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CHAPTER 1 - INTRODUCTION  
 
 
I. THE REGIONAL BOARD 
 
The Regional Board consists of nine members appointed by the Governor for staggered four-year terms.  
Members must reside or maintain a place of business within the Region and must be associated with or have 
special knowledge of specific activities related to the control of water quality. Members of the Board conduct their 
business at regular meetings and public hearings at which public participation is encouraged. 
 
All duties and responsibilities of the Regional Board are directed at providing reasonable protection and 
enhancement of the quality of all waters of the Region, both surface and underground.  The programs by which 
these duties and responsibilities are carried out include: 
 
• Preparing new or revised policies addressing region-wide quality concerns; 
• Adopting, monitoring compliance with, and enforcing waste discharge requirements and National Pollutant 

Discharge Elimination System permits; 
• Providing recommendations to the State Board on financial assistance programs, proposals for water 

diversion, budget development, and other statewide programs and policies; 
• Coordinating with other public agencies which are concerned with water quality control; and 
• Informing and involving the public on water quality issues. 

 
Administration of these duties is accomplished by a permanent staff of State Employees, directed by an Executive 
Officer who is selected by and serves at the pleasure of the Regional Board. 

 
 

II. FUNCTION OF THE BASIN PLAN 
 

This Water Quality Control Plan (herein referred to as the Basin Plan) for the Colorado River Basin Region was 
prepared by the California Regional Water Quality Control Board, Colorado River Basin Region, in accordance 
with criteria contained in the California Porter-Cologne Water Quality Control Act, the Federal Clean Water Act, 
and other pertinent state and federal rules and regulations. The intent of the Basin Plan is to provide definitive 
guidelines, and give direction to the full scope of Regional Board activities that serve to optimize the beneficial 
uses of the state waters within the Colorado River Basin Region of California by preserving and protecting the 
quality of these waters. 
 
Water uses and water benefits vary.  Water quality is an important factor in determining use and benefit.  For 
example, drinking water has to be of higher quality than the water used to irrigate pastures.  Both of these are 
beneficial water uses, but the quality requirements for irrigation water are different from those for drinking water.  
The Basin Plan recognizes the variations of water quality and water uses. 
 
This Basin Plan lists and defines the various beneficial water uses (Chapter 2).  It describes the water quality 
which must be maintained to support such uses (Water Quality Objectives, Chapter 3).  The section on 
implementation (Chapter 4) describes the programs, projects and other actions which are necessary to achieve 
the standards established in this Plan.  Plans, Policies and Issues (Chapter 5), summarize the various plans and 
policies which protect water quality.  This chapter also describes water quality issues which require special 
attention.  Surveillance and Monitoring (Chapter 6), describes activities within the Colorado River Basin Region 
which are related to surveillance, monitoring, assessment, lab support, quality assurance and quality control. 
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The Regional Board implements the Basin Plan by issuing and enforcing waste discharge requirements to 
persons; which can include individuals, communities, or businesses whose waste discharges may affect water 
quality.  These requirements can be either state Waste Discharge Requirements for discharge to land, or federally 
delegated National Pollutant Discharge Elimination System permits for discharges to surface water. Dischargers 
are required to meet water quality objectives and thus protect beneficial uses. 
 
This Basin Plan also encourages water users to improve the quality of their water supplies, particularly where the 
wastewater they discharge is likely to be reused.  Public works and other projects, which can affect water quality, 
are reviewed and their impacts are identified.  Proposals, which implement or help achieve the goals of the Basin 
Plan, are supported. 
 
This Basin Plan is subject to review by the State Water Resources Control Board (State Board) and the United 
States Environmental Protection Agency (USEPA).  The Basin Plan is, in itself, not a final statement on regional 
water quality planning, but is subject to continuous review and update as necessary.  Updated sections of the 
plan may appear as periodic amendments, which are also subject to approval by the State Board and USEPA. 
 
 
III. LEGAL BASIS AND AUTHORITY 
 
The Porter-Cologne Water Quality Control Act which is contained in Division 7 of the California Water Code, 
establishes the responsibilities and authorities of the nine Regional Water Quality Control Boards (Regional 
Board) and the State Water Resources Control Board (State Board).  The Porter-Cologne Act names these 
Boards "...the principal state agencies with primary responsibility for the coordination and control of water quality" 
(Section 13001).  Each Regional Board is directed to "...formulate and adopt water quality control plans for all 
areas within the region."  A water quality control plan for the waters of an area is defined as having these three 
components:  beneficial uses which are to be protected, water quality objectives which protect those uses, and an 
implementation plan which accomplishes those objectives (Section 13050).  Further, "such plans shall be 
periodically reviewed and may be revised" (Section 13240).  The Federal Clean Water Act (Public Law 92-500, as 
amended) provides for the delegation of certain responsibilities of water quality control and water quality planning 
to the states.  Where the USEPA and the State Board have agreed to such delegation, the Regional Boards 
implement portions of the Clean Water Act, such as the NPDES program and toxic substance control programs. 
 
The Porter-Cologne and Clean Water Acts also describe how enforcement of waste discharge requirements is to 
be carried out.  Enforcement tools available to the Regional Board range from simple letters to the discharger, 
through formal Board Orders and administrative civil liabilities, to judicial abatement for civil and/or criminal 
penalties.  Legally noticed public hearings are required for Cease and Desist Orders, but Cleanup and Abatement 
Orders may be issued by the Executive Officer to allow for a quicker response than regularly scheduled board 
meetings can provide. 
 
