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SUMMARY

( ) Draft (X)) Final Environmental Statement

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

. Type of Action:

( X) Administrative ( ) Legislative
2. Brief description of action:

The project was authorized by Title I of Public Law 93-320, Colorado River Basin Salinity Control
Act, of June 24, 1974. Title I provides for a program of works to enhance and protect the quality
of water available in the Colorado River for use in the United States and Mexico and to enable
the United States to comply with its obligations under agreement with Mexico under Minute No.
242 of the International Boundary and Water Commission, United States and Mexico. Objectives
are: reduce the salinity of Colorado River water delivered to Mexico; more efficiently utilize water
resources; and manage ground-water withdrawal.

The three major features are: (1) the desalting complex which will consist of: (a) a membrane-process
desalting plant of approximately 100-million gallons per day capacity to treat Wellton-Mohawk
Division, Gila Project drainage water; (b) the extension of the concrete-lined bypass drain from
Morelos Dam to Santa Clara Slough in Mexico; and (c) replacement of an existing metal flume
in the Main Outlet Drain Extension with a concrete siphon. Nonstructural measures consist of:
(a) an irrigation efficiency improvement program in the Wellton-Mohawk Division, a cooperative
program of irrigation management services, and Federal cost-sharing assistance for on-farm irrigation
system improvements; (b) an irrigable acreage reduction program in the Wellton-Mohawk Division;
and (c) acquisition of land, if needed, in Painted Rock Reservoir. (2) Construction of a concrete-lined
replacement canal for the first 49 miles of unlined Coachella Canal. Nonstructural measures provide
for acquisition of lands involving 4,200 acres, on the Imperial East Mesa which received or have
the right to receive irrigation water. (3) Protective and regulatory ground-water pumping plan which
includes two well fields within 5 miles of the Arizona-Sonora Boundary with a designed capacity
to pump 160,000 acre-feet per year. Nonstructural measures include acquisition of 23,500 acres
of land or interests therein that lie within 5 miles of the Boundary. Project features will be located
in Yuma County, Arizona; Imperial County, California; and Sonora, Mexico. Construction is
scheduled to begin in 1975 and completed in 1981 at an estimated cost of $155,500,000 (April 1973
prices).

3. Summary of environmental impacts and adverse environmental effects:

The project will result in the savings of 424,000 acre-feet per year of Colorado River water. Electrical
energy requirements will amount to a maximum of 424,000,000 kWh per year. Fish and wildlife
habitat losses will amount to about 297 surface acres of open water and 5,200 acres of riparian
vegetation. Mitigation measures will be provided on up to 3,500 acres of land. These measures
will compensate for all fish losses and most wildlife losses. There will be retirement from agricultural
uses or restrictions on future agricultural development of 37,300 acres of land. Rights-of-way
amounting to a maximum of about 2,700 acres of land will be required for construction of new
project facilities.

4. Alternatives considered:

Total shutdown of the Wellton-Mohawk Division

1.
2. Augmentation of the Colorado River
3. A moratorium on future development in the Colorado River Basin
4. No Action
5. Other
5. List of entities from whom comments were requested: See attached list.

6. Date made available to CEQ and the public:

Draft statement (DES 74-39): April 1, 1974
Supplement to Draft statement (DES 74-83): August 27, 1974

JUN 181875

Final Statement:




DISTRIBUTION LIST FOR FINAL ENVIRONMENTAL STATEMENT
COLORADO RIVER BASIN SALINITY CONTROL PROJECT, TITLE I

LISTING OF FEDERAL, STATE, AND LOCAL AGENCIES AND PRIVATE ENTITIES TO WHOM
COPIES OF THE DRAFT STATEMENT AND SUPPLEMENT TO THE DRAFT HAVE BEEN SENT

WITH THOSE RESPONDING INDICATED BY "*".

To be distributed by Commissioner's Office, Washington, D.C.

Department of the Interior, Washington, D.C.
*Director, Fish and Wildlife Service
Director, Geological Survey
*Commissioner, Bureau of Indian Affairs
Director, Bureau of Land Management
*Director, Bureau of Mines
Director, National Park Service
*Director, Bureau of Outdoor Recreation

*Advisory Council on Historic Preservation, Washington, D.C.

*Department of Agriculture, Washington, D.C.
*Department of the Army, Office of the Corps of Engineers, Washington, D.C.

Department of Health, Education, and Welfare, Washington, D.C.
Department of Justice, Washington, D.C.

. Department of State, Washington, D.C.
Environmental Protection Agency, Washington, D.C.
International Boundary and Water Commission, E1 Paso, Texas

Information copies to be distributed by Lower Colorado Regional Office,
Boulder City, Nevada

Federal Agencies

Regional Director, Southwest Region, Fish and Wildlife Service,
Albuquerque, New Mexico

Regional Director, Fish and Wildlife Service, Portland, Oregon

Field Supervisor, Division of River Basin Studies, Fish and Wildlife

Service, Phoenix, Arizona
Division of River Basin Studies, Fish and Wildlife Service, Laguna Niguel,

California
*Geological Survey, Reston National Center, Reston, Virginia
*State Director, Bureau of Land Management, Phoenix, Arizona
District Manager, Bureau of Land Management, Yuma, Arizona
District Conservationist, Soil Conservation Service, Yuma, Arizona
*Los Angeles District, Corps of Engineers, Los Angeles, California
*Regional Office, Department of Health, Education, and Welfare,
San Francisco, California
*Environmental Protection Agency, San Francisco, California
Engineer-in-Charge, International Boundary and Water Commission, Yuma,

Arizona

NOTE: Although distribution to Federal agencies by the Regional Director
were intended as information copies with official responses anti-
cipated from their Washington offices, some comments were received
directly from the field offices.




State Agencies

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

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

Advisory Commission on Arizona Environment, Phoenix, Arizona
*Arizona Game and Fish Department, Phoenix, Arizona
Regional Supervisor, Arizona Game and Fish Department, Yuma, Arizona
*Arizona Highway Department, Phoenix, Arizona
Arizona Outdoor Recreation Coordinating Commission, Phoenix, Arizona
*Arizona Department of Transportation, Phoenix, Arizona
*Arizona State Land Department, Phoenix, Arizona
Arizona State Parks Board, Phoenix, Arizona
Arizona State Soil Conservation Service, Phoenix, Arizona
*Arizona Water Commission, Phoenix, Arizona
Department of Economic Planning and Development, Phoenix, Arizona
California Department of Fish and Game, Sacramento, California
California Department of Fish and Game, Blythe, California
California Department of Water Resources, Sacramento, California
Colorado River Board of California, Los Angeles, California
*Department of Parks and Recreation, Sacramento, California
*The Resources Agency of California, Sacramento, California
. Colorado Water Conservation Board, Denver, Colorado
*Division of Colorado River Resources, Las Vegas, Nevada
Department of Conservation and Natural Resources, Carson City, Nevada
New Mexico Interstate Stream Commission, Santa Fe, New Mexico
Department of Natural Resources, Salt Lake City, Utah
*State Engineer, State Engineer Office, Santa Fe, New Mexico
State Engineer, Cheyenne, Wyoming

Local Agencies

Imperial County, E1 Centro, California

Maricopa County Board of Supervisors, Phoenix, Arizona

Maricopa County Flood Control District, Phoenix, Arizona

Yuma County Board of Supervisors, Yuma, Arizona

Yuma County Chamber of Commerce, Yuma, Arizona

Yuma County Highway Department, Yuma, Arizona

Yuma County Natural Resources Committee, Yuma, Arizona

Yuma County Parks and Recreation Department, Yuma, Arizona

Yuma County Public Works Department, Yuma, Arizona

Honorable Herman Magana, Mayor of Somerton, Arizona

Honorable Doug Morris, Mayor of Wellton, Arizona

Honorable Ersel Byrd, Mayor of Yuma, Arizona

Chairman, Cocopah Indian Tribe, Somerton, Arizona

President, Quechan Tribal Council, Winterhaven, California
*The Colorado River Water Conservation District, Glenwood Springs, Colorado




Coachella Valley County Water District, Coachella California
Imperial Irrigation District, E1 Centro, California

North Gila Valley Irrigation District, Yuma, Arizona

Unit "B" Irrigation and Drainage District, Somerton, Arizona
Wellton-Mohawk Irrigation and Drainage District, Wellton, Arizona
Yuma County Water Users' Association, Yuma, Arizona

Yuma Irrigation District, Yuma, Arizona

Yuma Mesa Irrigation and Drainage District, Yuma, Arizona
*Arizona Conservation Council, Phoenix, Arizona

Arizona Public Service Company, Phoenix, Arizona
*California Farm Bureau Federation, Sacramento, California
*District #4, Council of Governments, Yuma, Arizona

Department of Water and Power, The City of Los Angeles, California
*The Maricopa Audubon Society, Phoenix, Arizona

Metropolitan Water District of Southern California, Los Angeles, California
Southern California Edison Company, Rosemead, California

Arizona State Reclamation Association, Phoenix, Arizona

Arizona Wildlife Federation, Phoenix, Arizona

Fluor Corporation, East Los Angeles, California
*Fortuna Water Company, Inc., % Law Offices of Byrne and Ellsworth,

Yuma, Arizona

Friends of the Earth, San Francisco, California

National Wildlife Federation, Phoenix, Arizona

National Wildlife Federation, Western Regional Office, Sacramento,

California

Native American Rights Fund, Boulder, Colorado

*Sjerra Club, National Water Resources Committee, Santa Fe, New Mexico
Sierra Club, Southern California Representative, Los Angeles, California
*Sierra Club, Southwest Representative, Tucson, Arizona
*The Wildlife Society, Arizona Chapter, Phoenix, Arizona
*Yuma Natural Resources Conservation District, Yuma, Arizona

Yuma Valley Rod and Gun Club, Yuma, Arizona

Private Entities

*Mr. C. E. Brabyn, Corona del Mar, California
*Ms. JoAnne Dombrowski, Somerton, Arizona

*Ms. Caroline Jessen, Yuma, Arizona

*My. John R. Nicholson, Hemet, California

*My. and Mrs. R. J. Robinson, Somerton, Arizona
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Repositories of this Environmental Statement for Public Access
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Arizona Collection
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and Archives
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Arizona Western College
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Law Center Library
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University Park
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Miss Gertrude Thayer, Librarian
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Regional Headquarters
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Phoenix, Arizona 85003

Mr. Clarence M. Dial, Librarian
Mesa Public Library

Maricopa County System

59 East First Street

Mesa, Arizona 85203

Phoenix Public Library
12 East McDowell
Phoenix, Arizona 85004

Mr. Bradley Simon, Librarian
Scottsdale Public Library
Maricopa County System

3839 Civic Center Plaza
Scottsdale, Arizona 85251

Tempe Public Library
Maricopa County System
3300 South Mill Avenue
Tempe, Arizona 85281

Mrs. Frances E. Thomas, Librarian

Yuma City County Library
Regional Headquarters
350 South 3rd Street
Yuma, Arizona 85364




PREFACE

The Draft Environmental Statement entitled the "Colorado River
International Salinity Control Project" was filed with the Council on
Environmental Quality (CEQ), and distributed for review and comment
on April 1, 1974. The statement was prepared for Legislative action in
support of H.R. 12334 and S. 3094. Subsequently, H.R. 12165, introduced
as a separate bill, was passed into Public Law 93-320 on June 24, 1974.
In addition to covering those features that were in the original bills,
H.R. 12165 also included in Title I of the Act the additional feature of
protective and regulatory ground-water pumping.

Following the enactment of H.R. 12165 into Law as the Colorado River
Basin Salinity Control Act, a supplement to the Draft Environmental
Statement was filed with CEQ and made available for review and comment
on August 27, 1974. The purpose of the supplement was to describe the
environmental impact of the feature of protective and regulatory ground-
water pumping in order to remain consistent with the requirements of the
National Environmental Policy Act (NEPA) of 1969, CEN guidelines and
Reclamation Instructions. On October 5, 1974, a public hearing on the
draft environmental statement and the supplemental draft environmental
statement was conducted in Yuma, Arizona.

To be consistent with Public Law 93-320, the title of this Final
Environmental Statement has been changed from Colorado River International
Salinity Control Project to Colorado River Basin Salinity Control Project -
Title I. Title II features of P.L. 93-320 will be covered under a
separate environmental statement.

