Presented below are water quality standards that are in effect for Clean
Water Act purposes.

EPA is posting these standards as a convenience to users and has made
a reasonable effort to assure their accuracy. Additionally, EPA has made
a reasonable effort to identify parts of the standards that are not
approved, disapproved, or are otherwise not in effect for Clean Water

Act purposes.
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TRANSMITTAL LETTERS

The Federal Water Pollution Control Act requires that at least once every three years the
Colorado River Basin states review water quality standards relating to the salinity of the waters of
the Colorado River. The states collectively initiated this review under the auspices of the Colorado
River Basin Salinity Control Forum, prepared a preliminary report; and after holding public
meetings, the Forum prepared a final report.

Upon the Forum's adoption of the final report, it is transmitted by letter to the governors of
the individual states for their independent action. The following governors in each of the seven
Colorado River Basin states shall receive this report: -

Honorable Jane Dee Hull Honorable Gary E. Johnson
Governor of Arizona Governor of New Mexico
Statehouse State Capitol

Phoenix, AZ 85007 Santa Fe, NM 87503
Honorable Gray Davis Honorable Mike Leavitt
Govemor of California Governor of Utah

State Capitol State Capitol

Sacramento, CA 95814 Salt Lake City, UT 84114
Honorable Bill F. Owens Honorable Jim Geringer
Govemor of Colorado Govemor of Wyoming
State Capitol State Capitol

Denver, CO 80203 Cheyenne, WY 82002

Honorable Kenny Guinn
Governor of Nevada
State Capitol

Carson City, NV 89701
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SUMMARY

Section 303 of the Clean Water Act requires that water quality standards be reviewed from
time to time, but at least once during each three-year period. Accordingly, the seven-state Colorado
River Basin Salinity Control Forum (Forum) has reviewed the existing state-adopted and
Environmental Protection Agency (EPA)-approved water quality standards for salinity consisting
of numeric criteria and a plan of implementation for salinity control for the Colorado River System.
Since the issuance of the 1996 Review, the U.S. Bureau of Reclamation (Reclamation) has initiated
development of a new model to analyze the Colorado River System, including salinity. The model
development is not yet completed, and new salinity projections are not available for this Review.
Projections developed for the 1996 Review are used in this Review. This 1999 Review updates
funding and salinity control component implementation requirements following 1999. Also, since
the 1996 Review, federal legislation has been implemented which allows the Basin states to cost
share up-front in both Reclamation’s Basinwide Program and the U.S. Department of Agriculture’s
EQIP program. This has brought a new and important source of funding to the program and has
accelerated the rate of implementation of salinity control measures. Federal authorization given by
Congress in 1996 has already allowed for the addition of $6,476,000 to the effort. The Forum’s
recommendations are to be submitted to each of the Basin states for consideration at a public hearing
prior to adoption.

The Forum recommends no change in the numeric salinity criteria at the three stations
located on the lower mainstem of the Colorado River. The numeric criteria at these stations will
remain:

Station Salinitv in mg/L!
Below Hoover Dam 723
Below Parker Dam 747
-At Imperial Dam 879

The plan of implementation as set forth in this Review is designed to meet the objective of
maintaining the salinity concentrations at or below the numeric criteria while the Basin states
continue to develop their compact-apportioned waters. The plan is based on maintaining the numeric
criteria under a long-term mean water supply of 15 million acre-feet annually at Lee Ferry, the
Compact Point. The Forum recommends that the plan of implementation described in this report
be carried out. The plan of implementation includes:

1. Completion of Reclamation, Bureau of Land Management (BLM), and U.S.
Department of Agriculture (USDA) salinity control measures to the extent that each
unit remains viable and appropriately cost-effective.

'Flow-weighted average annual salinity.



2. Implementation of the Forum's recommended and adopted policies for effluent
limitations, principally under the National Pollutant Discharge Elimination System
(NPDES) permit program established by Section 402 of the Clean Water Act as
amended. The implemented policies (included in Appendix B of this Review) are
the following:

"Policy for Implementation of Colorado River Salinity Standards Through
the NPDES Permit Program;"

"Policy for Use of Brackish and/or Saline Waters for Industrial Purposes;"

"Policy for Implementation of the Colorado River Salinity Standards
Through the NPDES Permit Program for Intercepted Ground Water;" and

"Policy for Implementation of the Colorado River Salimty Standards
Through the NPDES Permit Program for Fish Hatcheries."

3. Implementation of nonpoint source management plans developed by the states and
approved by EPA.

Item 1 of the plan listed above is to be implemented by federal agencies in conjunction with
state, local, and private participants. The Forum works jointly with federal agencies on developing
measures to be implemented. The Forum also urges Congress to ensure that the funds necessary to
successfully fulfill this plan of implementation are appropriated as needed. Items 2 and 3 above are
primarily implemented by each of the Basin states.

Major components of this Review's plan of implementation are the federal programs. Table
1 summarizes the salinity control achieved by federal participants through 1998, and the salinity
control measures which must be implemented to meet the goal of approximately 1.477 million tons
of salt-load reduction annually through 2015. As 1.105 million tons of salt load reduction was
required by 1998, and only 721,000 tons of salt load reduction was achieved, a shortfall of 384,000
tons must be made up. In order to do so, the Forum recommends that salinity control be accelerated
to remove 87,000 tons/year through 2005. This includes removing at least 64,000 tons/year over the
next six years, through the funding recommendations herein, to eliminate the shortfall, and 23,000
tons/year through the remaining period to maintain the numeric criteria through 2015. The federal
programs are described in detail in Chapter 4 of this Review.

The plan of implementation is designed to control enough salt to maintain the numeric
criteria under a long-term mean water supply of 15 million acre-feet per year. It is recognized that
the river system 1s subject to highly variable flows. Consequently, salinity will vary from year to
year and may temporarily exceed the adopted numeric criteria in some years and remain well below
the criteria in others.
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Table 1
Colorado River Basin Salinity Control Program
Plan of Implementation
By 2015
(Values in Tons of Salt Load Reduction Per Year)

AGENCY MEASURES POTENTIAL NEW TOTAL
IN PLACE MEASURES
Bureau of
Reclamation 421,000 501,000 922,000
U.S. Department
of Agr?culmre 262,000 242,000 504,000
Bureau of
Land 38,000 13,000 51,000
Management
TOTAL 721,000 756,000 1,477,000

Salinity concentrations at the three stations on the Lower Colorado River in 1997 were:

Station Salinity
Concentration’
in mg/L
Below Hoover Dam 588
Below Parker Dam 609
At Imperial Dam 713

Based on the data available, the Forum concludes that the measured salinity will not exceed

the numeric criteria during the next three years. The plan of implementation adopted herein by the
Forum provides for the control of about 1.477 million tons of salt load reduction annually by the year

Should more water development projects be completed than are projected to occur before

salinity control measures are identified or brought on line, temporary increases above the numeric
criteria could result. However, these increases will be deemed in conformance with the standards

if appropriate salinity control measures are included in the plan.

Increases above the criteria as a result of below normal annual river flows and/or low

reservoir storage conditions will also be considered in conformance with the standards, provided that

'Flow-weighted data based on 1997 provisional records.
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when river flows return to normal, and satisfactory reservoir conditions prevail, concentrations will
then be at or below the criteria level.

The Forum has reviewed the impact of the program on projected salinities and finds that
through the year 2015 the plan will control salinity levels so that, with long-term mean water supply
conditions, salinity levels will be below the numeric criteria at the three stations. The salinity
standards provide protection from long-term increases in economic damage to downstream users.

Because of the long lead-time required to conduct salinity studies; complete environmental
and feasibility reports; implement; and achieve full salinity reduction effects at the lower Colorado
River mainstem stations, continued funding is necessary for the recommended plan of
implementation to proceed as set forth in this Review. Non-federal funds, including Basin states’
basin funds, are available to cost-share with federal appropriations, and Basin irrigators stand ready
with cost-share dollars to install salinity reducing measures.

viii
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CHAPTER 1 - INTRODUCTION

Purpose of Report

This report, the 1999 Review, Water Quality Standards for Salinity, Colorado River System

(Review) is prepared and submitted in response to Section 303(c) of the Clean Water Act!. Prepared
by the seven-state Colorado River Basin Salinity Control Forum (Forum), on behalf of the governors
of their respective states, this Review of the water quality standards includes the numeric criteria and
the plan of implementation developed and adopted by the Forum. It also includes modifications to
previous reviews that have become necessary as a result of changed conditions and the availability
of additional information. This Review is the eighth triennial review conducted by the Forum.
Section 303(c)(1) of the Clean Water Act requires that:

The governor of a state or the state water pollution control agency of such state shall

Jrom time to time (but at least once each three-year period beginning with the date
of enactment of the Federal Water Pollution Control Act Amendments of 1972) hold
public hearings for the purpose of reviewing applicable water quality standards and,
as appropriate, modifying and adopting standards. Results of such review shall be
made available to the Administrator.

This Review is consistent with the Environmental Protection Agency (EPA)-approved 1975
standards and deals only with that portion of the Colorado River Basin above Imperial Dam. While
this Review will recap past events in an abridged format, its focus is on information gathered since
issuance of the 1996 Review. Background information and activities regarding historical actions
relative to the development and adoption of salinity standards is contained in the June 1975
standards report’. The prior seven Reviews, from 1978 to 1996, contain more specific information
on the seven 3-year periods.

Below Imperial Dam, salinity is controlled as a federal responsibility to meet the terms of
the agreement with Mexico contained within Minute No. 242 of the International Boundary and
Water Commission (IBWC), entitled "Permanent and Definitive Solution to the International
Problem of the Salinity of the Colorado River." Minute No. 242 requires that measures be taken to
assure that Colorado River water delivered to Mexico upstream from Morelos Dam will have an
average annual salinity concentration of no more than 115 + 30 parts per million (ppm) total

dissolved solids (TDS) higher than the average annual salinity concentration of Colorado River water
arriving at Imperial Dam.

'Public Law [P.L.] 92-500 as amended by P.L. 95-217 and P.L. 1004

2Water Quality Standards for Salinity, Including Numeric Criteria and Plan of Implementation for

Salinity Control, Colorado River System, Colorado River Basin Salinity Control Forum, June 1975.
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Nothing in this report shall be construed to alter, amend, repeal, interpret, modify, or be in
conflict with the provisions of the Boulder Canyon Project Act (45 Stat. 1057), the Boulder Canyon
Project Adjustment Act (54 Stat. 774), the Colorado River Basin Project Act (82 Stat. 885), the
Colorado River Compact, the Colorado River Storage Project Act (70 Stat. 105), the Upper Colorado
River Basin Compact, or the Treaty with the United Mexican States (Treaty Series 994).

History and Background

In the 1960's and early 1970's, the seven Colorado River Basin states' and representatives
of the Federal Government discussed the problem of salinity levels increasing in the lower reaches
of the Colorado River. In 1972, the Federal Government enacted the Clean Water Act which
mandated efforts to maintain water quality standards in the United States. At the same time, Mexico
and the United States were discussing the increasing salinity of Colorado River water being
delivered to Mexico.

The Basin states established the Colorado River Basin Salinity Control Forum in 1973. The
Forum is composed of representatives from each of the seven Basin states appointed by the
govemors of the respective states. The Forum was created for interstate cooperation and to provide
the states with the information necessary to comply with Section 303(a) and (b) of the Clean Water
Act.