This Water Quality Control Plan was prepared to comply with all applicable Federal and State laws, regulations, 
plans, policies, and guidelines.  The laws, regulations, and guidelines are summarized below.  The plans and 
policies are summarized in Chapter 5.  Also, future amendments thereto, are hereby included in this plan by 
reference. 
 
 
A. FEDERAL REQUIREMENTS 
 
One Federal law specifically and directly addresses the matter of water pollution control.  This law is known as the 
Federal Clean Water Act.  Several other Federal laws, classifiable as "environmental" laws, may also apply to 
water pollution control activities.  These laws include the National Environmental Policy Act, the Clean Air Act, 
and the Resource Conservation and Recovery Act. 
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1. Federal Clean Water Act 
 

The objective of the Act is to restore and maintain the chemical, physical, and biological integrity of the Nation's 
waters.  The Act further states that it is the policy of Congress to recognize, preserve, and protect the primary 
responsibilities, and rights of the States to prevent, reduce, and eliminate pollution, to plan the development and 
use (including restoration, preservation, and enhancement) of land and water resources, and that full public 
participation in the development and/or revision of regulations, plans and programs be provided for, encouraged, 
and assisted.  The responsibility to administer the Act is placed with the Administrator of the U.S. Environmental 
Protection Agency. 
 
2. National Environmental Policy Act (NEPA) 

 
In general, this Act proposes to satisfactorily preserve the environment and to restore that which has been 
degraded.  The method devised to accomplish this is to require evaluation of the effect of each action proposed 
upon the environment, and to consider the results in making decisions regarding such action.  NEPA applies to 
the actions of the Federal Government. 
 
NEPA declares a continuing policy for all levels of government and concerned public and private organizations to 
create and maintain conditions under which people and nature can exist in productive harmony and fulfill the 
social, economic, and other needs of present and future generations.  The Act directs an interdisciplinary 
approach to integrated use of all talents in planning and decision-making that impact on the environment (Sec. 
102).  Each report or recommendation must be accompanied by a detailed statement prepared by the responsible 
official on: 
 
• The environmental impact of the proposed action; 
• Any adverse environmental effects which cannot be avoided if the action is taken; 
• Alternatives to the action 
• Relationship between local short-term uses of the environment, and maintenance and enhancement of long-

term productivity; and 
• Any irreversible and irretrievable commitments of resources if the proposed action is taken. 
 
Appropriate alternatives to proposed actions must be studied and developed when conflicts in use of available 
resources are encountered. 
 
 
B. CALIFORNIA STATUTORY AND ADMINISTRATIVE LAWS 
 
The laws in California are organized into the Constitution, Statutes, and Administrative Codes encompassing all 
facets of the State's governmental controls.  Laws that directly affect water resources planning are contained 
principally in the California Water Code, with additional specificity in those Administrative Codes which are titled 
Water Resources, Health and Safety, Public Resources, and Fish and Game. 
 
A. California Water Code 
 
One Division of statutory law is directed primarily towards the control of water quality.  This is Division 7 of the 
California Water Code, also referred to as the "Porter-Cologne Water Quality Control Act".  Those portions of said 
Division 7 which relate to or govern the preparation of basin plans are summarized below. 
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This Act establishes that the waters of the State shall be protected for use and enjoyment by the people of the 
State; that the activities and factors which may affect the quality of the waters of the State shall be regulated to 
attain the highest water quality which is reasonable, considering all demands being made or to be made and the 
total values involved, beneficial and detrimental, economic and social, tangible and intangible; that the health, 
safety, and welfare of the people require that there be a statewide program for control of the quality of all waters 
of the State; that quality and quantity of water shall be administered conjunctively; and that the statewide program 
for water quality can most effectively be administered regionally within a framework of statewide coordination and 
policy.  The State Water Resources Control Board, hereinafter referred to as "State Board", and the nine Regional 
Water Quality Control Boards, hereinafter referred to as "Regional Board(s)", are established under the Act as the 
principal state agencies with primary responsibility for control of water quality. 
 
The State Board is responsible for the formulation and adoption of state policy for water quality control.  State 
policy consists of: 
 
• Water quality principles and guidelines for long-range planning for ground waters and surface waters, and the 

use of reclaimed water; 
• Water quality objectives at key locations; and 
• Other principles and guidelines deemed essential for water quality control. 
 
The State Board may adopt water quality control plans for waters for which water quality standards are required 
by the Federal Clean Water Act.  The Regional Water Quality Control Plans are prepared to conform with policies 
of the State Water Resources Control Board. 
 
Each Regional Board must formulate and adopt, for its region, water quality control plan(s) which establish such 
water quality objectives as in its judgment will ensure reasonable protection of beneficial uses. 
 
Article 4 of Chapter 4 of Division 7 of the Water Code establishes basic procedures for prescription of waste 
discharge requirements upon dischargers of waste.  Any person who is discharging, or proposes to discharge 
waste other than into a community sewer, that could affect the quality of water, shall file a report with the Regional 
Board containing information required by the Board.  After any necessary hearing, the Board may impose waste 
discharge requirements based on the nature of the proposed discharge relative to conditions existing in the 
disposal area or receiving waters.  Discharge requirements may be reviewed and revised as appropriate, upon 
application by any affected person or by the Regional Board on its own motion.  The discharge of wastes does not 
create any vested right to continue such discharge. 
 
