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SUMMARY

Section 303 of the Clean Water Act of 1977 requires
that water quality standards be reviewed from time to time,
but at least once during each three-year period. The seven-
state Colorado River Basin Salinity Control Forum has reviewed
the existing state-adopted and Environmental Protection Agency
(EPA)-approved numeric salinity criteria and plan ot implemen-
tation for salinity control for the Colorado River system.
Changes in hydrologic conditions and water use within the
Colorado River Basin have been evaluated and this report
presents the recommended revisions which are to be submitted
to each of the basin states for adoption.

The Forum finds no reason to recommend changes in the
numeric salinity criteria at the three.lower main stem
stations. Those values are:

Salinity in mg/1

Below Hoover Dam 7273
Below Parker Dam L7
Imperial Dam 879

The revised plan of implementation comprises a number
of federal and non-federal measures to maintain the adopted
salinity criteria while the basin states continue to develop
their compact-apportioned waters. The Forum recommends that
the plan of implementation described in this report be

carried out. The principal components of the plan are:



Prompt construction and operation of three salinity
control units authorized by Section 202, Title II,
of Public Law 93-320, namely the Paradox Valley,
Grand Valley, and Las Vegas Wash Units. Additional
planning on Las Vegas Wash will be required before
construction will be undertaken.

Authorization and construction of the Meeker Dome
Unit and 10 of the 12 units listed in Section 203
(a)(1), Title II of Public Law 93-320, or their
equivalents after receipt of favorable planning
reports.

The placing of effluent limitations on industrial
and municipal discharges principally under the
National Pollutant Discharge Elimination System
(NPDES) permit program provided for in Section

02 of the Clean Water Act of 1977. NPDES permits
will be consistent with the Forum-adopted and EPA-
approved "Policy for Implementation of the, Colorado
River Salinity Standards Through the NPDES Permit
Program".

The retormulation of previously authorized, but
unconstructed, Federal water projects to reduce

the salt loading effect of return flows. This
process is essentially completed.

Tnclusion of the 208 Water Quality Management
Plans. The basin states are individually

developing water quality management plans to
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conform to the requirements of Section 208 of

the Clean Water Act. When the plans have been
adopted by the states and approved by EPA, those
portions of the plans dealing with salinity control
will become part of this implementation plan.

The plan also contemplates the use of saline water for
industrial purposes whenever practicable, programs by water
users to cope with higher salinity water, improvements in
irrigation systems and management to reduce salt pickup,
studies of means to minimize salinity in municipal discharges,
and studies of future possible salinity control programs not
now included in the plan.

Many natural and man-made factors affect the river's
salinity. Consequently, the actual salinity will vary above
and below the recommended numeric criteria.

The state—adopted and EPA-approved standards permit
temporary increases above the 1972 levels if control measures
are included in the plan. Should water development projects
be completed before control measures are brought on line,
temporary increases above the criteria‘could result and
these increases will be deemed in conformance with the
standards. The plan of implementation contains sufficient
salinity control measures which when implemented will offset
the increases in salinity caused by the projected 1990 level
of development.

Periodic increases above the criteria as a result of

unfavorable reservoir conditions or periods of below normal
iii



annual river flows will also be in contormance with the
standards provided that, with satisfactory reservoir condi-
tions and when river flows return to normal, concentrations
can be expected to be at or below the criteria level.

Salt routing studies for salinity projections were
made for the 1975 Forum report using a model developed by
the Bureau of Reclamation. This model was also used for
projecting future salinities for this standards revision
using current information as regards future development.
After completion of the routing studies, a preliminary
analysis indicated that projected salinity increases are
over—-estimated. A reanalysis of model inputs indicated
that salt loads in relation to flow have significantly
decreased since the mid-1960's following development of
considerable Upper Basin storage. Incorporation of the
new salt load versus flow relationships in the salt
routing studies would reduce projected future salinities.
It is estimated that to develop the new relationships,
re-run the routing studies and allow time for complete
review by all parties will be completed by the next
standards revision.

A detailed study will be immediately initiated to
develop flow versus salt load relationships that reflect
present and anticipated future conditions and to prepare
new salinity projections. ,

Salinities at each of the three lower main stem

stations for which numeric criteria have been established



have been decreasing almost consistently since 1972.
Currently, salinities at these stations are almost 60 mg/l
below the numeric criteria. The current and projected

rate of basin-wide water development is slower than estimated
in the 1975 report. Although progress on the salinity control
program has also been slower than anticipated, there is no
reason to believe that the standards would be exceeded during
the next three-year revision period. Because of the extremely
long lead time required to conduct salinity studies, complete
feasibility reports, authorize and complete construction,

and achieve full impact at lower main stem stations, it is
necessary to continue efforts to implement salinity control

measurese.
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CHAPTER I
INTRODUCTION

This report is in response to Section 303(c) of the Clean
Water Act of 1977 (P.L. 92-500 as amended by P.L. 95-217)
referred to in this report as the Clean Water Act.

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 from time to time
(but at least once each three-year period beginning
with the date of enactment of the Federal Water Pollu-
tion 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 report is written as a complete document and replaces
the Colorado River Basin Salinity Control Forum's June 1975
report, "Water Quality Standards for Salinity Including Numeric
Criteria and Plan of Implementation for Salinity Control, Colorado
River System", and the August 26, 1975 supplement thereto (re-
ferred to as the 1975 Forum report). For background information
regarding historical actions relative to salinity standards, re-
fer to the 1975 Forum report.

The 1975 Forum report was prepared by the Colorado River
Basin Salinity Control Forum composed of water resource and water
quality representatives from each of the seven Colorado River
states of Arizona, California, Colorado, Nevada, New Mexico, Utah,
and Wyoming for the purpose of providing the states with the
necessary information to meet the Environmental Protection Agency's
regulation 40 CFR, Part 120, Water Quality Standards (Colorado

River System; Salinity Control Policy and Standards Procedures

and Section 303(c) of Public Law 92-500).,



This report includes the modifications or revisions to
the 1975 Forum report and August 26, 1975 supplement that have
become necessary as a result of changing conditions and the
availability of better information.

Nothing in this report shall be construed to alter, amend,
repeal, construe, 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 Upper Colorado River Basin Compact, or the Treaty with the
United Mexican States (Treaty Series 994).

This report is consistent with the EPA-approved 1975 Forum
report and deals only with the portion of the Colorado River Basin
above Imperial Dam. As used in this report, the lower main stem
of the Colorado River System is defined as that portion of the
main river from Hoover Dam to Imperial Dam.

Below Imperial Dam, the river's salinity will be controlled
to meet the terms of the agreement with Mexico on salinity in
Minute 242 of the International Boundary and Water Commission,
entitled "Permanent and Definitive Solution to the International
Problem of the Salinity of the Colorado River." This agreement
states that measures will be taken to assure that the waters
delivered to Mexirco upstream from Morelos Dam will have an‘annual

average salinity of no more than 115 ppm (X 30 ppm) total dissolved



solids greater than the annual average salinity of Colorado River
water arriving at Imperial Dam, Title I of P.L. 93-320 is the
legislation which implements the provisions of Minute 242, Min-
ute 242 and Title I constitute a federal numeric criterion and

plan of implementation for the river below Imperial Dam.,



CHAPTER II

ACTIONS SINCE 1975 RELATIVE TO
THE ESTABLISHMENT OF SALINITY STANDARDS

The 1975 Forum report includes a detailed discussion of
the legislation and events leading up to the establishment of
salinity standards for the lower main stem of the Colorado River,
The standards were adopted by all of the Basin states and subse-
quently approved by the Environmental Protection Agency by
letter dated November 8, 1976, for Colorado, Utah, and Wyomings;
November 19, 1976, for California; November 22, 1976, for Arizona
and Nevada, and December 3, 1976, for New Mexico.

The plan of implementation, as set forth in the 1975 Forum
report, includes effluent limitations for industrial discharges
with the objective of no-salt return whenever practicable. In
February 1977, the Forum adopted the "Policy for Implementation
of Colorado River Salinity Standards through the NPDES Permit
Program,"” The policy provides detailed guidance in the appli-~
cation of salinity standards developed pursuant to Section 303
of the Clean Water Act and through the NPDES permitting author-
ity in the regulation of municipal and industrial sources. The
complete policy is presented in Appendix A,

The states of California, Nevada, and Colorado, all of which
have been granted permit issuing authority by EPA, have adopted
the Forum policy as their guide in issuing permits. The Forum
policy has not yet been adopted as regulation by the State of
Wyoming, therefore, Wyoming has continued to use the general

language (no-salt return wherever practicable) of the 1975

L



Forum report when issuing or reissuing industrial discharge
permits. The Forum policy as presented in Appendix A will be
considered for adoption as regulation by Wyoming at the same
time as this 1978 revision of the Forum report.

The Environmental Protection Agency retains the permit
issuing authority for the states of Arizona, New Mexico and
Utah. In June 1977 EPA advised the Forum and the states that
EPA Regions VI, VII, and IX will use the Forum policy as
guidance in issuing and reissuing NPDES permits in the Colorado
River Basin. See Appendix A for EPA letter of approval. The
Enforcement Division, EPA Region VIII has approved industrial
discharges that are inconsistent with EPA~approved policy. How-
ever, in the future, Region VIII intends to follow the Forum—
adopted and EPA-approved policy of February 1977.

There have been no legislative or regulatory changes since
1975 that alter the need for or the procedure used to establish

standards,



CHAPTER III
SALINITY OF THE RIVER

The Colorado River System drains 244,000 square miles of
the western United States and a small portion of northern Mexico.
Tts waters serve some 2.25 million people within the Basin and
through export provide full or supplemental water supply to
another 12 million people. The regional economy is based on
irrigated agriculture, mining, forestry, manufacturing, oil and
gas production and tourism. About 2.5 million acres are irrigated
within the Basin and hundreds of thousands of acres are irrigated
by waters exported from the Basin. The Colorado River also serves
about 1.5 million people and 425,000 irrigated acres in Mexico.

Salinity has long been recognized as one of the major prob-
lems of the river. The Colorado, like most western rivers,
increases in salinity from its headwaters to its mouth. In—
creasing salinity is the result of both natural and man-made
causes. Natural causes include salt contribution of saline
springs and other ground waters, erosion and solution of sedi-
ments, and the concentrating effects of evaporation and tran-
spiration. Man-caused increases in salinity result from the
diversion, use, and out—of-basin exports of water. The largest
man—induced increase in salinity is caused by the concentrat-
ing effect and salt loading associated with agriculture.

In addition to the comprehensive studies conducted by
the Forum in 1975 and for this revision, evaluations of the
salinity of the Colorado River has been made by the Bureau

of Reclamation (USBR), Geological Survey (USGS), Environmental



Protection agency (EPA), and the Colorado River Board of
California (CRBC).

Water quality and streamflow data are being obtained on
a daily, weekly, monthly, or quarterly basis at various points
on streams throughout the Basin by the U.S. Geclogical Survey
in cooperation with the states and other federal agencies.
Gaging stations in the Upper Basin that are of significance
to this report and for which streamflow and water quality
records are available are listed oﬁ Figure 1. This figure
shows the availability of streamflow and quality data for key
stations during the period 1941-1977 and the current frequency
of sampling as classified by the U.S. Geological survey.
Where the water quality information is not complete, the
missing data have been estimated by correlation with data
from other stations.

Salinitys: 1972-1977

The flow-weighted annual average salinity at the sta-

tions for which numeric criteria have been set are shown in

the following table:

Flow Weighted Annual*
Average Salinity
- (milligrams per liter)

1972
(Numeric
Station Criteria) 1973 1974 1975 1976 1977%*
Hoover Dam 723 706 686 686 675 667
Parker Dam 747 726 700 703 689 689
Imperial Dam 879 846 836 829 823 820

* Calendar Year
¥*  Provisional, subject to change
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The above table shows a fairly consistent decrease in
salinity for the six-year period 1972 through 1977.

Projections of Future Water Use

One of the significant factors_ affecting salinity is
water use. The estimated use of Colorado River water by the
Upper Basin states in 1976 was 3,140,000 acre-feet exclusive
of main stem reservoir evaporation. A number of water develop-
ment projects are either now under construction or have been
completed and water use is building up to project capacities.
Several other projects have been authorized for construction.
In addition, studies are being made of numerous in-basin
projects that would develop water for irrigated agriculture,
coal and oil shale development, thermal-electric generation,
and municipal and industrial purposes. Some of the projected
future developments will provide for increased transmountain
diversions to the eastern slopes of the Rocky Mountains in
Colorado, to the Bonneville Basin in Utah, and to the Rio
Grande Basin in New Mexico; there also may be new transbasin
diversions in Wyoming.

Estimates of both 1976 water use and projected future
use through the year 1990 for each of the seven states were
furnished by the bagin states. Since future water use is
subject to many uncertainties, and will be dependent on many
variables, three possible future water depletion levels were
developed for use in salt routing studies. These were identi-
fied as low, moderate, and high. The three projected possible
levels of depletion were based on anticipated demand and are

independent of physical limitations on water supply.

9



Projected depletions in the Upper Basin in 1990,
exclusive of main stem reservoir evaporation, range from a
low of about 3,540,000 acre-feet to a high of L, 986,000
acre-feet. Not included in these figures is the annual
main stem reservoir evaporation, estimated by the USBR
to average about 520,000 acre-~feet per year.

Projected consumptive use 1/ from the main stem in
the Lower Basin in 1990 varies in a narrow range from
7,431,000 acre-feet to 7,488,000 acre-feet.

Table 1 presents a summary of the projected water
use in the Colorado River Basin. Presented in Appendix
B are data on 1976 base conditions and projected future
uses listed by state and by specific categories of use.
Also presented in the Appendix is a summary table comparing
the estimated uses for this standards revision with those
used in the 1975 Forum report.

Salt Routing Studies

Extensive salinity projections were made for the 1975
report by conducting salt routing studies using a computer

model developed by the Bureau of Reclamationg/. This model

1/ Consumptive use as defined by the U.S. Dupreme Court
means diversions from the stream less such return flow
thereto as is available for consumptive use in the ‘
United States or in satisfaction of the Mexican Treaty
obligation.

2/ Detailed information on the model is presented in:
"Application of a River Network Model to Water Quality
Investigations for the Colorado River", Richard Ribbens
and Robert F. Wilson, Bureau of Reclamation, U.S. Depart-
ment of the Interior, Denver, Colorado (1973).
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TABLE 1
SUMMARY OF ESTIMATED WATER USE
IN COLORADO RIVER BASINL/
(1,000 acre-feet)

1976 Assumption

Coggigion. ascﬁsliiyel 1980 1985 1990

Upper BasinZ/ 3,140 Low 3,134 3,337 3,541
Moderate 3,473 3,762 4,095

High 3,741 4,609 4,986

Lower Basind/ 5,812 Low 5,857 5,935 7,431
Moderate 6,102 6,777 7,448

High 6,615 7,362  7,,88

TOTAL 8,952 Low 8,991 9,272 10,972
Moderate 9,575 10,539 11,543

High 10,356 11,971 12,474

1/ Does not include deliveries to Mexico.

2/ Depletions at point of use. Does not include CRSP
reservoir evaporation estimated by the USBR to
average 520,000 acre-feet per year.

3/ Diversions from the main stem less returns. Does
not include main stem reservoir evaporation and
stream losses estimated by the Forum to average
1,400,000 acre-feet per year.

11



was also used for projecting future salinities for this
standards revision using current information as regards
future development. The salt routing studies were conducted
to provide estimates of future flow-weighted salinity levels
for each year of the 1977 through 1990 study period at
selected points in the Basin under differing assumptions as
to both the available water supply and future water uses.
The studies were designed to provide estimates of salinity
under conditions with and without salinity control projects.

To evaluate future possible salinity levels, four
water supply conditions were employed ~ a virgin flow of
12, 13, 14, and 15 million acre-feet per year at Lee Ferry,
Arizonal/. Tt is considered that within the time frame of
the study this range of flows would most likely encompass
the actual future flow. The 1896-1977 average annual
virgin flow at Lee Ferry is 1L.7 million acre-feet.

It should also be noted that to regulate the erratic
flows of the Colorado River, a large-volume reservoir stor-
age system has been constructed. It is currently at about
75 percent capacity. This reservoir system dampens the
variation in both the annual flow and salinity in the lower

main stem.

1/ The Colorado River Compact defines Lee Ferry as a point
on the mainstream of the Colorado River one mile below
the mouth of the Paria River.
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Using the salt routing model, projections of future
salinity levels in the lower main stem weré made to determine
the impact on salinity in the lower main stem for the full
range of assumed water supply conditions and the three pro-
jected water use levels under each of the following conditions:

1. No salinity control projects would be undertaken
but other salinity control measures would be fully implemented.
These measures include no-salt return for industrial develop-
ment within the basin, as set forth by the Forum-adopted and
- EPA-approved "Policy for Implementation of the Colorado
River Salinity Standards Through the NPDES Permit Program",
February 28, 1977, and reformulatioﬁ of authorized federal
water projects to minimize salt contribution;

2. The three authorized salinity control projects
described in Chapter V would be constructed in combination
with implementation of the other salinity control measures
identified in item (1) above; and

3. All fourteen salinity control projects would be
constructed in combination with implementation of the other
salinity control measures identified in item (1) above.

The salinity control projects consist essentially of
those projects described in Title IX, P.L. 93-320, with some
modifications as described in Chapter V. The initial year
of operation'of the salinity control projects was determined
after considering the time required for planning, authoriza-
tion, and construction. The individual projects and estimated

year of initial operation are described in Chapters V and VI.
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The policy set forth in the 1975. Forum report calls
for maintenance of salinity in the lower main stem of the
river at or below the flow-weighted average value found
during 1972 while the Basin states continue to develop
their compact—apportioned waters.

Future flow-weighted annual salinity concentrations
depend not only upon man's activities, but upon natural
phenomena, including periods of high and low annual preci-
pitation, variations in distribution of precipitation over
the Basin, variations in the time of year during which
precipitation falls, variations in natural evapo-transpira-—
tion, etc. Also, within the major storage reservoirs, salts
precipitate, dissolve, and are mixed with results largely
beyond the control of man. Consequently, future adherence
to the 1972 numeric criteria will be affected by factors
beyond the control of man as Subsequently explained in
Chapters IV, V and VIII.

A pfimary factor influencing the results of the salt
routing analyses is the amount of salt entering the modelled
portion of the basin under 1976 conditions of development.
The model operates by superimposing future changes in sailt
loading upon the estimated inflow of salt under 1976 condi-
tions. Because the salt load under 1976 conditions is very
large when compared with estimated future changes in salt
loading resulting from future development, a small percentage
error in estimating the 1976 salt load can have a significant

impact on the results of the salt loading analyses.
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In the model studies conducted for this standards
revision, as well as those for the 1975 report, the salt
- loads under initial conditions of development for the four
supply conditions used were estimated from flow versus salt
load relationships adjusted to reflect changes in use such
as increases in irrigated agriculture and out-of-basin
exports. This method has been used by other investigators
such as the USBR.

After completion of the model studies, an analysis of
the results indicated that the rate of projected salinity
increases is overestimated when compared with recent histori-
cal salinity trends. This prompted a re—analysis of model
input‘data.

Time limitation precluded a thorough investigation.
However, a preliminary investigation of flow versus salt
load relationships for the period 1941 to 1977 indicated
that a significant change in these relationships occurred
after about 1965 for the river system above Lee Ferry and
for the river reach Lee Ferry to Hoover Dam. Salt loads in
relation to flow for the period after 1965 are significantly
lower than for the period prior to 1965.

The salt loads under 1976 conditions used in the model
were based on records spanning the entire period since 1941.
In addition, it was assumed that the basic flow versus salt
load relationships remained unchanged throughout the period

and that the only adjustments that needed to be made to the
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historical record were reductions in flow and increases in
salt loading resulting from increased water use. For these
reasons, the values used in the model, when compared with
values obtained from the preliminary flow versus salt load
relationships based on the period after 1965, appear to be
overestimated by about 500 thousand to one million tons per
year. An oVerestimate of 500 thousand tons per year in salt
loading is equivalent to an increase in projected 1990 salin-
ities at Imperial Dam of about 50 milligrams per liter.

Because of the significant overestimate in initial salt
loading, the results of the salt routing studies are not
shown in this report. The report, however, includes two
exémples.of the salt routing studies presented in conjunc-—
tion with historical salinities.

Historical flow-weighted annual salinities and projected
salinities at Imperial Dam for the 14 maf water supply condi-
tion and low level of development are shown on Figure 2. The
five-year moving mean of historical and projected salinities
is shown on Figure 3. The moving mean dampens annual fluctu-
ations and should be a better indication of salinity trends.
These two figures have been included in order to compate
historical and projected salinity trends. The projection
for the low level of development and the 14 maf water supply
condition is shown as it approximates the average recent
historical rate of development and the average water supply

for the period 1941 to 1976. In addition to Figures 2 and
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3, Figure 4, showing historical_salinities and projected
salinities at Imperial Dam for the 14 maf water supply
condition and moderate level of development, has been
included to show the effect of a higher depletion level.
The approximate effects of a 500 thousand ton per year
reduction in initial salt load on 1990 salinities are shown
on Figures 2 and 4.