Congress enacted the Colorado River Basin Salinity Control Act (P.L. 93-320) (the Act) in
June of 1974 with the Forum's support. Title I of the Act addresses the United States' commitment
to Mexico and provided the means for the United States to comply with the provisions of Minute
No. 242. Title I of the Act created a water quality program for salinity control in the United States.
Primary responsibility for the federal program was given to the Secretary of the Interior, with the
Bureau of Reclamation (Reclamation) being instructed to investigate and build several salinity
control units. The Secretary of Agriculture was instructed to support the effort within existing
authorities (see Chapter 4 for more detail regarding these authorities).

The EPA promulgated a regulation in December 1974, which set forth a basinwide salinity
control policy for the Colorado River Basin. The regulation specifically stated that salinity control
was to be implemented while the Basin states continue to develop their compact-apportioned water.
This regulation also established a standards procedure, and required the Colorado River Basin states
to adopt and submit for approval to the EPA water quality standards for salinity, including numeric
criteria and a plan of implementation, consistent with the policy stated in the regulation. A copy of
the regulation is included in Appendix A.

1The seven Colorado River Basin states (Arizona, California, Colorado, Nevada, New Mexico, Utah and
Wyoming) are referred herein as the "Basin states."
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The Basin states, acting through the Forum, initially responded to this regulation by
developing and submitting to the EPA a report entitled Water Quality Standards for Salini
Including Numeric Criteria and Plan of Implementation for Salinity Control - Colorado River
Systemn dated June 1975. Since the states' initial adoption, the water quality standards have been
reviewed every three years (1978, 1981, 1984, 1987, 1990, 1993 and 1996) as required by Section
303(c)(1) of the Clean Water Act.

The Colorado River Basin Salinity Control Act was amended in 1984 by P.L. 98-569 to
authorize two additional units for construction by Reclamation. The amendments directed the
Secretary of the Interior and the Secretary of Agriculture to give preference to the salinity control
units with the least cost per unit of salinity reduction. The Act was also amended to establish a
voluntary on-farm salinity control program to be implemented by the Department of Agriculture and
provided for voluntary replacement of incidental fish and wildlife values foregone on account of the
on-farm measures. Many cost-effective salt-load reducing activities were accomplished in the
decade following that authorization. P.L. 98-569 also directed the Bureau of Land Management
(BLM) to implement salinity controls.

Reclamation and the Forum, in 1994, concluded that the existing Act, as amended, with its
unit-specific approach and authorization ceiling, was limiting salinity control opportunities. In 1995,
the Act was amended by P.L. 104-20 to authorize an entirely new way of implementing salinity
control. Reclamation’s new Basinwide Salinity Control Program opens the program to competition
through a public process and has greatly reduced the cost of salinity control. An additional $75
Million of expenditures by Reclamation were authorized by P.L. 104-20.

The Federal Agriculture Improvement and Reform Act (FAIRA) of 1996 (P.L. 104-127)
further amended the U.S. Department of Agriculture's (USDA) role in salinity control by creating
anew conservation program known as the Environmental Quality Incentives Program (EQIP) which
combined four conservation programs, including USDA’s Colorado River Basin salinity control
program. FAIRA provided authority for funding the nationwide EQIP through the year 2002.
USDA has created rules and regulations concerning how EQIP funds are to be allocated. The past
authority for the states to cost-share from the Basin funds was retained in the new EQIP program
with linkage to Reclamation's authority to distribute Basin funds for cost-sharing.

Figure 1-1 displays a cumulative estimation of the annual salt removal by the Colorado River
Basin salinity control program.
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Colorado River Basin Salinity Control
Program Measures In Place
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Overview of Standards

The Forum proposed, the states adopted, and the EPA approved water quality standards in
1975, including numeric criteria and a plan of implementation, to control salinity increases. The
standards require that a plan be developed which will maintain the flow-weighted average annual
salinity at or below the 1972 levels while the Basin states continue to develop their compact-
apportioned water supply. The Forum selected three stations on the mainstem of the lower Colorado
River as being appropriate points to measure the salinity of the Colorado River. These stations are
located at the following points on the Colorado River: (1) below Hoover Dam; (2) below Parker
Dam; and (3) at Imperial Dam. Numeric criteria were established for these points as required by the
1974 regulation. A plan of implementation was also developed in 1975 by the Forum and
participating federal agencies as part of the standards. It was designed to ensure compliance with
the numeric criteria for salinity. The numeric criteria and plan of implementation are further
described in Chapters 3 and 4 of this Review. During each triennial review, the numeric criteria are
reviewed and the plan of implementation is updated to ensure continuing compliance with the
standards.

The Colorado River water quality standards for salinity, and the approach taken by the Basin
states in complying, are unique. The Forum relied on the Basin states' projections of use of compact-
apportioned waters. The salinity projections are based on the long-term mean water supply of
15 million acre-feet per year. The plan of implementation is revised as necessary to ensure
compliance with the standards.

14



Program Funding

Adequate funding is required to meet the standards. Funds are provided from federal and
non-federal sources. Federal appropriations, Basin states cost-share funds, and local participant
funds are used to implement the Colorado River Basin Salinity Control Program. The Basin states
and the local producers have funds available and stand ready to implement the program called for
in this report.

Figure 1-2 shows federal appropriations for the Colorado River Basin salinity control
program over the past twelve years. Annual appropriations to Reclamation were as large as
$34,566,000 as recently as 1992, but in 1998 they were only $7,600,000. Because of improved cost
effectiveness, the Basin states believe the appropriation to Reclamation can be smaller than in the
past, but find that about $17,500,000 is needed each year through the planning period of this report.
An increased funding ceiling is now needed for the Reclamation program.

Historic Federal Funding Levels
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Figure 1-2

Following the passage of FAIRA in 1996, federal funding is provided to USDA each year
for distribution for environmental enhancement efforts through the nationwide EQIP. In 1991 and
1992, when salinity control was a separate line-item, $14,783,000 was made available to the
USDA'’s Colorado River Basin salinity control program by Congress, but in 1998 and 1999 USDA
allocated only $3.9 million and $5.1 million. A solution to this under-funding problem is for USDA
to designate the Colorado River Basin as a national conservation priority area and increase funding
to the Colorado River salinity contro! activities of EQIP to $12 Million per year.
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BLM has an important role to play in controlling salt contributions from nonpoint sources
from the very sizeable amount of federal land it manages. Accounting procedures used by BLM
have not allowed for an analysis to occur as to expenditures for salinity controls measures being
implemented by the agency. Recent efforts by BLM staff to determine the effects of management
practices being implemented is providing new information and it is hoped that in the near future
BLM accomplishments can be estimated and the adequacy of the effort and the level of funding for
the activities can be evaluated.

The EPA has programs that give financial assistance to the states to implement nonpoint
source pollution control efforts. Recently, the federal assistance has been increased and now the
salinity control effects of these efforts need to be evaluated.



CHAPTER 2 - SALINITY OF THE RIVER

Overview

The Colorado River drains 246,000 square miles (approximately 157 million acres) of the
western United States and a small portion of northern Mexico. Its waters serve some 5.5 million
people within the United States’ portion of the Colorado River Basin, and through export provides
full or supplemental water supply to another 22.3 million people outside the Basin. The regional
economy is based on 1rrigated agriculture, livestock grazing, mining, forestry, manufacturing, oil and
gas production, recreation and tourism. About 3.5 million acres are irrigated within the Colorado
River Basin and hundreds of thousands of additional acres are irrigated by waters exported from the
Basin. Hydroelectric power facilities along the Colorado River and its tributaries generate
approximately 12 billion kilowatt-hours annually which is used both inside and outside of the Basin.
The Colorado River also serves about 2.3 million people and 500,000 irrigated acres in Mexico.

Salinity has long been recognized as one of the major problems of the river. The Colorado,
like most western rivers, increases in salinity from its headwaters to its mouth, carrying an average
salt load of approximately nine million tons annually past Hoover Dam, the uppermost location at
which numeric criteria have been established. In addition to total salt load which measures the total
mass of salt carried in the River (tons/year), this report also examines salinity in terms of
concentration as expressed in milligrams per liter (mg/L).

The salts in the Colorado River system are indigenous and pervasive. Many of the saline
sediments of the Basin were deposited in prehistoric marine environments. Salts deposited with the
sedimentary rocks are easily eroded, dissolved, and transported into the river system. The Colorado
Ruver Basin Salinity Control Program is designed to prevent a portion of this abundant salt supply
from moving into the river system.

In a 1971 study’, the EPA analyzed salt loading in the Colorado River Basin and divided it
Into two categories, naturally occurring and human-caused. The EPA concluded that about half (47
percent) of the salinity concentration measured in water arriving at Hoover Dam is from natural
causes including salt contributions from saline springs, ground water discharge into the river system
(excluding irrigation return flows), erosion and dissolution of sediments, and the concentrating
effects of evaporation and transpiration. The natural causes category also included salt contributions
from nonpoint (excluding irrigated agriculture) or unidentified sources or from the vast,
sparsely-populated regions of the drainage, much of which is administered by the BLM or other
governmental agencies. Of the land within the Colorado River Basin, about 75 percent is owned and
administered by the Federal Government or held in trust for Indian tribes. The greatest portion of
the naturally-occurring salt load originates on these federally-owned and administered lands. Human

!The Mineral Quality Problem in the Colorado River , Summary Report, Environmental Protection
Agency, Regions VIII and IX, 65 pp., 1971.
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activities can influence the rate of natural salt movement from rock formations and soils to the river
system and include: livestock grazing, wildlife management, logging, mining, oil exploration, road
building, recreation and urbanization.

Approximately 53 percent of the salinity concentration in the water arriving at Hoover Dam,
as identified by EPA, results from various human activities. EPA estimated that out-of-Basin
exports account for about 3 percent of the salt concentration at Hoover Dam, with irrigation
accounting for 37 percent, reservoir evaporation and phreatophyte use accounting for about 12
percent, and about 1 percent attributed to municipal and industrial uses. Much of the salt load
contribution from irrigated agriculture is from federally-developed irrigation projects.

Salinity control activities necessarily include a water quality monitoring and analysis
component that provides basinwide information for program evaluation. The monitoring and
analysis component provides an essential database for future studies, supports state and regional
planning activities, and provides an objective basis for evaluating the effectiveness of salinity control
measures.

Continuing evaluations of the salinity of the Colorado River are made by Reclamation, the
U.S. Geological Survey (USGS) and the Bureau of Land Management (BLM). The results of several
studies were published by the agencies during the period of this Review (1996-1999). To evaluate
changes in salinity, water quality and streamflow data are obtained on a daily, weekly, monthly,
and/or quarterly basis at various points on streams throughout the Basin by the USGS in cooperation
(through financial and/or direct services) with private entities, the states and other federal agencies.
Gaging stations in the Colorado River Basin which are of significance to the programs and for which
streamflow and water quality records are available are shown on Figure 2-1.

Salinity data are based on total dissolved solids (TDS) as the sum of constituents, whenever
possible. The sum of constituents values are defined to include calcium, magnesium, sodium,
chloride, sulfate, a measure of the carbonate equivalent of alkalinity and, if measured, silica and
potassium. If a sum of constituents value could not be computed, TDS as residue on evaporation
(at 180 degrees Celsius) is substituted. Further, some reported salinity values are based on
correlation with specific conductance measurements. In this Review, the terms "salinity," "TDS"
and "concentration" in mg/L are used interchangeably.