The major physical features included in Title I are:

1. Construction and operation of a desalting complex on
the Main Outlet Drain Extension to treat agricultural
drainage flows from the Wellton-Mohawk Division,

Gila Project, Arizona.

2. Construction of a lined canal for replacing the first
49 miles of the unlined Coachella Canal, Imperial County,
California.

3. Development of two protective and regulatory ground-
water pumping well fields within 5 miles of the
Arizona-Sonora Boundary in the extreme southwest
corner of Yuma County, Arizona.
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I. DESCRIPTION OF THE PROJECT

A. Introduction

This final environmental statement entitled "Colorado River Basin
Salinity Control Project, Title I," was prepared by the Department of
the Interior, Bureau of Reclamation, Lower Colorado Region in support
of Title I of Public Law 93-320, which authorizes and directs the
Secretary of the Interior to proceed with a program of works of
improvement for the enhancement and protection of the quality of water
available in the Colorado River for use in the United States and the
Republic of Mexico, and enables the United States to comply with its
obligations under the agreement with Mexico of August 30, 1973, (Minute
No. 242 of the International Boundary and Water Commission, United States
?324Mexico) concluded pursuant to the Mexican Water Treaty of February 3,

The United States of America and the United Mexican States in 1944
adopted a Treaty for the Utilization of Waters of the Colorado and
Tijuana Rivers and of the Rio Grande. The Treaty allotted to Mexico
1,500,000 acre-feet annually "...of the waters of the Colorado River,
from any and all sources...."

Of the total, approximately 1,360,000 acre-feet annually are
delivered to Mexico in the]}imitrophe section of the Colorado River
upstream from Morelos Dam.—/ The remaining approximately 140,000 acre-
feet annually are delivered at the Southerly International Boundary,

17 miles to the south, and in the limitrophe section of the river below
Morelos Dam.

The 1944 Water Treaty contains no specific provisions regarding the
quality of water the United States may deliver to Mexico, and Mexico
and the United States have had differing interpretations of the intent
of the Treaty as it may affect water quality. The Treaty does provide
for the settlenent of differences with respect to the interpretation or
application of the Treaty, and Minute No. 242 of the International
Boundary and Water Commission constitutes such a settlement.

The delivery of Treaty waters to Mexico began in 1950 with the
completion of Morelos Dam, Mexico's major diversion structure on the
Colorado River. Eleven years later, two events occurred to make water
quality a serious issue between the two countries. There were delivered
to Mexico above Morelos Dam highly saline drainage waters pumped by the

1/ With the exception that temporary emergency deliveries of less than
20,000 acre-feet are being made to the City of Tijuana, Mexico,
pursuant to Minute No. 240, IBWC. The limitrophe section is the
section of the river which forms the boundary between the
United States and Mexico.



Wellton-Mohawk Irrigation and Drainage District from an aquifer that
underlies the District. These waters, initially averaging 6,000 p/m TDS,l/
were pumpcd to maintain ground-water levels below the crop root zone.

In addition, excess flows which Mexico had received prior to 1961 came

to a near end in that year. These flows had diluted the more saline
drainage waters that were then being discharged to the river below

Imperial Dam with the result that the quality of water delivered to

Mexico above Morelos Dam was very nearly the same as that used in the

Lower Coloradc River Basin of the United States.

The effect of these developments was to increase the salinity of
Colorado River waters made available to Mexico at the Northerly
International Boundary from an annual average of about 800 p/m TDS to
nearly 1,500 p/m TDS in 1962. :

In a note dated November 9, 1961, Mexico formally protested that
“...the delivery of water that is harmful for the purposes stated in the
Treaty constitutes a violation of the Treaty" and that "any contamination
of international water by one of the riparian countries that cause damage
or loss to the other riparian party is in itself an act clearly and
specifically condemned by International Law...." Mexico continued to press
its case thereafter. '

In response to the Mexican protest, the United States began in 1963
to alter river operations to reduce the salinity of Colorado River water
delivered to Mexico. By 1965, a 5-year agreement was reached by the two
Governments, referred to as Minute No. 218 of the International Boundary
and Water Commission (IBWC).

This Minute, which became effective on November 16, 1965, provided
for practical measures to further reduce the salinity of waters reaching
Mexico. Under the Minute, each country reserved its legal rights. The
measures consisted of the construction and operation of a 12-mile-long
channel known as the Main Outlet Drain Extension to enable the
United States to discharge Wellton-Mohawk drainage waters to the
Colorado River either above or below Morelos Dam (s&e Plate A),and the instal-
lation and operation of additional drainage wells in the Wellton-Mohawk area
to make possible selective pumping. The concrete lined Wellton-Mohawk drainage
conveyance facilities are shown on Plate 4. During periods ,when scheduled
deliveries to Mexico were the Treaty minimum of 900 ft°/s,2/ the
United States discharged all Wellton-Mohawk drainage below Morelos Dam,
amounting to about 50,000 acre-feet per year. These bypass waters were
replaced by other waters, largely from above Imperial Dam. By the end

1/ A1l stated salinity concentrations are based on U.S. method of analysis
and reporting unless otherwise noted. The references are to parts per ‘
million of total dissolved solids. :

2/ Cubic feet per second.
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" of 1971, these operations, coupled with a gradual improvement in the

quality of Wellton-Mohawk drainage water, had reduced the average
annual salinity of waters made available to Mexico to about 1,245 p/m
TDS, with monthly averages varying from 1,105 to nearly 1,500 p/m TDS.

Meanwhile, Mexico concluded that it would not use waters with
salinity greater than about 1,240 p/m TDS (1,300 p/m, Mexican count)
in the Mexicali Valley and asked the United States under terms of
Minute No. 218 to bypass an additional 40,000 to 75,000 acre-feet of
Wellton-Mohawk drainage flows annually. The effect was to further
reduce the average salinity of waters diverted by Mexico at Morelos Dam
in 1971 to about 1,160 p/m TDS.

Before Minute No. 218 was to have expired on November 15, 1970, the
United States proposed a new 5-year agreement to further reduce salinity.
The United States offered to bypass additional volumes of Wellton-Mohawk
drainage water and to substitute equal volumes of better waters to reduce
the average annual salinity of waters delivered to Mexico at the Northerly
International Boundary to about 1,140 p/m TDS, subject to increases in
salinity at Imperial Dam. This salinity would approximate that of waters
delivered to Mexico above Morelos Dam if a]llynited States projects below
Imperial Dam were operating in salt balance.~ The administration of
President Diaz Ordaz of Mexico considered the proposal constructive, but
decided to leave the matter to the administration of President Echeverria,
who took office in December 1970. Minute No. 218 was therefore extended
for 1 year.

In 1971 and early 1972, the Governments exchanged several proposals
in an attempt to reach an agreement, extending Minute No. 218 in
November 1971 for another year so that the discussions might continue.
After further conversations in early 1972, Mexico requested a prompt,
permanent settlement.

The Presidents of the United States and Mexico met and issued a joint
communique on June 17, 1972. With this communique the search for a solu-
tion entered another phase. President Nixon assured President Echeverria
of his desire for a definitive, equitable and just solution to the
problem, announced that he was prepared to undertake certain actions
to improve the salinity of waters delivered to Mexico, and indicated he
would designate a special representative to develop a solution and to
submit a report to him. Once approved by the United States Government,
the report would be submitted to President Echeverria for his considera-
tion and approval.

1/ Salt balance in this context means that the same tonnage of salt is
returned to a river from an irrigation project in drainage as is
diverted to it in irrigation waters.

3




The President, on August 16, 1972, designated as his Special
Representative former Attorney General Herbert Brownell, Jr. He was
assisted by an Interagency Task Force comprised of representatives of
the Department of State; Department of the Interior; Department of
Defense (Corps of Engineers); Environmental Protection Agency; Council
on Environmental Quality; 0ff1ce of Science and Technology; Office of
Management and Budget; Domestic Advisory Council; and U.S. Section,
International Boundary and Water Commission. The seven-state Committee
of Fourteen also met and consulted with Mr. Brownell and advised him
during his deliberations.

To immediately further improve the quality of water delivered to
Mexico above Morelos Dam, the two Governments approved a new Minute,
No. 241, signed July 14, 1972. It provided for the bypass of
118,000 acre-feet of Wellton-Mohawk drainage waters annually without
charge against Mexico's guaranteed Treaty allotment, more than twice
the rate of the United States bypass under Minute No. 218, and their
replacement by other waters from above Imperial Dam and from wells on
the Yuma Mesa. The operations under Minute No. 241 reduced the
average annual salinity of waters made available to Mexico from
1,245 p/m TDS in 1971 to 1,140 p/m TDS for the year ending June 30,
1973

The provisions and operations for bypassing waters, described in
the preceding paragraph, without charge against Mexico's guaranteed
Treaty allotment was with prior notice to and consent of the Colorado
River Basin States.

In addition to the United States operations under Minute No. 241,
Mexico requested the United States to bypass without replacement the
remaining drainage waters from the Wellton-Mohawk Irrigation and Drainage
District to the Colorado River below Morelos Dam. This additional bypass
amounted to about 100,000 acre-feet annually. This further reduced. the
average salinity of water diverted by Mexico at Morelos Dam from 1,160 p/m
TDS in 1971 o less than 1,000 p/m TDS for the year ending June 30, 1973.

Upon completion of the study for solution of the salinity problem,
Mr. Brownell presented his recommendations to President Nixon. After
acceptance of the recommendations by the United States Government, the
President appointed Mr. Brownell as Special Ambassador for the purpose
of negotiating an agreement with Mexico.

At the conclusion of negot1at1ons operations under Minute No. 241
were terminated by prov1s1ons of a new agreement between the United States




and Mexico, designated Minute No. 242, and approved on August 30, 1973.
Minute No. 242 is recognized by both governments as the permanent and
definitive solution of the salinity problem on the Colorado River.

During negotiations to resolve the salinity problem, the United States
brought to the attention of the Mexican authorities the fact that ground
water underlying the United States was being withdrawn by Mexican
pumping. This withdrawal was due to operations of a ground-water well
field that Mexico had installed immediately south of the International
Boundary separating Arizona and Sonora, Mexico, and in which significant
pumping began in December 1972. It was recognized by the United States
that this withdrawal of ground water would significantly affect the
United States in several areas, particularly as Mexico expressed her
intentions to continue pumping from the well field at the rate of
160,000 acre-feet per year.

The well field consists of 63 wells with pumps which pump ground
water into concrete-lined laterals. Water from the laterals is collected
in a canal which carries the water westerly to the San Luis, Sonora area
for irrigation of Mexican agricultural lands.

Mexico's pumping from the underground water reservoir will result
in the depletion of the reservoir which underlies lands in both Mexico
and the United States. Mexico is using these waters by means of its pumping
program at no charge to Colorado River Water Treaty allocations, since
the underground flow across the boundary is not considered as "deliveries"
in satisfaction of the Treaty.

‘Yuma Valley agricultural drainage and irrigation wasteway flows
delivered to Mexico at the Southerly International Boundary near
San Luis, Arizona, and San Luis, Sonora, Mexico, have historically
been credited toward the 1,500,000 acre-feet per year delivery require-
ment of Colorado River water to Mexico. Historically, these flows have
been about 125,000 acre-feet of drain flow and 15,000 acre-feet of
wasteway flow annually. Pumping by Mexico will lower ground-water
elevations and in time will significantly reduce the amount of drainage
flows from the Yuma Valley. The present annual flow of about 105,000 acre-
feet at the Southerly International Boundary will gradually be reduced
to about 15,000 acre-feet of canal wasteway flow. In order to maintain
the Treaty flows to Mexico, any reduction in the deliveries at the
Southerly International Boundary have to be made up by corresponding
increased deliveries at the Northerly International Boundary with water
from other sources. Under present conditions, this can be done only by
releasing additional river storage waters not now committed to Mexico.