Projected salinities shown on Figures 2, 3 and 4, have
been carried beyond 1990 to the year 2000. In the salt
routing studies, the routing period was extended beyond the
1977 through 1990 study period in order to demonstrate
whether or not the salinity control measures incorporated
into the plan of implementation are sufficient to offset the
impact of projected 1990 levels of development. Due to the
dampening effect of reservoir storage, the full impact on
salinity of development and of salinity control actions
occurring above Hoover Dam is not felt at lower basin main
stem stations until several years after such actions are
implemented. Because projected future depletions and salt
load reductions by salinity control projects increase
throughout the 1977-1990 study period, projected 1990
salinities do not reflect the full impact on salinity of
future development and of the salinity control project;.

In extending the salt routing period, both depletions and
salt load reductions by salinity control projects were held

constant at projected 1990 levels.
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Figure 3
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Figure 4
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The trend of projected salinities shown on Figures 2
and 3 follows the general historical trend. This is because
the projected salinities ére based on flow versus salt load
relationships which are strongly influenced by the period
prior to 1965. If the projections were based on relation-
ships reflecting the period aftef 1965, the rate of projected
salinity increase would be considerably less. See points 3,
L and 5 on Figures 2 and 4.

The apparent change in the flow versus salt load
relationships. could be due to various factors. It appears,
however, that the major factor is construction of the Colo-
rado River Storage Project reservoirs, including iake Powell,
the completion date of which approximately coincides with the
change in relationships. There is evidence suggesting that
construction of these reservoirs has reduced the salt load
of the Colorado River System in the follow1ng ways *

1. The inundated areas of the reservoirs reduced the
amount of overland flow and the accompanying salt loads. In
addition, the inundated areas, particularly in Lake Powell,
reduced the length of stream channels from which flowing
water picked up salt.

2. The reservoirs caused significnat changes in stream
regimen and made possible the control of the widely fluctu-
ating flows of most of the streams and tributaries below the

major reservoirs. This reduced areas that periodically
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flooded during periods of high flows thus reducing the
dissolution of salts and the erosion of saline sediments
entering the river system.

3. Saline sediments containing undissolved particles
of salt previously flowed through the river system and
released their salt load as they moved downstream. Mnch of
these sediments are now trapped by the various reservoirs
before releasing all of their salt load, settle to the
bottom, become covered by other sediments and retain at
least part of the salt load that would have otherwise
been released.

L. Precipitation of dissolved salts in the reservoirs,
particularly in Lake Powell.

The results of the preliminary analysis of the flow
versus salt load relationships used in the salt routing
model indicate that the inflow of saits to the river system
under initial conditions is overestimated. Therefore, a
detailed study will be immediately initiated to develop flow
versus salt load relationships that would more accurately
reflect present and future conditions. After completion of
this study, the salt routing analyses will be re-run using
the new information.

The schedule for the proposed study and new salt
routing analyses is as follows. “Each activity of the
schedule includes a period for review by federal agencies

and approval by the Forum.
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Man Months Estimated
Activity Reqguired Completion Date

Problem evaluation
and selection of scope
and method of study 2 March 1979

Data collection,
analyses & evaluation 3 June 1979

Development of flow
versus salt load

relationships 6 Nov. 1979
Development of input

for model re-analysis 3 March 1980
Conduct model runs 2 June 1980
Evaluation of results 2 Oct. 1980
Preparation of report 3 May 1981

Salinities at each of the stations with established
salinity criteria have been decreasing almost consistently
since 1972. As a result of this decrease, salinities at
these stations are almost 60 milligrams per liter below the
criteria. Thus, it is extremely unlikely that the criteria
would be exceeded within the next three-year period. This
will allow sufficient time for the completion of the proposed

study and to conduct new salt routing studies.
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CHAPTER IV
WATER QUALITY STANDARDS FOR ALINITY

The Forum developed and adopted water quality standards for
salinity, including numeric criteria and a plan of implementation
for salinity control in 1975 (1975 Forum Report). Each of the
basin states adopted the 1975 Forum report as its standard for
gglinity. The state standards were subsequently approved by EPA,

In compliance with Section 303(c) of the Clean Water Act of
1977 the Forum has reviewed the numeric criteria for salinity and

determined that the 1975 values are still appropriate for the

lower main stem of the Colorado River. They are as follows:

Below Hoover Dam 723 mg/1
Below Parker Dam 747 mg/1
Imperial Dam 879 mg/1

The approved standards provide for temporary increases above
the 1972 levels if control measures are included in the plan.
Should water development projects be completed before control
measures are brought on line, temporary increases above the cri-
teria could result and these increases will be in conformance with
the standards, provided that, with completion of control projects,
those now in the plan or those to be added subsequently, salinity
would return to or below the criteria level.

Periodic increases above the criteria as a result of un-
favorable reservoir conditions or periods of below norman annual
river flows also will be in conformance with the standards, pro-

vided that, with satisfactory reservoir conditions and when
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river flows return to normal, concentrations are expected to be

at or below the criteria level.

Salinity Monitoring Points

The salinity control program includes a water quality
monitoring and analyses program that will provide information
on a basinwide basis for plan evaluation. This system is essen-
tial to establish a data base for future studies, support state
and regional planning activities, and evaluate the effectiveness
of salinity control measures. The monitoring points are not
locations at which numeric criteria are now set or contemplated,
except for those located below Hoover and Parker Dams, and at
Imperial Dam,

Salinity monitoring is being conducted by the Geological
Survey and USBR at the stations listed and shown on Figure 5.
Reliable equipment for continuous measurement has generally not
become available, so measurements are made on a periodic basis.

In conformance with Section 106 of the Clean Water Act of
1977, each state has submitted to EPA a report on general water
quality monitoring strategy. Status reports on implementation
are submitted annually.

In addition to cooperative programs with the USGS, some
states maintain individual networks of salinity monitoring
stations. As an example, the Utah Bureau of Water Pollufion
Control monitors 28 sites in the Colorado River Basin. These
sites are sampled bimonthly and samples are analyzed for chemical
constituents, nutrienté, 5-day biochemical oxygen demand, sus-

pended solids, dissolved solids, and coliform. 1In addition to
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Colorado River near Cameo, Colorado FIGURE 5
Gunnison River near Grand Junction, Colorado

Dolores River near Cisco, Utah
Colorado River near Cisco, Utah

Animas River at Farmington, New Mexigo
San Juan River near Bluff, Utah j
Green River near Green River, Wyo.
Green River at Green River, Utah—.
Yampa River near Maybell, Colorado i
Duchesne River near Randlett, Utah l
White River near Watson, Utah

Price River at Woodside, Utah

San Rafael River near Green Rover, UT
Dirty Devil River near Hite, Utah
Escalante River near Escalante, UT
San Juan River at Shiprock, N.M.
Little Colorado River at Cameron, AZ
Virgin River at Littlefield, AZ

Lee Ferry, Arizona

.Below Hoover Dam, Arizona-Nevada

Below Parker Dam, Arizona-California
Tmperial Dam, Arizona-California

MONITORING POINTS
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routine samples collected at these stations, continuous recordings

of temperature and specific conductivity are taken at four stations.
In general, there has not been a sufficient accumulation of

data, nor have water-related activities changed to the extent that

the adequacy of the monitoring system can be measured. The 1976-

1977 drought should provide valuable information on the effects

of low flows on salinity.

Baseline Values

The 1975 Forum report developed the concept of "baseline
values" and called for development of baseline salinity values for
monitoring points on the main stem and major tributaries as part
of the process of identifying and evaluating salinity control.

There is no intent to turn baseline values into standards nor
are they to be considered or interpreted as standards for salinity.
Rather, a monitoring site and baseline value are for the analysis
of system changes that may occur upstream of the monitoring site.

Because salinity at a given point is influenced by a number
of factors, such as river flow,. duration, intensity and distri-
bution of storms, rate of snow-melt, reservoir storage and up-
stream development, baseline values will represent a salinity
range rather than a single salinity value., The baseline value will
be represented by a broad band superimposed on a best-=fit curve
representing the relationship between salinity and flow at a par-
ticular station., The best~fit curve will represent the average
relationship between salinity and flow. The band will represent
the deviations from the average relationship arising from all of

the other factors that influence salinity.
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The Forum is developing flow/salinity curves for the
twelve monitoring points listed below:

Colorado River near Cameo, Colorado

Gunnison River near Grand Junction, Colorado

Colorado River near Cisco, Utah

San Juan River near Archuleta, New Mexico

San Juan River near Bluff, Utah

Colorado River at Lee Ferry, Arizona

Green River near Green River, Wyoming

Duchesne River near Randlett, Utah

Green River at Green River, Utah

San Rafael River near Green River, Utah

Dolores River at Cisco, Utah

White River at Watson, Utah

Virgin River at Littlefield, Arizona

The curves are based on 1941-1972 historical flow and
salinity data, adjusted to the 1972 level of development. Statis-
tical tests are being applied to the data for each station to
verify consisténcy. Oone and two standard deviation bands will
be drawn about the best-fit curve.

Each year, the new flow/salinity data will be plotted on
the appropriate graph, and compared against the one and two
standard deviation bands. Projected flow/salinity impacts from
upstream developments and salinity control projects will be
calculated as they occur, and tentative adjustments made to

the baseline values.
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A preliminary baseline curve for the Colorado River near
Cisco is shown on Figure 6. Initial baseline values for all
stations will be complete by January 1979. (Curves for

Stations with consistency problems in the data may be delayed.)
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CHAPTER V
PLAN OF IMPLEMENTATION

The plan of implementation is designed to maintain the
salinity concentration of the river below numeric criteria
by reducing the salt contribution to the river from existing
sources and to minimize future increases in salt load by the
most cost effective means (economically, environmentally, and
socially) at a rate commensurate with the expected increase in
future basin water use. It also includes measures that water
users.have adopted or will adopt to cope with the use of rela-~
tively saline water, such as water softenimg and installation
of tile drains,

The principal components of the plan are listed below:

1. Prompt construction and operation of three salinity
control units authorized by Section 202, Title II,
of Public Law 93-320, namely the Paradox Valley,
Grand Valley, and Las Vegas Wash Units. Additional
planning will be required for Las Vegas Wash before
construction will be undertaken. The Crystal Geyser
Unit which was also authorized has been deferred be-

cause of low cost effectiveness.

2, Expeditious authorization and construction of‘lo of
the 12 units listed in Section 203(a)(1), Title II
of Public Law 93-320, and the Meeker Dome Unit, or

their equivalents after receipt of favorable plan—

ning reports.
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3. The placing 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.

L+ The reformulation of previously authorized, but un-
constructed, Federal water projects to reduce salt
load. This process is essentially completed.

5, Inclusion of the 208 Water Quality Management Plans.,
The basin states are individually developing water
quality management plans to conform to the require-
ments of Section 208 of the Clean Water Act. However,
at this time those plans which will include considera-
tion of salinity, have not been fully developed.

When the plans have been adopted by the states and
approved by EPA, those portions of the plans dealing
with salinity control will be a part of this imple-
mentation plan.
The plan also contemplates the use of saline water for indus-
trial purposes whenever practicable, programs by water users to
cope with higher salinity water, improvements in irrigation
systems and irrigation management to reduce salt pickup, studies
of means to minimize salinity in municipal discharges, and .
studies of future possible salinity control programs.,

. Federal Programs

In the authorizing legislation for the Colorado River
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Storage Project (Public Law 84~485), the San Juan~Chama and
Navajo Indian Irrigation Projects (Public Law 87-483) and the
Fryingpan~Arkansas Project (Public Law 87-590), Congress
directed the Secretary of the Interior to study the quality of
water of the Colorado River system and to investigate all pos-—
sible means of improving the quality of such waters. The USBR
has published eight reports on a biennial basis which summarize
the existing water quality conditions in the basin and include
projections of future conditions. The comprehensive Colorado
River Water Quality Improvement Program (CRWQIP) was initiated
in 1971 based on the authorization contained in these acts.
The intent of the program is to evaluate the means by which
salinity control goals can be most efficiently attained from
the standpoint of cost effectiveness and time,

Public Law 93-320, Title II, directed the Secretary of the
Ihterior, by reference to the recommendations of the 1972
Seventh Session of the Conference in the Matter of Pollution of
the Interstate Waters of the Colorado River and Its Tributaries,
to expedite the investigation, planning, and implementation of
the salinity control program defined by the CRWQIP. The loca-
tion of the salinity control program units are shown on Figure
7. The Act established the program objective of treating
salinity as a basinwide problem to be solved in order fo main-
tain salinity concentrations at or below 1972 levels in the
lower main stem of the river while the basin states continue

to develop their compact apportioned waters, Specifically,
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the Act authorized the construction, operation, and maintenance
of four salinity control projects: the Paradox Valley Unit, the
Grand Valley Unit, the Las Vegas Wash Unit, and the Crystal
Geyser Unit, and the expeditious completion of planning reports
on 12 other projects:
Irrigation Source Control:
Lower Gunnison Basin Unit
Uinta Basin Unit
Colorado River Indian Reservation Unit
Palo Verde Irrigation District Unit
Point Source Control:s
LaVerkin Springs Un:it
Lower Virgin River Unit (replaces Littlefield Springs Unit)
Glenwood-Dotsero Unit
Diffuse Source Control:
Price River Un%t
San Rafael River Unit
Dirty Pevil River Unit
McElmo Creek Unit
Big Sandy Rivér Unit
The Secretary of the Interior, Secretary of Agriculture,
and Administrator of the Environmental Protection Agency were
directed to cooperate and coordinate their activities to meet
the program objective.
The Soil Conservation Service is actively involved in the

planning process on those units having an irrigation source
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control component and the Bureau of Land Management is involved
in the study of diffuse sources on National Resource Lands in
the watershed.,

Status of Colorado River Basin Salinity

Control Project = Title II, P. L. 93-320

Paradox Valley Unit — The Paradox Valley is a collapsed

salt anticline in southwestern Colorado. Several brine seeps
enter the Dolores River along a 1l.2-mile reach within the
valley. The brine is highly concentrated (250,000 mg/1l) and
contributes about 200,000 tons of salt to the river system
each year.

The proposal for salinity control involves lowering the
freshwater—brine interface below the river channel by ground
water pumping. The brine would be pumped to an evaporation
pond, Radium Reservoir, some 20 miles distant, for solar
evaporation. About 180,000 tons of salt would be removed
annually by this project.

Ground water pumping tests were conducted in FY 1974 and
FY 1977. Based on these tests, a system of 18 wells was devel-
oped in the upper aquifer, Pump tests conducted during devel-
opment of the well field indicate that the combined output of
the 18 wells could exceed 5 cfs, the maximum discharge believed
necessary to lower the brine surface initially. However, should
the results of the testing show that the well production re-
quired to control the brine flow is two cubic feet per second

or less, deep well injection of the brine may be a viable
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alternative to solar evaporation,

A 2-stage construction program is proposed: a well field
capable of lowering and maintaining the brine surface, followed
by construction of the evaporation pond and brine disposal
pipeline.

A draft environmental impact statement has been released
for public review and a draft Definite Plan Report (DPR) has
been prepared. Release of the DPR and final EIS is scheduled

for late 1978.
Grand Valley Unit - The Grand Valley Unit calls for in-

creasing the efficiency of irrigation in the Grand Valley area
of western Colorado by improving distribution systems and
management techniques.,

Approximately 60,000 acres are irrigated in the area,
mostly from unlined canals and laterals. The Grand Valley area
contributes between 650,000 and 850,000 tons of salt per year
to the Colorado River. These salts are derived from deep perco-
lation and irrigation system seepage coming in contact with the
weathered marine shales underlying the region. Water and salt
budgets indicate that this project can prevent 410,000 tons of
salt from entering the river system.

Investigations in this area have included canal and lateral
seepage measurements, ground water and drain water quaﬁtity and
quality measurements, and demonstration of improved irrigation
techniques, It is now proposed to proceed with a State I con-

struction program in the Reed Wash area in the west end of the
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valley which includes lining a reach of the Government Highline
Canal (6.7 miles) and constructing 12 pipeline laterals (29.7
miles). The 12 pipeline laterals will replace 14 existing open
ditches totaling 34.2 miles,

The DPR for Stage 1 is scheduled for completion in late
1978, Based on the environmental assesment prepared in 1977,

a negative determination of environmental impact was filed on
July k4, 1978 for Stage I. It is proposed that during the cons-
truction of Stage I, the DPR for the remainder of the project
will be prepared with an accompanying environmental impact
statement. The effects of the Stage I program will be inten-—
sively monitored to provide input to the implementation of the
remainder of the project.

The Soil Conservation Service (SCS) has completed a planning
report for on-farm improvements in the Grand Valley. They pro-
pose lining or piping of head ditches including installation of
measuring and control devices, land leveling, replacing open
drains with subsurface drains, and converting to drip or sprink-
ler irrigation methods where applicable. The SCS proposed to
concentrate its efforts in the Stage I area during the construc-
tion of distribution system improvements in that area.

Several complications have arisen in implementing this
salinity control project. The authorizing legislation for this
project requires that the Secretary of the Interior, "...shall
enter into contracts through which the agencies owning, operating

and maintaining the water distribution systems in Grand Valley

38



singly or in concert, will assume all obligations relating to
the continued operation and maintenance of the unit's facilities
to the end that the maximum reduction of salinity inflow to the
Colorado River will be achieved." The Bureau oflReclamation
has entered into negotiations with the Grand Valley Water Users
Association for an O&M contract on the Government Highline Canal
system. Some difficulty has occurred in resolving the issues of
acreage limitation, per acre water service limitation, and pro-
visions for an irrigation scheduling service. However, progress
is being made in resolving the problems and construction of
Stage I facilities could begin following the 1978 irrigation
season if the contract has been signed by that time.

Extensive wildlife mitigation has been recommended by the
Fish and Wildlife Service and the Colorado Division of Wildlife.

They have recommended that 4,000 acres be purchased and managed

to replace the habitat now provided by vegetation along canal,
lateral, and farm ditch banks, Because the authorizing legis-
lation is silent on this matter, the Bureau of Reclamation has
asked the appropriate Congressional committees for authority
to provide the mitigation, The initial request is for the
purchase of 2,800 acres with the remaining 1,200 acres to be
provided if the voluntary SCS on-farm wildlife mitigation
program proves unsatisfactory.

Las Vegas Wash Unit - The Las Vegas Wash is a natural

drainage channel which transverses the Las Vegas Valley. The
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lower portion is now a perennial stream as a result of second-
ary wastewater effluent and ground water discharges. Flow in
the Wash has increased steadily in recent years due primarily
to increased sewage discharges caused by a rapidly growing
population. The annual flow measured at the USGS gaging sta-
tion near North Shore Road was 62,800 acre-feet during the 1976
calendar year. It has been estimated that the Wash contributed
about 280,000 tons of salt to the Colorado River System in 1976.
The purpose of the Las Vegas Wash Unit is to assist in
the control of saline water discharged from Las Vegas Wash to
Lake Mead. The plan of development calls for staged construc—
tion. The first stage consists of a sub-surface barrier to
intercept highly saline ground water flow, a collection facility,
a bypass pipeline from Clark County Advanced Wastewater Treat-
ment (AWT) Plant, a pumping plant and pipeline and evaporation
ponds. The second stage provides for the construction of a
desalting complex at such time that the water lost to evapora-
tion is needed by the State of Nevada. It has been estimated
that construction of this unit will eliminate 41,000 tons of
salt per year from entering the Colorado River System when
its first stage is completed and an additional 42,000 tons
of salt per year when its second stage is put in operation.
Operation of the salinity control facilities will be
coordinated with operations of Clark County's AWT plant. This
plant, which is now under construction, will process secondary

effluent from existing sewage treatment plants in the valley.
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The bulk of the discharges from the AWT plant will be placed
in a pipeline, bypass the Wash, and be released downstream
of the barrier dam. Some treated effluent may be released to
the Wash for the purpose of maintaining vegetation.

The original proposal called for control of salinity from
both the BMI mounds and regional ground water, It was con-
templated that the BMI mounds would slowly dissapate and the
regional ground water flow would increase as the Las Vegas
Valley developed,

The Definite Plan Report (DPR) was scheduled for comple-~
tion in November 1978, however, while preparing the DPR it
became evident to the Bureau of Reclamation that the salinity
of ground water mounds under the Basic Management Incorporated
(BMI) tailings ponds were dissipating at a rate faster than
anticipated in previous studies. The wastewater formerly dis-
charged to these ponds is now being retained in lined evapora-
tion ponds as a result of effluent limitations placed on ind-
ustrial dischargers. The operation of Stage I was not sched-
uled to being until 1981 at which time much of the salinity of
ground water from the mounds would have dissipated. Conse-
quently, according to the Bureau of Reclamation the net salt
removal during the operational life of Stage I would be sig-
nificantly less than first predicted,

A new cost estimate using 1978 prices was prepared(for
Stage I facilities which indicate an additional capital cost of
$12,6 million, primarily for evaporation ponds, as compared to
the 1976 estimate. The resulting cost of salinity reduction

at Imperial Dam is estimated to be $750,000 per mg/l.
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The cities of Las Vegas and North Las Vegas have filed
suit naming Clark County, the State of Nevada, and EPA as
defendants, challenging the necessity for the AWT plant and
the water quality standards established for Las Vegas Bay of
Lake Mead., If the suit is decided in favor of the plaintiffs,
it could result in halting the construction of the AWT plant.
Should the AWT plant not be constructed and the existing waste-—
water treatment facilities continue to discharge to the Wash,
the currently proposed salinity control project would no longer
be viable without modifications.