Average annual salinity concentrations and salt loads are determined on the basis of a flow-
weighted average annual salinity concentration. The flow-weighted average annual salinity 1s simply
the concentration determined from dividing the annual total salt load passing a measuring station by
the total annual volume of water passing the same point during a calendar year. The flow-weighted
average annual salinity is calculated by first multiplying the daily concentration values by the daily
flow rates. These values are then summed over a calendar year and then divided by the sum of the
daily flow rates.
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MONITORING STATIONS
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Figure 2-1.—Colorado River water quality monitoring stations.
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Salinity vs Flow at Imperial Dam
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Observed Salinity

Salinity of the river has fluctuated significantly over the period of record (1941-1997; Figure
2-2). Salinity generally decreases in periods of high flow and increases in periods of low flow as
can be seen in Figure 2-2.

Record high flows during the mid-1980's resulted in a reduction in salinity of approximately
250 mg/L at Imperial Dam. Conversely, the period from 1988 to 1992 was the driest five years of
record historically observed. As a result, salinity in the River gradually increased. Table 2-1 shows
the flow-weighted salinity from 1972 to 1997 below Hoover and Parker Dams, and at Imperial Dam.

Water Use and Associated Impacts of Salinity

The Colorado River, from its headwaters in the Rocky Mountains to its mouth in the Gulf
of California, is utilized for a variety of purposes. A portion of the flow is transported out of the
Colorado River Basin for use in adjacent river basins. In the Colorado River Basin, irrigation,
municipal and industrial, hydroelectric power generation, power plant cooling, fish and wildlife, and
recreation are the major uses of the water.
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Table 2-1
Observed Flow-Weighted Average Salinity
at the Numeric Criteria Stations
(Total Dissolved Solids in mg/L)"

Calendar Year Below Hoover Dam Below Parker Dam At Imperial Dam
1972 724 734 861
1973 675 709 843
1974 681 702 834
1975 680 702 829
1976 674 690 822
1977 665 687 819
1978 678 688 812
1979 688 701 802
1980 691 711 760
1981 681 716 821
1982 680 713 826
1983 658 678 727
1984 597 611 675
1985 556 561 615
1986 517 535 577
1987 519 538 612
1988 529 540 648
1989 564 559 683
1990 587 600 702
1991 629 624 749
1992 658 651 767
1993 660 631 784
1994 668 673 796
1995 655 665 797
1996 619 648 768
1997 588 609 713

Colorado River water users in the Lower Basin have suffered significant economic impacts
due to long-term continued use of water with elevated salinity levels. Figure 2-3 indicates salinity
damages resulting from long-term continued use at various levels of salinity based on a 1988 Bureau
of Reclamation (Reclamation) study. At current salinity levels, as shown in Figure 2-3, these
damages are estimated to be in excess of $600 million per year. The Metropolitan Water District

'Determined by the U.S. Geological Survey (USGS) from data collected by the U.S. Bureau of
Reclamation and USGS and published in Quality of Water, Colorado River Basin, Progress Report No. 19, 1999

?Data for 1996 and 1997 based upon provisional records.
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of Southern California (Metropolitan) recently refined the estimate of salinity damages for its service
area as an element of a Metropolitan-Reclamation Salinity Management Study. Considering this
work, Reclamation is currently refining the estimate of salinity damages in other portions of the
Lower Colorado River Basin.

Agricultural water users suffer economic damage as a result of using highly saline waters
through reduced crop yields, added labor costs for irrigation management, and added drainage
requirements. Urban users incur additional costs due to more frequent replacement of plumbing and
water using appliances, use of water softeners and the purchase of bottled water. Industrial users and
water treatment and waste water
utilities incur reductions in the Damages vs Salinity
useful life of system facilities and
equipment from higher levels of
salinity.
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waters that exceed specified
salinity levels._If the salinity levels of the Colorado River increase, these regulatory actions result
in additional expensive treatment of water prior to reuse or disposal instead of reuse of the waters.
If disposal options are selected, additional costly water must be developed or imported to meet the
demands previously met or that could be met by water reuse.
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Projections
Future Water Depletions
One of the significant factors affecting salinity concentrations is water use. Estimates of
projected water use through the year 2015 were developed by the Basin states for the 1996 Review.

Table 2-2 presents a summary of these estimated water depletions in the Upper Colorado River
Basin, and from the mainstem of the Lower Colorado River.
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Table 2-2
Summary of Projected Normal Year Water Depletions in the
Colorado River Basin'
(1,000 acre-feet)

2000 2005 2010 2015

Upper Basin? 3,935 4,103 4,270 4,380
Lower Basin® 7,500 7,500 7,500 7,500
Total 11,435 11,603 11,770 11,880

Existing Salinity Conditions

The goal of the Colorado River Basin Salinity Control Program is to maintain the flow-
weighted average annual salinity at or below the numeric criteria. The effort is not intended to
counteract the salinity fluctuations that are a result of the highly variable flows caused by short-term
climatic variations in temperature, precipitation, and snowmelt. Therefore, to evaluate the
effectiveness of the Colorado River Basin Salinity Control Program, salinity data were analyzed and
adjusted by removing the effects of these variations to better understand program effectiveness under
long-term mean water supply conditions.

This adjusted data was used to evaluate whether current salinity control efforts are sufficient
to meet the numeric criteria of the salinity standards under the current and projected levels of water
development in the Basin. Table 2-3 compares the numeric criteria with the observed data and
adjusted salinity levels at the three Lower Basin monitoring stations.

Figures 2-4, 2-5 and 2-6 summarize data from past Reclamation progress reports®, comparing
the adjusted salinity (to reflect long-term mean water supply) to the numeric criteria.

1Source: Depletion projections prepared by Basin States for CRSS salinity simulations (Oct. 1995).

2Depletions at point of use. Data do not include Colorado River Storage Project reservoir evaporation
estimated by Reclamation to average 520,000 acre-feet per year under full development.

3Lower Colorado River mainstem only. Diversions from the mainstem less returns. Data do not include
mainstem reservoir evaporation and stream losses.

“Quality of Water, Colorado River Basin, Progress Report, No. 1 through 19.
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Table 2-3
Comparison of Salinity Concentrations to the Numeric Criteria
for the Existing Level of Water Development and Salinity Control

Station Numeric Adjusted Observed
Criteria Salinity! Salinity?
(mg/L) (mg/L) (mg/L)
Colorado River below Hoover Dam 723 756 588
Colorado River below Parker Dam 747 775 609
Colorado River at Imperial Dam 879 882 713

Historic Fiow-Adjusted Salinity
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below Hoover Dam
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IReflects salinity that would have occurred in 1995 from long-term mean water supply as computed by
CRSS.

21997 data based on provisional records.
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at the three water quality stations through time. Adjusted salinity values were not computed for
the period 1980 through 1990. The figures show that at times in the past adjusted salinity values
were above the numeric criteria.

Future Salinity Projections

For past Reviews, salt-routing studies were conducted using the Colorado River Simulation
System (CRSS) developed by Reclamation.! The CRSS is a package of computer models and
databases developed by Reclamation as a tool for use by water resource managers dealing with
water-related issues and problems in the Colorado River Basin. Previous studies were conducted
to provide estimates of future flow-weighted average annual salinity concentrations for each year
of the study period below Hoover and Parker Dams and at Imperial Dam in the Lower Basin.

Currently, Reclamation is developing a new model to analyze the Colorado River System,
including salinity. This is an ongoing process that is intended to provide a better tool for projecting
future salinity concentrations. Because the model is not completed, new projections are not available
for this Review. Projections developed for the 1996 Review are used in this Review. This analysis
determined the salinity program would need an estimated total of 1,477,000 tons of salinity control,
as 1s shown in Table 2-4, in order to meet the numeric criteria in 2015 at the Hoover station. This
represents 756,000 tons beyond the existing 721,000 tons of salinity control. This includes a shortfall
of 384,000 tons of salinity control that were to be in place by 1998 to offset estimated development.
Based on comments received during the 1996 Review, the Forum has determined that the shortfall
should be eliminated as soon as possible and at least within the next six years. The plan of
implementation has been developed to remove at least 87,000 tons/year through 2005. This includes
64,000 tons/year to eliminate the shortfall and the 23,000 tons/year needed to maintain the numeric
criteria through 2015 (see page 4-2 for funding recommendations).

'Detailed information on CRSS is presented in the following Reclamation reports: _Colorado River
Simulation Svstem, An Executive Summary (October 1981);_Colorado River Simulation System, Users Manual

(June 1982); and Colorado River Simulation System, System Overview (1984).
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Table 2-4
Salinity Control Requirements

1998 Salinity Control Requirements

Requirements 1,105,000 tons/year

Measures in Place 721,000 tons/year

Shortfall 384,000 tons/year
2015 Salinity Control Requirements ]

Requirements 1,477,000 tons/year

Measures in Place through 1998 721,000 tons/year

Plan of Implementation Target 756,000 tons/year

Future salinity concentrations will depend not only upon human activities but upon natural
phenomena, such as runoff conditions, natural evapotranspiration, and dissolution and mixing within
the major storage reservoirs. Even with full implementation of the Colorado River Basin Salinity
Control Program's current Plan of Implementation which offsets the human impacts since 1972 and
through 2015, the actual concentrations at the three numeric criteria stations (and elsewhere in the
Basin) will continue to fluctuate in response to hydrologic conditions.

Exceedance Evaluation

A statistical analysis was performed for the 1996 Review and reproduced in this Review in
order to determine the effectiveness of the program in maintaining the numeric criteria. The analysis
evaluated four conditions of various levels of salinity control ranging from no controls to
implementing the Plan. Data were developed which indicate the frequency of occurrence of various
mean annual salinity concentrations. Provided the salinity control measures in the Plan of
Implementation are in place, the mean annual flow-weighted salinity concentrations at the three
lower mainstem stations would be at or below the numeric criteria, with Hoover Dam being the
controlling station. This statistical analysis can be found in Appendix C of the 1996 Review.

Impacts of Hvdrology

Beyond the exceedance percentages shown in Appendix C of the 1996 Review which show
how often various salinity levels should be attained, it is important to understand that annual salinity
concentrations may remain depressed or elevated for a period of time. The historical plot of salinity
at Imperial Dam shown in Figure 2-2 earlier in this Review effectively demonstrates this.
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Reclamation's CRSS model was also used to define how quickly salinity may increase or
decrease from the present levels recently observed in the Colorado River system. The model
simulations were made by setting the starting conditions to the observed level of salinity and storage
in the reservoir system. The highest and lowest periods of record were selected out of the CRSS
database to define these bounds. The model simulations were started with these critical periods and
allowed to continue through the database for 20 years as an example of how salinity may vary (see
Appendix C in the 1996 Review).



CHAPTER 3 - NUMERIC CRITERIA FOR SALINITY

Overview

As discussed earlier in this report, the EPA promulgated a regulation which set forth a
basinwide salinity control policy for the Colorado River Basin. This policy required that the flow-
weighted average annual salinity in the lower mainstem of the Colorado River be maintained at or
below the 1972 levels. The Basin states, acting through the Forum, addressed this requirement in
its first Review entitled Water Quality Standards for Salinity Including Numeric Criteria and Plan

of Implementation for Salinitv Control - Colorado River System dated June 1975.

In the 1975 Review, the Forum proposed three stations as appropriate points in the lower
mainstem of the Colorado River at which to measure the flow-weighted average annual salinity.
These stations are located at the following points: (1) below Hoover Dam; (2) below Parker Dam;
and (3) at Imperial Dam.