Extensive investigations of the geology and ground-water hydrology
of the Yuma area conducted by the U.S. Geological Survey, the United
States Section of the International Boundary and Water Commission, and
the Bureau of Reclamation, indicate that by 1969 about 1.5 million acre-feet
of ground water had accumulated to form a ground-water storage mound
underlying the Yuma Mesa as a result of percolating waters from
irrigation of mesa lands. This quantity of ground water is in addition
to a much larger quantity of ground water in storage under the Yuma area.
The ground-water reservoir underlying the Yuma area is hydraulically
connected to the ground-water reservoir underlying lands in Mexico to
the south of the International Boundary separating Arizona and Sonora,
Mexico and to the west of the Colorado River separating Arizona from
Baja California, Mexico. In gross aspect, the ground-water reservoir
extends over an area of approximately 2,800 square miles, about one-
third in the United States and two-thirds in Mexico. Based on available
data, it has been estimated there are more than 300 million acre-feet
of recoverable and usable ground water in the vast subterranean system,
approximately 100 mi]}ion acre-feet in the United States and 200 million
acre-feet in Mexico.

With base conditions as of 1969 analog model studies conducted by the
U.S. Geological Survey indicate that pumping on the Sonora Mesa in ‘
Mexico, in addition to withdrawing ground water accumulated in Mexico,
will draw ground water from the adjacent Yuma Mesa and Yuma Valley in the
United States. These studies indicate that by the end of 10 years there
would be withdrawn from the ground-water basin in the United States a
total of about 465,000 acre-feet of water, and by the end of 50 years the
quantity withdrawn would be about 2,610,000 acre-feet.

B. The Agreement with Mexico

At the conclusion of negotiations, the joint recommendations of the
Special Representative of President Nixon, Ambassador Herbert Brownell, Jdr.,
and the Secretary of Foreign Relations of Mexico, Lic. Emilio 0. Rabasa,
were approved by the Presidents and incorporated in Minute No. 242 of
the International Boundary and Water Commission, United States and
Mexico. The Minute entitled "Permanent and Definitive Solution to the
International Problem of the Salinity of the Colorado River" was
formally approved by the two Governments on August 30, 1973.

The full text of Minute No. 242 is included in Appendix D. Among
other things the Minute provides that the United States shall adopt

1/ Memorandum Report, MR-73-1, Feb., 17, 1973, Harshbarger and Associates,
Tucson, AZ, Consultants to the U.S. Section, International Boundary ‘
and Water Commission.




measures to assure that the approximately 1,360,000 acre-feet of the
Treaty water annually delivered to Mexico upstream of Morelos Dam have
an annual average salinity of no more than 115 p/m + 30 p/m over the
annual average salinity of Colorado River water arriving at Imperial
Dam. It further provides for the United States to deliver to Mexico on
the land boundary at San Luis and in the limitrophe section of the
Colorado River downstream from Morelos Dam approximately 140,000 acre-
feet annually with a salinity substantially the same as that of waters
customarily delivered there. As a part of the measures required to
assure the quality control at Morelos Dam, the Minute provides that
the concrete-lined Main Outlet Drain Extension (M.0.D.E.) be extended from
Morelos Dam to the Santa Clara Slough in Mexico at United States
expense.

Those provisions of the Minute that are dependent for their
implementation on construction of works or on other measures which
require expenditure of funds by the United States became effective
upon authorization by the United States Congress and notification by
the United States to Mexico of such authorization. This authorization
was encompassed in Public Law 93-320, enacted June 24, 1974, and
notification was given to Mexico on the same day.

Between August 30, 1973, and notification by the United States to
Mexico of authorization for construction of the necessary works, the
United States agreed to discharge to the Colorado River downstream from
Morelos Dam volumes of drainage water from the Wellton-Mohawk Division,
Gila Project at the annual rate of 118,000 acre-feet and to substitute
therefor, an equal volume of other waters to be discharged to the
Colorado River above Morelos Dam, and to discharge the remaining volume
of Wellton-Mohawk drainage waters below Morelos Dam without replacement by
substitute waters. Subsequent to the notification to Mexico of the
enactment of the authorizing legislation, the criteria has been in
effect that the salinity of the Treaty waters delivered to Mexico
upstream of Morelos Dam have an annual average salinity of no more than
115 p/m + 30 p/m over the annual average salinity of Colorado River
waters arriving at Imperial Dam.

Minute No. 242 has another provision that, pending the conclusion
by the Governments of the United States and Mexico of a comprehensive
agreement on ground water in the border areas, each country agrees to
limit pumping of ground waters in its territory within 5 miles of the
Arizona-Sonora boundary near San Luis to 160,000 acre-feet annually.




C. Colorado River Basin Salinity Control Act (P.L. 93-320)

Public Law 93-320 authorizes the construction, operation, and
maintenance of certain works in the Colorado River Basin to control
the salinity of water delivered to users in the United States and
Mexico. Title I of the Act provides for programs downstream from
Imperial Dam to implement the provisions of Minute No. 242 and Title II
provides for programs upstream from Imperial Dam. The full text of
P.L. 93-320 is included in Appendix D; however, as previously stated,
only Title I measures are covered by this statement. |

Title 1 of the Act authorizes three major features: (1) a desalting
complex, (2) a new concrete-lined canal or lining of the presently
unlined canal to replace the first 49 miles of the Coachella Canal, and
(3) protective and regulatory ground-water well fields.

Included in the desalting complex are structural measures consisting
of: (1) a membrane-process desalting plant of approximately 100 million
gallons per day capacity with a pretreatment plant and the necessary
appurtenant works to treat Wellton-Mohawk Division, Gila Project
drainage water, (2) the extension of the concrete-lined bypass drain
from Morelos Dam to Santa Clara Slough in Mexico, and (3) replacement ‘
of an existing metal flume in the Main Outlet Drain Extension with a
concrete siphon. Nonstructural measures consist of: (1) an irrigation
efficiency improvement program in the Wellton-Mohawk Division to
minimize the quantity of drainage return flow by accelerating a
cooperative program of irrigation management services and providing
Federal cost-sharing assistance for on-farm irrigation system improve-
ments, (2) an irrigable acreage reduction program in the Wellton-Mohawk
Division to eliminate potential increases in drainage return flows
associated with additional deve]opme?}, and (3) acquisition of land,
if needed, in Painted Rock Reservoir/ to permit a change in operational
releases to minimize infiltration in the Wellton-Mohawk Division. As
compensation to the Cocopah Tribe of Indians for rights-of-way for
project features, the Act provides for ceding approximately 340 acres
of Federal land to the Tribe in Sections 25, 26 and 27, Township 9
south, Range 25 west, Gila and Salt River Meridian, Arizona.

In connection with the reconstruction of the Coachella Canal, the
Act provides, as a nonstructural measure, for the acquisition of land
on the Imperial East Mesa which receives, or has been granted a right
to receive, water from Imperial Irrigation District's capacity in the
Coachella Canal. Approximately 4,200 acres of land are involved.

1/ Painted Rock Dam authorized and constructed under the Flood Control
Act of 1950 is operated and maintained by the Corps of Engineers. ‘
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The capacity of the protective and regulatory ground-water well
fields authorized by the Act is 160,000 acre-feet per year within
5 miles ot the Arizona-Sonora boundary, which quantity is consistent
with Minute No. 242. As a nonstructural measure, it authorizes the
acquisition of approximately 23,500 acres of land or interests therein
within 5 miles of the Mexican border on the Yuma Mesa.

D. Management of the Colorado River Waters

Management of the water resources of the Colorado River is a complex
and challenging undertaking involving physical, socioeconomic, contrac-
tual and legal restraints. The management of the river is governed by
international, interstate, and irrigation district formal agreements and
contracts, and power and water contracts with entities other than
irrigation districts.

1. International Agreements

a. International Treaty of 1944

. The Treaty of 1944 between the United States and the United
Mexican States provides Mexico with a guaranteed quantity of 1,500,000 acre-
feet of Colorado River water annually.

b. Minute No. 242

Minute No. 242 was approved and became effective on August 30,
1973, and provides, upon authorization for construction of the necessary
works, that the approximately 1,360,000 acre-feet of Colorado River
water delivered to Mexico upstream of Morelos Dam have an annual
average salinity of no more than 115 p/m + 30 p/m TDS over the annual
average salinity of Colorado River waters arriving at Imperial Dam.
As previously stated, authorization for construction of the necessary
works is contained in Public Law 93-320, dated June 24, 1974,

2. Major Compacts, Legislation, and Court Decisions in the
United States

The following compacts, public laws, a supreme court decision,
etc., constitute the institutional framework under which the waters of
the Colorado River are managed:

(1) Colorado River Compact (45 Stat. 1057)
(2) Boulder Canyon Project Act (45 Stat. 1057)




(3) Boulder Canyon Project Adjustment Act (54 Stat. 774;
43 USC 618a)

(4) Upper Colorado River Basin Compact (63 Stat. 31)
(5) Gila Reauthorization Act (61 Stat. 628)

(6) Section 15 of the Colorado River Storage Project
Act (70 Stat. 111; 43 USC 620n)

(7) Arizona vs. California and others (376 US. 340)

(8) Colorado River Basin Project Act (82 Stat. 885)

(9) Section 6 of the Fryingpan-Arkansas PrOJect Act
(76 Stat. 393)

(10) Section 15, Navajo Indian Irrigation Project and initial
stage of the San Juan-Chama Project Act (76 Stat. 102)

3. Irrigation Districts Contracts

Irrigation districts which have contracts for Lower Colorado
River water from Imperial Dam are as follows:

(1) Coachella Valley County Water District

(2) Imperial Irrigation District |

(3) Wellton-Mohawk Irrigation and Drainage District -
(4) Yuma Mesa Irrigation and Drainage District

(5) Yuma County Water Users' Association

(6) Yuma Irrigation District

(7) Unit “B" Irrigation and Drainage District

(8) North Gila Valley Irrigation District

4, Other Contracts

Other entities which have water contracts for Lower Colorado
River water are as follows:

State of Nevada, March 30, 1942, as supp]emented ‘
January 3, 1944 :
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Colorado River Commission of Nevada (Now Division of Colorado
River Resources), October 26, 1966, for delivery to Southern
California Edison Company

Colorado River Commission of Nevada (Now Division of Colorado
River Resources), August 25, 1967, Southern Nevada Water
Project ’
Basic Management, Incorporated, September 18, 1969

Las Vegas Valley Water District, September 22, 1969

(In addition to those contracts listed above, Reclamation

has entered into eleven other contracts for relatively small
water deliveries in the State of Nevada.)

Metropolitan Water District of Southern California, April 24,
1930, as supplemented September 28, 1931

Palo Verde Irrigation District, February 7, 1933

. State of Arizona, February 9, 1944
Hayes and Lukes - Salt Mine Development, July 22, 1974
City of Kingman, November 14, 1968

Lake Havasu Irrigation and Drainage District, November 14,
1968

Mohave Valley Irrigation and Drainage District,
November 14, 1968

Central Arizona Water Conservation District,
December 15, 1972

City of Yuma, November 12, 1959
Entities which have contracts with Reclamation for power
dependent upon management of the Lower Colorado River are numerous.
Those include the states of Arizona and Nevada, municipalities, other
Government agencies, private power companies, and irrigation districts.

E. Authority for Study

This statement has been prepared in compliance with the National
Environmental Policy Act of 1969 (83 Stat. 852, 42 USC 4321, et. seq.),
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the Council on Environmental Quality Guidelines (38 FR 20550, August 1,
1973, et. seq.), Department of the Interior regulations (36 FR 19343,
October 2, 1971, et. seq.), and Bureau of Reclamation instructions

(37 FR 1126, January 25, 1972) superseded by revised instructions

(37 FR 24910, November 23, 1972). ‘

F. The Relationship of the Interagency Task Force Report to this Study

Ambassador Brownell's report to President Nixon considered a large
number of possible measures which would lead to a resolution of the
United States-Mexico Colorado River salinity problem. The impacts of
these measures have been discussed in the Final Environmental Impact
Statement: Possible Options for Reducing the Salinity of the Colorado
River Waters Flowing to Mexico, prepared by the U.S. Department of State.
From the report, specific features that have been included in Public
Law 93-320 are evaluated further herein.

G. The Project

1. Introduction

The Project consists of three major features; (1) a desalting ‘
complex; (2) a concrete-lined canal to replace the first 49 miles of the
unlined Coachella Canal, and (3) a protective and regulatory ground-water
pumping well fields. FEach of these features contains structural and non-
structural components.

