoving equipment produces a high level of noise.
The noise associated with heavy equipment operation is highly objec-
tionable in confined areas or near developed areas. The greatest
relative increase in noise level will occur during the nighttime. Use
of equipment on a round-the-clock basis is not uncommon in the construc-
tion industry. But due to the remoteness of the construction area, no
great disturbance of the populace is expected.

Blasting will be required in some instances. DBlasting will
be permitted only after adequate provisions have been made to protect
persons, the work, and the public or private property. Preccautions
will also be taken to prevent scattering of rocks or debris outside
the work area. A special effort will 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 will return to
the area after noise levels diminish.

i. Increase in Traffic 128

Vehicular and pedestrian accidents may be greater than normal
during the construction period due to the increased traffic. Desert
heat, off-highway travel, and substandard roads when used for traveling
to and from the construction area during all hours of the day present
hazardous conditions. Safety provisions will be included in construction
specifications to minimize safety hazards caused by heavy construction
equipment traffic., In heavy use areas such as Tighway 95 at the pumping
plant site, the contractor will be required to provide competent flagmen
or guards to control public traffic and other equipment with a ninimun
of inconvenience and delay to the public.

Only those personnel associated with construction will be
alloved on the closed access roads, thereby eliminating a major safety
concern. Construction personnel traveling through the local area will
be controlled by the state and local traffic rezulations.

Wildlife in the Bill YWilliams portion of the Havasu dational
Wildlife Refuge will be disturbed by increased traffic. Completion of



‘ construction will permit wildlife to return to the areas with minimal
detrimental effects., Traffic on the Planet Ranch and Mineral Wash
Roads may cause some disturbance to bighorn sheep, burros, and other
wildlife in localized areas adjacent to the roads. The Osborne Wash
Road from Parker will be the primary access route to the tunnel out-
let portal. Arizona State Highway 95 will experience an increased
traffic load between Parker and Lake Havasu City and the pumping plant
site.

j. Lrosion of Disturbed Areas

Wind action and periodic rainfall may cause erosion of the
disturbed areas. Erosion control will be required at the cut slopes for the
pumping plant, discharge lines, tunnel portals, and in some disposal
areas. Where 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. Water 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 wells, 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 obtaining and disposing of
water used for construction will be in accordance with standard
Reclamation construction guidelines.

1. Disturbance of Vegetation

As previously mentioned, disturbance of vegetation during
construction will be reduced to a minimum. Restoration of disturbed
vegetation will be accomplished by such revegetation techniques as
transplanting, seeding where appropriate, and/or special preparation
of the disturbed areas to accelerate maximum natural regrowth. The
technique best suited to each individual soil area and plant species
will be employed following careful evaluation. Native vegetation will
be salvaged where practicable, especially vegetation protected by law.
Vegetative habitat is not sufficiently extensive to be 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 disturbance. Accordingly, construction of the Havasu feature
will not have a significant impact on vegetation. Of the 200 acres

47




. required for right-of-way, only about 40 acres will be required for
the permanent structures including the pumping plant discharge lines,
tunnel portals, transmission line footings, dike, new access roads,
and improvement of existing roads. The remaining area used for construc-
tion purposes will generally be left in a condition that will facilitate
revegetation, and in the long term may be expected to support successional
stage regrowth. Tt is expected that saltcedar growth will eventually
be established along the landform embankment forming the intake
channel dike. There is no marsh growth in the area of the intake channel.
The sparse vegetation along the tunnel route on the top of The Mesa
is supported exclusively by precipitation and will not be disturbed.
No significant vegetational communities will be destroyed.

m. Temporary Disturbance of the Bill Williams Portion of
the Havasu National Wildlife Refuge

The intake channel, which will be located within the Havasu
National Wildlife Refuge (HNWR), will occupy approximately 60 acres of
the open water area of the Bill Williams portion of the refuge. 1In
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 Williams
arm of Lake Havasu and will not cross or pass near the Bill Williams
' River delta which is a significant marsh area within this portion of
the refuge. Therefore, none of the delta area of the Bill Williams
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 HNWR area except for the intake channel.
Operation and maintenance of the Havasu feature will cause no
disturbance to big game mammal or waterfowl migration patterns
through the Buckskin Mountains and into the refuge.