In 1972, the flow-weighted average annual salinity for these stations were determined by
Reclamation from daily flow and salinity data collected by USGS and Reclamation and became the
numeric criteria. The criteria for each of those stations is as follows:

Below Hoover Dam 723 mg/L
Below Parker Dam 747 mg/L
At Imperial Dam 879 mg/L

There is no inference that 1972 was chosen as the basis for establishing the numeric criteria
because that year represented a typical or average year. The basis for selecting these stations is their
proximity to key diversion facilities on the lower Colorado River. The State of Nevada diverts
Colorado River mainstem water from Lake Mead for use in the Las Vegas area, and its return flows
move into the Lake and are part of the water supply available below Hoover Dam. The Metropolitan
Water District of Southern California and the Central Arizona Project divert water from Lake
Havasu, impounded behind Parker Dam, for many millions of water users in southern California and
central Arizona. The large agricultural areas in the Imperial and Coachella Valleys in California and
the Yuma area in Arizona and California are served by diversions made at Imperial Dam.

The criteria were established to protect infrastructure and crop production rather than human
health or fish and wildlife values. The salinity concentrations that are anticipated in the future, even
without salinity control efforts, have not been shown to have adverse effects on human health or
wildlife. Thus, the Colorado River Salinity Control Program is different from most other water
quality standards compliance programs.



Temporary Increases

The federal regulations provide for temporary increases above the 1972 levels if sufficient
control measures are included in the plan of implementation. Should additional water development
projects take place beyond those anticipated to occur before control measures are brought on line,
temporary increases above the numeric criteria could result. However, these increases will be
deemed to conform with the standards if appropriate salinity control measures are included in the
plan.

The standards require that a plan be developed which will maintain the flow-weighted
average annual salinity at or below the 1972 levels while the Basin states continue to develop their
compact-apportioned water supply. The plan is not, however, intended to offset the salinity
fluctuations that are a result of the River’s highly variable annual flows (natural variations in the
hydrologic cycle). Analyses have shown that the impact of natural variations in the hydrologic cycle
can have a significant impact on salinity. These natural variations in runoff can cause a fluctuation
in average annual salinity concentration of as much as 450 mg/L TDS at Imperial Dam. Recognizing
the variability of the river flow, the plan for maintaining the criteria is developed using a long-term
mean water supply of 15 million acre-feet. When niver flows are at or above the long-term average
annual flow, and reservoirs are full, then concentrations are expected to be at or below the numeric
criteria. When evaluated using this assumption, the flow-weighted average annual salinity is
maintained at all times at or below 1972 levels.

In addition to the highly variable annual flow, the frequency, duration, and availability of
carryover storage greatly affect the salinity of the lower mainstem. Therefore, it is probable that
salinity levels will exceed the numeric criteria in some years and be below the criteria in others. As
long as adequate control measures are included in the plan, periodic increases in salinity above the
criteria as a result of reservoir conditions or periods of below long-term average annual river flow
will also be in compliance with the standards.

Provision for Reviewing and Revising Standards

The Forum, in its statement of “Principles and Assumptions for Development of Colorado
River Salinity Standards and Implementation Plan,” approved by the Forum on September 20, 1974,
stated, under Principle 7:

“The plan of implementation shall be reviewed and modified as appropriate from
time to time, but at least once every three years. At the same time, the (numeric)
standards, as required by Section 303(c) (1) of P.L. 92-500 shall be reviewed for the
purpose of modifying and adopting standards consistent with the plan so that the
Basin states may continue to develop their compact-apportioned waters while
providing the best practicable water quality in the Colorado River Basin.”
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The Forum took this position because the Colorado River Basin is a large and complex area
with many problems. A wide range of research, technical studies and actions are underway, and
much knowledge is yet to be gained. Procedures for reducing the volume of saline irrigation return
flows have been developed. The USDA is implementing a voluntary cost-sharing program with
individual farmers, irrigation districts, and canal companies in order to accomplish salt loading
reductions to the river system by improving on-farm water management practices as well as water
delivery and drainage systems.

A Work Group, created by the Forum, holds meetings on a more frequent basis than the
Forum to review technical information which is generated by the federal agencies. Membership on
the Work Group is composed of technical representatives from each of the Basin states and the
Executive Director of the Forum. The Work Group keeps current with salinity control efforts and
suggests revisions as appropriate. The Work Group operates under a schedule which enables the
states to take action on any potential revision in a timely manner.

Review of the Numeric Criteria

Based on the Forum’s statement quoted above, this document is the appropriate setting to
review the numeric criteria and recommend any changes if necessary.

The existing numeric criteria were adopted nearly 25 years ago. Since then, the lower
mainstem of the Colorado River has undergone many changes. While consumptive use by
agriculture has remained at about 77 percent of the overall demand in the Lower Basin, there has
been a shift from growing mostly low value salt tolerant crops to growing higher value, less salt
tolerant crops. The need for water conservation and efficiency within the agriculture sector
continues to put an emphasis on reducing salinity. Municipal and industrial sector uses remain at
approximately 23 percent of the overall demand, but the actual use by this sector has increased by
approximately 20 percent since 1972. Current trends would indicate increased use by this sector will
continue. As this trend continues, the Lower Basin will likely see water moving from the
agricultural sector to the municipal and industrial sector.

The numeric criteria were established in 1974 to prevent additional economic damage in the
Lower Basin as the Upper Basin continued to develop. They were established based on the water use
patterns in 1972. As those use patterns evolve over time, it is appropriate to review the numeric
criteria to determine if they still adequately protect water uses in the Lower Basin. Both California
and Arizona have begun to evaluate the effect of higher salinity on the municipal and industrial
sectors in their states. Agricultural and municipal interests in California continue to pursue the
movement of water from one sector to the other. As these efforts progress, it will continue to be
appropriate to revisit the numeric criteria values associated with the water quality standards for
salinity in the Colorado River system.
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Based on the information contained in this Review, the ongoing progress toward, and status
of, accomplishing all measures identified in the plan of implementation, as well as the current use
patterns in the Lower Basin, the Forum finds the current numeric criteria are adequate and that no
changes are required at this time.
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CHAPTER 4 - PLAN OF IMPLEMENTATION

Overview

The purpose of the plan of implementation is to offset the effects of water resource
development in the Colorado River Basin after 1972. The plan of implementation is not intended
to address the salinity of the river caused by human activity prior to 1972, nor salinity caused by
natural variations in river flows.

The Forum believes it should assess whether the plan of implementation maintains salinity
at or below the numeric criteria through an interim point in time as the Basin states develop their
compact-apportioned waters. Historically, the Forum designed the plan of implementation to
maintain the numeric criteria for a period of 15-20 years (e.g., the 1990 Review contained a plan of
implementation through the year 2010). For this Review, the plan of implementation has been
designed to maintain the salinities of the Colorado River at or below the numeric criteria below
Hoover Dam through the year 2015. The Hoover Dam station was chosen because this point
requires the most salinity control to accommodate the numeric criteria through this time period.

The Forum determined that 1,477,700 tons of salt must be removed or prevented from
entering the system annually to maintain the numeric criteria through 2015. The plan of
implementation includes projects which remove the required salt tonnage. This will principally be
accomplished by reducing the salt contributions to the River from existing sources and minimizing
future increases in salt load caused by human activities.

The plan of implementation is composed of many actions contemplated by the federal
government (and cost shared by the Basin states) and many of its agencies, and by each of the seven
Basin states and many of their agencies. For this Review, the plan of implementation can be briefly
summarized as follows:

1. Completion of Reclamation, BLM, and USDA salinity control measures to the extent
that the measures remain viable and appropriately cost effective with the acceleration
of the Reclamation and the USDA efforts by the Basin states’ cost sharing).

2. Implementation of the following Forum recommended and adopted policies (text
included in Appendix B of this Review).

Imposition of effluent limitations, principally under the National Pollutant
Discharge Elimination System (NPDES) permit program provided for in
Section 402 of the Clean Water Act of 1977, on industrial and municipal
discharges, based on the Forum's 1977 "Policy for Implementation of
Colorado River Salinity Standards Through the NPDES Permit Program;"
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"Policy for Use of Brackish and/or Saline Waters for Industrial Purposes;"

"Policy for Implementation of the Colorado River Salinity Standards
Through the NPDES Permit Program for Intercepted Ground Water;" and

"Policy for Implementation of the Colorado River Salinity Standards
Through the NPDES Permit Program for Fish Hatcheries."

3. Implementation of nonpoint source management plans developed by the states and
approved by EPA.

Item 1 of the list above is to be implemented by federal agencies in conjunction with state,
local and private participants. The Forum participates with federal agencies in developing the
measures to be implemented and cost shares in Reclamation and USDA efforts. The Forum also
urges Congress to appropriate the funds needed for implementation, and recommends legislative
changes when necessary. Items 2 and 3 above are primarily implemented by each of the Basin
states.

Table 4-1
Colorado River Basin Salinity Control Program
Plan of Implementation Summary

(Values in Tons/Year)
AGENCY MEASURES POTENTIAL NEW TOTAL
IN PLACE MEASURES
Bureau of Reclamation 421,000 501,000 922,000
U.S. Department of Agriculture 262,000 242,000 504,000
Bureau of Land Management 38,000 13,000 51,000
TOTAL 721,000 756,000 1,477,700

Table 4-1 illustrates that the Program has removed a total of 721,000 tons of salt annually.
In order to meet the goal of 1.48 million tons of salinity control through 2015, it will be necessary
to fund and implement potential new measures which ensure the removal of an additional 756,000
tons annually. Table 4-1 further illustrates that the Bureau of Reclamation can potentially remove
an additional 501,000 tons, USDA an additional 242,000 tons and BLM an additional 13,000 tons.
The costs per ton for salt control are estimated to be $30.00/ton for Reclamation, $45.00/ton for
USDA, and $30.00/ton for BLM. Based on these costs per ton, in order to achieve this level of salt
reduction, the Forum has estimated that the federal departments and agencies will require the
following funding commitments: Reclamation - $17.5 million/year; USDA - $12.0 million/year; and
BLM - $5.2 million/year. These estimated cost values are substantiated through salinity control
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expenditure experience to date and the technical ability to actually implement these efforts through
the Salinity Control Program.

Federal Programs

Overview

Major components of this Review's plan of implementation are the federal programs.
Table 4-1 summarizes the salinity control achieved by the federal participants under the original and
current authorities and the salinity control measures which must be implemented in order to meet
the goal of approximately 1.48 million tons of salt load reduction annually through 2015.

The involved federal agencies, working in close cooperation with the Forum, have identified
salinity control measures that have been and may be implemented. The collective efforts of
Reclamation, the USDA, and the BLM are identified and summarized in Table 4-2.

It should be recognized that over time some of the salinity control measures now in the plan
of implementation might not remove all of the projected salt, and the costs of removal may increase.
Other salinity control measures would then be implemented to maintain the numeric criteria while
the Basin states continue to develop their compact-apportioned waters.

The following sections briefly describe Reclamation’s, USDA’s, BLM’s and EPA’s activities
which constitute the federal portion of the recommended plan of implementation.

Reclamation/USDA Units

Since the original salinity control act passed in the 1970's, Reclamation’s and USDA’s
participation in the plan of implementation has changed in several ways. Both programs were
restructured in 1995-96 with changes to their authorizations. Reclamation's program now
encourages open competition for all types of salinity control. The USDA salinity control program
was incorporated into a larger, national program (Environmental Quality Incentives Program
(EQIP)) with multiple purposes.