2. Project Objectives

The objectives of the Project are to reduce theﬁsa]inity of water
delivered to Mexico, more efficiently utilize water resources, and manage
ground-water withdrawal. -

Desalting Complex objectives are to meet an annual average
salinity differential of Colorado River waters delivered to Mexico as
provided in Minute 242, conserve 132,000 acre-feet per year of water
resources by desalting irrigation return flows now being wasted, preserve
interstate harmony through utilization of most of the return flows thereby
freeing an equal amount of water for use in the United States, preserve
international harmony by providing means to meet an international agree-.
ment, and to enhance development of membrane desalting technology.

The objective of 1ining the Coachella Canal is to conserve for
beneficial use an additional 132,000 acre-feet of Colorado River water
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now being lost annually through canal seepage. The salvaged water will
be credited to the United States for the purpose of delivering water to
Mexico as a replacement for the bypassed Wellton-Mohawk drain water on

an interim basis until such time as the Secretary of Interior does not
meet all the water delivery requests of the California agencies holding
Colorado River water rights up to a total of 4.4 million acre-feet per
year. After the desalting plant is in operation, any credits from the
savings due to Coachella Canal 1ining would be used to offset past debits,
credit against brine discharge from the desalting plant and accumulate
credits to offset future brine discharges. Public Law 93-320 provides
that credits of the water saved by the lining of the first 49 miles of
the Coachella Canal will commence upon completion of the lining and will
terminate the first year that the Secretary of Interior delivers
mainstream Colorado River water to California in an amount less than

the sum of the quantities requested by (1) the California agencies under
contracts made pursuant to Section 5 of the Boulder Canyon Project Act
(45 Stat. 1057), and (2) Federal establishments to meet their water
rights acquired in California in accordance with the Supreme Court decree
in Arizona vs. California.

The objectives of the Protective and Regulatory Ground-water
Pumping plan are to manage and preserve United States ground-water
resources for the benefit of the United States, and to provide water
deliveries to Mexico, thereby conserving upstream Colorado River water.
The underflow of ground water to Mexico caused by Mexican pumping will
be reduced, and thus a valuable water resource will be protected. A
substantial portion of the pumped water will be delivered to Mexico
in satisfaction of Treaty requirements. This will not increase delivery
of water to Mexico, but will maintain delivery at the amounts specified
by the Treaty and maintain water deliveries across the land boundary at
San Luis at approximately 140,000 acre-feet per year as provided in
Minute No. 242.

3. Project Costs and Schedule

a. Installation Costs

The project cost as authorized and based on April 1973 prices
is $155,500,000 plus or minus such amounts as may be justified by reason
of ordinary fluctuations in construction costs. The Secretary of Interior
is authorized to provide for modifications of the project to the extent
~ determined appropriate to meet the objectives of Public Law 93-320 at the
lowest overall cost to the United States. No funds for any such modifica-
tions shall be expended until the expiration of 60 days after the proposed
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modification has been submitted to the appropriate committees of the
Congress, unless the Congress approves the earlier date by concurrent
resolution. The estimated costs are:

1. DESALTING COMPLEX ............ S N ¢ 98,059,000
Desalting Plant ... v i iviniannns 62,080,000
Pretreatment Plant .......coivviinienns. - 16,150,000
Desalting Plant ......ovvviivnnn. feevosas 37,086,000
Appurtenant Horks ....... 000000 TP 8,844,000
Associated Features Outside Plant Boundary. 35,970,000
Bypass Drain .....eeceinnsnncvansasonnens 15,370,000
M.0.D.E. Siphon ... coiiviieninnnn ecrea 3,100,000

Wellton-Mohawk Irrigation Efficiency
Improvement Measures and Acreage

Reduction .iveviierinerenenroensonennns 12,500,000
Gila River Control Measures at Painted
ROCK Dam tivvvenenneennrvennenne TSR 5,000,000
2. BRINE REPLACEMENT STUDIES ...vvevieviinnenn 2,000,000
3. COACHELLA CANAL LINING .....ovvinenns veeaes 21,450,000
Canal Construction and Appurtenant Works. 20,400,000
Acquisition of Undeveloped Private Land
on Imperial East Mesa ............ eeaa 750,000 .
Fish and Wildlife Facilities ..... R 300,000
4, PROTECTIVE AND REGULATORY GROUND-WATER
PUMPING tiviiiiiiiii i et ieneriiaanaans .. 34,000,000
Yuma Mesa Boundary Well Field ........... 13,050,000
Yuma Valley Boundary Well Field ......... 3,250,000
Transmission Facilities ..c.vvevvviiiennnn 1,300,000
Acquisition of 23,500 acres of Yum
Mesa Land ...vvviveeniniienninniieennnnns 16,400,000
TOTAL ESTIMATED COSTS ....vvivennen $155,500,000

Costs associated with the desalting complex and protective
and regulatory yround-water pumping are nonreimbursable, except for
certain provisions of the legislation. ‘

The total construction cost for the Coachella Canal lining
is repayable without interest in 40 equal annual installments beginning
the year following completion of construction. The repayment is to be
pro rated between the United States and the Coachella Valley County
Water District. The annual repayment installments will be nonreimburs-
able until such time as the United States no longer receives credit for
the saved water. : :
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b. Operation, Maintenance, Replacements and Power Costs

Estimated operation, maintenance, replacements and power
costs. for the desalting complex range from about $9,800,000 to $11,700,000
annually. Annual operating, maintenance, replacements and power costs for
protective and regulatory ground-water pumping are estimated to be about
$940,000 annually. Operation, Mmaintenance and replacement costs for the
Coachella Canal lining have not been estimated since these costs will be
the responsibility of the Coachella Valley County Water District. Generally,
these costs are less for a concrete-lined canal than for a comparable
unlined canal.

c. Construction Schedule

The estimated construction program of the major features is
presented in the following schedule:

Estimated Construction Schedule

Calendar Year ‘
Feature 1975 1976 1977 1978 1979 1980 1981

Desalting Complex:
M.0.D.E. Siphon T
Bypass Drain I
Desalting Equipment R
Desalting Membr? es ]
Desalting Plant ]
Transmission Line2/ |

Coachella Canal | [

Protective and Regulatory
Ground-Water Pumping [

It is anticipated that construction of the bypass drain in Mexico will
coincide with the United States bypass drain construction.

Nonstructural measures of the Project scheduled to be
consistent with the completion of the desalting plant are the Wellton-
Mohawk irrigation efficiency program and land retirement; Wellton-Mohawk
on-farm improvements, and land retirement on the Imperial East Mesa.

1/ Includes construction of pretreatment plant and other work at the
desalting plant site.

2/ Transmission line to connect the desalting plant switchyard to the
exjsting transmission system at the Yuma-Axis (Yucca) Powerplant
Switchyard and the Knob Switching Station.
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Wellton-Mohawk irrigation management services will be continuous and
Painted Rock Reservoir land acquisition is indefinite.

H. Description of the Project Features

1. Desalting Complex

a. Description

The Desalting Complex comprises the desalting plant facili-
ties within the plant boundary and other associated facilities. The
desalting plant facilities within the plant boundary include the pre-
treatment plant, the desalting plant, and appurtenant works (see
Plate 1). Other associated facilities include a bypass drain, Main
Outlet Drain Extension siphon, an irrigation efficiency improvement
program, acreage reduction and on-farm irrigation system improvements,
and Gila River control measures at Painted Rock Dam, some 60 miles
upstream from the Wellton-Mohawk area.

b. Desalting Plant

(1) Location | | .

The primary location being considered for the
desalting plant facilities is immediately adjacent to the M.0.D.E.
and the Yuma Valley Levee about 4 miles west of Yuma, Arizona, and
about 2 miles north of Morelos Dam (see Frontispiece). The plot, which is
farmland with a history of field crop production, consists of about
60 acres. The north and west boundaries follow the curve of the Cooper
Lateral and the Yuma Valley Levee. Service roads and a spur of the
Southern Pacific Railroad are located nearby, the existing Arizona Public
Service Company's Yuma-Axis (Yucca) Powerplant is about 800 feet to the
south and the Cocopah Indian community is located north of the M.0.D.E.
The proposed site is outlined on Photograph P1292-300-01058NA.

Two alternative sites are also under consideration if
the above desalting plant site proves unsuitable. :

The first alternate desalting plant site under consideration
is located about 11 miles east of the City of Yuma in the vicinity of the
Gila River narrows between the Laguna Mountains on the north and the
Gila Mountains on the south. The plant would require a plot of about
60 acres of land located within a portion of those lands of Sections 8,

9, 16, and 17, T. 8 S., R. 21 W., G&SRM, a total of about 300 acres,
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which are bordered on the north by the Wellton-Mochawk Main Conveyance
Channel and the Wellton-Mohawk Canal, on the west by the Gila Gravity
Main Canai, and on the east by the Southern Pacific Railroad. The area

is mostly desert habitat with very sparse vegetative cover. There is
easy access to the area via U.S. Highway 95 which passes through the site.

The second alternate site being considered for the location
of the desalting plant is immediately east of the City of Yuma and just
south of Prison Hi1l in portions of Sections 22 and/or 27, T. 8 S.,

R. 23 W., G&SRM. At this site are two possible locations for the plant.
One location is an area of about 45 acres of fallow land in Section 22 on
the east side of the unfinished portion of Interstate 8. The M.0.D.E.
makes a sharp bend to the north adjacent to the north end of the Tocation.
The other location is in Section 27 and consists of about 65 acres of
vacated private lands between the unfinished portion of Interstate 8 on
the east and the Southern Pacific Railroad on the west.

In the event that the desalting plant were built at the
Gila River narrows, this would require the additional construction of about
18 miles of bypass drain to convey the reject stream. The drain would be
constructed within existing levee and other rights-of-way adjacent to
the M.0.D. and M.0.D.E. This would also require the construction of
another siphon at the site of the existing metal flume to carry the
reject water. Construction of the desalting plant at the Prison Hill
alternate site would also require the construction of an additional reach
of bypass drain amounting to about 6 miles plus the extra siphon to convey
the reject water around Prison Hill and past the Yuma Crossing.

(2) Feedwater System

Using existing gate structures on the M.0.D.E. to form
a forebay, raw feed water will be diverted by an intake structure through
the Yuma Valley Levee. The average drainage flow is expected to be
175,000 acre-feet per year (156 Mgal/d) or less when piant operations
commence, and Zhe rate of ground-water pumping in the Wellton-Mohawk
Division of the Gila Project will be regulated to maintain adequate
ground-water elevations in the District. During normal operations,
138 Mgal/d will be diverted to the plant as feed water, with the remaining
18 Mgal/d used to blend with the product water as shown on Plate 3.

The quantity and quality data shown on Plate 3 and used
throughout this statement are approximate using estimated Wellton-Mohawk
Division drainage flow conditions that will prevail when the desalting
plant is operational and a plant process design based on two-thirds reverse
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osmosis equipment and one-third electrodialysis equipment. More precise data
and design features will be developed later, but these estimates and
assumptions are considered reasonable to eva1uate the effects of the
authorized plant on the environment.

The intake system which includes trash racks, grit basin,
traveling screens, and an intake pumping plant will remove a11 floating
debris and quantities of large particles of suspended matter and coarse
sand. Disposal of these materials will be required. The materials collected
in the trash racks (approximately 1.5 tons per day after drying) will
amount to about 13,000 cubic yards of Tlandfill material per year, or about
650,000 cubic yards over the 50 year 1life of the project. The materials
co]]ected in the grit basins (approximately 40 tons per day after drying)
will amount to about 9,600 cubic yards of landfill material per year, or
about 480,000 cubic Vards over the 50 year 1ife of the proaect

(3) Pretreatment

Due to the salinity levels of the return flows from the
Wellton-Mohawk Division, Gila Project, these flows can most economically
be desalted by the use of a membrane process: either e1ectrodia1ysis or ‘
reverse osmosis. In order to protect the membrane desalting equipment .
and to maintainefficient operation, the raw feedwater must be pretreated
to remove undissolved solids and objectionable d1ssolved solids which
adversely affect plant performance.