Section 2100 of the Water Code provides for adjudication to protect ground water quality.  The State Board, upon 
a finding of existing or threatened irreparable damage, may file an action in the Superior Court to restrict pumping 
or to impose physical solutions, or both, to the extent necessary to prevent destruction of or irreparable injury to 
the quality of ground water.  The State Board may take such action only if an affected local agency charged with 
this responsibility fails to take appropriate action. 
 
The Water Code contains provisions which control almost every consideration of water and its use.  Division 2 of 
the Water Code provides that the State Board shall consider and act upon all applications for permits to 
appropriate waters. The State Board's authority includes water quality considerations in granting a water right; 
Division 3 deals with dams and reservoirs; Division 5 pertains to flood control; Division 6 controls conservation, 
development and utilization of the state water resources; Division 7, as described above, covers water quality; 
and Divisions 11 through 21 provide for the organization, operation, and financing of various types of local water-
oriented agencies. 
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B. California Environmental Quality Act (CEQA) 
 

CEQA is contained in Sections 21000 to 21176 of the Public Resources Code.  CEQA, which is the State-level 
equivalent of the Federal NEPA, requires all State agencies, boards, and commissions to include, in any report on 
any project having a significant effect on the environment, an environmental impact report (EIR).  CEQA also 
requires, in addition to the five items set forth in Section 102 of NEPA, that the EIR include a discussion of 
mitigation measures proposed to minimize the impact.  The responsibility for development of objectives, criteria, 
and procedures to assure proper preparation and evaluation of the EIR is placed with the State Office of Planning 
and Research. 
 
C. California Code of Regulations 

 
The administrative procedures of the State Board are contained in Title 23, Chapter 3, of the California Code of 
Regulations.  Regulations relating to the many facets of water rights and water quality are contained in the several 
subchapters of said Chapter 3.  Title 17 (Public Health) of the California Code of Regulations contains 
requirements for quality of water for domestic uses.  Restrictions on the uses of waters reclaimed from 
wastewater are contained in Title 22 (Environmental Health). 
 
D. Other State Statutes 

 
Portions of various other codes, such as the Health and Safety Code, Fish and Game Code, Public Resources 
Code, and Revenue and Taxation Code, impose various regulations that are to be considered in the basin 
planning process.  The Health and Safety Code contains regulations relating to the formation and operation of 
county sanitation and sewer maintenance districts, sewer revenue bonds, the use by the public of reservoirs, and 
ocean water-contact sports.  The Fish and Game Code provides for the preservation, protection, and 
enhancement of birds, mammals, fish, amphibians, and reptiles, and their habitats. 
 
 
C. OTHER PLANNING AGENCIES 
 
There are various other regional and local governmental agencies whose policies are considered during any 
Water Quality Control Plan update.  These include but are not limited to the following: 
 
• Southern California Association of Governments 
• Coachella Valley Association of Governments 
• Imperial Valley Association of Governments 
• San Bernardino Association of Governments 
• Agencies, districts, and other public bodies responsible for collection, treatment, and disposal of wastewaters 

and for water conservation and production. 
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IV. THE PLANNING PROCESS 
 
A. BASIN PLAN AMENDMENT PROCESS 

 
Both Federal and State laws require public participation in the development of Water Quality Control Plans and 
amendments thereto.  The principal laws governing public participation with respect to development of water 
quality control plans are listed below: 
 
• Federal Clean Water Act 
• Division 7 of the California Water Code 
• California Environmental Quality Act (CEQA) 

 
In addition to these laws, both Federal and State regulations and guidelines have been developed to ensure 
compliance with the intent of the laws. 
 
This Regional Board uses the following procedures for adoption of Water Quality Control Plans: 
 
• Proposed Plans are prepared by Regional Board staff, under the direction of the Regional Board's Executive 

Officer. 
 
• An Environmental Checklist Form for the proposed Plan is prepared. 

 
• Staff prepares a summary report containing: 

 
o A brief description of the proposed Plan; 
o Reasonable alternatives to the proposed Plan; and 
o Mitigation measures to minimize any significant adverse environmental impacts. 

 
• A Notice of Filing and Notice of Public Hearing is mailed to all interested agencies (Federal, State, and local), 

organizations, and individuals at least 45 days prior to the scheduled Regional Board hearing on the proposed 
Plan.  Those agencies, organizations, and individuals who are presumed to have special interest in the 
proposed Plan are forwarded copies of the proposed plan, the Environmental Checklist Form, and the 
summary report. 

 
• At least 45 days prior to the scheduled Regional Board Public Hearing, a copy of the Notice of Filing and 

Notice of Public Hearing is published in newspapers for major circulation in areas affected by the proposed 
Plan. 

 
• Copies of the proposed Plan, environmental checklist, and summary report are provided upon request to 

other agencies and persons. 
 

• The Regional Board staff prepares written responses to comments concerning significant issues raised during 
the public review period.  If a comment is received less than 15 days prior to the date of the Regional Board 
hearing on the proposed Plan, an oral response is presented at the hearing.  The oral response, as well as 
comments and responses at the Board meeting, are included in the meeting minutes. 
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• Following Regional Board adoption of the Plan, the Regional Board's Executive Officer will forward the Plan 
for consideration of approval to the State Water Resources Control Board. 

 
• Following State Board approval of the Plan, a Notice of Decision will be filed by the Regional Board with the 

Secretary of the Resources Agency for public posting for a period of at least 30 days. 
 