Although Reclamation projects may address any type of effective salinity control, many
Reclamation projects concentrate on improving the efficiency of irrigation delivery systems, while
the USDA program concentrates on improving on-farm systems. The two programs have purposely
been designed to be highly integrated. This has improved the overall performance of the combined
program beyond what either agency might have done individually.
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Table 4-2
Summary of Federal Salinity Control Programs

UNIT TONS/YR REMOVED
MEASURES IN PLACE BY USBR
USBR Basinwide Accomplishments 49,600
Meeker Dome (USBR) 48,000
Las Vegas Wash Pittman (USBR) 3,800
Grand Valley (USBR) 127,500
Paradox Valley (USBR) 128,000
Lower Gunnison Winter Water (USBR) 41,400
Dolores (USBR) 23,000
SUBTOTAL 421,300
MEASURES IN PLACE BY USDA
Grand Valley (USDA) 77,800
Uinta Basin (USDA) 92,300
Big Sandy River (USDA) 31,100
Lower Gunnison (USDA) 46,600
McEimo Creek (USDA) 14,300
SUBTOTAL 262,100
MEASURES IN PLACE BY BLM
Nonpoint Sources (BLM) 28,400
Well-Plugging (BLM) 9,600
SUBTOTAL 38,000
TOTAL 721,400
POTENTIAL NEW MEASURES
USBR Basinwide (ongoing awards)' 335,300
USBR Basinwide (unidentified) 68,100
Price San Rafael (USDA) 87,600
Grand Valley (USDA) 54,200
Uinta Basin (USDA) 14,500
Big Sandy River (USDA) 21,800
Lower Gunnison (USDA) 119,400
McElmo Creek (USDA) 31,700
New Well Plugging and Nonpoint 23,000
Source (BLM)
SUBTOTAL 755,600
TOTAL 1,477,000

TUSDA and USBR benefits are based on a prorated share of the Price San Rafael Project.
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The following paragraphs briefly describe the Reclamation and USDA units included.in the
recommended plan of implementation. Detailed information on each unit can be found in the
following reports:

Quality of Water - Colorado River Basin, Progress Report No. 19, January 1999, U.S.
Department of the Interior, U.S. Bureau of Reclamation.

Monitoring and Evaluation Report - for each of the salinity control units currently being
implemented by the USDA Colorado River Salinity Control Program.

Five Reclamation units (Meeker Dome, Las Vegas Wash, Grand Valley, Paradox and
Dolores/McElmo) are all essentially completed. These units are preventing 375,500 tons of salt per
year from reaching the Colorado River.

Paradox Valley (Reclamation): Local ground water comes into contact with the top of a
natural salt formation where it becomes nearly saturated with sodium chloride and surfaces in the
Dolores River channel in Paradox Valley, Colorado. The river picks up over 205,000 tons of salt
annually from this saline ground water source as it passes through the valley.

The salinity control program involves pumping the saline ground water, thereby lowering
the water table and reducing saline inflows to the Dolores River. The pumped brine is injected into
a deep well in the Paradox Valley. About 128,000 tons of salt are being removed annually by this
unit. There is the potential to increase this to 180,000 tons/year if sulfates can be removed from the
brine prior to injection. The injection well, the brine pipeline, the surface treatment building, and
the injection building have been completed and tested. The facility went into operation in Fiscal
Year (FY) 1997. ‘

Grand Valley (Reclamation and USDA): The area within the Grand Valley Unit in western
Mesa County, Colorado, contributes 580,000 tons of salt annually to the Colorado River. Most of
the salts are leached from the soil and underlying Mancos Formation by ground water that is
recharged by deep percolation from canal and lateral leakage and on-farm application.

The Reclamation program in the Grand Valley Unit was implemented in two stages. Stage I,
encompassing about 10 percent of the unit area, consisted of concrete lining 6.8 miles of the
Government Highline Canal (GHC), consolidating 34 miles of open laterals into 29 miles of pipe
laterals and installing an automated moss and debris removal structure. This work was completed
in April 1983 to test and demonstrate the viability of the project. Stage II construction began on the
GHC system in the fall of 1986. Construction of the Price and Stubb Ditch systems started in 1991
under cooperative agreements with the Palisade Irrigation District and the Mesa County Irrigation
District. Work on the Stage II systems was completed in 1998. The Unit is expected to reduce salt
loading by 131,300 tons/year.

USDA published its plan for the Grand Valley on-farm program in 1977, and in 1980
prepared a supplement to include improvements to lateral systems. The plan, updated in 1994,



identified a salt load reduction goal of 132,000 tons. The USDA program includes the installation
of on-farm salinity reduction practices and lining or piping certain off-farm lateral systems which
are needed to support the on-farm improvements. Implementation was initiated in 1979 under
existing USDA authorities, and in 1987 funding became available under the USDA Colorado River
Salinity Control Program and is continuing under the Environmental Quality Incentives Program

(EQIP).

Uinta Basin (Reclamation and USDA): The area covered by the Uinta Basin Unit in
northeastern Utah contributes about 450,000 tons of salt annually to the Colorado River. Return
flows from 204,000 acres of irrigated land account for most of the salt contribution. Projects in this
area may apply under Reclamation’s new Basinwide Program. Several proposals are under
consideration at this time.

USDA published the Uinta Basin Salinity plan in 1970 and in 1987 prepared a supplement
to include lateral systems. In 1991, the Uinta Basin Unit was expanded to include treatment on
adjacent irrigated land. The plan identifies a salt load reduction goal of 106,800 tons. The USDA
program includes the installation of on-farm salinity reduction practices and lining or piping lateral
systems. The major emphasis is conversion of inefficient surface irrigation to sprinkler systems.
Implementation was initiated in 1980 under existing USDA authorities and in 1987 funding became
available from the Colorado River salinity control program and is continuing under EQIP.

Lower Gunnison Basin (Reclamation and USDA): The Lower Gunnison Basin Unit is
located in west-central Colorado. An estimated 360,000 tons of salt are contributed annually to the
Colorado River. Public Law 98-569 authorized portions of the unit for construction by Reclamation.
Construction of the winter water portion of the unit is designed to eliminate ditch seepage during the
non-irrigation season by providing a piped delivery system for livestock water. This component was
completed in 1996 and is estimated to reduce salt loading by 41,380 tons/year. Studies on ways to
reduce costs of the canal and lateral lining portion of the project have been completed. These
measures would reduce salt loading by an additional 64,000 tons/year and may apply for funding
under Reclamation’s new Basinwide Program.

The Lower Gunnison Basin USDA plan, updated in 1994, identifies a salt load reduction goal
0f 166,000 tons. The USDA program includes the application of on-farm salinity reduction practices
and improving off-farm irrigation laterals. Implementation was initiated in 1988 and is continuing
under EQIP.

Big Sandy River (USDA): The Big Sandy River Unit is located in southwestern Wyoming.
Below Big Sandy Reservoir, water is diverted to irrigate lands in the Eden Project. Irrigation
seepage into shallow aquifers near the Big Sandy River is the source of saline seeps. These seeps
and springs below the Eden Project contribute about 116,000 tons of salt, and tributaries contribute
about 48,000 tons of salt annually to the Green River.

The USDA Big Sandy River Unit plan was published in 1988. The USDA salinity control
program consists of converting 15,700 acres of on-farm surface irrigation to low-pressure sprinkler
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systems. When fully implemented, the on-farm program will reduce the salt loading by an estimated
52,900 tons/year. Implementation is continuing under EQIP. :

Dolores Project/McEImo Creek (Reclamation and USDA): Trrigation and other nonpoint

sources in the McElmo Creek area of southwestern Colorado result in an estimated salt load of
119,000 tons/year to the Colorado River.

Salinity control, as an added feature of the Dolores Project, already under construction by
Reclamation in 1984, was authorized by the 1984 Salinity Control Act. Reclamation modified the
design of Towaoc Canal to allow abandonment and consolidation of certain ditches, and has lined
other ditches and installed piped laterals and has reduced salt loading from ditch seepage. These
improvements, completed in 1996, will reduce salt loading by an estimated 23,000 tons/year.

The McElmo Creek Unit plan was described in the Natural Resources Conservation Service's
(NRCS) 1989 Environmental Impact Statement. The plan, updated in 1994, will remove an
estimated 46,000 tons/year of salt from the Colorado River. Implementation of the plan is
continuing under EQIP.

San Juan River-Hammond (Reclamation and USDA): The San Juan River Unit drainage

contributes approximately one million tons of salt annually to the Colorado River Basin. In the
Hammond area, Reclamation has completed a planning report/EA and begun implementation. The
project will line sections of the Hammond Project Irrigation system. The estimated salt load
reduction would be about 48,000 tons/year. The project is scheduled for completion in 2001.

The NRCS completed an investigation in 1992 to explore the potential for a USDA program
in the San Juan River Basin in the Hammond area. Investigations indicated that a USDA on-farm
program is not cost-effective in this area.

Price-San Rafael Rivers (Reclamation and USDA): An estimated 430,000 tons of salt

annually reaches the Colorado River from these two river basins. The Price and San Rafael Rivers,
tributaries of the Green River, are 120 miles southeast of Salt Lake City. The final planning
report/EIS was completed and issued in December 1993. The preferred plan would reduce salt
loading to the Colorado River by an estimated 161,000 tons/year. Portions of the project are under
construction with funding from USDA’s EQIP and from Reclamation’s new Basinwide Program
(Public Law 104-20 which, in 1995, authorized the competitive “Request for Proposal” process).

USBR Basinwide Program: The Act, amended in 1995 (PL 104-20), authorized the Secretary
to undertake a variety of salinity control measures without returning to Congress for individual
construction authorizations, and to implement salinity control measures by funding state, local, or
private-sector initiatives which achieve salinity reduction. It also authorized an additional $75
Million to carry out the Title II Salinity Control Program.



Reclamation set up a procedure for soliciting proposals for salinity control efforts from the
private and public sectors. On three separate occasions, Reclamation formally asked for proposals
and received responses to the Requests for Proposals (RFP). In each case, a ranking committee,
made up of state and federal representatives, convened. The ranking committee recommended to

Reclamation that awards be given to the most promising proposals that offered the best cost effective
salinity control.

From the first two RFP's, 18 proposals were received and seven were recommended for
approval. Reclamation subsequently entered into seven contracts for a total expenditure of $40
Million. The cost of this new, competitive approach to salinity control is about $30 per ton, as
shown in Table 4-3, which is nearly a three-fold reduction compared to Reclamation's old program
at approximately $80 per ton. The projects moving ahead from these first two RFP's are Wellington,
Ferron, Castle Valley, Duchesne canal linings and Ashley Sewage Lagoon in Utah; the Hammond
Project in New Mexico; and a saline well plugging project with the Navajo Nation.