Final determination has not been completed on the exact
pretreatment process or combination of processes to be used, and field
testing of the various pretreatment methods and chemical requirements is
still in progress. However, a preliminary engineeringfreport has been
completed which discusses the pretreatment process and the use of chemicals
that will probably be required. The following d1scuss1on presents some of
the findings of the preliminary report. Plate 2 shows a schematic diagram
of the pretreatment process being considered. .

The flow enters from the M.0.D.E. passing through trash
racks, which prevent any large foreign object from entering the system,
and flows to the grit basins where it will be chlorinated (algaecide
process) to prevent algae and other organic growths within the plant.
From there, the feed water is pumped to sludge reactors. Coagulated
impurities w111 precipitate along with calcium carbonate. The test results
so far do not indicate that there will be a need for us1ng a coagulant aid.
However, the preliminary eng1neer1ng report is based on the use of 10 to
20 p/m of polyalectrolyte to aid in settling. The overflow from the sludge

1
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reactors is then percolated through gravity sand filters for removal of
any suspended matter remaining in the reactor effluent. Individual
filters will be backwashed when required and the backwash waters will
be returned to the sludge reactors. From the gravity filters the water
flows to clearwells where it will be ready for use in the membrane
desalting plant with the addition of sulfuric acid for pH adjustment

and the possible addition of SHMP (sodium hexametaphosphate) for scale
control. Testing of pretreatment and desalting equipment at this time
indicates that pH adjustment will be required but that the use of SHMP
is still questionable and may not be required. Some of the desalting
units being tested are performing satisfactorily without the use of SHMP
and further studies are being undertaken to determine if the use of SHMP
can be eliminated due to the environmental and cost consequences of the
chemical. Furthermore, as the water is pumped from the clearwells there
will be a final filtration through protective strainers as a safety device
to prevent any remaining suspended solids from reaching the membrane
desalting units.

One variation of this process being considered, recalcin-
ing of all the calcium carbonate sludge, will greatly reduce and may
eliminate the need for the use of sulfuric acid by substituting CO, for
pH control. The sludge from sludge contact reactors would be dewatered
by centrifuges and then introduced into a calcining kiln where hot gases
pass over the sludge and convert the calcium carbonate to 1ime and
carbon dioxide. The flue gases will be scrubbed, as an emission control
measure, and 002 may be collected from the recalcining process. The
lime produced through the recalcining process will be partly reused in
the pretreatment process, and the excess lime could be sold. The recal-
cining process would eliminate the need for costly transport and disposal
of approximately 610 tons per day of calcium carbonate sludge.

Another method of handling the sludge would be to recalcine
only that sludge required to- produce enough lime for the pretreatment
pracess (partial recalcining) and dispose of the remaining sludge (approxi-
mately 274 tons per day) by possible sale or at a landfill or other sludge
disposal site.

Recalcining all of the sludge will require 8,500,000 BTU
of energy per ton of lime and about 66,000 tons per year of lime could be
produced. About 41,000 tons of lime per year are required in the pretreat-
ment process leaving 25,000 tons per year for sale. The energy for recal -
cining would probably be supplied from fuel o0il and would require about
22,000 tons or 157,000 barrels per year. Partial recalcining would require
9,900 tons or 70,400 barrels per year of fuel oil. A study will be under-
taken to determine the feasibility of the recalcining process.

19




The weight and volume of the sludge obtained as part
of the pretreatment process described above will be mostly dependent
upon the quantity of lime used for clarification and to a Tesser
extent upon the amount of solids in the Wellton-Mohawk drainage. It
js estimated that the density of the sludge after mechanical dewatering
will be 100 pounds per cubic foot. Therefore, if the sludge is used for
landfill purposes, every ton per day of sludge will yield about 0.75 cubic
yards per day of landfill.

If all of the sludge produced during the desalting
process (610 tons per day) were to be disposed of for landfill
purposes it would amount to approximately 165,000 cubic yards per
year or 8,250,000 cubic yards over the 50-year 1life of the project.
If, as mentioned earlier, the sludge required to produce enough lime
for the pretreatment process were recalcined, the remaining sludge
(approximately 274 tons per day) would amount to about 75,000 cubic
yards of landfill material per year, or about 3,700,000 cubic yards
over the 50-year life of the project.

If the sludge disposal is necessary, a site will be
selected to minimize environmental impacts. Three potential landfill
disposal sites under consideration are located on undeveloped and relatively
flat desertlands; two on the Yuma Mesa and one on the Pilot Knob Mesa.
These three sites are discussed later under Rights-of-way.

(4) Membrane Desalting Process

Dissolved salts will be removed by means of a thin film
membrane process, either reverse osmosis or electrodialysis, or more
probably a combination of the two. Final determination has not been
completed on the exact membrane desalting process or combination of
processes to be used; and field testing concerning the various methods
available is still in progress. )

The preliminary engineering report is based on a combina-
tion plant consisting of two reverse osmosis sections and one electro-
dialysis section. The flow of water from the pretreatment process, described
earlier, will be divided into three approximately equal flows, two of
which will flow to the two reverse osmosis membrane sections, and one of
which will flow to the electrodialysis membrane section. The product
flow from each of these three sections will then be discharged and mixed
into a combined desalting plant product waterflow, Likewise, the reject
or brine flow from each of the three membrane sections will be mixed into
a combined desalting plant reject flow. The reject flow from the reverse
 osmosis section will be used to generate 2 megawatts of electricity.
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A recovery ratio (Product Flow/Plant Feed Flow) of 72 per-
cent of the feedwater results from the preliminary design of the desalting
plant. Tne operation of the desalting plant will result in a computed
average of about 99 Mgal/d of product water with a composite salinity
of 502 p/m TDS and 39 Mgal/d of reject water with a salinity of 8,416 p/m
TDS, less than one-fourth seawater salinity, as indicated by the "Flow
Diagran in Plate 3. It is anticipated that the plant will operate with
a plant factor (Design Flow/Installed Capacity) of 85 percent. With
adequate pretreatment there should be no major problems to preclude
operation of the desalting plant within these parameters. Typically the
plant will be shut down about 2 weeks each year to facilitate inspection
and maintenance on the drains and reject channels. This will also permit
plant maintenance. An additional week will be required for plant startup
each year after the scheduled downtime.

The current data on reverse osmosis membranes indicate that
the salinity of the product water from the two reverse osmosis sections
will be about 250 p/m TDS (92 percent salt rejection of the 3,100 p/m
TDS - feedwater). The one electrodialysis section will operate most
economically when producing a product water with a salinity of 904 p/m TDS
(71 percent salt rejection).

Both membrane desalting processes have advanced from the
laboratory to the small municipal and industrial water treatment plant
size. The technology has now advanced to the stage where the economics
of large-scale application are practical. The applicability of large-
scale membrane desalting processes to the solution of the salinity problem
addressed by the Colorado River Basin Salinity Control Project, Title I,
is economical and will demonstrate the state of the art for applications
nationally and worldwide.

A system for cleaning the membrane units will be permanently
jnstalled to obtain the maximum practicable membrane 1ife and performance.
The cleaning solution that will be used can only be determined after the
membrane desalting manufacturer is selected. Most manufacturers have their
own recommendations as to which cleaning solutions or procedures work best
for their particular product. In general, however, they are 0.5 percent
to a 2 percent acid, caustic, or detergent solutions. Furthermore, some
of the solutions are proprietory and information concerning their chemical
constituents is not available. The cleaning solutions will be stored in
holding tanks witha total estimated capacity of 60,000 gallons and will be .
used periodically when membrane cleaning is required. Most cleaning solu-
tions can be reused. Cleaning solution wastes can be collected in a special
holding pond and evaporated. The possibility of neutralizing them by
recycling through the sludge reactors is under investigation.
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(5) Product Stream

The estimated TDS composition for the M.0.D.E. raw
feed water, product water, blend and reject streams is presented in Table 1.
Under normal operations, 99 Mgal/d of desalted product water with a salt
concentration of 502 p/m TDS will be discharged into M.0.D.E. No. 2
downstream from the intake gates, as shown in Plate 3. This existing
drain has been used at certain times in the past to discharge Wellton-
Mohawk drainage water into the Colorado River above Morelos Dam. This
water will be blended with the bypassed 18 Mgal/d of untreated drainage
flow, resulting in a combined product stream of 117 Mgal/d, with a salinity
of 902 p/m TDS. An existing modified Parshall flume will be used to
measure the flows at the discharge point.

Present indications are that the product water will con-
tain no pesticide or herbicide residues of significant levels. The exact
concentration of nutrients in the product stream which discharges to the
Colorado River will be dependent on the concentration of nutrients in the
Wellton-Mohawk drainage water and the desalting process that will be applied.
Based on the preliminary engineering report and the process described there-
in, the blended water stream that discharges to the Colorado River upstream .
of Morelos Dam will contain approximately the following concentrations of
nutrients:

Nitrates at 3 p/m
Phosphates at 2 p/m

The phosphate concentration will primarily be dependent on the use of
SHMP for scale control in the desalting membranes. As previously dis-
cussed under Section H.1.b.(3), the use of SHMP may not be required. If
SHMP is not required the phosphate concentration will be dependent on
the amount of phosphates in the drain water.

Federal water quality standards have not yet been pro-
mulgated for the lower Colorado River; howeY7r, proposed nutrient standards
have been published in the Federal Register:/ by the Environmental Pro-
tection Agency. For the Colorado River from Imperial Dam to Morelos Dam,
the proposed mean annual concentration for phosphates is 0.10 p/m and for
nitrates it is 5.0 p/m. Upon promulgation of these and other water quality
standards for the lower Colorade River, every effort will be made to comply
with the standards established for discharges to the Colorado River.

1/ Federal Register, Vol. 39, No. 200, Oct. 15, 1974, p. 36866~7.
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TABLE 1

ESTIMATED TDS (P/M) COMPOSITION FOR M.0.D.E.
RAW FEED WATER AND FOR THE PRODUCT WATER
AND REJECT AND BLENDED STREAMS RESULTING FROM

THE DESALTING PROCESS

M.0.D.E.
Component Raw Feed Product Reject Blended
Ca + 221 13 431 45
Mg ++ 73 8 217 18
Na + 706 153 2,167 246
K+ 13 2 42 4
‘ Sr ++ 12 3 36 4
HCO ;- 379 5 12 62
S04-- 818 134 2,738 239
ct - 847 166 2,700 269
N03- 5 2 13 3
~ POy 0.1 2V 13V 2V
S1’02 26 14 47 16

Total Dissolved
Solids 3,100 502 8,416 902

pH | 8.0 6.3 7.0 7.5

1/ Phosphate values are maximums based on the use of sodium hexametaphosbhate.
(SHMP) in the pretreatment process. If SHMP is not used these values
will depend on the phosphate concentration in the raw feed water.




The desalting process will raise the temperature of the
product water 10 to 20 F. over that of the feed water. It is anticipated
that the blending process and transit to the river will reduce the temn-
erature to ambient conditions as the blended water enters the river.

(6) Reject Stream

The desa]tgng operations will produce a reject stream
averaging 39 Mgal/d (60 ft /s) with a salt concentration of 8,416 p/m

TDS which will be conveyed in a concrete-lined bypass drain to Santa Clara
Slough located north of the Gu1f3of California. This channel, which will
have a design capacity of 353 ft°/s, will extend 53 miles from the terminus
of the existing M.0.D.E. No. 3 at Morelos Dam to the Slough.

The reject stream will contain the salts that will be
rejected from the Wellton-Mohawk drainage plus a portion of the chemical
additives introduced during the desalting process. Present indications are
that the reject stream will contain no pesticide or herbicide residues at
significant levels. It is estimated that two nutrients will be found in
the reject stream with approximately the following concentrations:

Nitrates @ 13 p/m
Phosphates @ 13 p/m

Waste heat from the desalting Brocesg will raise the
temperature of the reject stream an estimated 2° to 3° F. over the
original feedwater temperature. It is expected that the temperature of
the water in the reject stream will return to normal during its 53 miles

of transit in the lined drain to the Santa Clara Slough.