In addition to the above procedure, other provisions are made to allow for public involvement.  All Regional Board 
files containing information regarding the proposed plan are open to public inspection at the office of the California 
Regional Water Quality Control Board, Colorado River Basin Region, 73-720 Fred Waring Drive, Suite 100, Palm 
Desert, California, 92260, during the hours of 9 a.m. to 4 p.m. of each business day.  Also, appointments can be 
made with Regional Board staff to discuss the proposed plan and answer any questions. 
 
 
B. TRIENNIAL REVIEW PROCESS 
 
The Federal Clean Water Act (Section 303(c)) requires states to hold public hearings for review of water quality 
standards at least once every three years.  Water quality standards consist of beneficial use designations and 
water quality objectives necessary to protect those uses.  The Porter-Cologne Water Quality Control Act requires 
the Basin Plan to be reviewed periodically.  While a major part of the review process consists of identifying 
potential problems, an important part of the review is the reaffirmation of those portions of the plan where no 
potential problems exist. 
 
At the conclusion of the triennial review public hearing, Regional Board staff prepares a priority list of potential 
problems with the Basin Plan that may result in amendments.  Placing a potential problem on the priority list will 
only require Regional Board staff investigation of the need for an amendment.  It does not necessarily mean a 
revision of the water quality control plan will be made. 
 
Other items completed after the public hearing include: 
 
• Detailed Workplans of each issue; 
• Regional Board identification of issues that can be completed within existing resource allocations over a 

three-year period; and 
• List of projects requiring additional resources to complete. 
 
Once the triennial review process is complete, Regional Board staff begins investigating the issues in order of 
rank.  After each investigation, staff determines the need for a Basin Plan amendment. 
 
Basin Plan amendments can also be prepared for issues not identified during the triennial review.  Amendments 
can be prepared for urgent issues or to reflect new legislation. 

 
 
 
 
 
 



1-8 

 

V. THE COLORADO RIVER BASIN REGION 
 
 
A. GEOGRAPHICAL SETTING 

 
The Colorado River Basin Region covers approximately 13 million acres (20,000 square miles) in the 
southeastern portion of California (Figure 1-1, Page 1-13).  It includes all of Imperial County and portions of San 
Bernardino, Riverside, and San Diego Counties.  It is bounded for forty miles on the northeast by the State of 
Nevada, on the north by the New York, Providence, Granite, Old Dad, Bristol, Rodman, and Ord Mountain 
ranges, on the west by the San Bernardino, San Jacinto, and Laguna Mountain ranges, on the south by the 
Republic of Mexico, and on the east by the Colorado River and State of Arizona.  Geographically the region 
represents only a small portion of the total Colorado River drainage area which includes portions of Arizona, 
Nevada, Utah, Wyoming, Colorado, New Mexico, and Mexico. 
 
A significant geographical feature of the Region is the Salton Trough, which contains the Salton Sea and the 
Coachella and Imperial Valleys.  The two valleys are separated by the Salton Sea, which covers the lowest area 
of the depression.  The trough is a structural extension of the Gulf of California.  In prehistoric times it contained 
the ancient Lake Cahuilla (not to be confused with the present Lake Cahuilla which is located at the terminus of 
the Coachella Branch of the All-American Canal).  Much of the agricultural economy and industry of the Region is 
located in the Salton Trough.  There are also industries associated with agriculture, such as sugar refining.  
During the past several years there has been increasing development of geothermal industries.  In the future, 
agriculture is expected to experience little growth in the Salton Trough, but there will likely be increased 
development of other industries (e.g. construction, manufacturing, and services). 
 
The present Salton Sea, located on the site of a prehistoric lake, was formed between 1905 and 1907 by overflow 
of the Colorado River.  Today, it serves as a drainage reservoir for irrigation return water and stormwater from the 
Coachella Valley, Imperial Valley, and Borrego Valley, and also receives drainage water from the Mexicali Valley 
in Mexico.  The Sea is California's largest inland body of water and it provides a very important wildlife habitat and 
sportfishery. 
 
Developments along California's 230 mile reach of the Colorado River, which flows along the eastern boundary of 
the Region, include agricultural areas in Palo Verde Valley and Bard Valley, urban centers at Needles, Blythe, 
and Winterhaven, several transcontinental gas compressor stations, and numerous small recreational 
communities.  Some mining operations are located in the surrounding mountains.  Also the Fort Mojave, 
Chemehuevi, Colorado River, and Yuma Indian Reservations are located along the River. 
 
 
B. GEOLOGY 
 
The mountains of the Region consist mainly of metamorphic and igneous rocks of pre-Cambrian to Tertiary age, 
and the sediments in the intervening valleys are generally weakly consolidated to unconsolidated sediments of 
late Cenozoic age.  Northwest-trending faults are extensive and are a major factor in determining the 
configuration of the land.  The well known San Andreas Fault Zone cuts diagonally across the southwesterly 
portion of the Region and borders the highlands on the northeast side of the Salton Trough.  Borrego Valley is a 
typical valley formed by the San Jacinto Fault.  The valleys, mountains, and dry lakes generally trend toward the 
northwest as oriented by the major fault systems. 
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The Coachella and Imperial Valleys were created when the Colorado River formed a delta that isolated the Salton 
Trough from the Gulf of California.  Subsequently, under desert conditions, the inland sea dried up.  Later, the 
trough was occupied by lakes for various periods, and deposition into these lakes gives the valleys their 
characteristic flat lands and fertile soils. 
 