Table 4-3 Reclamation Basinwide Salinity Control Project Summary

USDA Reclamation Reclamation Annual Cost
RFP Implemen- Controls Capital Capital Obligations 0o&M per

UnivStudy Date tation - (tons/yr) Cost Cost as of 5/99 Costs Ton
Hammond 1996  1996-2001 48,130 $0  $13,486,000 $5,001,000 $0 $23
Navajo Well Plugging 1996 1998-1999 500 $0 $71,000 $0 S0 512
Cottonwood 1996 1998-1999 8,506 $0 $2,100,000 $1,955,680 $0 $20
Wellington 1996 1998-2002 14,532 30 $3,935,400 $3,935,000 30 $22
Ashley 1997 1999-2000 9,000 $0 $3,269,000 $3,269,000 $0 $30
Duchesne County 1997 1999-2004 20,417 30 $9,127,000 $175,000 $0 $36
Ferron 1998 1998-2002 47,407  $4,109,028  $10,802,744 33,408,707 $0 $26
Paradox Nanofiltration 1998 1999-2002 81,500 $0  $10,264,236 $1,799,723  $1,164,643 $25
Allen Lateral 1998 1999-2000 8,125 $601,000 $2,412,000 $400,000 $0 $30
Uncompahgre Demo 1998 1998-1999 2,295 %0 $889,600 $889,600 $0 $32
Price (addition) 1998 1999-2001 16,153 $1,009,400 $5,182,650 $0 $0 331
L. Brush Cr.(Sunshine) 1998 1999 2,764 $185,000 $858,000 $858,000 30 331
North Carbon 1998 1999-2000 10,245 $416,270 $3,499,908 $500,000 $0 $31
Moffat 1998 2000 5,112 $750,000 $1,066,440 $0 30 $29
Highline 1998 2000 8,870  $1,700,000 $2,100,000 $0 30 $35
BIA - Ute Tribe 1998 2000 53,344 $0 319,788,373 $0 30 $30
Price R. Improvement 1998 pending 48.003 $0 $0 $0 1,300,000 $27

384,903  $8,770,698  $88,852,351  $22,191,710  $2,464,643 $27

Note:  Basinwide projects which include USDA costs also include on-farm benefits which are shown separately in Table 4-2.
USDA and Reclamation capital costs include Basin States cost sharing.

In the early summer of 1998, a ranking committee recommended that from the proposals
received from the third RFP, $50 Million worth of new projects be contracted. Reclamation is now

negotiating with these proposers. These new projects are primarily for the improvement of irrigation
efficiencies in Utah and Colorado.

The dollar awards include the Basin states' cost sharing. The legislation authorizing the
basinwide program initially limits the spending for these efforts to $75 Million of federal funds.
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With the state cost sharing, the spending limit totals $107 Million. The contracts signed and the
efforts under negotiation total $98 Million. It is possible not all components of each authorized
effort and not all proposed efforts yet to be contracted for will be built. Any funds not used as
anticipated can be added to the $9 Million to fund not yet identified measures to be offered in future
RFP’s.

Under potential new measures, Table 4-2 includes unidentified efforts to control 68,100 tons
per year that will need to be implemented before 2015 under the Basinwide Program. Additional
salt loading would be controlled in the Price San Rafael area in the joint effort with USDA through
contracts with water users who have yet to be identified. It is apparent that the $9 Million remaining
cannot provide for this amount of salinity control. Hence, the plan of implementation must rely on
Congress authorizing an increase in the appropriation ceiling.

Bureau of I.and Management

The Bureau of Land Management (BLM) component of the plan of implementation includes
managing both point and nonpoint sources of salt contribution from public lands in the Colorado
River Basin. The majority of salt derived from public lands is of nonpoint source origin. The
greatest reductions in salt loading are therefore achieved through normal management practices
which minimize soil disturbances, repair disturbed surface environments, and protect water quality.
However, due to the nature of such nonpoint sources, the imprecise boundaries encompassed by
many management decisions, and the large areas affected, it is difficult to quantify actual impacts
on salinity with precision. In contrast, the calculation of salt reduction and/or retention from point
source control is relatively easy.

The following paragraphs briefly describe BLM’s activities included in the plan of
implementation.

Point Source Control: Well plugging represents one of the few opportunities for BLM to
eliminate salt from point sources. Occasionally, old or improperly abandoned wells deteriorate and
discharge flowing saline waters to the surface. Where the operator is not known or no longer exists,
these wells are referred to as orphan wells. Stopping the discharge of large volumes of saline water
from these old, improperly abandoned wells has reduced the contribution of salt from these point
sources by approximately 9,600 tons/year.

Nonpoint Source Control: Most of the salinity reduction achieved by BLM originates from
nonpoint sources. Actions tend to fit under one of the following aspects of resource management,
within which there is some unavoidable overlap: planning and administrative decisions, vegetative
management, wild horse and burro management, construction and maintenance, or use
authorizations. Actions taken by BLM to reduce salt contributions from nonpoint sources currently
prevent approximately 28,600 tons of salt per year from reaching the Colorado River.



Planning and Administrative Actions: These are broad, general management actions. which
establish a foundation or framework for future decisions. They include planning documents of all
types, studies, inventories, and other commitments to information collection, or science-based
decision-making. Although impacts on salinity are often not a direct consideration during the
formulation of these actions, salinity retention is often a peripheral benefit that is realized as the
strategies are implemented.

Vegetative Management: Actions taken to improve vegetative cover result in slower runoff
velocities, decreased runoff, and decreased soil erosion. Decreasing the amount of runoff and soil
erosion on upland areas results in a decrease in the potential amount of salt reaching the Colorado
River. Vegetative management actions include: riparian area improvements, noxious weed control,
reclamation/revegetation, and prescribed burns.

Wild Horse and Burro Management: Wild horse and burro herds can put additional pressure
on fragile soils and riparian areas by disrupting soils and plants through their physical movements
and by the removal of ground cover through grazing. BLM can reduce such damage only by
thinning the herds, by influencing their movements, or by protecting fragile or vulnerable areas from
exposure.

Construction and Maintenance Activities: Construction and maintenance activities are
concerned with engineering and construction of facilities which are primarily designed to decrease
or intercept runoff and soil erosion, and thereby limit the offsite movement of saline water and
sediment. Once these facilities are constructed, they require periodic maintenance in order to keep
them working efficiently. Construction and maintenance activities include: road and trail
maintenance and closures, protective fencing and access control, development of springs and water
sources to improve livestock distribution, erosion control structures, and sediment retention
structures.

Use Authorizations: Use authorizations must be issued before certain land-use activities can
take place on public lands. Where saline soils are present, these use authorizations contain
stipulations designed to minimize off-site movement of saline water and soil. Some important uses
that occur in saline areas and require authorizations are: oil and gas development, grazing, and off-
road vehicle use.

Environmental Protection Agency

NPDES permits are issued by EPA for the two non-delegated states in the Basin (Arizona
and New Mexico) and for all Indian tribes. In Arizona, the state drafts the permits for Arizona
waters consistent with the Forum's NPDES policies. The state also provides the public notices. EPA
Region IX issues the state-drafted Arizona permits and drafts and issues permits for tribal waters
consistent with the Forum’s policies. EPA Region IX issues permits for Navajo lands in all three
EPA regions. EPA Region VI drafts and issues permits for Tribal and state waters in the New
Mexico portion of the Basin consistent with Forum policies. EPA Region VIII issues the NPDES
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permits for Indian facilities in Region VIII's portion of the Colorado River Basin, and all federal
facilities within the State of Colorado. Salinity requirements for these permits are reviewed and
added where needed during the permit re-issuance process.

EPA’s responsibility in administering NPDES permits, particularly on Indian Reservations,
to three regions of EPA potentially provides an opportunity for inconsistency and perhaps neglect
in the administration of these NPDES permits. In updating permit data for the Review, the Forum
experienced difficulty in obtaining current permit information from EPA. In order to properly carry
out the plan of implementation, this deficiency needs to be corrected, by EPA providing updated
permit information to the state water quality agencies on a periodic basis.

State Programs

Overview

A major addition to the state programs that has occurred since the 1996 Review is the
authority for the Basin states to cost-share in the Reclamation and the USDA programs. This allows,
in the last three years and in the future, for additional funds to be made available from the Basin
states’ funds through up-front cost sharing to move the salinity control effort ahead. In the past, use
of the Basin states’ funds had been limited to repaying the states’ share of the federal expenditures.

The states' portion of the plan of implementation, as set forth in this and earlier Forum
Reviews, also includes both effluent limitations on industrial point source discharges, with the
objective of no-salt return whenever practicable, as well as a program which parallels USBR and
USDA efforts and which is funded from the Basin states’ funds.

Basin States’ Cost Sharing Programs

Public Law 93-320 (Salinity Control Act) provided for the use of Basin states’ funds, monies
made available from an upward rate adjustment or surcharge on energy sales to the users of certain
Colorado River hydroelectric energy. More specifically, the funds are provided from the Upper
Colorado River Basin Fund and the Lower Colorado River Basin Development Fund. The Basin
states’” funds, under the original program authorized by the Salinity Control Act, were used by the
Basin states to reimburse the federal government for a portion of the costs for salinity control
activities of the USBR and the USDA. Public Law 104-127 (FAIRA) modified the Salinity Control
Act and provided that these funds can be used for up-front cost sharing in the amount of 30 percent
of the federal funding for the salinity control program. Hence, the Basin states can provide a 30
percent up-front cost-share for the USBR Basinwide Program authorized under Public Law 104-20
and the USDA salinity control program being funded undér EQIP. Because the 30 percent value
represents the cost-share percentage associated with the federal costs, the up-front cost-share from
the Basin states’ funds has the effect of increasing the total federal/states funding by 43 percent.
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Thus, for every federal dollar appropriated, a total of $1.43 is expended on salinity control activities
through the up-front cost sharing.

Under USBR’s Basinwide Program, the Forum’s Parallel Program dollars are combined with
the federal appropriation to simply stretch the total program an additional 43 percent. In the past
three fiscal years, the Basin funds have increased the USBR efforts by $3,900,000 (see Table 4-4).
The USBR Basinwide Program receives additional cost sharing when a proponent for proposed
efforts adds its funds to make its proposal cost-effective as it competes with other proposals.

With respect to the USDA program, the Basin states, in conjunction with the USDA and the
USBR, administer a separate on-farm program in parallel (State Parallel Program) with the EQIP
program. Under this process, the USDA presents to the Forum recommended on-farm salinity
activities to be funded under the State Parallel Program. These monies are distributed by contract
by the USBR to state agencies for the on-farm cost sharing portion of the program. Additional State
Parallel Program funds are distributed by contract by the USBR to the NRCS State Conservationists
to provide for technical assistance, monitoring and education. During the triennial review period,
of the total Parallel Program dollars spent by the Basin states, 60 percent was spent for on-farm cost
sharing and 40 percent was spent for technical assistance, monitoring and education.

The funds provided to the USDA program, as stated above, have been obligated by six
contracts each year. Over the last two fiscal years, $2,576,000 funds have been allocated from the
Basin states’ funds and the allocation is set forth in Table 4-4.

Table 4-4
State Parallel Program
Cost Sharing for the USBR Basinwide Program and the USDA EQIP Program

1996 1997 1998
Wyoming Farm Assistance $50,700 $102,857
Wyoming Technical Assistance $21,729 $68,572
Utah Farm Assistance $390,000 $239,143
Utah Technical Assistance $167,143 $159,428
Colorado Farm Assistance $480,000 $414,428
Colorado Technical Assistance $205,714 $276,286
USDA Subtotal $1,315,286 $1,260,714
USBR Basinwide $150,000 $1,500,000 $2,250,000
TOTAL _ $150,000 $2,815,286 $3,510,714
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Forum’s NPDES Policies

In 1977, the Forum adopted its "Policy for Implementation of Colorado River Salinity
Standards Through the National Pollution Discharge Elimination System (NPDES) Permit
Program." This policy provides guidance for the regulation of municipal and industrial point source
discharges of saline water. In 1980, the Forum adopted a policy to encourage the use of brackish
and/or saline waters for industrial purposes where it is environmentally sound, and economically
feasible. A third policy dealing with intercepted ground water was adopted by the Forum in 1982.
In 1988, the Forum adopted a fourth policy which addresses the salinity of water discharges from
fish hatcheries.