In view of the uncertainties concerning the regional
ground water and the pending litigation, the Bureau of Recla-
mation has proposed and the Forum has concurred, that construc-
tion of Las Vegas Wash be deferred until the total basin wide
‘ hydrosalinity system is restudied. At that time a salinity
control project will be reformulated.

Crystal Geyser Unit - A DPR for the Crystal Geyser Unit

was completed in 1976. The report, which was not released,
concluded that 3,000 tons of salt could be removed annually at
a cost of $234,000 ($780,000 per mg/1l improvement at Imperial
Dam)., Because of the relatively poor cost effectiveness and
small impact on the system, the construction of this unit has
been deferred indefinitely.,

Colorado River Water Quality Improvement Program

In addition to the investigation of specific salinity

control projects named in Section 203 of Public Law 93-320,
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the Colorado River Water Quality Improvement Program (CRWQIP)
includes supporting studies of economic evaluation of salinity
damages, return flow and hydrologic modeling, and research
into salinity control techniques. The investigations of the
individual units are at a feasibility level and are discussed
below in the approximate order in which the feasibility re—
ports are scheduled for completion. Subsequent to the passage
of Public Law 93-320, the Meeker Dome Unit was added to the
program and is also discussed below,

LaVerkin Springs Unit - The LaVerkin Springs are located

in a canyon reach of the Virgin River in southwest Utah. The
springs discharge about 8,300 acre-feet of 10,000 mg/1 water
per year, The control plan under consideration would bypass
normal river flows around the reach of the river to which the
springs discharge. The flow of the springs would then be cap-
tured at a diversion structure and pumped to a desalting plant.
Product water would be returned to the river and brine would be
pumped to a lined solar evaporation pond. Replacement water
for the brine stream would come from water stored during high
flow periods in an off-stream reservoir for release during
the irrigation seasoh, or by purchasing an existing irrigation
right.

The proposed project would remove 103,000 tons of salt
per year., Designation of the Lower Virgin River as critical
habitat of the endangered woundfin may inhibit the development

of this project.
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Lower Gunnison Basin Unit - The Lower Gunnison Basin Unit

encompasses those irrigated areas of the Gunnison River drain-
age below the Black Canyon. There are approximately 160,000
acres of irrigated land included in the study area, contributing
an estimated 1,100,000 tons of salt annually.

It is estimated that implementation of improved distribution
systems and improved water management could reduce the loading
from this area by 300,000 tons per year., Feasibility investi-
gations by the USBR to date have included mapping of the canal
and lateral systems, seepage and inflow-outflow measurements,

a hydrogeologic literature search, and extensive water quantity
and quality monitoring. The SCS has completed a field irriga-
tion inventory and a sediment and erosion study of the upland
watershed, A wetlands evaluation is underway. Investigations
on this unit are being conducted using Multiple Objective Plan-
ning (MOP) procedures. Presently, about 5,000 acres are in-
cluded in a pilot irrigation management services (IMS) program,

Uinta Basin Unit — The Uinta Basin contributes about

450,000 tons of salt annually to the Colorado River system
through the Duchesne and Green rivers in northeastern Utah.
Return flows from 170,000 acres of irrigated land account for
much of the salt contribution.

By improving distribution systems, on-~farm facilities, and
water management techniques, an annual reduction of 100,000
tons in salt loading appears feasible. The Bureau of Reclama~-

tion has been evaluating the feasibility of salinity control
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with seepage measurements, return flow monitoring, infrared
photographic analysis and return flow modeling. Canal sizing
and preparation of feasibility designs and estimates are under—
way. The SCS has completed its field inventories and water and
salt budgets. Their report on a plan of implementation has been
issued.

McElmo Creek Unit - McElmo Creek drains 350 square miles

in southwestern Colorado including the Montezuma Valley where
over 40,000 acres are irrigated with diversions from the Dolores
River. The creek carries an average annual salt load of
120,000 tons of which 70,000 tons are probably contributed by
the irrigated area.

Several alternatives of salinity control are being exam-
ined. One possibility would be selective withdrawal of saline
water from McElmo Creek during periods of low flow for evapora-
tion or desalting. Another alternative program includes irri-
gation efficiency improvement in the Montezuma Valley., Some
interest has also been shown for industrial use of the water,

A combination of the alternatives could be the most effective
control scheme, The removal of 40,000 tons per year appears
reasonable at this time,

The planning is being done under MOP procedures and the
SCS is participating in on-farm improvement evaluations;

Lower Virgin River Unit - This project replaces the Little-

field Springs Unit formerly included in the CRWQIP, It appears
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that a more effective salinity control project can be developed
at this downstream site without impacting the water supply to
the irrigated area downstream of Littlefield Springs. Present
estimates indicate a salinity control potential of 80,000

tons per year,

One alternative being examined is the construction of a
barrier dam or well field to collect surface and subsurface
flows during the May through October period. The water collected
would be pumped to solar evaporation ponds for disposal. The
feasibility of a barrief dam is dependent upon depth to bed-
rock which will be determined by a drilling program across the
Virgin River channel. This drilling program is the first
priority of the feasibility investigation.

Meeker Dome Unit - An o0il exploration was drilled into the

localized anticlinal structure known as the Meeker Dome in 1915.
The well is located near the bank of the White River, 3 miles
east of Meeker, Colorado. The well tapped a supply of warm,
salty water (19,000 mg/l) and subsequently natural springs in
the area dried up. The well was flowing at a rate of 3 cfs when
an attempt was made to plug it in 1968, All discernible flow
from the well disappeared; however, subsequently several wells
and seeps in the area have started discharging,.

The present investigations are examining the possibility
of redrilling the well or collecting the existing seeps and

utilizing or desalting the collected water., A potential exists
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for an annual removal of 57,000 tons of salt.

Glenwood=Dotsero Springs Unit — The largest point source

of salinity in the Upper Basin is a series of thermal springs
located along a reach of the Colorado River between the Eagle
River and the Roaring Fork. Approximately 500,000 tons of
dissolved solids are added to this reach annually.,.

An appraisal (reconnaissance) report was prepared on this
unit in 1976. The report concluded that a control scheme in-
corporating a multistage flash distillation desalting process
appeared to be the most feasible alternative. Such a desalting
plant could remove an estimated 250,000 tons of salt per year
from the spring discharges which are controllable.

Price, San Rafael, and Dirty Devil River Units - These

three units are comprised of the three river basins draining
the Wasatch and Aquarious Plateaus of east-central Utah. The
combined salt output of the three rivers is about 630,000 tons
per year, The salt is derived from natural surface runoff,
ground water, and irrigated agriculture along the streams. In-—
vestigations to date have been limited to data collection and
research to determine the sources of salinity and potential
means of control. Some potential control schemes being eval=-
uated are increased irrigation efficiency, vegetation and water—
shed management, and selective withdrawal and disposal of poor
quality streamflow,

Combinations of the above show potentials for annual salt
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reductions of 100,000 tons from the Price River, and 80,000
tons each from the San Rafael and Dirty Devil Rivers.

Big Sandy River Unit - The Big Sandy River discharges

180,000 tons of salt annually from natural seeps, flowing wells,
and irrigation return flows. Most of these discharges enter a
relatively short reach of the river and total about 35 cfs.

An extensive system of wells has been drilled from the
seep area upstream through the Eden Valley Irrigation Project.
Most recently the USBR has developed and pump tested three
wells in the proximity of some of the major seeps. The 5-day
pump tests diminished the flow in the seeps significantly.

The SCS is completing an evaluation of the potential of on-farm
improvements in reducing salt loading from irrigation return
flows.,.

The large volume of water that must be handled is the
major obstacle to a feasible salinity control project. It
would appear that diverting the poor quality ground water to
some industrial use would be the most desirable alternative.

Colorado River Indian Reservation Unit - The Colorado River

Indian Reservation is located along the Colorado River down-
stream of Parker Dam, Arizona., There is a potential for irri-
gating 107,588 acres on the Reservation although present devel-
opment (1976) is about 72,377 acres.

The USBR contracted with Boyle Engineering Corporation to
evaluate the potential of irrigation efficiency improvements

as a means of salinity control, Based on this evaluation and
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other hydrologic data, it has been concluded that the Reserva-
tion is acting as a salt sink and the potential for salinity
control is extremely limited. Consequently, the USBR will
issue a status report which recommends no further investiga-
tion of distribution system improvement as a means of salinity
control at this time. However, the SCS will conduct a special
water conservation and irrigation water management study in

this area,

Palo Verde Irrigation District Unit - The Palo Verde

Irrigation District is located in California along the Colorado
River between Parker and Imperial Dams., About 91,400 acres are
irrigéted in the District.

The USBR contracted with Bookman~Edmonston Engineering
Corporation to analyze the salinity reduction potential on this
unit. The contractor concluded that most of the project area
was in salt balance, however, the most recently developed area
(10,500 irrigated acres) is still adding 150,000 tons per year
to the river., Further analysis by USBR will be summarized in
a status report which concludes that on-farm improvements in
this area plus some lateral lining could significantly reduce
this loading. The Bureau will work with the local 208 study to
verify the ground water assumptions on which the findings are
based, The feasibility investigations will be rescheduled if

the data so warrant,
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Schedule of Feasibility Reports For

Salinity Control Projects

The 1975 Forum report listed the scheduled dates for com-
pletion of feasibility reports provided by the Bureau of Recla-
mation for the projects included in the Colorado River Water
Quality Improvement Program., The salt routing studies used in
this report were based on a revised schedule issued by the
Bureau in August 1977. In August 1978 the Bureau held its
annual program conference which established priorities for its
entire program. As a result of this conference, a new schedule
was established for completion of the feasibility studies. A
comparison of the three schedules is shown on Table 2. Changes
in estimated completion dates are shown on Table 3, The delays
in the Bureau's program are significant. Between the 1975
schedule and the 1977 schedule the dates for the completion
of the reports were delayed from 15 to 64 months., The new
August 1978 schedule shows further delays ranging up to 30
months,

The delays in completion of the feasibility reports will
result in commensurate lags in the initial year of salt re-
moval as described in Chapter VI, Because of these delays, the
projected salinities shown on Figures 2, 3, and 4 involving
salinity control projects are not valid, and new salinity pro-
jections will be made.

As concerned as the states are with the salinity of the
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Colorado River, only the federal government is involved in all
major basinwide aspects of the salinity problem and a solution
is only possible on a basinwide basis, Federal lands including
Indian lands are the source of most of the naturally occurring
salts in the river. The'major component of the salinity control
- plan is the units identified in Title II of.P.L. 93-320, the
Colorado River Basin Salinity Control Act. For this reason
progress on these units must not be delayed.

The Forum has supported the Bureau's Water Quality Improve-
ment Program and urged its expeditious completion. Fach year
since 1975, the Forum has presented a statement before the
Cong}essional Appropriations Committees in support of the appro-
priations for Title II of Public Law 93-320, and the Colorado
River Water Quality Improvement Program., In 1977, in a state—
ment before the Agricultural Appropriations Committee, the Forum
requested an appropriation of $1.5 million to initiate on-farm
salinity control work in the Grand Valley. Again in 1978, the
Forum requested the appropriation to initiate the on-~farm
efforts., Copies of these statements are presented in Appendix C.

Public Law 93=320 called for the creation of an Advisory
Council to advise the Secretaries of Interior and Agriculture
and the Administrator .of the Environmental Protection Agency on
all matters relating to efficient and timely planning and exe-
cution of the salinity control measures and procedures specified
in the Act. Most of the members of the Advisory Council are

also members of the Forum. Both the first and second annual
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reports (1976 and 1977) recommended prompt completion of
authorized salinity control units and the planning reports.
Copies of those reports are also presented in Appendix C.

Because of the Forum's concern for prompt action on the
salinity control program and the apparent lag that was develop-
ing in the Bureau's program schedule, the Forum, in 1975, offered
recommendations to the Commissioner of Reclamation regarding
management of the salinity program in an effort to expedite the
program, In 1977, members of the Forum wrote to the Commissioner
concerning the lack of construction progress on the Grand Valley
Unit and offered suggestions for offsetting the delays. Again
in 1978, a letter from the Chairman of the Forum was sent to
Reclamation requesting expeditious completion of the planning
reports authorized by P.L. 93-320., Copies of the above corres-
pondence are in Appendix C.

From its inception, the Forum, with the full support of the
seven basin states, has urged the Bureau of Reclamation and
other federal agencies to expedite the salinity control efforts.
Unless the salinity control units are promptly implemented, the
salinity objectives will be delayed.

Department of Agriculture Program

In addition to the work discussed under the individual units
of the Colorado River Water Quality Improvement Program, the
Soil Conservation Service‘has scheduled investigations of the
potential for salinity control in the following drainages:
Virgin River, Roaring Fork, San Juan, Lyman, and Henry's Fork-

Manila,
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The Department of Agriculture will administer the Rural
Clean Water Program as described in this chapter under the dis-
cussion on the 208 program,

The Agricultural Research Service participated with the
Bureau of Reclamation on a L=year study of means by which sal-
inity could be reduced in irrigation return flows in the Grand
Valley. The results of these efforts have been summarized in a
final report on the project. The Science and Education Admin-
istration (formerly ARS) is now evaluating the application of
dead level basins for irrigation in the Grand Valley.,

The U. S. Salinity Laboratory evaluated whether calcium
carbonate (CaCOB) is precipitating in the lower main stem as a
result of drainage flows contributing sufficient CaCO3 to
supersaturate the river, They found no evidence of precipi-
tation occurring and concluded that any reduction in salt load-
ing would directly affect the total concentration of the river.

Bureau of Land Management Program

The Bureau of Land Management has been evaluating the
sources of salinity from National Resource Lands in the Colorado
River Basin beginning in 1974, An interim report of their in-
vestigations was published in 1977, and a status report on the
effects of surface disturbance on salinity was published in 1978.
These reports identified several measures which have promise for
salinity control such as constructing detention dams, contour

furrowing, and grazing modifications,
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The BLM is now pursuing site specific control measures
within the Upper Basin. They are cooperating with the SCS and
USBR on those units of CRWQIP containing National Resource Lands.

Environmental Protection Agency Program

The Clean Water Act of 1977 (P.L. 92-500 as amended by
P.L. 95-217) strengthens the shared responsibilities between
the Environmental Protection Agency and individual states for
implementation of numerous provisions of the Act. Congressional
intent for a significant delegation of responsibilities to
states is clearly expressed. Therefore, many provisions of the
Clean Water Act of 1977 are discussed in greater detail under
State Programs in the succeeding section. Table L lists the
regulations in the Clean Water Act of 1977 which are particu-—
larly relevant to the salinity control effort.

Primary responsibility for implementation of Sections 106
(Grants for state pollution control programs), 208 (Areawide
water quality management planning), 303 (Water quality stan-
dards and implementation plans) rests with the states. The
states of California, Colorado, Nevada, and Wyoming also have
primary responsibility for Section 402 (National Pollut Dis=
charge Elimination System, NPDES). EPA retains permit issuing
authority for the other basin states. However, EPA has review
and approval authority with regard to the programs. Sections
304(k) (Federal agency assistance for implementation of 208
plans), and 313 (Federal compliance with all federal, state,

interstate and local pollution control and abatement require-
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TABLE 4

Major Regulations Bearing on Salinity Control Activities
Clean Water Act of 1977

Section of

the Act Topic

101(e) Public Participation in Water
Pollution Control

101(g) State Jurisdiction shall not
be Impaired

102(d) Analysis of Relationship Between
Water Quality and Water Quantity
Programs

106(a) Grants for State Pollution Control
Programs

106(e)(1) Water Quality Monitoring and
Reporting

201 Grants for Construction of Treat-
ment Works

208 Areawide Waste Treatment Management

208(3) Agricultural Cost Sharing

301 Effluent Limitations

303 Water Quality Standards and
Implementation Plans

304 (k) Interagency agreements for
implementation of 208 plans

305 Water Quality Inventory

309 Federal Enforcement

310 International Pollution Abatement

313 Federal Compliance with All Federal,

State, Interstate and Local
Pollution Control and Abatement

Requirements.

402 National Pollutant Discharge
Elimination System

LOL "Permits for Dredged or Fill Material
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ments), provide the possibility for increased opportunity to
coordinate and cooperate with Federal agencies involved in the
implementation of salinity control efforts.

The major thrust of EPA's water and waste management pro-—
grams will focus on the following activities: improved program
integration (integration of monitoring programs, implementation
of comprehensive five~year water quality management programs),
resource management (conservation and wise use of limited or
irreplaceable resources), emphasis of nonpoint source control
development, and application of best management practices,

Public involvement and public participation in water quality
management programs is a requirement of the Clean Water Act
(Section 101(e)) for EPA and state activities. Regulations
specifying minimum guidelines for this requirement were pro-
milgated on August 23, 1973 as LO CFR 105, These guidelines
are presently being revised and draft material indicates a sig-
nificant strengthening of the public participation requirements.

The Environmental Protection Agency has an extensive re-
search and development program which has provided information
related to salinity control efforts in the Colorado River Basin,
Examples include "Best Management Practices for Salinity Con-
trol in Grand Valley" (Environmental Protection Technology
Series, in press, Robert S. Kerr, Environmental Research Labora-
tory), "State and Local Management Actions to Reduce Colorado
River Salinity" (EPA 908/3-77-002) and "Proceedings, National

Conference on Irrigation Return Flow Quality Management" (Office
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of University Communication, Colorado State University, 1977) .

State Programs - Effluent Limitations

A principal component of the plan of implementation is the
cont: 1 of effluent discharge. To facilitate this operation,‘
the Forum developed a "Policy for Implementation of the Colorado
River Salinity Standards through the NPDES Permit Program",
which was approved by the EPA and adopted by all basin stétes
excep. Wyoming as a guide for the issuance of NPDES permits.

The types of discharge which are subject to control are indus~
trial and municipal. During the period 1975-1977, the status
of implementation was as follows:

Industrial Discharges

Arizona - Authority for issuing permits has not been
granted to the state and is under the administration of EPA,
Region IX. Arizona is currently implementing an interim permit
program where Arizona is performing all the permit program ex-—
cept final permit issuance and enforcement. As Arizona com-
pletes the necessary statute amendments and regulation devel=-
opmenty delegation of full permit authority is anticipated,

There are three industrial dischargers in the Colorado
River main stem and their impact is considered to be very
small., One source discharges to a dry wash, one is a U. S. Fish
Hatchery, and one is a small Sanitary District located on the
river. According to permit provisions, those dischargers who
discharge salt mainly to ground water, are developing informa=-

tion concerning the salinity of their water supply and effluent
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to evaluate the salt loads that these discharges may contribute
to the Colorado River System.

The State, in preparation of the permits is presently
following the NPDES policy of the Forum. Re-using of water is
to be encouraged except where it would have additional adverse
impacts on Colorado River quality.

California - The State Water Resources Control Board has

been granted the authority for the NPDES permit program. The
Regional Water Quality Control Board - Colorado River Region,
issues the NPDES permits and waste discharge requirements within
the Colorado River drainage portion of the state. No NPDES
permits were applied for or issued for the period.

Colorado — The State will give the Colorado River Basin
Salinity Control Program a higk priority. The Water Quality
Control Program will focus mainly on two functions: (1) point
source control through the NPDES program and, (2) non-point
' source control through the 208 areawide waste management plans.

The major portion of salt loading decreases in the plan
for salinity control in the Colorado River are to be accomplished
through Federal programs, therefore coordination and support
through the key Federal agencies, such as the Bureau of Recla-
mation, the Soil Conservation Service and the EPA will be
essential to approach the goals contained in the standards and
implementation program,

The Colorado Water Quality Control Division has been dele-

gated responsibility by EPA for state administration of the
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NPDES (permit) program. Colorado has a total of 99 industrial
permits issued for point source discharges in the Colorado River
Basine. Most of these permits were issued for existing dis-
charges and will be evaluated under the "no-salt return where
practicable" requirement when the permits are reissued. New in-
dustrial discharges will be required to comply with the Forum
and State implementation policy. Municipal discharge permits
also will be reissued as they expire to comply with the Forum
policy and the State adopted regulations. Letters are being
issued to all industrial permit holders in the Basin, advising
that the necessary steps to accomplish the "no-salt return"
requirement will be initiated as soon as practicable., When
the discharger's permit is reissued, the return of salt will be
stopped or other appropriate measures will have been taken.
Where time constraints will not allow an immediate cessation of
salt return to be accomplished, an appropriate implementation
schedule will be included in the reissued permit.
The following companies are proposing no discharge from

potential 0il Shale development:

Occidental 0il Company

Standard Gulf 0il Company

Union 0il Company

The Anschutz Coal Company has had a discharge permit in

the past and is working toward stopping their discharging under

a reissued permite.