Fish and Wildlife 17> 18, 21, 28, 29, 35, 53, 85, 94, 95,
100, 116, 117, 118, 121, 127, 128

N.

Based on behavior patterns of most wildlife 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
Mountains Tunnel inlet and outlet portals.

The most significant areas in the Bill Williams portion of
the HNWR consist of the marsh habitat on the Bill Williams River delta,
the riparian habitat along the Bill Williams River, and the riparian
vegetation along the shoreline of Lake Favasu. The Havasu feature
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will be located about 0.8-mile from any significant marsh areas of

the delta and construction activities should have little, if any,

effect on the better wildlife habitat of the refuge. Subscquent to
construction, the feature itself will have insignificant effect on
wildlife, except for possible disturbance from increased use of the
Planet Ranch Road. Except for a temporary disturbance of asbout 1 year,
during construction of the 3,000-foot-long discharge lines between the
pumping plant and the inlet portal of the tunnel, migration routes for
part of the approximately 50 desert bighorn sheep presently ranging in
the Buckskin Mountains area will be relatively undisturbed by the
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 cause 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 indicated that the rock
formations are not saturated and there will be no dewatering of rock
formations during construction. Most springs identified on topo-
graphic maps and in Figure 12 in these mountains are intermittent 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 Island.

In the spring of the year, approximately 15 pair of great blue heron

nest on Heron Island located about 4,500 feet northwest of the pumping
plant site. Heron Island will not be physically touched during construc-
tion of the Havasu feature. The embankment forming the intake 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 the featuyre
will not form a land bridge to the island.

The most likely impact on the colony would result from
blasting noise. Blasting will be controlled to the extent possible
to coincide with periods of least activity of the heron colony. Minimum
practical amounts of explosives for economical rock breakage will be
used. Noise from blasting, which will probably occur no more than once
a day during the blasting program, should be minimal and no more
significant than sonic booms which are common in the area. In general,
total construction activity involving heavy equipment and blasting 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 Williams arm of Lake Havasu are fishing,
motor boating, and water skiing.

Since the Havasu feature avoids the primary habitat of
the Bill Williams portion of the wildlife refuge, it will not affect
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the stopover point for migratory waterfowl. one of the habitat of
the Yuma clapper rail included on the United States List of Tndangered
Fish and Wildlife will be affected. The only such hahitat in close
proxinity to the ilavasu feature is above and below the bridge where
Arizona State Highway 95 crosses the Pill Tilliams River, J.8-nile
or more from the site.

Potential adverse impacts on fish have been counsiderad
during project planning. Preliminary assessments indicated that
very few fish in comparison to the overall fish population of Lake
llavasu will move through the intake channel and be adversely affected
by pumping operations. These fish would be types oriented to open
water movement and feedingz, such as threadfin shad and striped bass.
It is expected that the intake channel embankment should provide a

new brood area for the larcemouth bass in the lake.

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 somewhat from preliminary assessments.
This report states in part ''We cannot now fully agree with previous
opinions that only a few pelagic fish would be adversely affected by
the pumping operations. It is likely that a fish scrcen device, either
physical or electrical, will be necessary either now primarily for
catfish or in the future years to protect an increasin~ population of
striped bass. . . ."" The report based this conclusion on several points.
The Bill Williams arm differs from the rest of Lake Havasu in that the arm
area experiences moderate to heavy turbidity and siltation due to
seasonally variant flows from the Bill Williams River. This fact,
coupled with recent investigations and fisherman interviews, led to
the conclusions that the major immediate impact of intake channel
construction would be on channel catfish. Additionally, once the area
stabilized, it would become increasingly suitable for other fish as

well, including striped and largemouth bass, grcen sunfish, and bluegill.

The report further recommends that a monitoring program be
set up for the first year of operation to determine fish losses. If
at that time protective devices appear unwarranted, the report recommends
a 5-year followup of less extensive sampling to substantiate the findings.
The report does not recommend the type of fish screening device but
suggests that the information secured from the monitoring program
would be available for design considerations.