(7) Chemical Storage

The main chemical storage area,shows on Plate 1, is
located and designed to meet all applicable regulations of the Occupational
Safety and Health Act of 1970 concerning storage of bulk chemicals and
delivery by railroad cars, bulk hopper trucks or tank trucks. The various
suppliers and haulers would be required to meet the established Federal and
State safety regulations for the various chemicals in transit. ,

The chlorine would be conveyed directly from chlorine tank
railroad cars to the chlorine house for use according to the preliminary
engineering report. It is assumed that one railroad tank car would hold
from 1 to 2 week's storage of chlorine. The actual demand for chlorine
is expected to range from between 4,000 to 6,000 pounds per day depending
upon seasonal changes in the canal water composition.
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It is estimated that the lime process will require 120 tons
of lime per day which would be delivered in pebble form by hopper-bottom
railroad cars unless lime is produced through recalcining. A combination
vacuum-pressure conveyor system would unload the cars and the lime will
probably be stored in two 12,000 cubic-foot silos which will provide 5 to
6 days' storage.

The ferric sulfate, if required, will probably be received
in bulk trucks provided with their own pneumatic unloading system. A
5,000 cubic-foot storage silo would provide reserve storage capacity for
about 15 days. .

It is anticipated that the SHMP will be delivered in bulk
trucks with pneumatic unloading. The SHYP would be stored in a 5,000 cubic-
foot silo.

The sulfuric acid, if required, will be stored in a
35,000-gallon storage tank which will provide a reserve capacity of
approximately 30 days. The storage tank would be located for ease of
filling from railroad cars or tank trucks.

The feed rate of the various chemicals to the raw water
in the pretreatment process will be automatically proportioned to the
raw water flow rate.

(8) Power and Transmission Requirements

Based on an 85 percent plant factor, the desalting plant
and associated pumps and structures will have an estimated demand of about
45 megawatts (M{) dependina on the desalting process or combination of
processes selected. The electric energy requirement, includina losses, will
be about 372,000,000 kilowatthours per year (kWh/yr). Additions to the
USBR Parker-Davis Project transmission system will be required to serve
the desalting complex load adequately. Transmission line lenaths will be
as follows:

Transmission Line Length
Knob Switching Station
~Desalter Substation 161-kVY 4.0 miles

Yucca Powerplant Substation
-Desalter Substation 161-kV 0.8 mile

See Plate No. 16 for the transmission lines to be constructed. The lines
will be of wood-pole H-frame construction except for the crossing of the
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Colorado River which may require steel towers. Each of the three-phase
conductors will be one ACSR (Aluminum Conductor, Steel Reinforced) conduc-
tor and will be supported by suspension insulators attached to the cross-
arms of the structures. Two overhead ground wires will be installed near
the tops of the poles. To terminate these lines, additional circuit breakers
will be required at the Knob Switching Station and at the Yucca Powerplant
Substation. A low profile 161-kY switchyard will be located within the
desalting plant site. All circuits from the Desalter Substation to the
desalting plant, pretreatment area and intake pumping plant will be installed
underground.

The power source for the desalting complex is presently
under study. In addition to evaluating costs associated with the purchase
of power and energy from utilities, the potential of developing geothermal
resources in the area is being evaluated. Also being considered is the
interim use of a portion of the United State entitlement of the Navajo Project
in which the Bureau is a participant. This source was developed to supply
the power requirements of the Central Arizona Project (CAP) and to augment
the Lower Colorado River Basin Development Fund. Because the in-service
dates of the Navajo Project generating units occur prior to the need for
CAP pumping power, the United States entered into contracts with other
Navajo Project Participants and Southern California Edison Company for
interim sale of the United States entitlement of the Navajo Project power.
Although these contracts remain in effect for 20 years, the United States
can, on five-year notice, recapture all or a portion of this entitlement
for other purposes such as improving the quality of river water which,
of course, the desalting complex would accomplish. The plan being con-
sidered will utilize Navajo Project power from the in-service date of
1980 through such time as the power may be required for use by CAP. By
use of Navajo Project power as an interim resource, additional time can
be allotted to properly perform geothermal power investigations on power
production potential; or if geothermal power development does not materialize
within the proper time frame, alternative permanent resources can be obtainec.

There will not be any increase in the investment cost of
the project due to the utilization of the above-mentioned resource. The
investment costs of the Navajo Project are being borne by the Central
Arizona Project. The use of Navajo Project power and energy by the
desalting plant will be paid for as an annual operational expense of the
desalting nlant.

The Navajo Project transmission system extends to the
McCullough Substation in Southern Nevada and to the Westwing Substation
near Phoenix, Arizona. The Bureau of Reclamation has transmission
facilities from or near these points to the Yuma area.
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(9) Rights-of-Way

About 60 acres south of the existing Yuma Valley Levee
rights-of-way will be required for the nrimary desalting plant site
location. A1l of this land is presently irrigated farmland. The rights-
of-way requirements for the alternative desalting plant locations, including
pertinent features for product water and reject drainage discharge lines
and transmission facilities have not been estimated.

An additional 50 acres will be required for transmission
line rights-of-way. The alinement will parallel an existing line and
will pass through approximately 1/4 mile of fallow land immediately north-
west of the desalting plant site.

Additional land will probably be required for disposal
of the wastes produced during the desalting process. The landfill require-
ments will be dependent upon what extent, if at all, the sludge is recal-
cined as mentioned earlier. If all the sludge produced from the desalting
plant were recalcined, there would still be disposal required of the
grit basins and trash rack wastes. Following are estimates of annual
disposal requirements depending on the amount of sludge recalcining used
in the operation of the plant. :

No recalcining

Sludge 165,000 cubic yards
Trash 13,000 cubic yards
Grit 9,600 cubic yards

Total 187,600 cubic yards

The number of acres required for disposal using a ten-foot cut and cover
operation would be about 600 acres.

Partial recalcining

STudge 75,000 cubic yards
Trash 13,000 cubic yards
Grit 9,600 cubic yards

Total 97,600 cubic yards

The number of acres required for disposal using a ten-foot cut and cover
operation would be about 300 acres.

Total recalcining

Trash 13,000 cubic yards
Grit 9,600 cubic yards
Total 22,600 cubic vards
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The number of acres required for disposal using a ten-foot cut and cover
operation would be about 72 acres.

One of the proposed landfill sites is about 2 miles east
of the town of Somerton, Arizona, in Section 31, T. 9 S., R. 23 W., G&SRM.
An estimated 275 acres of land in this section northwest of U.S. 95 is
available for landfill. Disposal will be made by a ten-foot cut and cover
operation. This site would be sufficient for landfill disposal for
45 years if the sludge required to produce enough lime for the pretreat-
ment process were recalcined (partial recalcination). If none of the
sludge is recalcined, then this particular site would hold about 23 years
of the total waste output from the desalting piant. If all of the siudge
is recalcined, this site would be sufficient for waste disposal for the
50-year life of the desalting plant.

Another proposed landfill site on the Yuma Mesa is in
Section 2, T. 9 S., R. 22 W., G&SRM. This site, on approximately 95 acres,
was used for borrow material for construction of Highway I-8. The borrow
pit has a maximum storage capacity of about 1,275 acre-feet with an
average depth of about 25 feet. The landfill capacity of the borrow pit
would be adequate for about 20 years disposal if there were partial
recalcining of the sludge produced at the desalting plant and about
10 years disposal if none of the sludge were recalcined. If all the sludge
is recalcined, this site would also be sufficient for waste disposal for
the 50-year life of the desalting plant.

The third alternative site for sludge disposal is
located on the Pilot Knob Mesa in California in Sections 20, 28, 29, 30,
and 33 of T. 16 S., R. 21 E., SBM. This site contains over 2,000 acres
of land that would be sufficient for waste disposal for the 50-year life
of the desalting plant whether or not sludge were recalcined. Disposal
will be made by a ten-foot cut and cover operation.

(10) Construction Materials

Materials for concrete are available from several commercial
sources in the Yuma area.

The membranes and the electrical and mechanical equip-
ment required for the pretreatment and desalting systems will be
fabricated, for the most part, at various locations in the United States
and will be assembled and installed at the plant site.
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c. Main Qutlet Drain Extension Replacement Siphon

(1) Description

In order to maintain a reliable flow through the Main
Outlet Drain Extension to the desalting plant, the existing metal
flume adjacent to the river in the vicinity of Prison Hill at Yuma will
be replaced. The new structure will be a 3,300-foot-long concrete
siphon 120 inches in diameter with inlet and outlet transitions. The
siphon will be located adjacent to the present structure on the southerly
side. It will tie into the present concrete-lined drain channel about
300 feet upstream from the beginning of the present structure, lie
adjacent to the base of Prison Hill, and extend under the railroad
bridge and U.S. Highway 80 alternate bridge. From this point it
will extend downstream along the bank of the Colorado River and
terminate at the approximate location of the outlet of the present
structure.

The siphon will be buried with about 3 feet of cover
and be protected on the river side with a layer of rock riprap. For a
pleasing appearance the riprap will be covered with a layer of earth.
The entire area will be graded to the appearance of a natural riverbank. ‘

Portions of the City of Yuma water treatment plant
and storm water system will have to be relocated for the siphon construc-
tion. Inlets from the river or discharge pipes to the river will be
reconstructed above or below the new siphon.

The present flume structure will be kept in service
during construction, except that two short water outages of about
2 weeks each will be required during construction. Following completion
of the new siphon structure, the existing elevated metal flume will be
removed.

(?2) Rights-of-way

The buried concrete siphon will require approximately
6 acres of rights-of-way within or adjacent to the Colorado River
channel as it bounds the city of Yuma on the north. The rights-of-way
will be about 80 feet wide for the length of the structure, beginning
just easterly of Prison Hill and extending downstream approximately
3,300 feet.

(3) Construction Materials

Although the siphon will be a buried structure, earth
borrow material will be required during the construction period to .




construct a short bypass channel toward the downstream end of the
present structure. After the siphon is in place and operational, that
earth material will be used as embankment to cover the siphon with a
minimum of 3 feet of material. The earth borrow will either be taken
from an area adjacent to the construction or from the river flood plain
immediately upstream.

Concrete aggregate will be obtained from commercial
sources in Yuma or possibly elsewhere if precast pipe is used. Riprap
will be obtained from Black Hill on the easterly boundary of the City
of Yuma, Yuma County, Arizona, or from an established Bureau of
Relamation quarry at Pilot Knob, Imperial County, California.

d. Bypass Drain

(1) Description

The reject stream from the desalting plant will
discharge into the existing concrete-lined Main Outlet Drain Extension
(M.0.D.E.) downstream of the bifurcation for M.0.D.E. No. 2, as depicted
on Plate 1. Currently, the M.0.D.E. terminates at Morelos Dam and the
Wellton-Mohawk drainage water presently discharges to the river immedi-
ately downstream from the dam. A bifurcation structure will be
provided just above the terminus of the M.0.D.E. to divert desalting
plant reject water into the new bypass drain. The bypass drain will
extend from Morelos Dam to the Arizona-Sonora Boundary.

From there, the drain will extend into Mexico to Santa Clara Slough
upstream from the Gulf of California. This section of the drain will
be constructed by Mexico.

Check structures and gated wasteways to the river channel
will be provided for maintenance purposes and for emergency situations.
Anticipated locations for the wasteways are at the existing M.0.D.E.
terminus below Morelos Dam, at the Arizona-Sonora Boundary and
one about halfway between the Boundary and Santa Clara Slough.

The concrete-lined drgin will be 53 miles long and
will have a maximum capacity of 353 ft°/s in order to bypass, if
necessary, the maximum Wellton-Mohawk drainage flow.

The drain will have a bottom width of about 10 feet
and side slopes of 1-1/2:1, with the exception of areas where the
alinement will be adjacent to the Colorado River. The slope of the
drain will be approximately 0.0002 in the United States and perhaps
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a little greater in Mexico.3 The depth of water will be about 6.0 feet
at a maximum flow of 353 ft°/s.  Under normal conditigns the flow will
consist 01 the reject stream, amounting to about 60 ft-/s at 8,416 p/m
TOS which will produce a normal water depth of about 2 feet.

(2) Operation of Bypass Drain

As stated above, the normal operating condition of the
bypass drain will be to cagry the reject stream from the desalting plant,
which will amount to 60 ft“/s of 8,416 p/m TDS water. Annually the flow
is expected to be about 43,000 acre-feet. However, on some occasions
other operating conditions will occur, which are described hereafter.