61



New Mexico - Authority for issuing permits has not been

granted to the State and the program is being administered by
EPA, Region VI., EPA is following the Forum policy in the admin-
istration of the permit program. In the Colorado River basin
within the state the following permits have been issued: Elec-
tric Power — 2; Coal Mines ~ 1; Uranium Mines -~ 8, 6 major and

2 minor; and Gravel Plants = 4.

EPA has determined that discharges covered by the uranium
mine permits will contribute less than 350 tons of salt per
year to the nearest perennial stream segment of the Colorado
River., The electric power permits are for the Four Cormers
plant (operated by Arizona Public Service Company for a con-
sortium) and the City of Farmington Plant. The State of New
Mexico, relying on the EPA-approved Colorado River salinity
standards and plan of implementation, sought a condition in the
NPDES permit for the 2175 MW Four Corners Power Plant requiring
the elimination of the discharge of fly ash sluicing water to
the San Juan River by 1981, APS has recently initiated con-
struction to eliminate this discharge. With the plant opera-
ting, as it has in recent years, at a load factor of 0.60,
this condition will result in a reduction of about 7,500 tons
per year of salt discharge to the Colorado River system.

Nevada - The NPDES Permit program was delegated to the
state by EPA in September 1975. Prior to program delegation

EPA issued permits in compliance with the EPA Region IX policy
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and the 1975 Forum report. The State has reissued most of the
EPA~issued permits and they are consistent with the Forum policye.

All industrial discharges from Basic Management Industries
(BMI) have been eliminated with the exception of industrial
cooling water discharged to the Colorado River via Las Vegas
Wash by two companies, Titanium Metals and Kerr-McGee, within
BMI, Nevada Power Company is currently dischargihg salt from
both Clark and Sunrise Generating Stations to the Colorado River
via the Las Vegas Wash in violation of the NPDES permit effluent
limitations. Nevada Power Company proposes to discharge cooling
water blowdown from both generating stations to the evaporation
ponds of the proposed USBR Las Vegas Salinity Control Unit. In
the event that this is not feasible, Nevada Power Company has
submitted a contingency plan which when implemented must result
in compliance by 1982. The NPDES permits for each generating
station sets daily maximum TDS concentrations and daily mass
emission ratese.

Utah ~ Industrial and Municipal dischargers in Utah are
required to obtain an NPDES permit from EPA and a construction
permit from the Utah Water Pollution Committee. The discharger
must submit information on the proposed installation, chemical
concentrations, and possible alternatives to discharge as re-
quired in the February 1977 Forum Policy. The proposal is then
evaluated for its impact on the lower main stem of the Colorado
River and the practicability of achieving no discharge. The

Bureau of Water Pollution Control cooperates with EPA in the
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NPDES program by drafting most permits and certifying that the
permits conform with State regulations including salinity re-
quirements. The final authority and issuance of the NPDES
permits in Utah rests with EPA,.

A total of 37 NPDES industrial permits have been issued
in the Colorado River Basin in Utah. There have been seven
industries, including two power plants, which have achieved no
discharge status since 1972, Three other companies have totally
contained their most highly polluted wastewaters and two pro-
posed uranium mills will be required to totally contain.,

Twenty-six industrial permits have been issued during
1977-78. Six dischargers have been required to submit additional
salinity information as required by the Forum Policy. The other
discharges were determined to contribute less than 1 ton per day
or it was determined that total containment was not practical,

Wyoming~ The Wyoming Department of Environmental Quality,
Water Quality Division, has been granted authority by EPA for
State administration of the NPDES permit program. The Forum
Policy has not yet been adopted as regulation by the State of
Wyoming, therefore, Wyoming has continued to use the general
language (no-salt return wherever practicable) of the 1975
Forum report when issuing or reissuing industrial discharge per-
mits. The Forum policy as presented in Appendix A will be con-
sidered for adoption as regulation by Wyoming at the same time
as this 1978 Revision of the Forum Report.

The trona processing industry is the only major salt
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producing industry in the Wyoming portion of the Colorado River
Basin, This industry is completely containing all of its waste-
waters without discharge. There are a total of fifteen other
industrial facilities in the Wyoming portion of the Colorado
River drainage which do discharge. During 1977, these fifteen
discharges contributed a total salt load of only 14.3 tons

per day.

Municipal Discharges

Arizona - Several small municipal dischargers have ceased
discharging to the Colorado; however, their salt loadings were
less than one ton per day and thus were exempt from the incremental
increase in salinity as set forth by the policy.

The Parker (Colorado River Joint Venture) discharge has a
TDS loading of about 2.8 ton/day and has an average incremen-
tal increase in TDS of slightly over 400 mg/l, All other dis-
charges directly to the main stream are less than one ton per
day and are exempt from the incremented increase.,

Many other discharges in the Colorado main stem and the
Little Colorado River do not impact the main stem as these dis-
charges are to dry washes., Nonetheless, the Forum guidelines
are followed and all permits require that TDS influent and
effluent be monitored and reported.

California — A permit was issued for the City of Needles

in 1975. The requirements for incremental increases in salinity
are more stringent than specified by the Forum policy. Com-

pliance actions are underway but complete compliance has not
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been achieved,

Colorado — A total of 170 municipal permits for point
source discharges to the Colorado River have been issued. As
these permits expire and are reissued they will comply with
the Forum policy as well as state—adopted regulations.

Municipal permit holders will be advised of the Salinity
Control Program and will be required to monitor for incremental
increases of salinity in their discharges and each discharger
will be reviewed on a case by case basis to implement the
control program.

New Mexico = Permits have been issued for three major

and 2 minor sewage treatment plants, 2 water treatment plants,
and 17 small domestic sewage systems, Forum policy will be
followed in the issuance of new or reissued permits.

Nevada = All major municipal discharge to the Colorado River
have been required to develop salinity control programs to help
minimize point source loading to the river. Under a state order,
issued pursuant to the delegated authority, the dischargers are
implementing a salt use optimization program to reduce the salt
load attributable to back washing of on-site domestic and com-
mercial water softeners, Elements of the program include public
education, water softener regulation and infiltration control,
Other actions for point source salinity reduction will be im-
plemented in 1982.

Utah -~ Twenty-seven permits have been reissued or certified

for issue. All are renewals of previously issued permits,

66



Salinity reports will be required for some of the permits. Seven
municipal wastewater treatment systems have achieved no dis-
charge status since 1972. All new discharge permits will comply
with the Forum policy regarding NPDES permits.

Wyoming ~ During the period, no permits have been issued
nor applications received for municipal permits. Since the
Forum policy presented in Appendix A has not been adopted as
regulation by Wyoming, and because the 1975 Forum Report (which
has been adopted as regulation) does not address municipal dis-
charges, the Forum policy as presented in Appendix A will be
considered for adoption as regulation at the same time as this
1978 Revision of the Forum Report.

Agricultural Discharges

The Clean Water Act of 1977 removed irrigation return flows
from point source definition. Therefore, permits are not re-
quired from EPA to be issued for this category of discharge.

The agricultural discharge situation, however, continues to be
studied in relation to definition and implementation of on-farm
best management practices. Issuance of permits is optional with
the states and some may wish to do so in order to be better able
to monitor the operation. In January 1977, the California
Regional Water Quality Control Board reissued waste discharge
requirements for the Palo Verde Irrigation District for agri-
cultural return flows. The permit requires monitoring and
reporting of total dissolved solids, suspended solids and flow

of both irrigation supply and return.
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State Programs — Water Quality Management Planning: 208

The basin states are individually developing water quality

management plans to conform with the requirements of Section 208

of

of

the Clean Water Act. These requirements include:

< Public involvement

« Problem assessment

« Development of Best Management Practices (BMP's)

. Establishment of control programs

+ Designation of management agencies

Section 208 plans must address the following categories

polluting or potentially polluting activities and sources:

¢« Municipal wastewater treatment

« Industrial wastewater treatment

« Urban stormwater

« Agricultural activities

« Logging and related activities (silviculture)

¢« Mining and related activities

« Construction activities

¢« Salt water intrusion into surface waters

« Disposal of wastes by pumping into wells or subsurface

< cavities (well injection or deep well injection)

¢ Contruction or operation of hydrologic modifications such
as dams, levees and flow diversion structures

« Residual waste disposal, such as solid waste landfills
or disposal sites for municipal or industrial sewage

‘ treatment plant sludge

At a meeting between the Forum and the 208 agencies on
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March 3, 1977, it was agreed that drafts of the plans would

be submitted to the Forﬁm for review of the portions relating
to salinity in the Colorado River Basin, This process will
enable the Forum to review the drafts to assure rationality

in treating the salinity problem and to offer recommendations
that would provide for consistency with the Forum's policy and
objectives. The development and drafting of the initial State
and Areawide 208 plans has been underway for some time. These
plans are reviewed in the following section.

Current Status

Arizona - The Northern Arizona Council of Governments
and District IV Council of Governments are the planning agencies
that have been assigned the responsibility for developing the
208 wastewater management plans for the designated areas in the
state which drain to the main stem above Imperial Dam., Work
on the plans indicates that the activity with the most potential
for improvement of the salinity condition will result from
adoption and implementation of on-farm water management pro-
grams., Drafts of the plans are anticipated to be completed and
distributed for review during September 1978, These recommenda—
tions will be incorporated into an overall State program in the
State water quality management plan to be completed in April 1979.

California - The Regional Water Quality Control Board has

been assigned as the planning agency for the Colorado River

tributary drainage which is part of the nondesignated 208
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planning area of the state. A specific plan dealing exclu-
sively with Colorado River salinity is being developed to
identify best management practices to minimize salinity dis-
charges. This action is a cooperative program with the U. S.
Geological Survey, Palo Verde Irrigation District and the
Colorado River Board of California, along with the Regional
Board. The Palo Verde Irrigation District is responsible for
establishing best management practices for the Palo Verde Valley.
The areas from which significant salt loading is produced are
being determined.

Preliminary data from agricultural drains indicates that
a localized area in the southern end of the Valley appears to
be the major salt contributor. Complete evaluation of the
ground water system is necessary to determine the potential for
salt reduction from the Valley. Such an investigation needs to
be undertaken as part of the continuing planning process. Local
agricultural operators and irrigation district representatives
are concerned about the salinity problem and have taken it into
consideration in their current on—-farm water management program,

The 208 activities in the California portion of the Fort
Mohave Indian Reservation and the Reservation Division of the
Yuma Project are being directed toward the determination of the
magnitude and extent of salt loading to the River. These
studies are not sufficiently advanced to include any results

in this report,
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Colorado = Two areas in the Colorado River Basin of
Colorado have been defined as designated areas by the Governor
and specific planning agencies have been assigned to develop the
208 plans., These are the Colorado West Area of Governments
consisting of Moffat, Rio Blanco, Garfield and Mesa Counties
and the Northwest Colorado Council of Govérnments including
Fagle, Grand, Jackson, Routt, Pitkin and Summit oounties. The
remainder of the basin is in the non-designated 208 planning
area which will be included in the statewide plan developed by
the Colorado Water Quality Control Division. In the develop-
ment of the plans, salinity control programs are being con-
sidered in the draft plans for areawide waste treatment manage-
ment,

The Colorado West Area COG probably has the major salinity
Impact in comparison to the other designated area and the re-
mainder of the basin in the non-designated category due to more
natural contributions and agricultural activity. The 208 plan
for this area is being processed through the public hearing phase
and is scheduled fof a public hearing before the Water Quality
Control Commission on September 6, 1978, in Grand Junction, Colorado.

The Northwest Colorado COG is primarily the high mountain
headwaters of the Colorado River and does not contribute a
large amount of salt, Sources of salinity from this area
include mining, milling and runoff from tailings with a
small amount of contribution from irrigation of high mountain

meadows., Salt concentrating impacts from transmountain
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diversions are significant compared to other sources in this
region and the 208 is recommending more local control over
transbasin diversion. The plan for this area was reviewed at
a hearing before the Water Quality Control Commission on

July 6, 1978,in Vail, Colorado.

The statewide plan which will cover the remainder of the
basin is in preliminary stages with projected completion by
March 9, 1979. Initially the planning effort for this area
will be to assess the impact of critical salinity yielding areas.

It is proposed initially to develop and coordinate state-
wide model implementation programs for "Best Management Prac-
tices" for on-farm programs. Statewide priorities will be
developed for identified problem areas.

Arrangements of most of the institutional and educational
efforts in the Colorado River Salinity Control Program will be
accomplished at the local level with State review and assistance,
Coordination at the State agency level will be accomplished
through existing channels and the Water Quality Control Divi-
sion will be responsible for coordination of the point and non-
point source programs. The Department of Agriculture, Soil
Conservation Board and the Water Resources Board will be re-
quested to assist the 208 agencies in developing salinity con-
trol management capability in existing local agencies,

Nevada — The Clark County Commissioners were assigned

in 1975 the responsibility by the Governor of Nevada (and State
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law) to conduct the 208 program for the designated area of
Clark County. The management of the program was assigned to
Clark County Sanitation District No., 1 (CCSD) by the County
Commissioners under the direction of which the draft plan was
adopted by the Board of Commissioners on May 9, 1978, and
conditionally certified by the Governor on June 13, 1978.
Thereafter, continuous planning has been assigned to the County
Department of Comprehensive Planning. EPA is presently re-
viewing the plan.

The Clark County 208 Plan recommends close coordination
with the Bureau of Reclamation on the Lower Virgin River Salinity
Control Uﬁit Study plus expanding the study to include Muddy
River drainage. - The 208 Program, also; recommends continuing
studies be carried out on the Las Vegas Wash/Bay system which
will include an assessment of salinity discharges from Las Vegas
Valley to the Colorado River System.

These studies will be coordinated with the Bureau of
Reclamation's Las Vegas Wash Salinity Control Unit effort.

The Plan incorporates the current salinity control efforts
of the Clark County Sanitation District No. 1 and the cities in
salt optimization of water softeners as mandated by the State
of Nevada NPDES discharge permits.,

The remainder of the area of the Colorado River Basin will
be treated in the statewide plan which the Nevada Department of

Natural Resources, Division of Environmental Protection has the
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responsibility to develop the 208 Plan., This activity
has been initiated with completion anticipated during the
latter part of 1978.

New Mexico — The Section 208 program in New Mexico is

being done under the direction of the New Mexico Water Quality
Control Commission. The 208 plan will cover the entire state,
except that part of the state in the Navajo Reservation. The
208 plan for the Navajo Reservation is being done by the Navajo
Tribe, Much of the Colorado River Basin in New Mexico is within
the Navajo Reservation.

A major part of the plan will be an assessment of nonpoint
sources, The three major nonpoint sources being studied are
irrigated agriculture, silviculture and erosional sediment,
including the trap efficiency of two dams.

The site of the irrigated agriculture study is near
Socorro, New Mexico, Through a contract with New Mexico State
University Engineering Experiment Station, the irrigation,
runoff, deep percolation and drainage waters are being sampled
for nutrients and salts over two irrigation seasons, While
application of the results of this study to other areas of
the state or in the river basin may be limited, some plan
reccomendations are expected to be developed.

The Department of State Forestry has surveyed public and
private forest owners and managers to compile an inventory of
silvicultural activities which may have adverse water quality

impacts. Road construction was identified as the most
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significant activity next to grazing, A compilation of
forestry best management practices is expected to result in
some plan recommendations,

The Natural Resource Conservation Commission is reviewing
and evaluating sediment sources and related water quality im-
pacts on a county by county basis. The Commission proposes to
conduct studies, inventory problem areas and identify manage-
ment practices to be used in addressing those problems by
reducing erosion., The separation of natural or "geological"
erosion from accelerated erosion is being ex;mined in the
Middle and Upper Rio Grande.

Available information on the sediment trap efficiency
and related effects on water quality of Galisteo and Jemez
Canyon Dams was assessed. Report recommendations will focus
on the needs to evaluate sediment contributions from tribu-—
taries, to sample sediment in the reservoirs behind the two
dams for toxic substances, to further explore advisability of
dam modification and to emphasize land management practices
in reducing sediment production.

Utah - There are three areas in the Colorado River Basin
that have been classified as designated areas with assigned
planning agencies and one area consisting of Wayne County that
is a non-designated area for which the 208 plan will be
developed by the Utah State Division of Health,

A detailed agricultural assessment is being performed for
the 208 agencies described below. This first phase information

is being developed with the assistance of the SCS and 3CD's,
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The output will prioritize agriculture related water quality
problems by area, Specific BMP's and costs will also be
developed.

The status of the plans for the defined areas is as noted
in the following itemization:

Southwestern Utah — Five County Association of Govern-—

ments (Virgin, Escalante and Paria River drainages)-

Water Quality Inventory and Management Plan: Presently,
the 208 is revising the technical Water Quality Phase
Document and'the Water Quality Management Plan. The
Plan will be resubmitted to the State for certification,

Uinta Basin Association of Governments (Duchesne and

Upper Green River drainages) - Uintah Basin's Water
Quality Management Plan: The draft certification letter
is being circulated to state agencies for review and
comment -— expect the Governor's certification in August.

Southeastern Utah Association of Governments (Colorado

River drainage) - San Juan County has rejoined SEUAOG
and the water quality planning for this county will now
be undertaken by the SEUAOG 208. A revised Water
Quality Management Plan is being developed and will be
published in September 1978,

Six County Association of Governments (Dirty Devil River

Basin) - Water Quality Management Plan is being developed
by the State Division of Health - Bureau of Water Quality.
The draft Plan will probably be developed by November 1978,
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Wyoming -~ The Southwestern Wyoming Water Quality Planning
Association has been assigned as the planning agency for the
designated area consisting of Sweetwater, Uinta and Lincoln
Counties., The draft plan for this area has progressed through
public hearings and is in the process of revision in prepara-
tion for submittal and adoption locally during August 1978
and adoption by the State during October 1978, The draft
Southwestern Plan recommends that increased irrigation efficien-
cies be implemented in the Big Sandy Unit. All other management
alternatives were recommended as requiring further study.

The remainder of the area in the Colorado River Basin will
be included in the Statewide Plan to be developed by the Water
Quality Division, Wyoming Department of Environmental Quality.
Only the assessment phase of the 208 plan for Sublette County
is scheduled for completion by November 1978, Other elements
such as development of best management practices and identifi-
cation of control programs and management agencies will be
scheduled as funding becomes available from EPA,

Education and Public Involvement

The basin-wide nature of salinity presents some difficult
challenges in terms of effective public education and public
involvement programs. However, implementation of salinity
control programs requires a greater awareness of salinity—
its sources, impacts, and alternative methods of control. The
Forum and the seven basin States will work with concerned
agencies to increase public understanding of salinity. The
Forum's Annual Progress Report will be a component of this

educational effort and will be distributed through the above

77



channels to interested individuals and organizations.

Since irrigation is the principal man-induced source of
salinity, a major thrust of the public education/public in-
volvement effort should focus on educating irrigators as to
the sources, impacts, and methods of controlling salinity as
it relates to irrigation practices. The goal of this effort
is to encourage desirable changes in application of technology
and management practices. The Forum and the basin States will
work with ongoing efforts (208 programs, Soil Conservation
Service, and Science and Education Administration) to achieve
this goal.

Future Activities

One of the significant changes in the Clean Water Act of
1977 was to remove irrigation return flows from the point
source definition and hence Section 402, NPDES permit re-—
quirements of EPA, States, however, can require permits for
irrigation return flows if they so desire. The act also
specifically added responsibilities for addressing "return
flows from irrigated agriculture, and their cumulative
effects" to the 208 program.

The Clean Water Act authorized a major new effort, known
as the Rural Clean Water Program (Section 208 (j)) which offers
considerable potential for correcting salinity problems
associated with nonpoint source pollution from rural lands.
This program authorizes the Secretary of Agriculture, with the
concurrence of the Administrator, Environmental Protection Agency

to establish and administer a program to enter into contracts
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of from 5 to 10 years with owners or operators having control
of rural lands for the purpose of installing and maintaining
measures incorporating best management practices to control
agricultural nonpoint source pollution for improved water
quality. This program may be initiated in those States or
areas for which the appropriate Regional Administrator, Environ-
mental Protection Agency has approved the agricultural portion of
a Section 208 water quality management plan.

In addition to the preceding legislative changes, EPA
has specifically identified salinity as a high priority issue
for future 208 activities in the basin. The basin states will
be developing salinity control strategies as components of the
State/Regional Administrator Agreements required for future
water quality managment funding. The Forum will provide re-
view and guidance to this effort.