The Bureau of Reclamation, with the assistance of the Arizona
Game and Fish Department, California Department of Fish and Game, Bureau
of Sport Fisheries and Wildlife, U. S. Coast Guard, and the University
of Nevada at Las Vegas, has initiated a monitoring program to compare
the habitat and fish species presently in the Bill Willaims arm with
those in future years. A copy of the first year's Progress Report on
Lake Havasu Aquatic Impact Study should be available about January 1, 1973.
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Experience to date by California fishery managerment
personnel concerning the intake pumping plant of the Metronolitan
Water District of Southern California, which pumps directly from the
main body of Lake Havasu 4 miles to the northwest, does not demonstrate

that fish are being pumped to an extent adverse to the population.

o. Turbidity During Construction

The turbidity resulting from construction activities will
have no significant effect on sedimentatjon in Lake Yavasu. Fish and
wildlife and recreation will be little affected by occasional inter-
mittent or temporary turbidity.

For the most part, the area affected will be linited to
the immediate vicinity of the landform embankment. During construction
of the embankment, lake sediments will be disnlaced and these sediments,
combined with fine particles from the material being dumped, will cause
a temporary localized increase in turbidity. The initial portion of the
landform embankment will be built during the first vear of construction
at the site. Placement of additional materials on the embankment during
the subsequent 3 to 4 years of construction, such as constructing freeform
expansions and rock protection for the embankment, will also occasionally
increase turbidity. Ixistine turbidity within the Bill Williams arm is
characterized as moderate to heavy due to storm runoff and floodflows
that carry heavy sediment loads. That fact plus the water depth,
quantity of materials deposited, and the time for displaced sediment
to settle indicate that the affect of turbidity arising from construc-
tion will be small and only of a temporary nature. The ecology of the
lake hottom underlying the proposed landform enmbanknment will be severely
disrupted. This disruption, which will occur over an arca of about 10 to
12 acres, will have a negligible effect on the overall lakebed ecology of
the B3ill Williams arm.

Stipulations concerning techniques to be employed will be
included in construction specifications with a view toward reducing
turbidity to a minimum, especially duringz the initial phase of construc-
tion of the embankment structure.

22
p. Sociological 68, 63, 122

The town of Parker, Arizona, in Yuma County, was established
at its present location in 1905 near a railroad crossing of the
Colorado River. The town is named in honor of feneral Eli Parker,
Commissioner of Indian Affairs, and curiously, FEarl 'l. Parker, the

locating engineer for the railroad. The town had a 1970 population of 1,948.

Lake Havasu City, established in 1963, is a planned community development
of the *cCulloch Corporation. Take llavasu City has gained internatioral
recognition as a result of the recent relocation of the London Bridge
within its confines. The TLake Havasu City arca has a population of
approximately 5,000.
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The 9-year construction proqgram for the avasu feature can
be expected to have a significant affoct on the population and economic
levels of these two coamunities. Subsequent to construction, there
will be a reduction in population and economic activity. However,
because of the ever-increasing use of the area for recreational

and retirenment living, it is expected that the post construction transition

for Parker and Take ilavasu will be less than has bheen cxperienced in the

past in other areca

)]

It is expected that the economic and population impacts
of construction will have less effect on Lake Havasu City than
Parizer. This is due in part to the fact that Parker is the nearest
railroad shipping point and will also be the location of the 3Bureau
of Neclamation field office. Construction personnel will he cxpected
to find housing and related community services mostly in Parker and
Lake Havasu City. Tt is anticipated that the influx of construction

personnel, together with the employment of local residents in
construction, will result in an increased need for employnent in
support industries, educational institutions, and other comnunity
service facilities which will provide increased employment opportunities.
Public Laws 81-815 and 81-874 established nrograms of financial assist-
ance for school construction and maintenance and oneration in areas
affected by TFederal activities (impacted areas program). The
estimated population increase associated with construction and service
‘ industries for the Havasu complex, together with construction of the
Granite Reef Aqueduct as far as 'lope and the Bouse 1ills Pumping Plant,
is shown in the following tabulation:

Construction Population From Nonbasic Total
Year Basic Employment Employment Population
1 375 375 750
2 1,350 1,350 2,700
3 2,100 2,190 4,200
4 2,250 2,250 4,500
5 2,325 25325 4,650
6 2,325 2,325 4,650
7 25175 2,175 4,350
8 1,350 1,350 2,700
9 450 450 900

During the early part of the construction period, highway
traffic will increase between the communities of Parker and Lake iiavasu
City, both as a result of use by construction worlers and the movinn of
heavy equipment to the site. As construction work advances, there will
be an increase in railroad movement into the Parler area transporting
heavy construction equipment and equipment for installation in the
pumping »nlant. This will result in increased movement of bhulky
equipment on the highway from Parker to the construction site. "There
contractors are required to use roads for access to the work, they will
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be required to maintain them and to provide dust abatement measures in
accordance with standard Bureau of Reclamation procedures.