After construction of the bypass drain in the United States
and Mexico, there will be about a 3-year time interval before completion of
the desalting plant. The Wellton-Mohawk Division drainage water is
expected to be removed from the Colorado River below Morelos Dam and
discharged into the bypass drain as soon as construction is completed.
Should the United States portion be completed prior to the Mexican portion,
it is expected that the drainage water will be carried to the wasteway
structure near the Arizona-Sonora border and discharged to the Colorado
River at that point until.the portion in Mexico is completed. During ‘
this approximately 3-year period it is expected that the Wellton-Mohawk
Division drainage will be reducing as a result of irrigation efficiency
measures from about 220,000 acre-feet to 175,000 acre-feet annually. The
salinity will be decreasing from about 3,400 p/m TDS to 3,100 p/m TDS.

The drainage water would discharge to the Santa Clara Slough unless Mexico
would elect to divert it to the Colorado River at its wasteway structure
or request the United States to discharge it to the river at one of the
was teways in the United States.

After completion of the desalting plant, there will be
periods that the bypass drain will carry other than the nomal reject
stream flow. During emergency conditions, which will! most likely be
short and intermittent and may result from power interruptions at the
desalting plant or other emergencies that would render the plant
inoperative, the full flow of the Wellton-Mohawk Division would be
conveyed past the desalting plant and carried in the bypass drain.

There can also be an operating condition whereby part of
the Wellton-Mohawk Division drainage water would have to be bynassed around
the desaltina plant to the bypass drain where it would mix with reject
stream flow. This condition could result from: insufficient capacity
of the desalting plant, a need to improve the quality of returns to the




Colorado River above Morelos Dam to meet salinity criteria of Minute

No. 242 or additional Wellton-Mohawk Division pumping requirements resulting
from the infiltration of fila River floodflows. In this situation the
quantity and quality of the water in the bypass drain would depend on the
amount of extra water conveyed.

During certain hydrologic conditions it may be necessary
to make flood control releases from storage reservoirs on the Colorado
River. If it can be foreseen that the flood control releases will
continue for an extended period of time, it is expected that the desalting
plant will be shut down, should the quantity of the releases be great
enough to permit this. This would reduce operating costs of the plant
and would allow a period of time for maintenance of plant facilities.
During the shut-down period, the Wellton-Mohawk Division drainage water
would be bypassed and carried in the bypass drain.

During the construction of the desalting plant and
appurtenant facilities it will be necessary to have one or more water
outages in the bypass drain to connect plant facilities to the existing
bypass drain channel. The duration of the outages will be about two weeks

‘ each. It is also possible that power failures in the We11ton-Mohawk
Division may cause short intemittent interruptions of part or all of
the drainage pumping.

A final condition that is expected is the complete
curtailment of all Wellton-Mohawk Division pumping for about two weeks
each year to allow for maintenance of the channels and for maintenance
of those portions of the desalting plant that can only be performed during
a complete water outage. Experience over a period of years will dictate
whether the length or frequency of the outage periods can be changed.

(3) Morelos Dam to Southerly International Boundary

This reach of the alinement will be 16 miles long,
including approximately 3,000 feet of buried pipe siphon or concrete
bench flume section. The drain will be adjacent and parallel to the
west side of the Yuma Valley Levee except possibly the southerly
two miles. No major roads cross the proposed alinement, but a
sufficient number of bridges will be required for local traffic on
private roads. Three bridges will be located to serve the Cocopah
Indian Reservation, as specified in P.L. 93-320. The number of
additional bridges required will be determined after consultation’
with responsible public entities and 1andowners or lessees of the
land in the area. A Parshall flume will be installed to measure the
flow into Mexico at the international boundary. Ladders and
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other escape devices will be included in the design for the safety of
humans,

(4) Rights-of-Way

The precise alinement and rights-of-way requirements
have not been finalized. For the most part, however, the bypass drain will
be located within existing Yuma Valley Levee rights-of-way, except possibly
for the last two miles. The drain and operating road will require about
260 acres of existing levee rights-of-way and about 70 acres of additional
rights-of-way immediately adjacent to the levee. Rights-of-way for the
last two miles will be approximately 200 feet wide and will require
60 acres of land for rights-of-way. Additional rights-of-way on Federal
land will be required for borrow areas.

(5) Construction Material

The bypass drain construction will be by cut and fill
to form the embankments that will support the concrete-lined section.
The required excavation for the drain will not provide the necessary
amounts of material for embankments. Earth material will be from borrow )
areas within the Colorado River flood plain. .

To protect the structure, riprap may be placed on the
westerly embankment. Potential riprap source sites are Pilot Knob,
Imperial County, California, and Black Hill on the easterly boundary
of the city of Yuma, Yuma County, Arizona. Materials for concrete
are available from commercial sources in the Yuma area.

(6) Southerly International Boundary to Santa Clara Slough

The 37 miles of the bypass drain in Mexico will also
be primarily open channel with bridges and some siphons. The rights-of-
way widths have not yet been set but may be about 165 feet. This would
total about 750 acres of rights-of-way. This reach, like the section
in the United States, will include ladders or other escape devices to
protect humans. :

Materials for construction of the bypass drain in
Mexico have not been identified. Unprocessed gravel for use in
concrete can be obtained from pits at Mesa Andrade, approximately
3 miles south of Riito in Sonora, Mexico. This deposit probably
corresponds to the thick gravel deposits in the Yuma, Arizona, area.
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e. Other Components

The feedwater for the desalting plant originates primarily
as drainage return flows from the Wellton-Mohawk Division of the Gila
Project. Colorado River water is diverted at Imperial Dam into the
Gila Gravity Main Canal that serves the irrigation districts that
comprise the Gila Project. The irrigation water for the Wellton-Mohawk
Division is thence diverted to the Wellton-Mohawk Canal at the Wellton-
Mohawk Check and Turnout about 15 miles south of Imperial Dam. The
irrigation water distribution facilities and drainage facilities of the
Wellton-Mohawk Division are operated by the Wellton-Mohawk Irrigation and
Drainage District.

The applications of irrigation water not used consumptively
by the crops percolates to the ground-water reservoir underlying the
District lands. The ground-water elevation in the District is maintained
by pumping from the reservoir. The water is discharged from the District
in concrete-lined conveyance channels.

Other components of the desalting complex are those measures
to be undertaken to minimize the amount of drainage return flows from
the Wellton-Mohawk Division. If the volume of Wellton-Mohawk drainage is
reduced, desalting plant size and desalting costs will also be reduced.

In recent years, drainage from the Division has approached
220,000 acre-feet annually. The salinity of the drainage water is
jmproving due to freshening of the ground-water reservoir. The salinity
of the drainage water averaged about 3,700 p/m TDS in 1974 and is
anticipated to be about 3,100 p/m TDS by the time the desalting plant
becomes operational. Under salt balance conditions the salinity is
expected to be about 2,000 p/m TDS to 3,000 p/m TDS dependent primarily
on irrigation efficiencies prevailing at the time.

Details of the program to reduce drainage return flows have
been developeu and are included in the “Special Report, Measures for
Reducing the Return Flows from the Wellton-Mohawk Irrigation and Drainage
District" dated September 1974. The special report was prepared under
the direction of the Advisory Committee on Irrigation Efficiency,
established at the direction of President Nixon and composed of repre-
sentatives of the Department of the Interior, Department of Agriculture,
Environmental Protection Agency, and the Office of Management and Budget. .
The Advisory Committee is highly confident that return flows due to drainage
requirements will be reduced to 175,000 acre-feet per year by the time the
desalting plant is operational.
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The objective of the recommended program is to reduce return
flows to 136,000 acre-feet annually. However, there are uncertainties
in reaching this objective. They are (1) imprecision in the calculations
of return flow quantities, (2) reservations that not all projected
on-farm improvements will be fully implemented prior to the plant
startup date or that measures will be as effective in increasing
irrigation efficiencies as estimated, and (3) changes in cropping
patterns.

(1) Acreage Reduction

Public Law 93-320 provides for reducing the authorized
irrigable acreage in the Weliton-Mohawk Division from 75,000 to 65,000
acres and provides for further reduction with the consent of the District.
This will preclude increased return flow from additional development.

Another consideration in acreage reduction is the
Wellton-Mohawk Division's allocation of Colorado River water under the
Gila Reauthorization Act. Water budget analyses reflect that about
65,000 acres of land in irrigation rotation can be irrigated with the
Division's allocation of Colorado River water based on the definition

of consumptive use contained in the Supreme Court Decree Arizona vs. ‘
California and the cropping pattern that prevailed in 1970, T97T and
1972.

Based on the foregoing, 10,000 irrigable acres of
land will be retired from the Division. Of the 10,000 acres to be
retired, about 3,800 are Federally owned and the remaining are in
State and private ownership. Should the reduction in acreage and
other measures fail to reduce the return flows to the desired
175,000 acre-feet or less annually and should the Division require
more Colorado River water than is allocated for consumptive use associ-
ated with 65,000 irrigable acres, an additional 5,000 acres may have
to be purchased from landowners. The additional acreage reduction of
5,000 acres 3s not anticipated, however.

(2) Improved Water Management

On May 15, 1973, the Wellton-Mohawk Irrigation and
Drainage District and the Bureau of Reclamation jnitiated an Irrigation
Management Services (IMS) program to evaluate the effectiveness of the
type of scheduling to increase production and to improve irrigation effi- -
ciencies. The program is being conducted jointly on a demonstration basis.
The program will be expanded so that most of the cropped land in the
Division will be included in the program as soon as practicable.
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The IMS program uses a field sampling procedure substan-
tiated by a computerized technique that integrates climate, crop, and soil
data to determine the timing and quantity of water for each irrigation.
This provides predictive capacity which is combined with direct farmer
contacts by irrigation scientists to assure that the many variables are
properly handled. The program thus provides farmers with the decision-
making information required for optimum irrigation management. Expected
benefits include increased crop yields and reduced water deliveries and
labor requirements, fertilizer costs, and drainage requirements.

(3) Onfarm Irrigation System Improvements

In order to apply the optimum amount of water to the
crops, onfarm irrigation system improvements are required. The previously
mentioned Special Report recommends onfarm gravity system improvements on
about 19,800 acres of farmland. The improvements include concrete lining
of farm ditches, land leveling, installation of additional farm turnouts
and measuring devices, and automation of farm water deliveries. The Special
Report also recommends installation of pressure irrigation systems such as
trickle or bubbler systems, on about 4,000 acres of citrus.

‘ The design and proper installation of improved onfarm
irrigation systems require knowledge of the same soils information

required for good management, use of appropriate hydraulic and structural
engineering design principles, crop water and agronomic requirements,
and the adaption of this information to each farm situation and desires
of the landowner. Technical assistance of this type is available from
the Soil Conservation Service and will be accelerated to meet the needs
of this project. This assistance will be provided in cooperation with
the Wellton-Mohawk Valley Natural Resource Conservation District.
Conservation irrigation plans will need to be developed with each
farmer who will improve his irrigation system to meet the objective
of reducing return flows. These plans will provide the basis for joint
farmer-Federal government cost sharing arrangements fnr implementation
of the needed improvements and practices.

(4) Research and Demonstrations

The implementation of the onfarm irrigation efficiency
improvement program required demonstration of known techniques to
make them more acceptable to farmers/owners or, in some cases, requires
evaluation of less well established techniques. Under the direction of
the Agricultural Research Service appropriate organizations and agencies
are carrying out those parts of this program most suited to their compe-
tence. These programs are not only important in helping achieve the goal
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of minimizing return flows from the Wellton-Mohawk Division, but also
are of basin-wide concern as they relate to water use and agriculture.

(5) Education and Information

The success of any program which depends upon the
cooperation of individual landowners and farm operators is dependent
upon how well these individuals can become informed on the merits of the
program. Many landowners and farmers will readily avail themselves of
assistance and strive to help meet the objectives of such a worthy program.
Others may require more information about the program and how he benefits
or is involved. The Arizona Cooperative Extension Service has accepted
the responsibility for such educational pnrograms and will work
effectively with local organizations and State and Federal agencies.