Other Nonfederal Measures

to Control Salinity

As was pointed out in the 1975 Forum report, entities and
agencies throughout the Colorado River Basin have initiated pro-
grams to minimize increases in salinity. These programs are
part of the plan of implementation for salinity control. Among
other practices, they include the control of effluent from
thermal-electric powerplants and other industries and the
plugging of abandoned oil wells,

Minimizing Salinity Increases Caused by Powerplants

Large quantities of water are used to cool thermal-electric
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powerplants., As cooling water evaporates, dissolved salts
in the remaining water become more and more concentrated. Since
the cooling water must be maintained at or below specific
levels of concentration, a portion of the concentrated water is
discharged or "blown down" periodically and replaced with fresh
water., In order to reduce the salinity impacts of these power-
plants, most power companies have, in recent years, taken
actions to eliminate the return of cooling tower blowdown water
to the Colorado River, thus removing the salt diverted with the
cooling water from the river system. As of January 1978,
there were nine large thermal-electric generating plants, with
a total capacity of 11,745 megawatts, either in operation or
wder construction within the Colorado River Basin, which would
be disposing of their blowdown water away from the river, there-
by removing dissolved salts from the Colorado River System. In
an analysis of these plants, the effect of not returning the
blowdown water was to remove about 180,000 tons of dissolved
salts annually from the river system., A reduction of 7500
tons of salt per yecar after 1981 will also result at the Four
Corners Plant in New Mexico when facilities are completed for
eliminating discharges of fly ash sluice water to the San Juan
River,

At the present time, it is expected that, in addition to
the nine plants previously mentioned, several more thermal-
electric powerplants, with a combined capacity of approximately

1730 megawatts, will be constructed in the Colorado River Basin
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by 1990. None of these plants are expected to return salt
to the Colorado River System.

Use of Agricultural Drainage Water for Powerplant Cooling

The 1974 California legislature amended the Metropolitan
District Act to permit such districts to enter into contracts
for the sale of water for use in connection with the generation
of electric power, The amendment states in part:

"b.se.Every such contract shall provide that agricul-

tural waste water, brackish ground water, or other

water not suitable for domestic, municipal, or agri-
cultural purposes shall be utilized for powerplant
cooling to the extent practicable and if not immed-
iately available, such waste or brackish water, as it
becomes available and to the extent practicable, shall
replace the fresh water then being used for such
pUrpoS€ses"

Metropolitan Water District has agreed, in principle, to
furnish up to a total of 100,000 acre-feet of Colorado River
water each year to sites in the Mojave Desert area for power—
plant cooling and related purposes. A plan proposed by the
San Diego Gas and Electric Company for the proposed Sundesert
nuclear powerplant involved the exchange of water now being
used in agriculture for drainage water. Plans for the Sun-
desert plant have been abandoned and there are no other
proposals for powerplants adjacent to the Colorado River in

California,
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Other states in the Basin are encouraging the use of
saline water for cooling purposes., However, complicated water
rights or siting problems often must be solved to facilitate
such use, This will take time.

Other Uses Associated with Energy Development

Coal Gasification - Two large coal gasification plants

are being considered for construction in the Four Corners area
of New Mexico. They would have a total initial capacity of
1400 million cubic feet per day. According to current plans
none of the water used would be returned to the river system,

0il Shale - The nation's increasing energy problems,
particularly with respect to oil, have caused both industry
and government to take significant steps toward development
of the tremendous o0il shale reserves of the Upper Colorado
River Basin. Eight companies or groups of companies have pro-
posed commercial-scale projects in Colorado and Utah, While
their status varies, each is recognized as having the potential
for someday becoming a reality. One of these companies has a
pilot project under construction to test the feasibility of an
underground in situ process., Another company, which has a
proven above-ground process, has applied to the federal govern-
ment for aid in constructing a commercial size plant.

All of the o0il shale companies have indicated that they
intend to manage their retorting process so that no salt will
be discharged to the Colorado River system., Saline water en-

countered in the mining process will either be returned to the
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underground strata from which it originated, evaporated in

the retorting process of in lined evaporation ponds, or used
for compacting spent shale residue., Compaction will minimize
salt pickup from precipitation on the spent shale areas.
Ditches will be constructed to divert floodwater around the
spent shale areas, and drainage water from these areas will be
collected and evaporated,

As with the previously described uses wherein watér is
consumptively used and salts in the water are removed from the
river system, the use of Colorado River water in the o0il shale
industry, with indicated safeguards, should lead to reductions
in the salt load of the Colorado River with relatively small
increases in'downstream concentration., Although the 1975
Forum report anticipated significant development in the oil
shale industry, it now appears that little development other
than experimental facilities will be on line before 1990.

Coal Slurry Pipelines ~ Several plans have been announced

for coal slurry pipelines to transport coal from western coal
fields to more heavily populated areas for use in thermal-
electric or coal gasification plants. While no definite plans
have been announced for any such pipelines in the Colorado River
Basin, the possibility of using saline water to transport coal
from the Basin coal fields in Wyoming and Colorado to Texas has
been suggested, This would result in reducing the salt load of
the Colorado River, with very little increase or, depending on

the salinity of the water used, a decrease in downstream con-
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centration. Numerous legal and political problems would have
to be solved to effectuate such a plan,

Nonfederal Efforts

to Cope with Salinity of

Colorado River Water Supply

Land Drainage

The Lower Basin users of Colorado River water have spent
large sums of money to cope with salinity. Most of the irri-
gated lands receiving Colorado River water in Arizona and
California have man-made drainage facilities to carry away the
volume of saline water required to keep soil-water salinity at
acceptable levels for farming. Between 1929 and 1977, over $60
million was spent in the Imperial Irrigation District alone for
tile drains to combat the effects of saline water., In addition,
over $44 million was spent by the district in the same period
to line canals and ditches to reduce seepage and thereby reduce
drainage problems, It is estimated that an additional $100
million will have to be spent by the district to combat current
levels of salinity. Coachella Valley farmers, irrigating about
1/7 of the acreage of Imperial Valley have spent an estimated
$15 million to date to install tile drains, Numerous other
irrigation districts and farmers are involved in similar programs.

Treating and Blending Water

Many individual water users, as well as water distributing
entities, have adopted measures that reduce, to some extent, the

harmful effects of high-salinity water, The Metropolitan Water
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District of Southern California blends more costly low salinity
northern California water, available as a result of the Cali-
fornia State Water Project, with the more saline Colorado River
water in order to reduce the salinity of the water delivered

to its customers, This blending program was halted during the
1977 drought because of the lack of northern California water,
but it has now been resumed.

Research and Analysis on Salinity Control

in the Colorado River Basin

An effective continuing research and analysis program
is an essential component of long-range salinity control in
the Colorado River Basin., Several research projects have been
funded by various agencies in recent years, These include re-
search on irrigation application rates in the Grand Valley in
relation to salinity output which was recently completed by the
ARS; a reconnaissance-level investigation by Bresler and Asso-
ciates directed primarily at the feasibility and cost of re-
cycling and reusing saline wasﬁe water and river water; a
demonstration project, conducted by Utah State University and
funded by Utah Power and Light Company, in which saline waste
water from the Huntington Canyon Power Plant is used for irri-
gationy a study by the University of Wyoming to interpret new
and existing data as it relates to the natural interaction of
water and rocks in the Green River Basin, with the objective
of using the results to evaluate the impact of future water

development on salinity in the Colorado River System; and
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several studies by the Universities of California and Arizona
and the ARS to determine the effect on various crops of water
of differing but relatively high salt concentrations.

A recent publication entitled "Optimizing Crop Production
Through Control of Water and Salinity Levels in the Soil" is
the result of joint efforts of the University of California,
the University of Arizona, Utah State University and Colorado
State University. Another research project entitled "Salinity
Management Options for the Colorado River", by Jay C. Andersen,
Alan R, Kleinman and others, has recently been completed.

Denver Research Institute Study

To ensure consideration of all possible state and local
measures, the plan of implementation specified as a "research
and special studies action" that each basin state, prior to
October 1978, would assess its water resources management
programs, policies and regulations, and recommend changes
in keeping with the salinity control policy and the goal of
more efficient water use. In furtherance of this action and on
behalf of the seven basin states, EPA decided in 1975 to engage
the Denver Research Institute (DRI), University of Denver, as
a research contractor to assess state and local management
actions.,

The DRI study group developed a list of 33 possible state
and local management actions that appeared likely to reduce
salinity. From these, DRI selected and proposed twelve for

state action on the basis of their administrative and technical
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feasibility, cost, legality, need, effectiveness in salinity
control, scope of applicability, and political and social
implications., Of the remaining possible actions, nine were de-
termined by DRI to be already underway in all or some of the
states and twelve were judged infeasible or beyond the scope

of the study.

At a December 1977 Denver workshop, DRI presented the
results of their study to the basin states' 208 planning
officials, members of the Forum, and other state officials,
After reviewing and incorporating appropriate workshop infor-
mation and subsequent comments and suggestions submitted by
the Forum representatives, DRI finalized its report "State and
Local Management Actions to Reduce Colorado River Salinity" in
March 1978.

Representatives from each State reviewed the proposed 12
management actions and concluded that: (1) many of the actions
are not applicable to individual states or would have limited
effectiveness in controlling salinity of the Colorado River,
and (2) actions which are applicable have, in most cases,
already been fully or adequately implemented.

The 12 proposed management actions are as follows:

1. Regulate irrigation water use so that the water

rights holder reduces excess use and implements

waste control measures., This may be done by:

a, Direct action by the agency administering
water rights, to limit or control amounts
of water diverted if waste occurs; or

b. Imposing sanctions by the State Engineer,
irrigation district or other appropriate

agency, on water users using excessive
amounts of water.
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9.

Through the federally funded 208 wastewater
planning programs, establish salinity as a
priority item to Be dealt with and develop
a series of local and/or state corrective
actions,

Because of the need for an integrated approach
to salinity control programs, utilize an
existing state agency (or establish such an
agency) to coordinate and promote salinity
control actions by different state institutions.

Require minimum standards for water well con-
struction, and require plugging of abandoned
water wells and exploratory drill holes to
avoid contamination of ground water strata,

To reduce salinity from agriculture, use
irrigation return flow in nonagricultural
areas; €.g.y for power plant cooling. Utilize
energy facility siting procedures to encourage
the use of low quality waters where the water
requirements of such facilities could be met
utilizing saline and other low quality waters,

Through land use controls, prohibit (or limit)
irrigated agriculture on lands with high natural
salt content in soils and subsoils, and select
new lands for irrigation having soils and sub-
soils that will contribute reduced salt loads

to irrigation return flow.

Through state economic incentives, promote
conversion of land used for irrigated
agriculture to other uses when highly saline
return flows cannot be prevented, controlled
or treated and encourage the modification of
vegetation on rangeland (e.g., convert sage-
brush to grassland) to reduce natural salinity
from storm runoff.,

Establish special use charges for irrigation
water provided from reclamation projects to
cause more efficient usage and to encourage
waste control measures., Use excess funds de-
rived to finance waste control capital improve-
ments on farms and in the conveyance systems.

By use of state economic incentives, promote
conversion of marginal agricultural water to
other uses, or increase irrigation efficiency,
to reduce or eliminate salinity resulting from
irrigation return flows,
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10, Administratively modify leases of state
lands (at time of lease or renewal) to
prohibit agricultural practices which
cause erosion or excess runoff of saline
water, and to improve the land to reduce
runoff by: prohibiting agriculture or
grazing on certain soil types, restricting
grazing intensity, and modifying vegetation
on rangeland to reduce salinity from runoff,

11, To reduce salinity from municipal sources,
regulate salt loading appliances, such as
water softeners,

12. To reduce salinity from industrial sources,
require reuse of wastewater to reduce
industrial water demand.,

The applicability and status of implementation of the

actions based on responses obtained from representatives of

each of the basin states is shown on Table 5,
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TABLE 5
APPLICABILITY AND STATUS OF IMPLEMENTATION OF

PROPOSED STATE AND LOCAL MANAGEMENT ACTIONS TO
REDUCE COLORADO RIVER SALINITY

Action Arizona California Colorado Nevada New Utah  Wyoming
Mexico
1 NA(1) NA M IM NA(1) M NA(1)
2 M IM(1) IM M A(2) M M
3 A(2) IC(2) IM(1) IM(1) IC M M
L IM NA M IC IC IC IC
5 IM M A(2) NA(2)  NA(3) M A(R)
6 NA(3) NA NA(3) NA(2) NA(L4) A(1) A(2)
7 NA(3) NA NA(4) NA(2)  NA(5) A(2) NA(R)
8 NA(2) NA NA(5) NA NA(6) A(3) A(3)
9 NA(2) NA NA(6) NA NA(L,6)  A(2) A(3)
10 NA(Z2,2) NA NA(7) NA NA(7) NA M
11 NA(2) IC(R) NA(8) IM(3)  NA(8) NA M
12 M NA M(9) IM IC IC NA(R)
NA - not applicable
A - applicable but not imvlemented
IM - being implemented
IC - implementation completed

(See following sheets)

FOOTNOTES
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Table 5 Cont.

ARIZONA

(1)

(2)

(3)

The potential for controlling salinity in the main stem
of the Colorado River above Imperial Dam is limited.
The only major irrigated area is the Colorado River
Indian Reservation which has federal decreed water
rights and is already implementing water management
practices to enable the irrigation of the reser-
vation's full acreage.

The effectiveness of this action for main stem salinity
control is limited or gquestionable.

This action has very limited applicability in the Colorado
River main stem drainage; there are limited amounts of

highly saline soils and/or surface return flows.

CALIFORNTIA

(1)

(2)

(3)

The nondesignated area 208 effort in California includes
study of Colorado River salinity problems.

The Colorado River Board of California plays a major
role in coordinating and stimulating salinity control
actions in the Colorado River system.

The Regional Water Quality Control Board, which issues
NPDES permits, has for more than three years included a
prohibition of discharge of water softening brines to
the Colorado River or ground water basins which are in

hydraulic continuity with the river.
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Table 5 Cont.

COLORADO

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Being implemented through the cooperation of several
agencies,

Irrigation return flows are not located in areas of
present need.,

State has no legal authority in this area but is
attempting to implement this action on municipal
projects through persuasion. The action is being im-
plemented on federal projects with the full support
and encouragement of the state.

State has no legal authority in this area.

This action is politically unacceptable and it is
doubtful whether the state has legal authority to im-
plement the action.

The state has no legal authority or funds to implement
this action.

State lands in this category are very minimal and

have negligible impact on salinity.

This action will have negligible impact on the salinity
of the Colorado River as there are very few water
softeners in use.

There is no legal requirement for wastewater reuse,
but because of the no discharge policy most industries

are reusing wastewater for economic reasons.
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Table 5 Cont,

NEVADA

(1)
(2)

(3)

Being implemented under the 208 Program,

The applicability of this action is very limited
because the amount of return flow from irrigated
agriculture is very small,

Being implemented through an intensive educational

programs,

NEW MEXICO

(1)

(2)

(3)

At the present time some irrigators divert more water
than needed., The excess is returned to the San Juan
River through wasteways and natural drainage channels,
It does not appear that these excess diversions mater-
ially affect salinity or conservation. However, in a
few years the demand on Navajo Reservoir and the river
system will reduce the flows available during most of
the year to those necessary to just meet the demand.
of the water rights., At that time excess diversions
will be terminated and, sluicing and returning through
wasteways, will be reduced to a minimum,

Some salinity alleviation might be achieved through
Section 208 programs. The amount, if any, cannot be
evaluated at this time.

Best possible measures are being incorporated in new
projects, Most presént irrigated lands are not highly

saline,
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Table 5 Cont.

NEW MEXICO - Cont.

(4)

(5)
(6)

(7)

(8)

Acreage with saline soils has been eliminated from new
irrigation projects. Present irrigated lands are not
highly saline,

There is little opportunity for this in New Mexico,
Because of non~saline soils and minimal canal and
return flow losses, this action is not applicable.
Currently, sprinkler systems are being installed to
reduce labor costs.,

State lands in the basin are limited and the soils

are not highly saline.

Current use of water softeners is minimal.

UTAH
(1) A comprehensive land use act was defeated by referendum
in 1974.
(2) DRI report indicates Utah is doing all that it can to
encourage implementation by other means.,
(3) The state has no legal authority to implement this
action.
WYOMING
(1) State law does not permit excessive diversions.
(2) Situations warranting such action are very limited.

(3)

The situation in Wyoming is not sufficiently signi-

ficant to currently warrant such action at this time.
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Studies Currently Underway

The Bureau of Reclamation is presently planning to
conduct solar pond field investigations at the Las Vegas Wash
Unit site. The objective of this study is to reduce the costs
of solar pond brine containment for all the salinity control
units under planning study. The field investigation will
determine actual evaporation rates, effects of concentrated
brine solution, and cost saving design parameters.

The Bureau is also financing a study by Colorado State
University in Paradox Valley, Colorado. This study will
attempt to ascertain whether a concentrated brine evaporation
reservoir, such is proposed for the Paradox Valley Unit, will
have an adverse effect on migrating waterfowl,

Utah State University is conducting a study on salt contri-
butions of National Resource Lands. This research is an exten=-
sion and expansion of the earlier BLM studies. BLM has finished
the studies on overland flow, which
Forum report, and is now studying the effects of water which
percolates to rather shallow depths and enters the stream
channel after a short path through the underground formation,

Additional Studies Needed

While the past and ongoing salinity studies have answered
and will answer many of the questions that originally were
raised at the beginning of the salinity control program, some

additional studies are needed,
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More knowledge on evaporation ponds is needed. Studies
are underway on the proposed ponds at the Las Vegas Wash.,
Additional research is currently underway regarding types of
linings, design of spray nozzles, pond configuration, and
additional methods for increasing evaporation rates. The re-
search should be conducted so that the results could be
generally applied instead of being site specifics.

Another research need concerns the precipitation of salts
in reservoirs, There is an indication that this takes place
and it has been verified on a laboratory basis, but there have
been no extensive studies as to what is actually happening.
Field investigations should be made to ascertain whether salt
precipitation in reservoirs is significant, whether it is con-
fined to certain reservoirs or is widespread and whether the
salts stay precipitated or again dissolve as conditions, such
as temperature or amount of water in storage, change or res-—
ervoir turnover occurs. |

Comparison Between Costs and Economic,

Social and Environmental Impacts

During the Forum's studies leading to the 1975 report,
it was considered premature to attempt overall comparisons of
the costs of the salinity control measures and the economic,
social and environmental accomplishments of those measures.
Much of the available cost and benefit data is still in a

preliminary form and subject to very substantial revision as
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the studies progress, Thus, an evaluation now could be highly
misleading,

An extensive review and reanalysis of past estimates of
the economic effects of salinity increases has just been
completed. This reanalysis was conducted by representatives
of the Bureau of Reclamation and a consortium of western uni-
versities including the University of Arizona, University of
California, Colorado State University, University of Colorado,
and Utah State University. A review draft of the consortium
report is now available,

The draft report provides the basis for the net benefits
of the authorized salinity control projects. Based on these

data, the economic effect is shown in the following tabulation:

Total Annual

Equivalent Potential Annual Range
Economic Cost in Value
Unit Including OM&R of Economic Benefits
Paradox Valley $ 3,581,000 $ 5,915,000 to $ 6,825,000
Grand Valley 10,793,000 13,925,000 to 16,125,000
Las Vegas Wash 3,000,000 1,300,000 te 1, 500,000

(Stage I)

A comprehensive Environmental Impact Statement for the
Colorado River Water Quality Improvement Program was filed in
May 1977. This statement discusses in general the environmental

effects of each of the salinity control units of the program,
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Tt also includes a detailed final EIS for the Las Vegas Wash
Unit. An environmental assessment for the Grand Valley Unit
was completed in December 1977, and an EIS is being prepared
for the total project. The draft EIS for the Paradox Valley
Unit was transmitted for public review in May 1978 with
public hearings held in June 1978, An EIS for each of the
other units will be prepared as companion documents to the
feasibility reports for those unite.

Each of the units will have some locally unfavorable
environmental effects in terms of the removal of natural vege-
taion, changes in land surface configuration by construction
and the addition of facilities and creation of permanent surface
salt deposits. On the other hand, the facilities will reduce
local low flow salt concentrations and salt encrustation along
certain streams, Reductions in salinity will have some de-
sirable environmental effects throughout the balance of the
Basin. Impacts on fish and wildlife are being examined for
cach of the units and provisions for mitigation of habitat
loss are being included when applicable.

At this time, and if all elements proceed together on a
basinwide basis, it appears clear to the states that the social
and environmental impacts of the plan of implementation will
be beneficial., Every effort will be made tovkeep the localized
environmental effects, where construction is necessary, to the

minimum. Stopping the upward trend in salinity while the basin
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states continue to develop and use their compact—apportioned
water will provide positive social benefits. |

Some salinity control projects will result in increased
water depletions from limitations on point source discharges
and from natural source control aspects of the plan of
implementation. The salinity control projects involving better
water management practices on irrigated crop land may result
in decreased depletions. These aspects will be examined in
the individual EIS for each of the control units and in future
revisions of the plan of implementation as more experience and
data become available.

The states will continue to advise and comment on USBR
proposals, evaluations, and other data as they are developed
and will support only those measures that are justified. These
analyses will involve comparisons of costs and benefits in terms
of economic, environmental and social perspectives, Multi-
objective analyses and environmental impact statements are
essential parts of the analysis, Cost effectiveness of each
unit and alternatives within each unit will be the paramount
consideration consistent with P.L.‘93—320 and the Clean Water

Act of 1977 .
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CHAPTER VI
MEANS OF MAKING PLAN OPERATIONAL
The plan ot implementation tor salinity control will
require additional legislative authorization for the construc-
tion of control units, clear delineation of the responsibility
of the various participants, and the continuation of a moni-
toring program.