The increase in temporarv and permanent population in Parker
and Lake Havasu City will probably result in some increased hunting and
fishing pressure and recreational use of the total recreation resource
including the Bill Williams arm of Take llavasu.

q. Archeological and llisterical 26, 27, 40, 101, 102, 115

The Havasu feature site was surveyved bv the Arizona State
Museum to determine the extent of ary archeolocical resources in the
area. The only resource disclosed bv this survey wns a lithic tool
quarry of minor significance in the general area of the tunnel
alinement which will not be disturbed by construction or subsequent
operation and maintenance of the feature. To further insure that
archeological values are preserved, on-the-ground checking will be
performed in advance of construction, and monitoring will be
accomplished during construction for any sites not visible on the
surface in the feature area.

r. Topography

The topography will be altered at the pumping plant site
by site preparation for the pumping plant. This will be a permanent
impact. The trench excavation, pipe installation, and subsequent
backfill over the discharge pipelines will result in minor topographic
impact. The access road to the tunnel inlet portal will be a permanent
impact upon the slope of the mountain, as will the tunnel inlet portal
in the cliff face. The tunnel itself will net cause an impact except
as it relates to the material eucavated and placed in disposal areas.
The intake channel embankment will form a manmade peninsula-like
structure in the lake. The borrow arca for concrete aggregate will
cause a depressed section where the naterial is removed, but reshaping
requirenents will reduce the noticeable cffects.

s. Ifineralization

No significant mineral locations have been identified in
the fecature site. Assessment of corce drilling along the tunnel
alinement showed no significant mineralization. The drilling program
consisted of a total length of about 5,800 feet of core drilling at
2 holes ranging in depth to about 500 feet and to at least 10 feet
below the tunnel grade. There is the possibility that a few mineralize-
pockets may be cncountered during ciucavatiorn of the tunnel, although

there is no indication that such pockets would be of commercial value.
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t. Economic Resources

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. The estimated quantities of
such materials include:

Concrete: 220,000 cu.yds.
Gravel 145,000 cu.yds.
Sand 50,000 cu.yds.
Cement 156,600,000 1bs.

Steel:

Reinforcement 5,100,000 lbs.

Structural 6,500,000 1bs. (including tunnel supports)
Miscellaneous 50,000 1bs.
Other:

Piping 130,000 1bs.

Discharge pipes 10,350,000 1bs.

Cranes 350,000 1bs.

Timber 770,000 b.f.

Stoplogs 100,000 1bs.

Valves and Controls 350,000 1bs.
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 Maintenance
of the Feature

Operation and maintenance of the Havasu complex and diversion
of water 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 central Arizona service area. The impacts are discussed on the
following page.
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a. Operation 129

Automatic controls for operation of the Havasu 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 within the building,
the range of this sound will be limited to the immediate vicinity
of the pumping plant. The transformers will have a low humming sound.
In addition, lights will be provided to facilitate safety, observation,
and maintenance activities during the night.

Noise and light will be buffered by using shielding 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. Maintenance

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 operating plans call for an annual l-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 well
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 growth 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 will
be thoroughly studied before any such program is considered for the
project.

The tunnel environment will be essentially without light
except near the outlet portal. Miner aquatic organism growth will
attach to the wetted perimeter. Waterborne sediment is expected to
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remain suspended or be carried along the invert by velocity of the water.
Fresh-water clams may grow within the tunnel., If chlorination is not
used, periodic cleaning by brushing or scraping of the concrete surface
may be required to remove the aquatic growths which would then be removed
from the tunnel by washing and sluicing. These wasted materials would

be discharged by sluicing into the upper portion of Osborne Wash. The
magnitude of water discharged would be absorbed by the sands and gravels
of the stream channel and would not reach the Colorado River. The
suspended material would deposit on the sand and gravel and dehydrate.

An example of the tunnel cleaning machine is shown in Figure 16.