The Anza-Borrego planning area is made up of the Old California batholith that has been weathered and eroded.  
Today only low dissected hills remain. 
 
The East Colorado River Basin planning area consists of a sediment-filled structural trough.  Deep alluvial 
deposits composed of silt, clay, and sand were laid down by ancestral streams of the present Colorado River 
system. 
 
 
C. MAJOR HYDROLOGIC FEATURES   
 
The Colorado River is the most important waterway in the Region.  The River supplies water for use within the 
Region and elsewhere.  Regional drainage to the River is from a strip about 200 miles long, with a watershed 
which (in California) ranges from 7 to 40 miles in width.  This watershed strip is referred to as the East Colorado 
River Basin. 
 
Near Parker Dam, water is diverted by the Metropolitan Water District for export through the Colorado River 
Aqueduct to coastal counties.  The dam forms Lake Havasu, a major recreational development.  At Palo Verde 
Diversion Dam, water is diverted for irrigation in Palo Verde Valley.  At Imperial Dam, water is diverted to the All-
American Canal, which conveys water in California to the Bard Valley, and to the agricultural areas of the Imperial 
and Coachella Valleys. 
 
Apportionment of water available for diversion from the River is made in accordance with a number of documents 
collectively referred to as the Law of the River.  These include interstate compacts, federal legislation, water 
delivery contracts, state legislation, a treaty with Mexico, United States Supreme Court decrees, and federal 
administrative actions.  Presently, California is receiving waters unused by other states.  When Arizona is 
diverting its full apportionment, it is anticipated that there will be only infrequent periods of surplus, and 
California's diversions will be limited to its basic apportionment of 4.4 million acre-feet per year. 
 
Regional drainage waters resulting from Colorado River diversions and use, and which do not return to the 
Colorado River, drain into the Salton Sea.  That portion of the Region that does not drain into the Colorado River 
is referred to as the Colorado River Basin (West) or West Basin. 
 
Much of the northern portion of the West Basin drains to several individual internal sinks or playas, while the 
southern portion generally drains to the Salton Sea.  The Imperial and Coachella Valleys contain numerous drains 
that transport irrigation return flows and stormwater, as well as canals for importation and distribution of Colorado 
River water. 
 
The Salton Sea, which is replenished principally by irrigation drainage and stormwater, is the largest body of 
water in the West Basin.  The Sea serves as a reservoir to receive and store agricultural drainage and seepage 
waters, but also provides important wildlife habitat and is used for recreational purposes which include boating 
and fishing.  Several smaller constructed recreational lakes are located in the Imperial Valley.  In addition, Lake 
Cahuilla in Coachella Valley is used to store Colorado River water for irrigation and recreational purposes. 
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D. CLIMATE 
 
The Region has the driest climate in California.  The winters are mild and summers are hot.  Temperatures range 
from below freezing to over 120oF.  In the Colorado River valleys and the Salton Trough frost is a rare occurrence, 
and crops are grown all year round.  
 
Snow falls in the Region's higher elevations, with mean seasonal precipitation in the upper San Jacinto and San 
Bernardino Mountains ranging from 30 to 40 inches.  The lower elevations receive relatively little rainfall.  An 
average of about four inches of precipitation occurs along the Colorado River, with much of this coming from late 
summer thunderstorms moving north from Mexico. 
 
Typical mean seasonal precipitation in the desert valleys is 3.6 inches at Indio and 3.2 inches at El Centro.  
Precipitation over the entire area occurs mostly from November through April, and August through September, but 
its distribution and intensity are often sporadic.  Local thunderstorms may contribute all the average seasonal 
precipitation at one time or only a trace of precipitation may be recorded at any locale for the entire season. 
 
 
E. FISH AND WILDLIFE RESOURCES 
 
The Region provides habitat for a variety of native and introduced species of wildlife.  Increasing human 
population and its associated development have adversely affected the habitat for some species, while enhancing 
it for others. 
 
Large areas within the Region are inhabited by animals tolerant of arid conditions, including small rodents, 
coyotes, foxes, birds, and a variety of reptiles.  Along the Colorado River and in the higher elevations of the San 
Bernardino and San Jacinto Mountains, where water is more abundant, deer, bighorn sheep, and a diversity of 
small animals exist. 
 
Practically all of the fishes inhabiting the Region are introduced species.  The most abundant species in the 
Colorado River and irrigation canals include largemouth bass, smallmouth bass, flathead and channel catfish, 
yellow bullhead, bluegill, redear sunfish, black crappie, carp, striped bass, threadfin shad, red shiner, and in the 
colder water above Lake Havasu, rainbow trout.  Grass carp have recently been introduced into sections of the All 
American Canal system for aquatic weed control.  Fishes inhabiting agricultural drains in the Region generally 
include mosquito fish, mollies, red shiners, carp, and tilapia, although locally significant populations of catfish, 
bass, and sunfish occur in some drains.  A considerable sportfishery exists in the Salton Sea, with orangemouth 
corvina, gulf croaker, sargo, and tilapia predominating. 
 
The Salton Sea National Wildlife Refuge and state waterfowl management areas are located in or near the Salton 
Sea.  The refuge supports large numbers of waterfowl in addition to other types of birds.  Located along the 
Colorado River are the Havasu, Cibola and Imperial National Wildlife Refuges. 
 