Important components of the plan of implementation for salinity control are the Basin states'
activities associated with the control of total dissolved solids through the National Pollutant
Discharge Elimination System (NPDES) Permit program, and the water quality management plans.
Each of the states has adopted the Forum policies presented in Appendix B. A listing of the NPDES
permits in force within the Colorado River Basin are presented in Appendix C. During the period
of this review, the status of implementation of the NPDES permits and the water quality
management plans in each of the states is as follows:

Arizona

NPDES Permits: The Arizona Department of Environmental Quality (ADEQ) does not have
primacy over the NPDES program, which is still administered by EPA, Region IX. The annual
permitting workload is shared equally by both agencies; each drafts permits, prepares and publishes
public notices and responds to comments. EPA works with the Navajo EPA in drafting permits on
the Navajo Indian Reservation. Final draft permits, written by ADEQ, are then forwarded to EPA
for approval and issuance. Both the State, EPA and Navajo EPA follow Forum policy in the
administration of the NPDES program.

Currently, there are 50 permits in the Colorado River Basin portion of the state: 42 municipal
or domestic facilities (six are major facilities) and eight industrial facilities (two are major facilities).
Thirty-six of the fifty permits discharge to ephemeral tributaries which are many miles from the
mainstem of the Colorado River. All new and renewed permits contain language requiring
permittees to adhere to Forum policy regarding salt discharges.

Water Quality Management Planning: The Northern Arizona Council of Governments
(NACOG) is the designated planning agency (DPA) for the Colorado River and its tributaries in the
northeast and north-central parts of the state. The Western Arizona Council of Governments
(WACOG) had similar responsibilities for Mohave, LaPaz and Yuma Counties until they de-
designated from the program in 1993. La Paz County became the DPA for its area in 1996, and
ADEQ currently functions as the DPA for Mohave and Yuma Counties.

NACOG’s Water Quality Management (208) Plan, last updated in 1993, encourages local
control and the voluntary use of Best Management Practices (BMPs) to reduce nonpoint source
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pollution from silviculture, agricultural activities and urbanization. La Paz County developed a
Water Quality Management Plan for its jurisdiction when it requested DPA status.

Qther Activities: Pursuant to Section 319 of the Clean Water Act, Arizona has developed and
implemented a State Nonpoint Source Assessment and Management Program. Section 319 required
each state to prepare an assessment of its nonpoint source impacted waters and develop a
management plan for controlling pollution from these activities. Arizona’s program has been in
place over 10 years and steady progress is being made in identifying, controlling, and abating
nonpoint source pollution from silviculture, road construction and maintenance, agricultural and
grazing activities, mining, and urban development. As part of the NPS Plan, ADEQ has identified
and entered into agreements with other state and federal land management agencies to carry out
portions of the nonpoint source program. These agencies include: U.S. Forest Service, Arizona
Department of Transportation, National Park Service, State Parks Department, Bureau of Land
Management, State Land Department, individual municipalities, and tribal entities.

Section 319 also provides federal grants for demonstration projects which are reviewed by
ADEQ for consistency with State goals to ensure proposals contribute to improved water quality
management. Categories of projects and programs related to salinity control include irrigation

systems, well plugging, salinity control impoundments, diversion structures, and rangeland
management.

California

NPDES Permits: The California Regional Water Quality Control Board, Colorado River
Basin Region (Regional Board), issues the NPDES permits for navigable waters and Waste
Discharge Requirements for land discharges within the Colorado River drainage portion of the state.
In issuing and reissuing waste discharge requirements, the Regional Board complies with all Forum
policies. In addition, the Regional Board has included in the discharge permit requirements for land
discharges, a prohibition against brine backwash from water softeners into evapo-percolation ponds
which overlie ground waters which are in hydraulic continuity with the Colorado River System.
Industrial discharges are to be confined in impervious evaporation basins.

Water Quality Management Planning: The Water Quality Control Plan for the Colorado
River Basin was adopted by the Regional Board in November 1993. Following public hearings, the
updated plan was adopted by the Regional Board and approved by the State Water Resources
Control Board in February 1994. The revised plan became effective upon approval of the Office of
Administrative Law in August 1994. The salinity control component of the Water Quality Control
Plan is consistent with the Forum's plan of implementation for salinity control. The Regional Board
is working with local entities and the Colorado River Board of California to ensure that
implementation of the water quality plan is achieved.

In November 1998, the Regional Board indicated that it would begin reviewing the Water
Quality Control Plan for the Colorado River Basin to determine whether the Basin Plan should be
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updated or amended. The Forum is unable to predict when the Regional Board will complete this
process.

Other Activities: State Water Resources Control Board policy 75-58 established priorities
for the use of poor quality waters for cooling of inland power plants, and has been in effect since
1975. The State Water Resources Control Board has included salinity control in the Colorado River
among its top priority items.

Colorado

NPDES Permits: The NPDES permit program was delegated to the State of Colorado by the
EPA in May, 1978. The Water Quality Control Division (“WQCD”) of the Colorado Department
of Public Health and Environment administers the NPDES program in Colorado. The Water Quality
Control Commission (“WQCC”) has adopted regulations for implementation of the Colorado River
Salinity Standards which reflect the four Forum policies adopted to date. Permits issued for
discharges tributary to the Colorado River require compliance with these regulations and monitoring
of discharge salt load. Consistent with the Forum’s policies, industrial and municipal permittees
who cannot meet the no salt discharge objective of those policies, and do not otherwise qualify for
a waiver of the no salt objective, are required to conduct studies to demonstrate that meeting these
standards is not practicable.

Currently (as of September 30, 1998), there are 210 NPDES permits in the Colorado River
Basin portion of the state, of which 123 are domestic or municipal and 87 are industrial facilities.
Of this total, there are 3 major industrial permits and 20 major municipal permuits.

Water Quality Management Planning: Pursuant to Section 319 of the Clean Water Act
(“CWA”, as amended) Colorado developed a "Nonpoint Source Assessment Report” (“NSAR”)
which identified stream segments impacted by nonpoint source pollution and categories of nonpoint
source pollutants which added significant pollution to those stream segments. The report recognized
the impacts caused by salinity from nonpoint sources on several stream segments and principally
attributed the elevated salinity levels in those segments to agricultural activities (i.e. irrigation and
soil erosion due to grazing). It further recognized the significance of the salinity control efforts
which have been made pursuant to the Colorado River Basin Salinity Control Act. The assessment
report also recognized the need for development of best management practices (BMPs) to control
nonpoint source pollution, and a handbook of BMPs has been completed. This information is
currently being updated, and is now included in the biennial Section 305(b) (of the CWA) report,
“Status of Water Quality in Colorado™.

The "Colorado Nonpoint Source Management Program", completed by the State and
approved by EPA, is intended to provide an implementation strategy for the future treatment of water
quality problems identified in the NSAR. The program sets forth the roles and responsibilities of
the various parties responsible for implementing the nonpoint source program in Colorado. The
program includes: a priority system for reviewing, ranking and recommending nonpoint source
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control projects for funding and BMP's that can be utilized to achieve water quality objectives. The
program is currently being updated and will also include EPA’s “9-Key Elements”.

In the Colorado River Basin of Colorado there are four water quality planning regions.
Region 9 covers primarily the San Juan Basin portion of Colorado. Salinity control projects in this
area include McElmo Creek and portions of the Dolores Project. The Region 10 plan covers
primarily the Gunnison and Dolores River Basins. Salinity control projects in this region include
the Lower Gunnison and Paradox Valley units. Region 11 includes the Colorado main stem below
Dotsero, and the lower reaches of the White and Yampa Rivers. Salinity control projects in this
region are Grand Valley, Glenwood-Dotsero and Meeker Dome. Region 12 is comprised primarily
of the high mountain headwaters of the Colorado River and produces little salt loading to the nver
system. The Water Quality Management Plan for this region has not been updated recently.
Regional plans direct salinity control efforts towards control of point sources and local control of
nonpoint sources in the form of urban runoff restrictions and contain lists of stream classifications
and the NPDES permits within each area.

Opportunities for salinity control have been identified in the management plans for all areas
of the Colorado River Basin within Colorado. Critical salt yielding areas have been assessed by the
USDA, the Colorado Soil Conservation Board, the local soil conservation districts, and in some
cases the US Bureau of Land Management. Most recently the USDA’s Natural Resources
Conservation Service and the WQCD’s staff cooperated in preparing a Unified Watershed
Assessment which identified watersheds to be targeted for water quality improvement projects. All
of the high salinity load contributing watersheds in western Colorado were assigned the highest
priority for the use of additional funds made available to the Nonpoint Source Program established
by Section 319 of the CWA.

Other Activities: Colorado has continued its support of the basinwide approach to salinity
control through its participation in the Colorado River Basin Salinity Control Forum and active
promotion of participation in salinity control projects by local water users. The Colorado General
Assembly recently authorized a $1 million loan program administered by the Colorado Water
Conservation Board to help finance cost-sharing obligations of local participants.

The Colorado Soil Conservation Board (CSCB), with support from other state agencies, is
continuing its work with the NRCS, Farm Service Agency and local soil conservation districts to
direct, as appropriate, available federal soil conservation funding programs towards improvement
of on-farm irrigation practices. The salinity control benefits of improved practices are one of the
reasons for this effort. In 1997 the CSCB agreed to manage a program for the Salinity Control
Forum that provides for the cost-sharing required for salinity control provided through the USDA
EQIP program.

Selenium, an element essential in small amounts, and yet toxic to aquatic and bird life in
slightly larger amounts, is believed to be liberated by the same processes which load salt to the River
system. The National Irrigation Water Quality Program (“NIWQP”), an Interior program composed
of the USBR, USFWS and USGS has been charged with identifying and reducing selenium loading
produced as a result of the operation of Federal projects. NIWQP will provide 44% of the total costs

4-16



of a demonstration project, thereby “buying down” the cost of the salinity control features under a
proposal submitted by the Uncompaghre Valley Water Users Association and accepted by USBR’s
new competitive salinity control program. The project, located in the Montrose Arroyo basin, will
place over seven (7) miles of irrigation ditch in pipe, and through extensive monitoring will allow
an analysis of how much selenium can be reduced in conjunction with a conventional salinity control
project. The Colorado Division of Wildlife is assisting in implementation of the Habitat Restoration
Plan which is a required element of the demonstration project. Additionally, the Colorado NPS
Council has funded a 319 project to begin a process to target selenium loading in the Gunnison and
Uncompaghre Valleys, with the goal of reducing this loading in the future.

Nevada

NPDES Permits: EPA has delegated the Nevada Division of Environmental Protection
(NDEP) authority to issue NPDES Permits. The industrial companies located at the Basic
Management, Inc. (BMI) complex have eliminated industrial wastewater discharges to the Las Vegas
Wash. The companies now pipe wastewater to lined evaporation ponds. Two of the companies have
been issued permits which allow discharge of cooling water to Las Vegas Wash with a limit of no
more than 75 mg/L TDS greater than the water supply. Another company has been issued a permit
which allows discharge of surface stormwater runoff.