In the event that fresh-water clams develop and create shell
deposits within the tunnel, a mechanical loader for loosening tha cdeposits
would be used, Transportation by sluicing or mechanical hauler 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 Wash
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 Pesticides.’

c. Quality of Water at the Pumping Plant

: Project pumping through the intake channel will provide a
mixing and circulatory effect by bringing in mainstream flows into

the Bill Williams arm of Lake Havasu. This mixing should reduce
natural turbidity and slow the overall rate of eutrophication within
the Bill Williams arm. Accordingly, a minor quality improvement is
foreseen in the waters of the Bill Williams arm as a result of this
action. No quality deterioration of mainstream flows will occur as

a result of the construction and operation of the Havasu Pumping Plant.
ns 93

d. Salinity in the Coclorado River

As discussed in Chapter II, present and projected salinity
levels in the Colcrado River are a sericus concern. The present
salinity levels in the lower Colorado River are caused by the
relatively high salinity of the river as it enters the basin,
contributions from salt springs on the river and its tributaries,
return flows from irrigation, and water losses from evaporation and
transpiration.

The diversion of water via the !lavasu Pumping Plant will
have negligible long-term effect on the salinity of the river from
Lee Ferry to the Mexican Border. DTroject diversions are baszd on
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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 reservoirs, 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 Laké 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 area produce
water ranging from 300 ppm to 4,500 ppm total dissolved 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 current usage
from all sources.

Surface~water quality in the CAP area ranges from about
280 ppm of total dissolved solids in the Verde River, 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 water is classified as
C3-S1, indicating that it is suitable for growing salt-sensitive crops
on soils having good leaching capability or moderately tolerant crops
on soils with poor leaching capability. Based on the U. S. Salinity
Laboratory Classification System, the sodium absorption ratio (SAR)
is about 2.4 which is in the very low range. This is important
because waters with a high SAR may not be suitable for an irrigation
supply. There is significantly more calcium and magnesium in
Colorado River waters than local waters, which will tend to keep soils
permeable by exchanging with sodium on the clay particles.

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

The hardness of CAP Colorado River water will typically
be about 360 ppm. This hardness is appreciably higher than all local
surface-water supplies but is less than most local ground-water supplies.
The hardness of ground-water supplies in the Salt River Valley ranges
up to 600 ppm.

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

Colorado River water will transport a salt load into the

central Arizona area. The water will be used as a replacement for
ground water, which on the average, is of poorer quality than 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 the 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 301(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 maf 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 the 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.

With 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 1lifts 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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4
h. Impact on Indian Water Rights 6,

Concern has been voiced relative to the effect of the
project on existing water rights of the Indian reservaticns in the
lower Colorado River basin and the ultimate allocation of water to
reservations in the central service area.

The five Colorado River main stem reservations below
Hoover Dam have had their water rights adjudicated and decreed by
the Supreme Court in the case of Arizona v. California. These are
the Fort Mohave, Chemehuevi, Colorado River, Yuma, and Cocopah
reservations. Their diversion rights provided under the decree are
presented in Table 2. These decreed water rights, including 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 were asserted in Arizona 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 storage and discharge
cause there to be insufficient water supply to satisfy the requirements
of all main stem water users, main stem water rights of earlier priority
than CAP - including Indian, contract and other rights - will be satis-
fied first and diversion amounts for the CAP will be reduced accordingly.

i. Herbicides and Pesticides

The Havasu Intake Channel dike will be rock-faced on one or
both side slopes using materials removed from the pumping plant site and
tunnel. The pumping plant and tunnel will be concrete and steel which
offers the minimum opportunity for plants, algae, snails, or clams to
become established. During the first few years of operation, until a
point of stabilization is reached when the system is used to capacity,
some undesirable biota could be troublesome.

It is anticipated that algae and submersed and emergent
vegetation will grow along banks of the inlet channel. Several species
of mollusks will become established in the inlet channel and pumping
plant forebay. Algae will cling to constantly meoist walls of water
conduits in the pumping plant, the discharge lines and inside the tunnel.
It is not possible to forecast the extent of these infestations which
will depend upon velocity of the water which in turn will be determined
by the rate of pumping. Lack of sunlight and oxygen will also limit
growth of these organisms. Control or suppression measures will conform
to acceptable practices having no effect upon desirable species. Toxic
chemicals which would contaminate the water supplyv will not he used.
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Tribe
Fort Mohave
Chemehuevi
Colorado River
Yuma

Cocopah

Totals

TABLE 2
DIVERSION RIGHTS (ACRE-FEET) OF EACH OF THE 1/

COLORADO RIVER MAIN STEM INDIAN TRIBES AS PROVIDED

UNDER THE SUPREME COURT DECREE IN ARIZONA V. CALIFORNIA

Arizona

96,416
0

662,402
3/

2,744

761,562

California

13,698
11,340
54,746
51,616

0

131,400

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

2/ The Supreme Court did not determine boundaries in cases of controversy.