The Region provides habitat for certain endangered/threatened species of wildlife including desert pupfish, 
razorback sucker, Yuma clapper rail, black rail, least Bell's vireo, yellow billed cuckoo, desert tortoise, and 
peninsular bighorn sheep. 
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VI.  PLANNING AREAS 
 
For planning and reporting purposes, the Region has been divided into the following seven major planning areas 
on the basis of different economic and hydrologic characteristics (Figure 1-1): 
 
• Lucerne Valley 
• Hayfield 
• Coachella Valley 
• Anza-Borrego 
• Imperial Valley 
• Salton Sea 
• East Colorado River Basin 
 
 
A. LUCERNE VALLEY PLANNING AREA 

 
The Lucerne Valley planning area comprises many small internal drainage basins which cover 6,500 square 
miles, approximately the northern third of the West Basin.  In the upper desert, which contains Lucerne Valley, 
Yucca Valley, Joshua Tree, and Twentynine Palms, precipitation is higher, and frost often occurs.  The San 
Bernardino Mountains on the northwest have the highest peaks in the planning area, with elevations exceeding 
7,000 feet. 
 
1. Surface Water Hydrology 

 
Precipitation occurs mostly as rainfall, with some snowfall in the San Bernardino Mountains.  Rainfall is sporadic, 
and amounts vary widely with location.  Mean annual precipitation ranges from 16 inches in the San Bernardino 
Mountains to less than three inches in the Bristol Lake (dry) area.  The average annual rainfall over the entire 
planning area is five inches.  Little of the rainwater percolates into the ground water table and most is lost by 
evaporation and by evapotranspiration.  Arrastre and Crystal Creeks are the most significant streams in the 
planning area. 
 
2. Ground Water Hydrology 

 
Ground water is stored principally in the unconsolidated alluvium.  Except for areas near some of the dry lakes, 
ground water is unconfined.  The depth of the water bearing deposits is not known, but the basins have 
accumulated hundreds of feet of sediments (e.g. 1,200 feet of sediments have been measured in the Dale 
Hydrologic Subunit). 
 
Wells yield from a few gallons-per-minute (gpm) to 3,000 gpm.  In 1970, depth to ground water ranged from flow 
at the surface to 445 feet in the Copper Mountain hydrologic unit. 
 
There may be some flow (less than an average 100 acre-feet per year) from the Lucerne Hydrologic unit into the 
Upper Mojave River Hydrologic Subunit in the South Lahontan Basin.  There is also an undetermined amount of 
outflow from the Cadiz Hydrologic Unit into the Palen Hydrologic Subunit of the Hayfield Planning Area. 
 
Ground water flow follows the general gradient of the land surface except in areas of heavy extraction and where 
subsurface flow may be affected by faults.  The Baseline Fault along the south side of Twentynine Palms Valley 
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causes a long linear zone of rising water covered by dense vegetation, which includes the Twentynine Palms 
Oasis.  Another fault, the Mesquite Dry Lake Fault, intersects the Baseline Fault four miles east of Twentynine 
Palms and impedes ground water movement locally, causing a higher water table on the southwest side of the 
fault.  Other faults have less effect on the hydrology, but may be responsible for high fluoride in the water and for 
high water temperatures.  Wells in the Dale hydrologic unit yield water with temperatures ranging from 70o to 
118oF. 
 
B. HAYFIELD PLANNING AREA 
 
The Hayfield Planning Area lies primarily in Riverside County and covers approximately 1,860 square miles.  The 
Hayfield Planning Area is a desert, with barren mountains and valleys and with dry lake beds at the lower 
elevations.   
 
The area is bounded on the south by the Chuckwalla Mountains, and on the east by the McCoy Mountains.  The 
highest elevation in the Planning Area is close to 5,000 feet, but most of the mountain tops are at lower 
elevations. 
 
1. Surface Water Hydrology 
 
Average annual precipitation ranges from less than three inches in the lower valley to eight inches in the higher 
elevations of the Little San Bernardino Mountains.  The average annual runoff for the area, which occurs 
principally during thunderstorms, is 5,000 acre-feet.  No perennial streams flow in the planning area.  Almost all 
the moisture from rain is lost through evaporation and evapotranspiration. 
 
2. Ground Water Hydrology 
 
Runoff from the higher elevations is the main source of recharge of the ground water basins.  Small amounts 
might percolate to the ground water table from direct precipitation.  Water in storage is generally unconfined in the 
sediments that fill the valleys. 
 
Water levels range from ground surface down to 400 feet.  Wells in the planning area yield from a few gpm to 
over 5,000 gpm.  The water-bearing sediments have been penetrated to a depth of 1,200 feet.  Most of the 
pumping in the area has been done by the Kaiser Steel Corporation for industrial use. 
 
Ground water flow generally follows the gradient of the land surface but may be affected by pumping depressions 
and by the local geology of the non-water-bearing rocks.  An example is the subsurface basalt dike that impedes 
ground water movement at the east end of the Pinto hydrologic subunit and prevents flow into the adjoining Palen 
Hydrologic Subunit. 
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FIGURE 1-1.  COLORADO RIVER BASIN PLANNING AREAS 
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C. COACHELLA VALLEY PLANNING AREA  
 
This planning area contains the Whitewater Hydrologic Unit and the East Salton Sea Hydrologic Unit.  It lies 
almost entirely in Riverside County and covers 1,920 square miles in the west central portion of the Region.  The 
San Bernardino Mountains and the Little San Bernardino Mountains form the northern boundary. 
 
The San Jacinto and Santa Rosa Mountains and the Salton Sea shoreline form the western and southern 
boundaries.  Elevations range from over 10,000 feet in the San Jacinto Mountains to 230 feet below sea level at 
the Salton Sea shoreline. 
 