Legislation Needed to Carry Out Programs

Federal Programs

USBR Water Quality Improvement Program. P.L. 93-320

authorized the completion of planning reports for 12 salinity
control units of.the Bureau of Reclamation's Colorado River
Water Quality Improvement Program (CRWQIP). These and other
units of the CRWQIP will require specific construction
authorization by Congress. It has been assumed for purposes
of this report that all of these units, or their equivalent,
will be in operation by 1990, except as noted, with initial

operation estimated as follows:

Salinity Unit Date of Initial Operation
Lower Gunnison Basin 1983
Unita Basin 1983
LaVerkin Springs 1984
Glenwood-Dotsero Springs 1986
Lower Virgin River (formerly
Littlefield Springs) 1985
Price River 1988
San Rafael River 1988
Dirty Devil River 1988
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McElmo Creek : 1987

Big Sandy River 1987
Meeker Dome Y 1986
Colorado River Indian Res. Deferred
Palo Verde Irrigation Dist. : Deferred

The preceding estimated dates of initial operation were
based on the Bureau o:r Reclamation's August 1977 scheaule
for completion of feasibility reports. The Bureau's 1978
schedule, discussed in Chapter V, would delay the initial
operation of the projects, but it is anticipated that the
units could be on line by 1990.

Changes and revisions of units assumed in operation
~in the 1975 Forum report have occurred. The Palo Verde
Irrigation District Unit in California and Colorado River
Indian Reservation Unit in Arizona have been deferred.
Studies by contract consultants and the Bureau ot Reclamation
have concluded there is Ltittle chance tor cost efiective
salinity reduction from water system improvements (lining of
canals and laterals) for these two units. However, on-farm
improvements may provide some salinity reduction. The Meeker
Dome Unit, Colorado, with an estimated salinity reduction
potential of 57,000 tons of salt per year, has been added to
the list of those in operation by 1990. The Littletiela
Springs Unit has been expanded and reformulated by the

Bureau into a new unit, the Lower Virgin River Unit, with a

1/ Not identified under P.L. 93-320, but included in units
assumed completed for salt routing studies.
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substantial increase 1n estvimated salt removal. Delays 1n
the estimated completion dates of other units listed above
range from one to three years. These estimates reflect
delays in initiation of IMS programs and the completion of
feasibility reports on various units. The Irrigation Manage-
ment Services programs of the Bureau of Reclamation for Lower
Gunnison and Unita Basin Uﬁits were initiatéd in 1974 and

are continuing.

The delays being experienced are having a significant.
impact on the prospects for meeting the numeric criteria by
1990. Based on past experience, it is apparent that accele-
ration and simplification of the process for feasibility
report preparation are necessary to further define the control
units. In addition, legislative authorizations and appropria-
tions are necessary if the salinity control units are to be
completed in a timely manner. Requests for authorization for
each unit should be made promptly after completion of the
planning reports, but the specific timing is difficult to
determine at present. As in the case of Title II of P.L. 93-320,
authorizing legislation will need to specity the frinancing,
cost-sharing and repayment arrangements for the projects.

Department of Agriculture Program. Participation by the

Department of Agriculture in the Colorado River Basin Salinity
Control Program in accordance with P.L. 9Y3-320 is being carried
out under a cooperative agreement between the USDA and the

Department ot the Interior. In addition, specitic agreements
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between participating agencies have been developed to cover
investigations and programs by USDA agencies on individual
projects. Primary emphasis has been on studies to identify
areas contributing to salt loading, and investigations of
on~-farm measures to increase irrigation efficiencies and
reduce salt loading from irrigated areas. Adequate authority
exists for activities related to salinity control under the
various programs of the USDA. Funding for ongoing salt source
studies and other research etforts has generally been adequate
and should be continued. Funds for construction and implemen-
tation of on-farm programs, such as the plan developed for

the Grand Valley Unit, have not been made available and are
badly needed.

Bureau of Land Management and Forest Service Programs.

Lands under control of the Bureau of Land Management and the
Forest Service contribute to the total salt load of the river.
No specific action or legislation relating to controlling
salinity from these lands is provided in the present plan.

The BLM has been studying the contribution of salinity to the
river from-National Resource Lands, however, with emphasis on
the Upper Colorado River Basin. As more information is avail-
able from these and other studies, the potential for salinity
alleviation can be established and necessary legislation

identified.
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Financing Salinity Control Projects

There are many entities and levels of government
concerned with the salinity of the Colorado River. However,
only the federal government is involved in all the major
basinwide aspects of the salinity problem, and a solution is
only possible in a basinwide context. The governments of
the United States and Mexico have agreed that terms of Minute
2,2 constitute a permanent and detrinitive solution to the
problem of the salinity of the water delivered to Mexico;
however, without upstream salinity control, the problem may
not remain resolved.

Federal lands, including Indian reservation lands, are
the source of most of the naturally occurring salts in the
river. Accordingly, it is believed that the federal govern-
ment is the appropriate unit of government to finance the
salinity control projects, and to be allocated a major share
of costs.

Financing and Repayment

In enacting P.L. 93-320, Congress recognized the federal
responsibility for the Colorado River as an interstate stream
and adopted a cost-sharing formuta which provides that 75 per-
cent of the costs of the four salinity control projects
authorized by Title II ot the Act shall be nonreimbursable.
The remaining 25 percent of the costs are to be repaid from
the basin funds of the Upper and Lower Colorado River Basins.

The Act directs the Secretary to consider the benefits to
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each of the Upper and Lower Basins from improved water
quality, the causes of salinity, and the availability of
revenues in each of the basin tunds in determining the
allocation of costs. Howéver, the maximum allocation to
the Upper Basin Fund for any unit is not to exceed 15 per-
cent of the total costs allocated to the two basin funds,
with the remainder to be allocated to the Lower Basin Fund.

The cost-sharing arrangements for the other salinity
control units authorized for study in the Act will be deter-
mined when these projects are authorized. Hhowever, the
Colorado River Basin Salinity Control Advisory Council has
recommended that the same 75 percent federal, 25 percent
basinwide financing arrangement be applied to these other
units presently under investigation. The Advisory Council,
composed ol members appointed by the Governor or each of
the seven Colorado River Basin states, was created under
Title II of P.L. 93-320.

In the case of the Upper Colorado River Basin Fund,
revenues necessary to meet the repayment obligations for
this fund will be generated by an increase in electric
power rates. The costs allocated for salinity control to
the Lower Colorado River Basin Development Fund will come
trom a portion of the power revenues accruing to this fund
that were previously to be used for possible projects

constructed to augment the flow of the Colorado River.
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Thus, power and water users ot the Upper ana Lower Basins
will be paying a part of the costs allocated to the salinity
control units.

Additional costs that are not part of the salinity
control projects mentioned in Title II of the Act will be
incurred by the federal and state governments and'by private
and local governmental entities in implementing measures
that will control the river's salinity. The financing on
each particular action or measure will have to be individually

determined.

Responsibility for Accomplishing
Salinity Control Measures

The plan of implementation recognizes that the Forum,
the several federal agencies, and the basin states each have
specific responsibilities for furthering the salinity control
program. Table 6 presents in summary form the elements of
the plan of implementation; including actions to be taken,
the time schedule and the responsible entities.

The Forum will provide overall coordination and a
continuing review of salinity changes and of program effective-
ness. Every three years, or more often if necessary, the Forum,
in light of existing depletions and salt concentrations, will
reconsider and, where needed, revise the schedule for install-
ing salinity control measures and/or modify the numeric
criteria. The review will include both federal and non-

federal programs.
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Appropriate federal agencies will complete planning
reports and seek authorizations and funding for salinity
control in accordance with Title II of P.L. 93-320. The

Basin states will lend their support to requests for authori-

zation and funding.
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Identifying and Evaluating Progress in
the Salinity Control Program

Progress in the salinity control program will be
monitored and evaluated on a continuing basis. Changes in
the plan of implementation will be considered annually as
appropriate. Also annually, the states, acting through the
Forum, will prepare a report which will summarize pertinent
results and progress of the salinity control program and the
effect of other actions in the basin having an influence on
salinity. The report will be transmitted to the Environmental
Protection Agency, to state water resources and pollution
control agencies, and be available to others interested in
the salinity control program.

Baseline salinity values are being developed for 12
monitoring points on the main stem of the Colorado River and
major tributaries other than the three mainstream locations
for which numerical criteria for salinity have been estab-
lished. The determination of the baseline values, or ranges
of values, will be based on historic flow and quality data
modified to the 1972 level of development. A more complete
explanation of the computation of the baseline values and a
list of locations is given in Chapter IV. As the states
continue to develop their water use and as salinity control
measures are implemented, salinities at the monitoring points
will be compared to the established baseline values. Future

adjustments to the baseline values may be necessary.

117



Procedures for Adopting Revised Standards

Prior to state adoption of the revised standards,
public review and discussion will be sought through public
meetings. The Forum proposes to hold twd regional meetings,
at Las Vegas, Nevada, and at Grand Junction, Colorado, to
describe the basinwide nature of the salinity problem and
the control program and to solicit views from interested
agencies, groups, and individuals.

In accordance with provisions of the Clean Water Act,
and as outlined in Chapter VIII of the 1975 Forum Report,
each of the states in the basin plans to adopt this revision
as its salinity standards for the Colorado River Basin, and
transmit the revised standards to the Environmental Protection
Agency in early 1979. Because of difficulties encountered in
the salt routing studies, the states will be unable to meet
the October 18, 1978 deadline, but contemplate transmitting
standards by early 1979. In spite of this delay, it should
be noted that there is no recommendation for change in the
numeric criteria for salinity at the three lower main stem
stations. Adoption by each state will be accomplished

according to the required procedures of each state.
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CHAPTER VII
FUTURE POSSIBLE SALINITY CONTROL PROGRAMS

The plan of implementation presented in the 1975 Forum report
included all of the salinity control projects authorized or iden-
tified for further study by Title II of P.L. 93-320 as part of the
Colorado River Water Quality Improvement Program of the Bureau of
Reclamation. Since then, the Meeker Dome Unit near Meeker, Colo-
rado, has been added to the program and the Littlefield Springs
Unit has been expanded., These units are discussed in Chapter V of
this report.

Because the analyses presented in this report cover the
period up to 1990 only, and because development will continue to
occur beyond 1990, other means of limiting the salinity level must
be continuously sought. Only a few of the following described
actions have been evaluated in any depth, and their effectiveness
and feasibility do not show promise at this time. The others have
undergone only very preliminary inyestigation and their feasibility
is not known. Because of the relatively short period before some
of them may be required, it is important that a state-federal pro-
gram to examine these and other possibilities be initiated as
expeditiously as possible, Obviously, wherever possible, these
investigations will need to be conducted concurrently with the
detailed studies and construction program required to carry out the
plan of implementation,

Return Flow Utilization

Increasing demands for energy in and near the Colorado River
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Basin has focused attention on the need for water to meet pro-
jected cooling requirements for energy conversion and power
production. A potential source of water for these and other indus-
trial purposes is the return flow from irrigated agriculture which
occurs in substantial quantities throughout the Colorado River
Basin. The Grand Valley area in Colorado and the San Juan Basin
area in New Mexico have been suggested as having potential for such
uses of saline return flow. An effort should be made to identify
other areas with like potential.

Grand Valley Collection System, Colorado

Part of the return flow from the 60,000 acres of irrigated
land in the Grand Valley returns to the Colorado River as surface
runoff with little salinity impact. However, a considerable por-
tion returns as highly saline ground water effluent. Investigations
to determine the feasibility of collecting the more saline return
flows and using them for coal gasification, power plant cooling,
or other industrial purposes commenced in 19763 no date has been
scheduled for a feasibility report. After some preliminary work,
the Bureau of Reclamation decided that it would be impossible to
predict either the quantity or the quality of the future return
flows with sufficient accuracy for a feasibility report until
after some of the proposed Grand Valley salinity control measures
had been constructed and their effects had been verified. There-

fore, further investigations have been deferred until a later date.

San Juan Collecter System, New Mexico

A San Juan Collecter System feasibility investigation to

evaluate the concept of collecting water of impaired quality in the
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San Juan Basin of New Mexico originally was scheduled for comple-
tion in Fiscal Year 1976. It was estimated that about 100,000
acre-feet per year might be available for use in coal gasification,
power production, or other industrial purposes. It was assumed
that much of the water would be return flow from the Navajo Indian
Irrigation Project., After preliminary studies, it was decided
that there would be considerably less return flow from this pro-
ject than was originally estimated, since most of the area would
be sprinkler irrigated. There are also other problems such as:
the long distance involved, the numerous points of collection, the
likely sediment-~laden condition of the drainage water, gross
assumptions made regarding the quality of the of the ground water
aquifer created, and the match-up of supply and demand for this
water. Therefore, further work on this proposal has been deferred
pending definitive return flow data from the Navajo Indian Irri-
gation Project and the resolution of some of the other problems.

Weather Modification

The largest winter orographic cloud seeding experiment in
the United States, the Colorado River Basin Pilot Project, was
conducted by the Bureau of Reclamation in the San Juan mountains
of southwest Colorado. Actual cloud seeding activities under
this project were completed in April 1975, and an evaluation of
the project results was prepared by Aerometric Research, Inc., of
Goleta, California in 1976,

At the present time, Congress has approved planning funds for
a demonstration project for Fiscal Year 1979. The Bureau is opti-

mistic that funding for the actual demonstration project will be
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available by 1980 or 1981. In the meantime, the planning and
design for the project will continue.

The Bureau has estimated that, on a large-scale demonstration
and research basis, the potential augmented flows available to
the Colorado River System could average 700,000 acre-feet annually.,
On a full-scale operational seeding program, they have estimated
there is a potential for an average annual contribution of 1.3
million acre-feet to the system,

It is axiomatic that, if the flow of the Colorado River is
increased through weather modification, there will be an increase
in the tonnage of salt that must be carried by the river, However,
because of the additional flow a reduction in concentration will
result. As long as a substantial portion of the augmented supply
is allowed to flow directly down the river system to the Lower
Basin, the water quality in the river below Lee Ferry will be
improved. The total tonnage of salt in the system would increase
but concentration would be reduced. On the other hand, if the
augmented supply is consumptively used in the Upper Basin by
projects having return flows, the quality to the Lower Basin
will be degraded.

Projections of water resources development indicate that
augmentation by weather modification would reduce salinity con-
centration in the lower main stem well beyond 1990.

Desalting Sea Water

Desalting sea water has been suggested as a possible means

of augmenting the water supply of the lower main stem of the
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Colorado River, This would also improve the quality of water
in the river,

Because of the extremely high cost and other factors, including
the high energy demands, major augmentation of the lower main stem
of the Colorado River by means of the sea water conversion, exclu-
sively for water quality improvement, is not practicable for the
foreseeable future.

Desalting River Flows

Desalting Colorado River flows is another potential means of
salinity control in the Colorado River Basin. It is technically
possible to utilize desalting plants in several situations, Plants
might be sited to desalt point sources or collected nonpoint source
discharges such as irrigation return flows. Plants could be lo-
cated to desalt the flows of some of the more saline tributaries.
Also, the quality of water being diverted for use could be im-
proved by being desalted in whole or in part., None of these alter—
natives has been given more than cursory attention because of high
energy costs and large power demands,

Phreatophyte Eradication

Phreatophyte eradication has been suggested as a means for
salinity control in the Colorado River Basin, Phreatophytes are
water-loving plants which consume large quantities of fresh water
and exist along stream channels and floodplains. Any reduction in
phreatophytes would result in corresponding reductions in loss of
fresh water and improvements in the river's salinity.

The Bureau of Reclamation made a preliminary study in the
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middle 1970's of the potential for phreatophyte reduction and the
impact such reduction might have on wildlife habitat. They con-
cluded that, because of the present environmental climate, large-
scale phreatophyte elimination would be politically infeasible
and no further studies have been made.

Vegetation Management

A possible way in which the water supply of the Colorado River
could be augmented is through large-scale manipulation of vege-
tative cover. It has long been realized that natural vegetation
has a significant effect on runoff and streamflow. Numerous
studies and experiments have been performed over the past few
decades to establish exact relationships. Some of the largest
of these were in the Colorado Rocky Mountains under the direction
of agencies of the U. S. Department of Agriculture.v

Because of environmental and funding problems, no significant
augmentation due to watershed and vegetative cover management are
expected by 1990. Moreover, an increase in water supply by this
means would not necessarily decrease salinity. Increasing river
supply through vegetation management would encounter similar
problems as those associated with weather modification. Erosion
reduction by vegetation management would decrease salinity.

Importing Water from Outside the Basin

Importing water of low mineral content directly into the lower
main stem would reduce the salinity of the Colorado River if water
is not consumptively used in the drainage basin., However, the

cost of all importation schemes that have been proposed would be
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tremendous, and they are complicated by legal and pdlitical pro-
blems, There is little likelihood of any large-scale importations
in the foreseeable future,

Transfer of Water from One Use to Another in the Same State

Changes in the place and type of use can have an effect on
salinity. There are indications that there will be future trans-
fers of water from agricultural to industrial use in some of the
energy-rich areas of the Upper Basin., In most instances, this
would result in a decrease in the salt load because there would
be little or no salt return from industry due to the no-salt

return policy for industrial discharges.

125



CHAPTER VIII
PROVISION FOR REVISING AND UPDATING STANDARDS
INCLUDING NUMERIC CRITERIA AND PLAN
OF IMPLEMENTATION

The plan of implementation and the numeric criteria are to
be continuously reviewed in the light of changed conditions or
new information. Revisions to the plan of implementation and
upward or downward changes to the numeric criteria will be con-
sidered at three-year intervals.

The Colorado River Basin Salinity Control 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, included Principle 7
as follows:

¥ X% X%

"7, The plan of implementation shall be reviewed
and modified as appropriate from time to time, but_at least
once each 3 years. At the same time, the [numeric] standards,
as required by Section 303(c) (1) of PL 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."

¥* K

The Forum took this position because the Colorado River 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. Usable procedures for dealing
with much of the salinity of irrigation return flows are only

in the initial stages of development. Construction on the
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authorized units in the USBR salinity control program is under-
way. There are as yet no firm procedures for the financing
or cost sharing of salinity control works other than for the
four authorized units of the USBR program.

The permanent Work Group continues to keep current with
salinity control efforts and suggests revisions. The Work
Group operates under a schedule which enables the states to
take action on any potential revisions by the required revisions

date.
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POLICY FOR IMPLEMENTATION
OF THE COLORADO RIVER SALINITY STANDARDS
THROUGH THE NPDES PERMIT PROGRAM
Prepared By
The Colorado River Basin Salinity Control Forum
February 28, 1977

In November 1976, the United States Environmental Protection
Agency Regional Administrators notified each of the seven
Colorado River Basin states of the approval of the water
quality standards for salinity for the Colorado River System
as contained in the document entitled "Proposed Water Quality
Standards for Salinity Including Numeric Criteria and Plan of
Implementation for Salinity Control, Colorado River System,
June 1975," and the supplement dated August 25, 1975. The
salinity standards including numeric criteria and a plan of
implementation provide for a flow weighted average annual
numeric criteria for three stations in the lower main stem of
the Colorado River: below Hoover Dam, below Parker Dam, and
at Imperial Dam.

The Plan of Implementation is comprised of a number of
Federal and non-Federal projects and measures to maintain the
flow-weighted average annual salinity in the Lower Colorado
River at or below numeric criteria at the three stations as
the Upper and Lower Basin states continue to develop their
compact—apportioned waters. One of the components of the Plan
consists of the placing of effluent limitations, through the
National Pollutant Discharge Elimination System (NPDES) permit

program, on industrial and municipal discharges.



The purpose of this policy is to provide more detailed
guidance in the application of salinity standards devel oped
pursuant to Section 303 and through the NPDES permitting
authority in the regulation of municipal and industrial sources.
(See Section 4LOR2 of the Federal Water Pollution Control Act.)
This policy is applicable to discharges that would have an
impact, either direct or indirect on the lower main stem of the
Colorado River System. The lower main stem is defined as that
portion of the main river from Hoover Dam to Imperial Dam.

I. Industrial Sources

The Salinity Standards state that "the objective for

discharges shall be a no-salt return policy whenever practi-

cable." This is the policy that shall be followed in
issuing NPDES discharge permits for all new industrial
sources, and upon the reissuance of permits for all exist-
ing industrial sources, except as provided herein. The
following addresses those cases where no-discharge of salt
may be deemed not to be practicable.

A. New Construction

1. ©New construction is defined as any facility from
which a discharge may occur, the construction of
which is commenced after October 18, 1975. (Date
of submittal of water quality standards as required
by 4O CFR 120, December 11, 1974.) Appendix A

provides guidance on new construction determination.



The permitting authority may permit the dis-

charge of salt upon a satisfactory demonstra-

tion by the permittee that it is not practicable

to prevent the discharge of all salt from pro-

posed new construction.

The demonstration by the applicant must include

information on the following factors relating

to the potential discharge:

(1) Description of the proposed new construc-
tion.

(2) Description of the quantity and salinity
of the water supply.

(3) Description of water rights, including
diversions and consumptive use quantities.