(6) Painted Rock Reservoir

Floodflows of the Gila River traverse the entire
length of the Wellton-Mohawk Division and infiltrate the aquifer under-
lying the lands in the district. This can significantly aggravate
drainage conditions, and requires the pumping of additional water from the
aquifer. In the past flows in excess of the Main Outlet Drain capacity ’
have been pumped directly into the Gila River, from which they enter the
Colorado River and affect the water delivered to Mexico at Morelos Dam.
Under Minute No. 242, this could seriously impair the ability of the
United States to meet the stipulated salinity differential. Consequently,
the plan of development includes measures at Painted Rock Dam to control
the Gila River,

Painted Rock Dam, authorized and constructed under
the Flood Control Act of 1950, is located approximately 60 miles up
the Gila River from the Wellton-Mohawk Division and provides flood
protection to downstream areas. Normally dry, the reservoir has a
gross capacity to the spillway crest of 2,492,000 acre-feet, which
includes 200,300 acre-feet allocated to sediment control. The Corps
of Engineers has acquired fee title to sufficient land to store about
100,000 acre-feet with flowage easements on the additional reservoir area.
The operating criteria have provided for controlled releases to minimize
flood damage and for prompt evacuation of the reservoir after the
occurrence of each flood.

Ownership in fee of sufficient land in the reservoir
area to temporarily store about 600,000 acre-feet of water would
greatly extend the flexibility of operation and use of Painted Rock
Reservoir to minimize the infiltration of floodwaters into the Wellton-
Mohawk aquifer. By detaining floodwaters in the reservoir for a longer ‘
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period of time, the extent of infiltration of Gila River waters into
the Wellton-Mohawk aquifer could be reduced. This would have the
effect of dissipating the waters more slowly by evaporation and
through smaller releases, which would infiltrate the ground-water
aquifer between Painted Rock Dam and the Wellton-Mohawk Division.

Public Law 93-320 authorizes the Corps of Engineers
to operate Painted Rock Dam in accordance with the obligations of the
United States under Minute No. 242, minimizing infiltration of flood-
water releases in the Wellton-Mohawk Irrigation and Drainage District,
and to acquire fee title or other necessary interests in reservoir
lands for this purpose. The legislation precludes the use of any
funds for acquisition of land or interests therein, however, until a
Federal court of competent jurisdiction has determined that the
Corps presently lacks legal authority to operate Painted Rock Dam in
this manner.

Lands within the temporary storage capacity of

600,000 acre-feet consist of 12,800 acres of Federal land (2,600 of

which are leased for irrigated agriculture), 500 acres of undeveloped

Arizona State land, and 8,800 acres of private land (4,000 of which are
: ‘ ‘ under irrigation). It is estimated that $5,000,000 will be required

to purchase fee title to the private land or to cover the cost of a

combined program of land purchase. Land use may not necessarily

change as a result of the purchase, since the management of the

reservoir could allow present uses to continue. The only effect on

the land use may be the longer periods of inundation.

2. First 49 Miles of the Coachella Canal

a. Existing Unlined Canal

(1) Description

The Coachella Canal is a division of the All-American
Canal System, which conveys water diverted from the Colorado River at
Imperial Dam and Desilting Works to points of delivery in the Imperial
and Coachella Valleys of southern California (see Frontispiece). From
the Coachella Canal Turnout on the Imperial East Mesa, shown on
Photograph P212-300-12613 NA, the canal extends 123 miles to the northwest
to supply irrigation water to approximately 67,000 acres of agricultural
land in Coachella Valley. The canal also contains six turnouts to serve
8,500 acres of non-Federal land on the Imperial East Mesa, but only
about 500 acres have been developed.
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The first 86 miles of the canal are unlined. A
typical view is shown in Photogranh P212-300-4804 NA. The remaining
37 miles ore lined with a 3-1/2-inch thickness of concrete reinforced
with wire mesh. The capacity is 2,500 ft°/s at the turnout from the
A11-American Canal and decreases through successive reaches to
1,309 ft°/s at the beginning of the lined section. Appurtenant
features include inverted siphons with storm water overpasses, bridges,
check structures, spillway structures, flood control channels, training
dikes, and maintenance roads.

(2) Water Losses

Since becoming operational in 1949, the canal has had
a record of excessive conveyance losses, primarily due to seepage
from the 86-mile unlined reach. Of the average historical (1955-1970)
diversions of 498,340 acre-feet per year at the Coachella Canal
turnout, an estimated average of 160,460 acre-feet per year has been
lost. Project appraisal investigations have indicated that about
141,000 acre-feet per year have been lost along the first 49 miles of
the canal where the alinement traverses the coarse sandy soils of
the Imperial East Mesa. Losses in the remaining 37 miles of unlined
canal, which are nearer to the Salton Sea, have averaged 19,460 acre- ‘
feet per year.

b. Replacement Lined Canal

(1) Description

The new structure will be generally parallel with and
adjacent to the existing canal and will return to the present alinement
to utilize existing siphons and other structures which are very costly
to replace. Since construction activities must be closely coordinated
with year-round irrigation practices, the new canal will first be
completed exclusive of the connections to existing structures, after
which the tie-ins will be accomplished with only short water outages.
Bypass channels around structures may be used. Any water outages will
be coordinated with Coachella Valley County Water District and with the
California Department of Fish and Game.

Existing structures that will be abandoned by construc-
tion of the new canal are the Coachella Canal Drop No. 1, two operating
bridges and possibly five irrigation turnouts. The unlined existing
reach of the canal will be abandoned after the new lined canal reaches
are constructed and placed in service.
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Aerial view showing the Coachella Canal Diversion from the All-American Canal in the foreground.
The Coachella Main Canal extends up the center of the photograph. California--Colorado River Basin
Salinity Control Projects, Title I. Bureau of Reclamation Photo No. P212-300-12613 NA.




Typical view of an unlined portion of the Coachella Canal. California--Colorado River Basin
Salinity Control Projects, Title I. Bureau of Reclamation Photo No. P212-300-4804 NA.




3 The new canal will have a design capacity of about
1,500 ft°/s and will be lined with a 3-1/2-inch thickness of unreinforced
concrete. The bottom width will be in the range of 14 to 18 feet, and
the sides will be on a slope of 1-1/2:1. An operating road, probably
16-feet wide and gravel surfaced, will be constructed on the left (south-
west) bank along the entire 49 mile section. A Parshall flume will be
constructed a short distance downstream from the Coachella Canal turnout
from the All-American Canal to provide an accurate measurement of the flow.

(2) Water Savings

By replacing the first 49 miles of the uniined canal
with a new concrete-lined canal, approximately 132,000 acre-feet of
water per year will be saved. Using the historic average flows passing
Check 6A (near the end of the 49-mile reach) for the period of 1955
through 1970, the quantity of water that would have been saved along the
first 49 miles had a lined canal been in service is: (figures rounded)

Average annual loss from canal,
unlined (measured) 141,000 acre-feet

Average annual loss from canal,
1ined (estimated) 9,000 acre-feet

Average annual water saved with
lined canal 132,000 acre-feet

Since this quantity of water will not have to be
diverted into the All-American Canal at Imperial Dam, it can be
retained in upstream storage reservoirs and utilized to meet the
project objectives.

(3) Land Acquisition

The Imperial Irrigation District has an obligation
to serve non-Federal lands on the Imperial East Mesa lying within the
District. There are about 8,500 acres of such land, although approximately
one-half of that acreage is located some distance from the Coachella Canal
and could not be served due to the requirement for crossing Federal
lands with water conveyance facilities. Regulations issued by the
Secretary (43CFR, 2871.0-8) preclude issuance of rights-of-way for
such purposes. However, approximately 4,200 acres of private land
on Imperial East Mesa are located adjacent to the Coachella Canal and are
capable of receiving water from the District. P.L. 93-320 authorizes the
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United States to acquire these lands by purchase, eminent domain or
exchange, or to acquire an interest therein, thus relieving the District
of the responsibility to provide irrigation service. A sum of $750,000
has been included in the cost estimates to purchase the undeveloped lands,
which at the time of authorization amounted to about 3,800 acres. The
remaining approximately 400 acres was planted in citrus utilizing trickle
irrigation systems to supply irrigation water. Since the legislative
authorization, some of the present operators have continued the expansion
of the citrus acreage in accordance with their scheduled development plans,
so that at the present time about 500 acres have been planted to citrus
and additional lands are being developed. The development plans of these
operators contemplate an eventual development on their present holdings

of about 1,300 acres. Through negotiations with Imperial Irrigation
District and the Coachella Valley County Water District, it may be
possible to continue service to the developed lands from the lined

canal. The cost of purchasing the developed lands was therefore not
included in the cost estimates.

(4) Construction Materials

Aggregate for concrete may be obtained from
commercial sources or from previously undeveloped deposits. Upon ‘
completion of removal of the required material from new sites, the
pit area will be leveled or shaped to blend with the surrounding
landscape. The required excavation for construction should provide
the necessary amounts of material for embankment along the canal.
The feature will be designed so that excavation and embankment will
essentially balance, resulting in no or few borrow and disposal areas
as a result of the construction.

(5) Rights-of-Way

The proposal will require only about 1,020 acres of
additional land for rights-of-way consisting of approximately 100 acres
of patented land and 920 acres of Federal withdrawn land. These addi-
tional lands are undeveloped desert. The average width of the right-of-
way will be 400 feet.

3. Protective and Regulatory Ground-Water Pumping

a. Description

The Bureau of Reclamation, in cooperation with the
United States Section,International Boundary and Water Commis;ion,
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“has located potential well fields on the south Yuma Mesa and in the
southwestern portion of the Yuma Valley, as shown on Plate 5, capable
of pumping 160,000 acre-feet of ground water per year. It is proposed
to develop this potential into two well fields; the Yuma Mesa Boundary
Well Field and the Yuma Valley Boundary Well Field. Both fields will"
be drilled within 5 miles of the Arizona-Sonora International Boundary -
near San Luis. ’

_ v The disposition of the pumped water will be to maintain
Southerly International Boundary deliveries near levels experienced
~in recent years, as provided under Minute No. 242, and to furnish
water for agricultural and other uses to existing water users. The
utilization of the pumped ground water in the United States is pro-
jected as follows: o

Agricultural or other use in the

United States 35,000 acre-feet

Delivery to Mexico at Southerly o . ]
International Boundary 125,000 acre-feet
Total 160,000 acre-feet

In addition to the 125,000 acre-feet of pumped water for
delivery to Mexico at the Southerly International Boundary, there is
about 15,000 acre-feet of canal wasteway water currently being delivered
at this point. Together they will comprise the 140,000 acre-feet
provided for in Minute No. 242.

The estimated salinity of the pumped waters is 1,000 to
1,100 p/m TDS in the Yuma Mesa Boundary Well Field and 1,000 to 1,500 p/m
TDS in the Yuma Valley Boundary Well Field. The salinity of waters
from drainage and wasteway flows presently delivered to Mexico at the
Southerly International Boundary ranges from 1,400 to 1,600 p/m TDS. In
composite, therefore, waters delivered to Mexico at that point are
expected to be of better quality.

It is anticipated that private users pumping ground water
for irrigation within the 5-mile limit imposed by the agreement will
buy water pumped from the United States wells, because well-field
drawdown may require a lower pump bowl setting than now used and will
increase their pumping costs. Sales of water will not be limited to
existing users, however, if additional water is available. The cost of
water to present users, and any others for which water may be available,
will be negotiated. ,
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b. Yuma Mesa Boundary Well Field

The Yuma Mesa Boundary Well Field provides for 25 wells in
the southern portion of the Yuma Mesa. Photographs P998-300-01009 NA
and P998-300-01010 NA show an existing drainage well plot on the Yuma Mesa
which is typical of the proposed installations. The wells will be located
generally about 1 mile north of the International Boundary and spaced at
about 1/2-mile intervals. Each well will be about 500 feet deep and the
Tower 200 feet screened to pump water from the under1§ing ground-water
reservoir. Each well will be designed to pump 7.5 ft°/s. The wells will
be connected by a 15.3 mile underground pipeline which will carry water
westerly to the afterbay of the existing Boundary Pumping Plant where it
will then flow by gravity across the Southerly International Boundary. The
underground pipeline will have at least 2 feet<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>