The higher elevations of the San Bernardino and San Jacinto Mountains have evergreen forests with perennial 
streams.  A contrasting scene is presented on the Coachella Valley floor where the land contains desert 
vegetation, except where the land has been irrigated with pumped ground water or with imported Colorado River 
water. 
 
1. Surface Water Hydrology 

Average annual precipitation ranges from less than three inches in the valleys to 40 inches in the San Bernardino 
Mountains.  Seasonal snows fall on the higher elevations in the San Bernardino and San Jacinto Mountains.  In 
the valleys, precipitation from summer thunderstorms often exceeds that of winter. 
 
Runoff resulting from rains and snowmelt at the higher elevations is the major source of ground water 
replenishment.  Perennial streams include the upper reaches of the San Gorgonio and Whitewater Rivers, and 
Palm Canyon, Tahquitz, Snow, Deep Canyon, Chino, and Andreas Creeks. 
 
The Whitewater River is the major drainage course in the Planning Area.  There is perennial flow in the 
mountains, but because of diversions and percolation into the basin, the River becomes dry further downstream.  
The constructed downstream extension of the River channel known as the Coachella Valley Storm Water 
Channel, serves as a drainage way for irrigation return flows, treated community wastewater, and storm runoff. 
 
There is one relatively large surface water impoundment.  Lake Cahuilla, at the terminus of the Coachella Canal, 
serves as a storage reservoir to regulate irrigation water demands, and is also used for recreational purposes. 
 
2. Ground Water Hydrology 
 
Ground water is stored principally in the unconsolidated Pleistocene sediments.  Wells yield up to 4,000 gpm.  
Maximum thickness of the water-bearing sediments is not known; however, it exceeds 1,000 feet in Coachella 
Valley. 
 
Ground water is generally unconfined except in the lower areas of the Coachella Valley.  A clay aquitard, a result 
of past sedimentation in the old lake bed, extends from the Salton Sea to some distance west of Indio, overlying 
the domestic-use aquifers.  The clay layer underlies lenses of permeable sediments and perched ground waters 
which are replenished by percolating irrigation water. 
 
The planning area is faulted extensively, altering ground water movement.  The Mission Creek, Banning, and San 
Andreas Faults form effective barriers to ground water movement.  The Indio Hills, Garnet Hills, and Mecca Faults 
form partial barriers. 
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The Indio and Mecca Hills have been uplifted along the northwest-trending San Andreas Fault system.  The 
alignment of oases on the flanks of those hills results from faults that impede the movement of ground water.  The 
most prominent of these oases is the Thousand Palms Oasis on the Mission Creek Fault. 
 
Efforts to recharge the ground water basin in the Coachella Valley began in 1919 when the Coachella Valley 
County Water District constructed facilities to capture natural flows from the Whitewater River channel to recharge 
the upper portion of the Whitewater River Subbasin. In 1973, the Coachella Valley Water District (CVWD) and 
Desert Water Agency (DWA) began importing Colorado River water to the Whitewater recharge facility. The 
imported water was obtained from Metropolitan Water District of Southern California via the Colorado River 
Aqueduct in exchange for State Water Project water, for the purpose of increasing ground water recharge in the 
upper portion of the Whitewater River Subbasin. In 2002, CVWD and DWA completed construction of the Mission 
Creek recharge facility and began recharging the Mission Creek Subbasin with imported Colorado River water via 
the Colorado River Aqueduct. Colorado River water transported by the Coachella Canal is used by CVWD to 
recharge the lower portion of the Whitewater River Subbasin at two sites in the Eastern Coachella Valley. 
Recharge at the pilot Dike 4 recharge facility located in La Quinta began in 1997 and in 2009, recharge began at 
the full-scale Thomas E. Levy Groundwater Replenishment facility at this location. Recharge at the pilot Martinez 
Canyon recharge facility located near the community of Oasis began in 2005. Ground water producers throughout 
the Coachella Valley are cooperating partners in these ground water recharge projects, which are funded by the 
replenishment assessment programs.   
 
 
D. ANZA-BORREGO PLANNING AREA 
 
This Planning Area includes the Clark, West Salton Sea, and Anza-Borrego Hydrologic Units.  It comprises 1,000 
square miles in the southwest corner of the Region, mostly in San Diego and Imperial Counties, with a small 
segment in Riverside County. 
 
Elevations range from 230 feet below sea level at the Salton Sea to over 6,000 feet along the western boundary.  
The principal communities in the planning area are Salton City and Borrego Springs. 
 
1. Surface Water Hydrology 
 
Drainage flows to the Salton Sea except for two small areas of internal drainage in Clark and Borrego Valleys in 
the northwest corner of the planning area. 
 
Average annual precipitation ranges from less than three inches along the eastern boundary, near Imperial 
Valley, to 25 inches in the mountain divide between the Salton Sea and Pacific Ocean drainages.  Runoff occurs 
from winter precipitation especially in the higher elevations and from summer thunderstorms.  Perennial flow 
includes reaches of Coyote and San Felipe Creeks. 
 
2. Ground Water Hydrology 
 
Ground water is pumped principally from the unconsolidated Pleistocene sediments, but some is pumped from 
low-yield wells that extend to weathered and fractured bedrock. 
 