(4) Alternative plans that could reduce or
eliminate salt discharge. Alternative
plans shall include:

(a) Description of alternative water
supplies, including provisions for
water reuse, if any.

(b) Description of quantity and quality
of proposed discharge.

(¢) Description of how salts removed
from discharges shall be disposed of
to prevent such salts from entering

surface waters or groundwater aquifers.



(5)

(6)

(d) Costs of alternative plans in dollars
per ton of salt removed.

Of the alternativés, a statement as to

the one plan for reduction of salt dis-

charge that the applicant recommends be

adopted.

Such other information pertinent to demon-

stration of non-practicability as the

permitting authority may deem necessary.

In determining what permit conditions shall be

required, the permit issuing authority shall

consider, but not be limited to the following:

(1)

(2)

(3)

The practicability of achieving no dis-

charge of salt.

Where no discharge is determined not to be

practicable:

(a) The impact of the total proposed salt
discharge of each alternative on the
lower main stem in terms of both tons
per year and concentration.

(b) Costs per ton of salt removed from
the discharge for each plan alterna-
tive.

(c) Capability of minimizing salinity
discharge.

With regard to both points, one and two

above, the compatibility of state water
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laws with either the complete elimina-
tion of a salt discharge or any plan for
minimizing a salt discharge.

(4) The no-salt discharge requirement may be
waived in those cases where the salt load
reaching the main stem of the Colorado
River is less than one ton per day or 350
tons per year, whichever is less. Evalua-

tion will be made on a case-by-case basis.

B. Existing Facilities

1.

The permitting authority may permit the discharge
of salt upon a satisfactory demonstration by the
permittee that it is not practicable to prevent the
discharge of all salt from an existing facility.
The demonstration by the applicant must include
information, in addition to that required under
Section I,A,l,b; the following factors relating to
the potential discharge:
(a) Existing tonnage of salt discharged and
volume of effluent.
(b) Cost of modifying existing industrial plant

to provide for no salt discharge.

" (c) Cost of salt minimization.

In determining what permit conditions shall be
required, the permit issuing authority shall con-

sider the items presented under I,a,l,c (2), and
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IT.

in addition; the annual costs of plant modification
in terms of dollars per ton of salt removed for:

a) No salt return.

b) Minimizing salt return.
The no-salt discharge requirement may be waived in
those cases where the salt load reaching the main
stem of the Colorado River is less than one ton
per day or 350 tons per year, whichever is less.

Evaluation will be made on a case-by-case basis.

Municipal Discharges

The basic policy is that a reasonable increase in salinity

shall be established for municipal discharges to any portion

of the Colorado River stream system that has an impact on

the lower main stem. The incremental increase in salinity

shall be 400 mg/l or less, which is considered to be a

reasonable incremental increase above the flow weighted

average salinity of the intake water supply.

A.

The permitting authority may permit a discharge in
excess 6f the 400 mg/l incremental increase at the time
of issuance or reissuance of a NPDES discharge permit,
upon satisfactory demonstration by the permittee that
it is not practicable to attain the 400 mg/l limit.
Demonstration by the applicant must include information
on the following factors relating to the potential

discharge:

Description of the municipal entity and facilities.

Description of the quantity and salinity of intake



water sources.

Description of significant salt sources of the
municipal wastewater collection system, and
identification of entities responsible for each
source, if available.

Description of water rights, including diversions
and consumptive use quantities.

Description of the wastewater discharge, covering
location, receiving waters, quantity, salt load,
and salinity.

Alternative plans for minimizing salt contribution
from the municipal discharge. Alternative plans
should include:

(a) Description of system salt sources and alterna-

tive means of control._

~(b) Cost of alternative plans in dollars per ton,

of salt removed from discharge.
Such other information pertinent to demonstration
of non-practicability as the permitting authority

may deem necessary.

In determining what permit conditions shall be required,

the permit issuing authority shall consider the follow-

ing criteria including, but not limited to:

l.

The practicability of achieving the 400 mg/1l
incremental increase.

Where the 400 mg/l1 incremental increase is not



determined to be practicable:

(a) The impact of the proposed salt input of each
alternative on the lower main stem in terms
of tons per year and concentration.

(b) Costs per ton of salt removed from discharge
of each alternative plan.

(¢) Capability of minimizing the salt discharge.

If, in the opinion of the permitting authority, the
data base for the municipal waste discharger is
inadequate, the permit will contain the requirement
that the municipal waste discharger monitor the water
supply and the wastewater discharge for salinity.

Such monitoring program shall be completed within

2 years and the discharger shall then present the
information as specified above.

Requirements for establishing incremental increases
may be waived in those cases where the incremental
salt load reaching the main stem of the Colorado River
is less than one ton per day or 350 tons per year,
whichever is less. Evaluation will be made on a case—
by-case basis.

All new and reissued NPDES permits for all municipal-
ities shall require monitoring of the salinity of the
intake water supply and the wastewater treatment plant

effluent in accordance with the following guidelines:



Treatment Plant Monitoring Type of

Design Capacity Frequency Sample
<:l.O MGD Quarterly Discrete
1.0 - 5.0 MGD Monthly Composite
5.0 - 50.0 MGD Weekly Composite
:>S0.0 MGD Daily Composite

1. Analysis for salinity may be either as total
dissolved solids (TDS) or by electrical conductiv-
ity where a satisfactory correlation with TDS has
been established. The correlation should be based
on a minimum of five different samples.

2. Monitoring of the intake water supply may be at
a reduced frequency where the salinity of the

water supply is relatively uniform.



APPENDIX A

GUIDANCE ON NEW CONSTRUCTION DETERMINATION

For purposes of determining a new construction, a source

should be considered new if by October 18, 1975, there has

not been:

(1)

(2)

(3)

(&)

Significant site preparation work such as major

clearing or excavation;
Placement, assembly, or
facilities or equipment

facilities or equipment

and/or
installation of unique
at the premises where such

will be used; and/or

Any contractual obligation to purchase unique

facilities or equipment.

Facilities and equipment

shall include only the major items listed below,

provided that the value

of such items represents a

substantial commitment to construct the facility:

(a) structures; or

(b) structural materials; or

(¢) machinery; or

(d) process equipment; or

(e) construction equipment.

Contractual obligation with a firm to design, engineer,

and erect a completed facility (i.e., a turnkey plant).
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APPENDIX B

Present and Projected
Water Use in the

Colorado River Basin
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APPENDIX C

Documents in Support of
USBR Salinity Control Program



: Statement of .
The Colorado River Basin Salinity Control Forum
on Appropriations for
Colorado River Basin Salinity Control

The Colorado River Basin Salinity Control Forum is composed of
water resources and water quality representatives appointed by the
Governors from the seven basin states of Arizona, California, Colorado,
Nevada, New Mexico, Utah, and Wyoming*. For the past few years, the
Forum has presented statements to your committee in support of funding
for Colorado River Basin Salinity control. The seven states are again
united in presenting this statement on behalf of appropristions for
Title II of Public Law 93-320, the Colorado River Basin Salinity
Control Act, and the Colorado River Water Quality Improvement Program
authdrized under earlier legislation. This basin-wide program will
benefit citizens in both the United States and Mexico.

The President's budget recommends $13,433,000 for funding of
Title II of Public Law 93-320 for continued construction of three
authorized salinity control units: Paradox Valley, Colorado, $2.358
million; Grand Valley, Colorado, $4.159 million; and Las Vegas Wash,
Nevada, $6.916 million. The budget also recommends $1,595,000 for
continuing investigations leading to feasibility reports on other
salinity control units, a decrease of about $867,000 from the 1978
F.Y. appropriation.

The budgeted funds for construction on the three funded units
is sufficient to keep these units on schedule, which is essential in

order to meet the Congressional directive in P.L. 93-320, the Colorado

* See attachment for membership of Forum

Presented in 1978



River Easin Salinity Control Act, that salinity levels in the lower
mainstem of the Colorado River be maintained at or below 1972 levels
while the Basin states continue to develop their compact—apportioned
waters and to meet the salinity standards adopted by the seven states
in 1975. Unless these standards are met, rising salinity will cause
economic detriments to U. S. citizens of many millions of dollars
annually. 1In addition, if the Colorado River's salinity rises
substantially, the United States may be faced with a new salinity
problem with Mexico, notwithstanding the salinity reductions that
will result from operation of the Yuma Desalting Plant. Thus, the
salinity control units now under construction are not only essential
to the well-being of United States' citizens, but contribute materially
to international comity with Mexico.

In the latter part of 1975, the Forum and the Basin states approved
Colorado River water quality standards for salinity, including numeric
criteria and a plan of implementation for salinity control, in response
to the Environmental Protection Agency (EPA) regulations of
December 18, 1974, under the Water Pollution Control Act Amendments
of 1972 (P. L. 92-500). The salinity standards have been approved by
EPA. The plan of implementation consists of a number of federal
and non-federal projects and measures to maintain the flow-weighted
average annual salinity in the lower main river at or below the
recommended numeric criteria through 1990, while the Basin states
continue to develop their compact—-apporticned waters.

The states are fully committed to do all within their power to
control the river's salinity. However, the Colorado River is an

interstate and international stream, with most of its drainage area



owned or controlled by the federal government. A large amount of
salinity is generated from these lands. Thus, the major thrust of

the implementation plan lies with the federal salinity control program
identified in Title II, P. L. 93-320.

The Administration's recommended funding for F. Y. 1979 is
below the 1978 F. Y. appropriation for continuing feasibility
investigations (General Investigations) of potential salinity control
units under the Colorado River Water Quality Improvement Program.

This reduction will delay the completion of the Bureau of Reclama-—
tion's investigations of several of these units, by about one year
to two and a half years.

These delays will cause corresponding delays in the subsequent
Steps necessary in authorizing, funding, and constructing salinity
control units. The Forum's on-going studies of future river salinities,
to be used for updating the Colorado River salinity standards, indicate
that extensions in completion of the salinity control units could
adversely affect the achievement of the standards.

Accordingly, the Forum urges that the total appropriation for
the Colorado River Water Quality Improvement Program be increased by
about $600,000 to $2,195,000, as this sum should be sufficient to
keep the investigational work on schedule.

On behalf of the seven Colorado River Basin states represented
on the Colorado River Basin Salinity Control Forum, I thank you for

the opportunity to present this statement.



ARIZONA:

CALTFORNIA:

COLORADO:

NEVADA:

NEW MEXICO:
UTAH:

WYOMING:

MEMBERS OF
COLORADO RIVER BASIN SALINITY CONTROL FORUM

Dr. Ron Miller, Chief, Bureau of Water Quality Control
Wesley E. Steiner, Executive Director, Arizona Water
Commission

Myron B. Holburt, Chief Engineer, Colorado River
Board of California

W. Don Maughan, Vice Chairman, State Water Resources
Control Board

Evan Dildine, Technical Secretary, Colorado Water Quality
Control Commission, Colorado Department of Health

Laren D. Morrill, Deputy Director, Colorado Water
Conservation Board

Fitzhugh Scott, III, Attorney at Law

Ernest G. Gregory, Chief, Bureau of Environmental Health,
State Department of Health

Donald L. Paff, Administrator, Division of Colorado
River Resources

Roland D. Westergard, State Engineer, Division of Water
Resources

Stephen E. Reynolds, State Engineer

Daniel F. Lawrence, Director, Division of Water Resources

Lynn M. Thatcher, Director, Bureau of Environmental
Health, Utah State Division of Health

George L. Christopulos, State Engineer
Clement Lord, State Engineer's Qffice’

CHAIRMAN OF FORUM:

Daniel F. Lawrence, Directcr, Division of Water
Resocurces, Utah
SECRETARY OF FORUM:

Ival V. Goslin, Executive Director
Upper Colorado River Commission



Statement of
The Colorado River Basin Salinity Control Forum
on Appropriatioas for the
Colorado River Basin Salinity Caatrol

Presented by
Ival V. Goslin, Secretary

The Colorado River Basin Salinity Control Forum is composed of
water resources and water quality representatives appointed by the
Governors from the seven basin states of Arizona, California, Colo-
rado, Nevada, New Mexico, Utah, and Wyoming.* In the spring of 1976,
the Forum presented a statement to your committee in support of fund-
ing for Colorado River Basin salinity control. Again the seven states
are united in presenting this statement on behalf of appropriations
for implementing Title II of Public Law 93-320, the Colorado River
Basin Salinity Control Act, and the Colorado River Water Quality Im-
provement Program authorized under earlier legislation. These basin-
wide programs will benefit citizens in both the United States and
Mexico.

Summary of Specific Action Requested

Colorado River Water Quality Improvement Program:

For General Investigations - add $ 100,000
to budget item
In President's budget 1,980,000

Total appropriation requested for
Colorado River Water Quality
Improvement Program $2,080,000

The President's budget recommends $8,385,000 for funding of
Title II of Public Law 93-320 for continuing construction of three
authorized salinity control units, Paradox Valley, Colorado; Grand
Valley, Colorado; and Las Vegas Wash, Nevada. The budget also
recommends $1,980,000 for continuing investigations leading to
feasibility reports on other salinity control units.

It is essential that construction on these three units continue
without delay in order to meet the Congressional directive in
P.L. 93-320, the Colorado River Basin Salinity Control Act, that
salinity levels in the lower mainstem of the Colorado River be
maintained at or below 1972 levels while the basin states continue
to develop their compact apportioned waters and to meet th=z salinity
standards adopted by the seven states in 1975.

*See attachment for membership of Forum.
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Without salinity contrcl, water users in the Colorado
River Basin can expect increasing salinity accompanied by ma:ior
economic detriments. By the year 2000, annual detriments are
estimated to increase by around $160,000,000 if there are no
salinity control measures.

While the Administration may justify spending under
Title I as being required for our international relations,
salinity control features constructed under Title II are also
important to long-range comity with Mexico. The seven-state
Committee of Fourteen, which was advisory to the U. S. Depart-
ment of State on the United States - Mexico Colorado River
salinity problem, stated in testifying in support of H.R. 12165,
93rd Congress, "Without the control of upstream salinity, the
United States will be faced with a new salinity problem with
Mexico . . . ." This fact was recognized by both the United
States and Mexican negotiators. Ambassador Herkert Brownell,
the United States negotiator with Mexico in 1972-1973 on the
U.S.-Mexico salinity problem stated, ". . . that unless the
United States does control this threatened and almost certain
increase of salinity above Imperial Dam, the water we deliver
to Mexico may become unacceptable, and we shall, in the future,
have a new salinity problem with that country." Thus, the
salinity control projects authorized by Title II are not only
essential to the well-being of United States citizens, but con-
tribute materially to international comity with Mexico.

In the latter part of 1975, the basin states, through the
"Forum," approved Colorado River water quality standards for
salinity, including numeric criteria and a plan of implementation
for salinity control, in response to the Environmental Protection
Agency (EPA) regulations of December 18, 1974. The salinity
standards have been approved by EPA. The plan of implementation
consists of a number of federal and non-federal projects and
measures to maintain the flow-weighted average annual salinity
in the lower maln river at or below the recommended numeric criteria
through 1990, while the basin states continue to develop their
compact—-apportioned waters. The key components of the plan are:

1. prompt construction of the four salinity control
projects authorized by Title II of P.L. 93-320,

2. construction of the 12 other projects identified
in Title II or their eguivalents,

3. placing of effluent limitations on industrial dis-
charges, and the states will implement a no-salt
return policy wherever practiceble,

4, reformulation of previously authorized, but un-
constructed, federal water projects to reduce salt
loading, and



5. use of saline water for industrial purposes when-
ever practicable.

The states are fully committed to do all within their power
to control the river's salinity. The Colorado River is an inter-
state and international stream, with most of its drainage area owned
or controlled by the federal government. A large amount of salinity
is cenzrated from these lands. Therefore, the heart c¢f the imple-
mentation plan lies with the federal salinity control program
identified in Title II, P. L. 93-320.

Since submission of the President's budget to the Congress,
it has been ascertained that the Bureau of Reclamation possesses
the capability to prudently use $100,000 in addition to the
$1,980,000 in the budget for continuing feasibility investigations
(General Investigations) of potential salinity control units
under the Colorado River Water Quality Improvement Program:

Total Add-on requested $ 100,000
In President's budget 1,980,000

Total appropriation requested
for the Colorado River Water
Quality Improvement Program $2,080,000

On behalf of the seven Colorado River Basin States repre-
sented on the Colorado River Basin Salinity Control Forum, thank
you for the opportunity to present this statement.



MEMBERS OF COLORADO RIVER BASIN SALINITY CONTROL FORUM

ARIZONA:
Clifford C. Tabor, Consulting Engineer
Wesley E. Steiner, Executive Director, Arizona
Water Commission

CALTFORNIA:
W. Don Maughan, Vice Chairman, State Water Resouusces
Control Board
Myron B. Hoiburt, Chief Engineer, Colorado River
Board of California

COLORADO:
Evan Dildine, Technicial Secretary, Colorado Vuter Quality

Control Commission, Colorado Department of Health
Laren D. Morrill, Deputy Director, Colorado Water
Conservation Board
Fitzhugh Scott III, Attorney at Law

NEVADA:
Ernest G. Gregory, Chief, Bureau of Environmental Health,
State Department of Health
Donald L. Paff, Administrator, Division of Colorado
River Resources
Roland D. Westergzrd, State Engineer, Division of
Water Resources

NEW MEXICO:
Stephen E. Reynolds, State Engineer

UTAH:
Lynn M. Thatcher, Director, Bureau of Environmental
Health, Utah State Division of Health
Daniel F. Lawrence, Director, Division of Water Resources

WYOMING:
George L. Christopulos, State Engineer

CHAIRMAN OF FORUM:
Conald L. Paff, Administrator,
Division of Colorado River Resources

SECRETARY OF FORUM:
Ival V. Goslin, Executive Director,
Upper Colorado River Commission
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Statement of
The Colorado River Basin Salinity Control Forum
on Appropriations for the

Colorado River Basin Salinity Control

Presented by: 1Ival V. Goslin, Secretarv
April 1, 197¢

The Colorado River Basin Salinity Control Forum is composed of water
rescurce and water quailty representatives appointed by the Governors from
the seven basin atates of Arizona, California, Colorado, Nevada, New Mexico,
litah, and VWyoming.* In the spring of 1975, the Forum presented a statement
to your committee in support of funding for the Colorado River Basin saliaity
control. Again the seven states come, united, in presenting this statement
on behalf of appropriations for Title II of..Public Law 93-320, the Colorado
River Basin Salinity Control Act, and the Colorado River Water Quality
Improvement Program authorized under earlier legislation. This basin-wide
program will benefit citizens in both the United States and Mexico.

Summary of Specific Action Regquested

Colorado River Basin Salinity Control Program (P.L. 93-320, Title II):

For Construction:

add § 500,000 to budget amount
add 580,000 to budget amount
add 500,000 to budget amount

add $1,580,000

Faradox Valley Unit
Grand Valley Unit
Las Vegas Wash Unit

i

Total for construction

In President's budget
for pre-construction 520,000

Total requested appropriation ’
for Title II of P.L. ¢3-320 . . . . . . . $2,100,000

Colorado River Water Quelity Improvement Program:

For General Investigations - add $ 100,000 to twuiget amount

In President’s budget _ 1,950,000

Total appropriation requested
for Colorado River Water
Quality Improvsment Program . « « « « o . §2¢9§2&222

-

*See attachment for memberchip of Forum.



The President's budget recommends $520,000 for funding Title II of Public
Law 93-320 for pre-construction activities for the four authorized salinity
control units, Paradox Valley, Colorado; Grand Valley, Colorado; Las Vegas Wash,
Nevada;. and Crystal Geyser, Utah. The budget also recommends $1,950,000 for
continuing investigations leading to feasibility reperts on other potential
salinity control units.

Although Definite Plan reports for the, four projects will be completed
by June, 1976, the proposed budget does not provide for initiation of construc-
tion. We believe this to be a shortsighted action that will eventually result
in more costly solutions. By comparison, the President's budget calis for an
appropriation of $42,600,000 to initiate construction of facilities for Title I
of P.L. 93-320, which will benefit only Mexico.

We respectfully point out to the committee that it was twenty years ago
that Congress first directed the Department of the Interior to conduct salinity
studies of the river. The Bureau of Reclamation, the Geological Survey, the
Environmental Protection Agency and its predecessors, the states individually
and collectively through the Forum have all conducted studies on this matter.
After years of study, Congress, in June, 1974, enacted P.L. 93-320, the ''Colo-
rado River Basin Salinity Control Act,' which authorized construction of the
four ealinity control units, previously mentioned, upstream from Imperial Dam.
In order to meet the Congressional directive contained in the 1974 Act that
salinity levels in the lower main stem of the Colorado River be maintained at
or below 1972 levels and to meet the salinity standards adopted by the seven
states in 1975, it 1s necessary that construction be initiated on the salinity
control projects in fiscal 1977.

Without salinity control, water users in the Colorade River Basin can
expect increasing salinity accompanied by major economic detriments. By the
year 2000 annual detriments are estimated to increase by around $70,000,000
if there are no salinity control measures.