Nevada
12,534
0
0
0
0

12,534

Total
122,648 2/
11,340
717,148 2/
51,616
2,744

905,496

Figures shown

are those recommended by the Special Master, and subsequently adopted by the Court in

its decree.

3/ Indian Homesteads included with non-Indian lands of Yuma Project (USBR).




Submersed aquatic plant species found in Lake Havasu are
expected to establish primarily along the sides of the inlet channel
as silt collects in the rock crevices. Chemical suppression is con-
sidered impractical with the herbicides now available, considering
the large quantity 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, will eventually
grow in some sections of the inlet channel as a fringe along the waterline.
Extensive growth is not anticipated because of the rock-faced banks and
the sheer slope into deep water. Periodic maintenance either by chemical
control or by physical removal of the cattails, tules, saltcedar, willows,
etc., within the zone of capillarity above the waterline may be required.
In the event chemical control should be necessary, applications of 2,4-D,
Dalapon, Diquat or other herbicides will be made from a sprayer 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 to 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 vegetation never
becomes established and mature. Therefore, wildlife, and especially
birds, will not be endangered by feeding on regrowth or young plants.

Some of the mollusk forms now found in Lake Havasu will
become established in the inlet channel and in dead-water spaces in the
pumping plant forebays. No problem is anticipated from these organisms
within the pumping facilities or tunnel, as water velocities should
carry the eggs and larva stages of snails and clams through the system
into the aqueduct. Screening or filtering is not feasible considering
the quantity of water. There is insufficient knowledge relative to use
of chemicals to control mollusks in expanses of water comparable to the
inlet channel. These organisms will be suppressed largely by biological
control (i.e., natural predators); however, if sandbars favorable to
mollusk reproduction develop, then mechanical or chemical methods will
be necessary to maintain balance between mollusks and their predators.
Chemical control may be practical as certain compounds are specific to
mollusks and will not kill other life forms. Heavy metals will not be
used unless absolutely necessary. If heavy metals are used, all life
will be affected. Copper will not be used if at all possible. Chlorine
and phenols are possible chemicals that may be used for suppressing
mollusks without hazard to wildlife or fish. Use of phenols should be
closely studied as low parts per million may impart an odor in the
potable water after chlorination.

Several forms of algae including those living under conditions
of minimum oxygen and sunlight can be expected to cling to the concrete
walls of the pumping plant discharge lines and in the tunnel. It is
conceivable that algae can establish to the degree where efficiency is
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impaired but should this occur, algae will have to be removed. 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 tle
the minimum water-surface operating elevation of 440, the exposed
vertical surface of the pumping plant will be about 18.5 feet. The najor
major portion of the pumping plant structure will be underzround 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 4.)
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
"Environmental 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 Western Systems Coordinating Council's
"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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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. Unquantified 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 might occur from visitors
to the project, or increased recreational use of the area, cannot be
fully assessed at this time.

4, The effect that increased employment forces working in the
feature area may have on wildlife populations is not fully known.

5. Due to heavy use of the Havasu area by recreationists and
tourists, it is not expected that decreased employment and economic
levels following construction will be as significant as in past years
on similar projects. The full effect of this transition 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. Mitigation
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




of the burro 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 impact 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
will 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 with natural
terrain.,

e. Concealing the required waste areas and borrow 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 for
work and protection of the facilities.

1. Designing the pumping plant and electric facilities to
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 minimize the
amount of right-of-way required.

b. Restoring the areas that are disturbed to a natural landform.

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

d. Providing construction equipment with devices that minimize
noise pollution.

e. Maintaining 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 those which
have been developed in specifications to protect the great blue heron
colony at Lake Havasu, will be incorporated into 211 of the construction
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 plant and tunnel will require control of blasting operations

s0 that a minimum of disturbance to the colony will occur, particularly
during its nesting period. This is discussed more fully in section B.l.
of this chapter.