In the past, the Nevada Power Company discharged brackish cooling water from both the
Clark and Sunrise Power Plants into the Las Vegas Wash. Permits now prohibit such discharges and
the Company treats and recycles water for further cooling before final disposition into lined
evaporation ponds. The new recycling process has reduced the cooling water requirement by about
75 percent.

The City of Las Vegas (CLV) and the Clark County Sanitation District (CCSD) were issued
new discharge permits in January 1992. The City and County permits allow a flow of up to 66 and
90 million gallons per day (MGD), respectively. Permit applications are pending for discharge of
91 MGD for CLV and 110 MGD for CCSD. Changes from the previous permits include Waste
Load Allocations (WLA) for total phosphorus and total ammonia, whole effluent toxicity testing,
chlorine residual limits, and an ambient monitoring program in Las Vegas Wash and Las Vegas Bay.
The WLA for total phosphorus will apply from March through October and ammonia from April
through September. The WLA does not apply to other periods of the year.

The City of Henderson was issued an NPDES permit in December 1997 to discharge up to
13 MGD to the Las Vegas Wash. In Apnl 1998, the City submitted a new NPDES application which
would allow discharge of up to 30 MGD to the Las Vegas Wash. The permit application is currently
under review and is expected to be approved by NDEP in 1999. The existing and proposed NPDES
permits recognize that the WLA is based upon each Las Vegas Valley discharger’s proportionate
share of flow as approved by NDEP and agreed to by each Las Vegas Valley discharger. Henderson
will continue to use its rapid infiltration basins and percolation ponds as a disposal option as
currently allowed by NDEP. Additionally, Henderson has an aggressive reclaimed water program
which uses reclaimed water on golf courses and roadway medians.
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The CCSD makes direct discharge of part of Laughlin's wastewater effluent into the
Colorado River, and reuses the remainder on the local golf course. The CCSD estimates that by the
year 2000, Laughlin, a rapidly growing resort area located adjacent to the Colorado River, will
ultimately have 7,000 acre-feet per year of treated effluent available, of which 2,000 acre-feet per
year will be reused, with the remaining 5,000 acre-feet per year being returned to the Colorado River
for credit. An NPDES permit has been issued. The quality of the waters affected by this permit will
be closely monitored and all necessary programs to protect water quality standards will be
implemented.

Nevada is continuing to apply the policies adopted by the Forum.

Water Quality Management Planning: After passage of Senate bill 468 by the Nevada State
Legislature in May 1975, area-wide water quality management planning duties and powers were
vested to certain counties. The Clark County Board of Commissioners (BCC) was designated the
Area-Wide Water Quality Management Planning organization within Clark County. The initial 208
Water Quality Management Plan (208 Plan) was adopted by the BCC in 1978 and was approved by
the EPA.

In 1997, the BCC adopted the Las Vegas Valley 208 Water Quality Management Plan
Amendment. The Las Vegas Valley 208 amendment included updates to planning area boundaries,
wastewater flow projections, reclaimed water demands, nonpoint source management, Las Vegas
Wash Wetlands planning, integrated planning coordination, and overall water quality planning.

The main purpose of this 208 Plan Amendment is to:

. Revise the 1990 208 Plan Amendment

. Include effects of sustained regional growth and development
. Revise stormwater permitting to a more inclusive nonpoint section
. Provide water quality planning to a horizon year of 2020

Updated aspects of the plan include the planning area boundaries, wastewater flow
projections, reclaimed water demands, nonpoint source management, Las Vegas Wash Wetlands
planning, integrated planning coordination, and overall water quality planning.

Clark County is currently amending the rural county 208 Water Quality Management Plan.
The amendment area 1s located in the northeast area of the county including the communities of
Bunkerville, Logandale, Overton, Moapa and Moapa Valley, and the City of Mesquite. Two rivers
are located in the area, the Muddy and Virgin Rivers. The Virgin River is currently listed on the
State’s 303d list. Both nivers have aquatic endangered species and drain into Lake Mead.

On December 17, 1998, the Southern Nevada Strategic Planning Authority (Authority)
adopted a strategic plan for southern Nevada. The Authority was created in the 1998 State of
Nevada legislative session. The Authority’s task is to develop objectives and strategies to address
growth related issues such as wastewater and water quality. The plan will be passed on to the 1999
legislative session.
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Expansions of the CCSD and CLV wastewater treatment facilities are underway in
accordance with approved 201 facilities plans. Industrial pre-treatment permits are being required
by the CCSD for reverse osmosis treatment of shallow groundwater and on-site treated gray water
to be used by the Mirage/Treasure Island development in its landscaping and decorative water
features. This represents a new beneficial use of shallow saline ground water which is pumped for
dewatering around building foundations. Local government entities within urban Clark County are
also participants in the NPDES Stormwater Quality Management Committee to identify and
implement measures to meet State stormwater permitting requirements. Future 208 amendments are
expected to address gray water issues and shallow ground water issues, to update population
projections, and to incorporate BMPs identified in the stormwater permit for the Las Vegas area
entities.

In June 1998, the State Environmental Commission adopted revised water quality standards
for the Las Vegas Wash and Lake Mead. The revisions were based on data collected from 1991
through 1996 and include changes to total dissolved solids (TDS) requirements to maintain higher
quality (RMHQs). RMHQs are established when the existing water quality is better than the criteria
necessary to protect the beneficial uses. For the upper Las Vegas Wash, the TDS RMHQ was
lowered from 2,300 mg/1to 1,900 mg/l; and for the lower Las Vegas Wash, the TDS RMHQ was
lowered from 2,600 mg/l to 2,400 mg/l. The lower TDS concentrations seen in the Las Vegas Wash
in recent years most likely results from dilution of the saline groundwater which discharges to the
Wash by the increasing, but relatively low TDS flows discharged from the wastewater treatment
plants.

Facilities Plans: The City of Henderson recently completed a Facility Plan which defines
various stages of wastewater treatment expansion to address growth and potential changes in
regulatory requirements. The existing Water Reclamation Facility was upgraded to 20 MGD in 1998
and will be expanded to 30 MGD by 2002. The Facility will have the capability of discharging to
the Las Vegas Wash on a year-round basis. However, the City will continue to encourage the use
of reclaimed water and will continue to use the existing rapid infiltration basins as a means of
disposal.

The CCSD is constructing a project which will increase the District's advanced secondary
treatment capacity to 65.6 MGD. This should be sufficient capacity for projected wastewater flows
through the year 2000. The advanced secondary treatment plant will provide nitrification to reduce
ammonia to required levels. Effluent from the advanced secondary treatment plant will be pumped
to the Advanced Waste Treatment (AWT) plant for additional treatment which includes the removal
of phosphorus.

The capacity of the City of Las Vegas' treatment plant is 66 MGD. The treatment plant
provides secondary treatment, phosphorus removal, and nitrification to remove ammonia. The
treatment facility treats the flows of both the Cities of Las Vegas and North Las Vegas. Permit
applications are pending for expansion to 91 MGD.

Other Activities: A program has been developed by CCSD, CLV, and CNLV to coordinate,
investigate, and encourage the implementation of management practices resulting in reduction of
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wastewater salinity. The principal emphasis of this program will be directed toward salinity control
to meet the requirements of the NPDES permits issued to Clark County, the City of Las Vegas, and
Henderson.

New Mexico

NPDES Permits: Authority for issuing permits has not been delegated to the state of New
Mexico. Currently, the program is being administered by EPA, Region VI, except for facilities
located on the Navajo Indian Reservation, which are administered by Region IX. EPA is following
Forum policy in the administration of the permit program. All new or renewed discharge permits
contain language requiring the permittee to adhere to Forum policy regarding salt discharges.

In the Colorado River Basin within the state, the following permits have been issued:

a. Industrial permits: electric power generation (3), coal mines (8), uranium mines (3),
sand and gravel operations (3), small domestic sewage treatment plants (3), small
process water treatment facility (1), and a drinking water treatment plant (1).

b. Municipal discharge permits: major sewage treatment plants (3) minor sewage
treatment plants (2), and federal/Indian wastewater facilities (11).

Water Quality Management Planning: Work elements of the State of New Mexico Water
Quality Management Plan NMWQMP) and the New Mexico Nonpoint Source Management Plan
(NPSMP) applicable to the Colorado River Basin are stream bottom deposits and sediment control
from many different sources, including hydromodification, silviculture and irrigated agricuiture. The
New Mexico Water Quality Control Commission is required to approve and adopt the NMWQMP’s
for New Mexico. The initial Plan was adopted in two parts in October 1978 and May 1979. The
most recent update to the NMWQMP was adopted in 1991. The most recent update of the MPSMP
was in August 1994, and as required, will be updated during calendar year 1999. Both plans

recognize the importance of working cooperatively with the Colorado River Basin Salinity Control
Forum.

The NMWQMP and the NPSMP cover the entire state except for that portion of the Navajo
Reservation lying therein. Planning within the reservation is the responsibility of the Navajo Tribe.
Much of the Colorado River Basin in New Mexico is within the reservation.

Both plans encourage the voluntary use of BMPs to control or reduce nonpoint source
pollution. The NMWQMP currently designates the San Juan River Basin in New Mexico as one of
the four priority basins for implementation of sediment control. Water quality segments 2405 and
2401 of the San Juan River are both listed on the State’s 1998-2000 Section 303(d) list of impaired
waters for stream bottom deposits, and for turbidity and fecal coliform respectively. Segments 2403
and 2404 of the Animas River are currently listed on the Section 303(d) list for stream bottom
deposits. The San Juan River Basin is scheduled for an intensive water quality survey and possible
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Total Maximum Daily Load development by December 31, 2004 under a federal court order Consent
decree stemming from the case of Forest Guardians and Southwest Environmental Center v. Carol
Browner, Administrator, U.S. Environmental Protection Agency, Civil Action No. 96-0826
LH/LHF. The San Juan Basin and its tributaries are also a Category 1 watershed under the Clean
Water Action Plan, Unified Watershed Assessment (UWA). The UWA prioritizes the use of certain
319(h) monies and State Revolving Load Fund monies (SRF) toward the implementation of
Nonpoint Source Management Projects in the various priority watersheds.

The NMWQMP includes designated management agencies responsible for implementation
of the nonpoint source control programs set forth therein. The agencies designated for portions of
New Mexico lying within the Colorado River Basin are:

. New Mexico Forestry Division for silviculture;

. New Mexico State Highway Department, New Mexico State Park and Recreation
Division, and Jicarilla Apache Tribe for rural road construction and maintenance;

. New Mexico State Land Office and U.S. Bureau of Land Management for sediment
control;

. U.S. Forest Service for sediment control, rural road construction and maintenance,
and silviculture, and;

. U.S. Bureau of Indian Affairs for sediment control, rural road construction and

maintenance, silviculture, and irrigated agriculture.

Additional management strategies used to control nonpoint source pollution were developed
by the State under Section 319 of the 1987 Amendment to the federal Clean Water Act. Section 319
required each state to develop an assessment of its nonpoint source impacted waters and a
management plan for controlling pollution from these sources (NPSMP). Both the assessment and
the management program have been approved by EPA. The goal of the NPSMP is to develop and
implement a program which will reduce human-induced pollutants from nonpoint sources entering
surface and ground waters. The New Mexico Nonpoint Source Pollution Management Program has
been in effect for nine years. The State is making steady progress in identifying, controlling and
abating existing nonpoint source pollution problems, and in preventing additional nonpoint source
concerns. Several State and federal land management agencies listed in the NMWQMP, su