Ground water flows in the same general direction as surface water to Clark Lake, Borrego Sink, and the Salton 
Sea.  However, this subsurface flow is affected by pumping and may be impeded by faults.  About 10,000 acre-
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feet of subsurface flow reaches the Salton Sea annually.  A safe yield of 22,000 acre-feet/year is estimated for the 
Planning Area.  Storage capacity of the ground water basin is estimated at seven million acre-feet. 
 
 
E. IMPERIAL VALLEY PLANNING AREA 
 
This Planning Area comprises 2,500 square miles in the southern portion of the Region, almost all of it in Imperial 
County.  The easterly and westerly boundaries are contiguous with the westerly and easterly boundaries of the 
East Colorado River Basin and the Anza-Borrego Planning Area, respectively.  Its northerly boundary is along 
Salton Sea and the Coachella Valley Planning Area and its southerly boundary follows the International Boundary 
with Mexico.  The Planning Area's central feature is the flat, fertile Imperial Valley.  The principal communities are 
El Centro, Brawley, and Calexico. 
 
1. Surface Water Hydrology 

Surface waters mostly drain toward the Salton Sea.  The New and Alamo Rivers convey agricultural irrigation 
drainage water from farmlands in the Imperial Valley, surface runoff, and lesser amounts of treated municipal and 
industrial waste waters from the Imperial Valley.  The flow in the New River also contains agricultural drainage, 
treated and untreated sewage, and industrial waste discharges from Mexicali, Mexico. 
 
Average annual precipitation ranges from less than three inches over most of the planning area to about eight 
inches in the Coyote Mountains on the western border. 
 
Colorado River water, imported via the All American Canal, is the predominant water supply and is used for 
irrigation, industrial, and domestic purposes. 
 
2. Ground Water Hydrology 
 
Ground water is stored in the Pleistocene sediments of the valley floor, the mesas on the west, and the East 
Mesa and sand hills on the east.  However, the fine-grained lake sediments in the central portion of Imperial 
Valley inhibit ground water movement, and tile-drain systems are utilized to dewater the sediments to a depth 
below the root zone of crops and to prevent the accumulation of saline water on the surface. 
 
Few wells have been drilled in these lake sediments because the yield is poor and the water is generally saline.  
The few wells in the Valley are for domestic use only.  In the Coyote Wells Hydrologic Subunit and Davies 
Hydrologic Unit, which are at higher elevations, the water yield from wells is higher, and the waters are of lower 
salt concentration.  Ground water is the main water supply in those areas. 
 
Factors that diminish ground water reserves are consumptive use, evapotranspiration, evaporation from soils 
where ground water is near the surface, and losses through outflow and export. 
 
 
F. SALTON SEA PLANNING AREA 
 
This planning area consists entirely of the Salton Sea, which is a saline body of water in a natural sink between 
the Imperial and Coachella Valleys, in Riverside and Imperial Counties.  The sea is 30 miles long, about 10 to 15 
miles wide, with an average depth of 30 feet.  It has an area of approximately 360 square miles, and its surface 
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elevation, although variable, is approximately 227 feet below mean sea level.  The climate is arid, and average 
annual precipitation is about 2.6 inches. 
 
Replenishment of the Salton Sea is predominantly from farm drainage and seepage, and occasional and 
sometimes significant storm runoff, from the Coachella Valley, Imperial Valley, and Anza-Borrego area in this 
Region, and from the Mexicali Valley in Mexico.  The gross contributing watershed comprises about 7,500 square 
miles. 
 
 
G. EAST COLORADO RIVER BASIN PLANNING AREA 
 
The East Colorado River Basin Planning Area encompasses the eastern portion of San Bernardino, Riverside, 
and Imperial Counties.  It is bounded on the north by Nevada, on the east by the Colorado River, which generally 
forms the Arizona-California state line, on the south by Mexico, and on the west by the drainage division of the 
California streams and washes directly tributary to the Colorado River.  The planning area is 200 miles long, with 
a maximum east-west width of 40 miles.  The area is characterized by desert valleys and low mountains that are 
generally less than 4,000 feet above sea level.  The Palo Verde and Bard Valleys are within this planning area. 
 
1. Surface Water Hydrology 
 
Precipitation is 3-4 inches annually with about half of this occurring from summer thunderstorms, and the other 
half from generally weak winter storms. 
 
All drainage flows to the Colorado River except for a minor amount which flows into the Colorado River aqueduct 
via Gene Wash and Copper Basin Reservoirs. 
 
Perennial flow is limited to the Colorado River, and associated drains, canals, and aqueducts.  Piute Creek, a 
small stream northwest of Needles, flows perennially for about a mile before infiltrating into the ground. 
 
2. Ground Water Hydrology 
 
Ground water is generally unconfined in all four hydrologic units of the Planning Area.  However, some confined 
zones probably exist in the more than 700 feet of alluvial sediments that form the aquifers in three of the units. 
 
Some subsurface water probably enters the Planning Area from other than the Colorado River.  However, no data 
is available upon which to base an estimate.  The subsurface inflow from Nevada into the Piute Hydrologic 
Subunit and from the Chuckwalla and Rice Hydrologic Units into the Palo Verde and Vidal Hydrologic Subunits, 
respectively, may be significant in terms of the limited capacity of these subunits. 
 
About 10,000 acre-feet of precipitation deep-percolates annually. The combined total storage capacity of all 
hydrologic units is about 35 million acre-feet within a selected 200-foot zone that lies above the base of the 
deepest well in each hydrologic unit.  In three hydrologic units, wells are 300 feet or more deep. 