Excess earth materials accumulated during tunnel construction
will be placed in low profile areas, and shaped to conform with 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 the 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 230-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 Part
of the Feature 7%, 72, 128

During construction, many protective measures are utilized 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 used at various times to facilitate rock removal
during excavation for the pumping plant site, pumping plant structure,
discharge lines, tunnel inlet portal and tunnel. These areas are adjacent
to a mobile-home parking area, Arizona State Highway 95, and Heron Island
which supports a rookery for the great blue heron. ‘lost of the blasting
in these areas will be accomplished during the first 4 years of the 9-year
construction period. Contractors will be required to submit a blasting
program for each blasting activity or series.

When blasting is used, it will be performed in accordance with the
provisions of Subpart U, Blasting and the Use of Explosives, of the
Department of Labor regulations entitled 'Safety and llealth Regulations
for Construction,' the applicable provisions of the Dureau of Reclamation
Supplement thereto and the Arizona State regulations., These regulations




. contain extensive provisions for the safe handling and use of explosives.
Some of the provisions, in part, of Subpart U of the regulations are as
follows:

a. The employer shall permit only authorized and qualified persons to
handle and use explosives.

b. When blasting is done in congested areas or in proximity to a
structure or highway or any other installation that may be damaged, the
blaster shall take special precautions in the loading, delaying,
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 addition to the standard 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 nesting activity of the great blue heron. As necessary,
blasting will be controlled to coincide with periods of least activity

‘ of the heron colony.

Normal construction technique dictates that blasting will occur
anytime from once a day during some portions 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 produce
relatively more noise than will subsequent shots as the face of the
tunnel advances within the rock mass. Sound levels from the rounds
fired within the tunnel will diminish to a relatively low level of
sound reaching the trailer park site or Heron Island as the face advances.
The sound will be characterized by a low rumble rather than by a sharp
crack. The economics of tunnel excavation and lining are such that the
contractor avoids to the maximum extent possible loading and blasting
with more explosive material than is required to meet the minimum excavation
quantity. This is to avoid explosive materials costs for overbreakage,
excessive handling to remove the overbreakage, and placing additional
concrete to fill the space of the overexcavation. This will also avoid
rock fragment throw outside the immediate work area.

[ ]
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‘ lhe sound levels from blasting operations are greatly influenced
by atmospheric corditions including wind direction and velocity and
inversion layers and levels. The mandatory safety precautions include
a series of blasting signals generated by an air-operated warning signal.
Because of their sound level and frequency, signals will probably be more
noticeable than the lower frequency sound wave resulting from the
detonation.

Warning Signal--1 minute series of long blasts > minutes pricr to
blast signal,

Blast Signal--Series of short blasts 1 minute prior to shot.

All Clear Signal--A prolonged blast following 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 County Highway Department
before beginning any construction work involving Arizona State Highway 95
or other public roads where the construction operations will be in progress.
The contractor will be required to provide adequate traffic control
measures to insure against accidents and avoid damage, injury, or
‘ unnecessary delay to passing traffic.

3. Dust Control

During performance of the construction work, the contractor will be
required to institute and maintain efficient measures to reduce dust and
to prevent dust from becoming a nuisance or damaging persons or property.

4, Landscape and Vegetation Protection

Environmental quality protection will be required by the land-
scape provision. The contracter will be required to exercise care in
preserving the natural landscape in the vicinity of the work, and to
conduct operations so as to prevent any unnecessary destruction,
scarring, or defacing of the natural surrcundings. Except where
clearing is required for permanent structures, and for approved
construction roads, borrow areas, and excavaticn operations, all trees,
native shrubbery, and vegetation will be preserved and protected from
damage ordinarily caused by contractor construction operations
and equipment.

5. Restoration and Cleanup after Construction

4

Construction roads that are no longer required by the contractor
will be made impagssable to vehicular traffic, and the surfaces will be
scarifisd and left in a condition which will facilitate natural




revegetation. On abandonment, all camp, storage, and construction
buildings including the concrete footings and slabs, and all construc-
tion materials and debris will be removed from the site leaving the
camp area in a neat and natural appearing condition.

6. Gates and Fencing

Permanent protection measures will include gated maintenance
roads to exclude public access to the tunnel, and fenced transformer
and tunnel portal areas, as required, to protect the public and the
bighorn sheep.

C. Enhancement Aspects

The landform embankment that will form the intake channel is desipgned
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 River
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 will
reflect this economic enhancement. As a long-range benefit, a maintenance
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 or
facilities initially identified as falling under the provisions of the
Fish and Wildlife Coordination Act, P.L. 85-624 (72 Stat. 563), or other
applicable guidelines. In working with Federal and state agencies on
the CAP, additional features have been identified whizh cannot be
classified as mitigation but would, nevertheless, be complementary
to the project. These are defined as enhancement measures, and are
not required or designed to replace or substitvte for a loss resulting
from the project, Enhancement facilities are considered as being in
addition to, or as adding value to the project,

74




Although such facilities are not authorized in P.L. 90-537, land
and water conservation funds or Dingell-Johnson and Pittman=Robinson
money may be available to state and local agencies for construction
and/or operation and maintenance of these facilities. Federal and
state agencies, counties, or certain municipalities may wish to
participate in development, administration, and operation and mainte-
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 ramps;
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 to 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 Registry 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 State 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:16:1,
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:16:1 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:16:1 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 whether 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-long
embankment. This spawning habitat was evaluated during underwater aquatic
observations by Reclamation divers and others as discussed in Chapter IIL.
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 activity and related
nolse, 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 without
permit may be affected. In an area where such species are likely to be
disturbed during construction, the Arizona Agricultural and Horticultural
Commission will be consulted regarding appropriate salvage and disposition
of the plants.

There will 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.




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.

0f 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 surface 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




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 RELATIONSHIP BETWEEN SHORT-TERM USE OF THE ENVIRON!ENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

68, 122,

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.

Most 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 long-term impact on the
desert bighorn due to operation and maintenance of the Havasu complex.

While a temporary disturbance of the relatively low-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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VIiI. TRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

Resource commitments for the Havasu feature will occur. Water and
land resource commitments will be made, as will commitments of electric
power, construction materials, and public funds. 1In addition, there
will be commitments in terms of resources diminished by and therefore
committed to the feature, such as vegetation.

A, Water

The decision by the Congress and the people of the State of Arizona
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 maf per year.

B. Land, Mineral, and Vegetation

Land and associated vegetation will be committed to the project.
The Buckskin Mountains embrace in excess of 60,000 acres of land,
which is classified as Sonoran Desert. Of this total, only about
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 reduction 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 providing 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, which will
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 Prcject are covered under the final Navajo
environmental statement filed with the CEQ on February 4, 1972.




D. Fish and Wildlife, Recreation, and Esthetic Values 35, 100, 128

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 Law 89-72, the joint 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 for 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. Somewhat 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 301(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

This route 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 water-yielding capabilities would remove
water from the overlying formation resulting in a lowering of the
water table in the rock masses along the tunnel alinement. This coyld,
in turn, influence the water resources irn the vicinity of Flagstaff and
the San Francisco Peaks that are relied upon by native vegetation, range
cattle operations, and municipal systems.
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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 132

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 consideratiomns,
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 1lifts,
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 1lifts 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 >3, 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 Refuge 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




construction costs. The results and recommendations of these alternative
studies include the intake channel design recommended in this statement and

7 other alinements or variations contained in the "Report of Ad Hoc Committee
on the Evaluation of Inlet Channel to the Havasu Pumping Plant - Central
Arizona Project,'" dated October 23, 1970. A general layout of the selected
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 would be a channel which would pass through the
Havasu Springs Resort marina where the lessee presently has docking
facilities and a concrete block building housing 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 would 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 would 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 high
potential since it has an almost exclusive location on the Bill Williams
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 within 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 Marina 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 rebuilding marina and other
service facilities equal to those now existing.

This alternative was rejected because the furnishing of

an equivalent marina area would require such extensive space that
much of the present and proposed developments would 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. Photograph No. P344-300-13148




c. Route B - Open Cut South of Marina

The advantages of this alternative are: (a) the intake point to
the lake would be located where there is little, if any, public use,
and (b) there would be no interference with present and proposed
future marina facilities.

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 Marina 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 construction 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. side 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 operationms.
With this route, an access bridge would not be required. The intake
grade would be above the 100-year sediment deposition level.




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 would 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 Williams River and would require the construction of a barrier




dam which would alter the pattern of waterflows and sediment deposition
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