Another aspect ¢f salinity control is international relations. While
the Administration may justify epending under Title I as being required for
our international relations, salinity control features constructed under
Title II are also important to long-range comity with Mexico. The seven-
state Committee of Fourteen, which was advisory to the U.S. Department of
State on the U.§5.-Mexico Colorado River salinity problem, stated in testify-~
ing in support of H.R. 12165, 93rd Congress, '"Without the control of upstream
salinity, the United States will be faced with a new salinity problem with
Mexico . . . ." This fact was recognized by both the U.S. and Mexican negoti-
ators. Ambassador Herbert Brownell, the U.S. negotiator with Mexico in 1972-73
on the U.S. Mexisco salinity problem stated, ". . . that unless the United States
does control this threatened and almost certain increase of s2linity above.'
Imperial Dam, the water we deliver to Mexico may become unacceptable, znd ‘we
shall, 1in the future, have a new salinity problem with that country.'" Thus,
the salinity control projects authorized by Title TII are not only essential
toc the well-being of United States citizens, but contribute materially to
international conity with Mexico.

In the latter part of 1975, the basin states, through the Forum, approved
Colorado River water quaiity standards for salinity, including numeric criteria
and a plan of imnlementation for salinityv control, in response to the Environ-
mental Protection Agency regulations of December 18, 1974. Tha plan of

2



implementation consists of a namber of federal and non-federal projects and
measures to maintain the flow-weighted average annual salinity in the lower
main river at or below the recommended numeric criteria through 1990, while
the Basin states continue to develop their compact-apportioned waters. The
key components of the plan are:

1. Prompt comstruction of the four salinity control projects
authorized by Title II of P.L. 93-320,

2. Construction of the 12 other projects identified in Title iI
or their equivalents,

3. Placing of effluent limitations on industrisl discharges. The
states will implemeiat a no-salt return policy wherever practicable,

4. Reformulation of previously authorized, but unconstructed, federal
water projects to reduce salt loading, and

5. Use of saline water for industrial purposes whenever practicable.

The states are fully committed to do all within their power to control
the river's salinity. However, the Colorado River 1is an interstate and inter-
naticnal stream, with most of its drainage area owned or controlled by the
federal government. A large amount of salinity is generated from these lands.
Thv*, the heart of the implementation plan lies with the federal salinity

coutrol nrogrem identified in Title II, P.L. 93-320.

It is essential that construction be commenced in fiscal year 1977 on
the initially authorized salinity control units. Since submission of Presi-
dent TFord's budget to the Congress it has been ascertained that the Bureau of
Neclamation possesses the capability to prudently use funds to initiate con-
struction on three of the salinity control units, as follows:

Paradox Valley unit $ 500,000
Grand Valley unit 580,000
Las Vegas VWash unit 500,000
Total edd-on requested for construction $1,580,000

In President's budget for pre-
construction activities 520,000

Tofal appropriation requested for
Title II of P.L., 93~320 . . . . . . . .$2,100,C30

The Purean also needs $100,000 in addition to the ‘61,950,000 in the
budget for continuing feasibility investigations (General Investigations) of
potential salinity control units under the Colorado River Water Quality Improve-
ment Progran:

Total Add-on requested $ 100,000
In President's budget _1,950,000

Totgl approprilation requested for the
Colorado River Vater Quality Improve~
ment Program . . 0 4 v 4 . e . s . . . . 482,050,000

On bchalf of the seven Colorado River Basin States represented on the
Colorado River Basin Salinity Control Forum, I thank vou for the copportunity
to present this statement. -



MEMBERS OF COLORADO RIVER BASIN SALINITY CONTROL FORUM

ARIZONA:

CALIFORNIA:

COLORADO:

NEVADA:
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UTAH:

WYOMING:

Clifford C. Tabor, Consulting Engineer
Wesley E. Steiner, Bxecutive Director, Arizona Water Commission

W. Don Maughzn, Vice Chairman, State Water Resources Control Board

Myron B. Holburt, Chief Engineer, Colorado River Board of California

Warren J. Cole, Chief, InterstatePlanning Branch, Department of
Water Resources

E. B. Pugsley, Director, Engincering and Sanitation, Colorado
Department of Health

Laren D. Morrill, Deputy Director, Colorado Water Conservation Board

Fitzhugh Scott, ITI, Attorney at Law

Ernest G. Gregory, Chief, Bureau of Environmental Health, State
Department of Health

Donald L. Paff, Administrator, Division of Colorado River Resources

Roland D. Westergard State Engineer, Division of Water Resources

Stephen E. Reynolds, State Engineer

Lynn M. Thatcher, Director, Bureau of Environmental Health, Utah
State Division of Health
Daniel F. Lawrence, Director, Division of Water Resources

Arthur E. Will{amson, Administrator, Water Quality Division,
yoming Department of Environmental Quality
George L. Christopulos, Stata Engineer

CHAIRMAN OF FORUM:
Donald L. Paff, Administrator
Division of Colorado River Resources

SECRETARY OF FORUM:
Ival V. Goslin, Executive Directer
Upper Cclorado River Commission
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STATEMENT OF
THE COLORADOQO RIVER BASIN SALINITY CONTROL FORUM
ON APPROPRIATIONS FOR THE
COLORADO RIVER BASIN SALINITY CONTROL ACT
TITLEI1. P.L. 93-320

Submitted by lval V Goslin, Secretary

In the spring of 1974, the Committee of Fourteen appeared before
Congress on behalf of the seven Colorado River Basin States, and recom-
mended that the Colorado River Basin Saiinity Control Act of 1974 be
enacted, subject to some recommended modifications. Subsequently, that
legislation was enacted as Public Law 93-320. and we now have before
Congress the Administration's Budget for fiscal year 1975-1976 to begin

implementation of the Act.

Again, the seven Colorado River Basin States are united in pre-
senting a statement in support ot the salinity control program, speaking
through the seven~state Colorado River Basin Salinity Control Forum. The
Forum is comprised of representatives, appointed by the Governors, of
water quality and water resources agencies in the seven states. The Forum
is now engaged in developing salinity standards for the Colorado River,
including numeric criteria and a plan of implementation for salinity co'ntrol,

in cooperation with the Environmental Protection Agency.

The need for a basin-wide salinity control program was presented
in the Committee of Fourteen's 1974 statement, and is further documented
in reports of the Federal Environmental Protection Agency* and the U. S.
Bureau of Reclamation.** The current studies of the Forum emphasize
the need and urgency to implement the salinity control program authorized

by P.L. 93-320.

*  "The Mineral Quality Problem in the Colorado River Basin," 1971.
** "Colorado River Water Quality Improvement Program, Status Report, "

January 1974.

Presented in 1975



The Administration has proposed a budget for fiscal year 1976
that includes $3,508,000 for Title II of the Colorado River Basin Salinity
Control Act, P.L. 93-320, and provides $913,000 for the three-month
budget transition period, July 1 - September 30, 1976. As testified by
Commissioner Stamm on the appropriation request, the Bureau of Recla-
mation has additional capability for the amount of $500,000 ($200,000
in the regular fiscal year 1976 and $300,000 for the transition quarter).
These additional funds would be utilized for preconstruction activities,
preparation of designs and specifications, and purchase of right-of-way
for the Las Vegas Wash salinity control unit. It is essential that these
additional funds be made available to enable meeting the salinity control

objectives of the Colorado River Basin Salinity Control Act.

The Colorado River Basin Salinity Control Forum supports the
Administration's budget and the additional funds for the Las Vegas Wash

Unit, and recommends that Congress appropriate these funds.

On behalf of the seven Colorado River Basin States represented
on the Colorado River Basin Salinity Control Forum, thank you for the

opportunity to present this statement.



Statement of
The Colorado River Basin Salinity Control Forum
on Appropriations For
Colorado River Basin Salinity Control
Presented by

Daniel F. Lawrence, Chairman

March 20, 1978

The Colorado River Basin Salinity Control Forum is
composed of water resources and water guality representatives
appointed by the Governors from the seven basin states of
Arizona, California, Colorado, Nevada, New Mexico, Utah, and
Wyoming.

Following the enactment of the Colorado River Basin
Salinity Control Act in 1974 (P.L. 93-3290) state, local, and
federal efforts in the basin have largely centered on implement-
ing the programs mandated in Title II of the Act. The Forum
and the basin states approved Colorado River Salinity standards
that depend upon the Title II programs and other non-federal
actions being carried through to completion.

The primary responsibility for implementing the Title II
programs rests with the Secretary of Interior. Congress also
directed the Secretary of Agriculture to undertake activities to
carry out the objectives of Title II. The seven states would
iike to emphasize the importance of the Department of Agriculture's
role and urge additions to the Department's fiscal year 1979
budget in order that its responsibility for salinity control can

ke met.



The Department of Agriculture, through the Soil Conser-
vation Service has been cooperating with the Bureau of Reclama-
tion, other federal agencies and state and local agencies in the .
investigation of salt source units in the basin where irrigated
agriculture and private watershed lands are believed to be con-
tributing in a major way to the increasing salt concentrations
in the river. These investigations are funded through the River
Basins Surveys and Investigations line item in the budget. We
support funding levels for this activity which will permit these
investigations to continue on schedule with activities of the
Department of the Interior. The research work of the Agriculture
Research Service at the U.S. Salinity Lab at Riverside, California
and at other locations is making important contributions in under-
standing the complex nature of salinity problems and this work
needs to continue.

The Soil Conservation Service has just completed its
final report on the feasibility of an on~-farm program for salinity
control in the Grand Valley area of Western Colorado. The Grand
Valley Unit is one of the major salinity control projects autho-
rized in Title II (a map of the project area is attached). The
authorization directs the combining and lining of off-farm irriga-
tion canals and laterals. This work is now underway by the Bureau
‘of Reclamation. Title II also authorizes the Secretary of Agri-
culture to plan and construct on-farm system measures. These
measures include activities such as ditch lining to reduce seepage,
land leveling to facilitate the use of lined ditches and to allow

more uniform applications of water, installation of subsurface



drains where practicable, and conversion to drip and sprinkler
methods of irrigation.

The Grand Valley contributes about 600,000 to 700,000
tons of salt annually to the Colorado River. Most of the salt
is leached from the soil and the underlying Mancos shale, and
carried to the river by deep percolation from irrigation and by
seepage from the irrigation delivery system. Of this amount,
on-farm irrigation practices and systems contribute about 300,000
tons while runoff and erosion from upland areas adds an additional
80,000 tons. The Soil Conservation Service study demonstrates
that implementation of on-farm measures can effectively reduce
the annual salt load from irrigated farmland by 130,000 tons at
a total cost of $21,050,000. Based on the other salinity control
measures authorized and under construction in the basin the on-
farm program in the Grand Valley would be one of the most cost
effective.

We therefore request that an appropriation of $1.5
million ke included in Conservation Operations for the Soil
Conservation Service to initiate Colorado River Basin on-farm
salinity control work in The Grand Valley Unit in Colorado in
fiscal year 1979. There is presently no money in the President's
budget for this purpose.

It is necessary that the on-farm program be funded and
implemented at the same time as the major canals and laterals are
improved by the Bureau of Reclamation. The efficient control of
salts from this area depends on both the on-farm and off-farm

improvements.
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Statement of
The Colorado River Basin Salinity Control Forum
to
Subcommittee on Department of Agriculture and Related Agencies
Committee on Appropriations

Presented by
Ival V. Goslin, Secretary

The Colorado River Basin Salinity Control Forum is composed
of water resources and water quality representatives appointed
by the Governors of the seven basin states, Arizona, California,
Colorado, Nevada, New Mexico, Utah, and Wyoming.* This Forum has
presented testimony before the Public Works Subcommittee in sup-
port of funding for the Colorado River Basin salinity control
program executed under Title II of Public Law 93-320, the Colorado
River Basin Salinity Control Act. "While major activities in the
program are under the leadership of the Secretary of the Interior,
there are equally important activities under the jurisdiction of
the Secretary of Agriculture. The seven states are united in
support of the important work which the Department of Agriculture
already has underway as its part of the Colorado River Basin '
salinity control program.

Summary of Specific Action Requested

- The "Ferum" endorses an addition of $1,500,000 to
the fiscal year 1978 budget to implement the installation
of on-farm irrigation measures that will be effective in
reducing salt loading of the river.

The Soil Conservation Service has been cooperating with the
Bureau of Reclamation, other federal, state, and local agencies
in the investigation of salt sources in the basin where irrigated
agriculture and private watershed are believed to be contributing
to the increasing salt concentrations in the river. These investi-
gations are funded through the River Basins Surveys and Investiga-.
tions item in the budget. We support funding levels for this
activity which will permit these investigations to continue on
schedule with the activities of the Department of the Interior.
The research work of the Agricultural Research Service at the
U. S. Salinity Laboratory at Riverside, California, and at other
locations, is making important contributions to the understanding
of the complex nature of salinity problems. This work should be.

continued.

*See attachment for membership of Forum.

Presented in 1977



Results of 1investigations in the Grand Valley Unit, Colorado,
show that of the 600,000 to 1,000,000 tons of salt entering the
river in this reach, about 360,000 tons per year are added as a
result of seepage from on-farm ditches and application of excess
water during the irrigation season.

Detailed studies of the Soil Conservation Service show that
a program of ditch lining, contouring, land leveling, and improved
irrigation methods can reduce this salt loading by 180,000 tons
per year. Another 20,000 tons of salt can be prevented from
entering the river by proper treatment and management of watershed
lands adjacent to the irrigated area. The estimated total cost
of these measures is $15 to $20 million. Based on the other
salinity control measures authorized and under consideration in
the basin, the on-farm program in the Grand Valley will be one of
the most cost effective.

We reguest that $1.5 million be added to the budgeted item for
Conservation Operations for the Soil Conservation Service to initiate
this program in the Grand Valley Unit in fiscal year 1978. The
program should be administered in a manner similar to the Wellton-
Mohawk Irrigation Improvement Program being performed by the Service
with funds provided by the Department of the Interior under authority
of Title I of the Act for the benefit of Mexico. We believe a
federal cost share of 75 percent is necessary to assume timely
installation of the improvement measures and would be justified
by downstream benefits.

We wish to emphasize that to be practicable the on-farm program
should be i1mplemented simultaneously with the improvement of the
major canals and laterals by the Bureau of Reclamation. This work
is scheduled for installation beginning in 1978. Effective control
of salts depends on both the on-farm and off-farm improvements.

Thank you for the opportunity to present this statement to
this subcommittee on behalf of the water users of the seven Cclorado
River basin states.
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CCL.ORADD RIVER BASIN SALINITY CCNTROL ADVISORY COUNCIL
P. 0. BOX 19090
LAS VEGAS, NLVADA 89119

September 26, 1977

Mr. Keith I. Higginson, Commissioner
Burcau of Reclamation

Department of the Interior

Room 7651, TInterior Building
Washington, D. C. 20240

Dear Commissioner:

It is with plecasure I transmit four copies of the September 19,
1577, Report on Colorado River Basin Salinity Control Program
by the Colcrado River Basin Salinity Control Advisory Council
pursuant to Section 204 of PL 93-320 and the Council's Charter
of June, 1976. This is the second annual report by the Council,
wiich is transmitted through you to the Secretaries of Interior
and Agriculture and the Administrator of the Environmental
Protuection Agency.

The transmittal of this report concludes my responsibilities

as Chairman of the Council and any future communication relat-
ing teo the Ccuncil's activities will be handled by Mr. Daniel
Lawrence in accordance with my letter to you dated August 8, 1977.

Sincerely,

Den—

Donald L. Praff
Chairman

cc w/enclosure:
Mr. Daniel F. Lawronce, Chairman, Division ¢f Water Resources,
435 State Capitol Bldg., Salt Lake City, Utah 84114
Mr. Wesley E. 3Steiner, Gtate Fngineer & Executive Director,
Arizona Water Commissicn, 222 N. Central, Phoenix, Arirscna
Mr. Myron B. Holburt, Chief Lnoineer, Colorado River Board of
Calif., 107 S. Brocsdway, Los Angeles, California 90012

[ #]

H

5003

Mr. Johkn Keyes, Jr. III, Chief, Watar Quality Office, USBR, D:inver

Federal Center, P. O. Box 25007, Denver, Colorado 80225



REPORT ON COLORADO RIVER BASIN
SALINITY CONTROL PROGRAM
By

Colorado River Basin Salinity
Control Advisory Council

The Council is comprised of no more than three members,
appointed by the Governor, from each of the Seven Colorado
River-Basin states. It currently consists of 20 members. _

The current membership is shown o©n Attachment 2. During the
1976-77 fiscal year, Donald L. Paff, Nevada, served as Council
Chairman and Daniel F. Lawrence, Utah, as Vice Chairman. Most
of the members of the Advisory Council are also members of

the Colorado River Basin Salinity Control Forum. The Council
and Forum have different, but related, functions.

The legislative authority, functions, and duties of the
Advisory Council, its relationship to the Salinity Control Forum
and the Colorado River Basin salinity control program were
covered in the Council's first annual report, dated July 22, 1976.

The Adviscry Council met twice since the last report was
given, on March 1, 1977 in Phoenix, Arizona, and on July 15,
1977 in San francisco, California. At the second heeting,
Daniel F. Lawrence, Utah, and Wesley E. Steiner, Arizona, were
elected Chairman and Vice-Chairman of the Council, effective
October 1, 1977. The permanent Work Group of the Colorado River

Basin Salinity Control Forum continued to serve the Council in



-

the capacity of a technical review and study team. Myron B.
Holburt, California, is Chairman of the Work Group. The

Work Group is currently in the process éf revising and updating
the Salinity Control Forum Standards and also reviewing the
Salinity portion of all the Section 208 Water Quality Plané

in the Colorado River Basin for conformance with the

Forum's Water Quality Standards for Salinity.

Program Recommendations

Las Vegas Wash Salinity Control Unit

) A U. S. Bureau of Reclamation re-evaluation of the Las
Vegas Wash Salinity Control Unit indicated a reduction in salt
removal potential from the amount originally estimated.
Consequently, the, Bureau posed the question as to whether or
not it shoéld continue with the project.‘ Based on a USBR report
presented on February 28, 1977, which indicated a possible’
increase in the amount of salt that could be removed and a
reduction in the overall cost of the project, the Advisory
Counéil, on March 1, 1977, recommended that thevBureau proceed

with the project.

Salinity Control Policy

The U. S. Bureau of Reclamation presented to the Advisory
Council a proposal regarding the preparation of a written policy
on salinity'control. The Council did not feel th&t such a
document was needed because national policy has already been
esteblished by P.L. 93-320. The Council, on March 1, 1977,
reccrmended that, instead, the Bureau should prepare a plan;of

L]
[ ’
implementaticn and schedule for salinity control.
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Repayment for Salinity Control Units

P.L. 93-320 specifies that repayment for the authorized
salinité control units be based on a 75 percent Federal and
25 percent basin-wide cost sharing arrangement. The Couhcil
agreed on March 1, 1977, that the same repayment percentages
should be eﬁplied-fo the other units which are under feasibility
investigation. “

Total Water Management Plan

~ A study of a basin-wide total water management plan was

proposed by the U. S. Bureau of Reclamation's Washington office.
The Council saw no reed for such a study and recommended on
March 1 and July 15, 1977 that the study not be undertaken.

Comprehensive Environmental Impact Statement

The Department of Interior, in response to a request from
the Environmental Defense Fund, has instructed the Bureau of
Reclamation to undertake a comprehensive environmental impact
statement of the entire Colorado River Basin. This statement
will consider the cumulative impact on the river's salinity
of various alternative water development schedules. The cost
of the statement} between $1.5 and.$2 million, is'to'be included
with the costs of the individual development projects. The
Council questioned at their July 15, 1977 meeting the propriety
of having the water users pay for the study which is not legally
required.

Geohydrologic Study of Coal Producing Areas

Utah representatives proposed that the Bureau of Reclamation

undertake a comprehensive geohydrologic study of the potential



coal producing areas in the basin to determine the impact

of mine dewatering on river salinity. The Council recoﬁﬁended
on July 15, 1977, that representatives from the Bureau and

Utah develop a proposed program for consideration by the,Councii.

LaVerkin Springs Unit

The Bureau of Reclamaticn is scheduled to complete its
feasibility level report on the LaVerkin Springs Unit in the
middle of the 1978 Fiscal Year. ‘Based on progress reports
received by individual Council members, the project appears
to be feasible and, if the final reports verify the interim
findings, the Council recommends that the report be promptly

submitted to Congress for construction authorization.

Budget Recommendations

Fiscal Year 1979

Department of the Interior

The Council continues its recommendation made last year
for the expeditious completion of three of the four salinity
units authorized for construction: Grand Valley, Colorado;
Paradox Valley, Colorado; and Las Vegas Wash, Nevada. Funds
in the amount of $8.5 million have been appropriated for
construction on the above projects in Fiscal Year 1978. It
is essential that this construction be continued at the
maximum practicable rate. Complete and accurate information
on construction schedules and specific dollar amounts are not

available to the Council at this time. On the basis of what
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information is available, the Council recommends that the
Bureau of Reclamation include in its budget for Fiscal Year

1979 funding for construction in the approximate amount of:

Grand Valley Unit $4.0 million
Paradox Valley Unit 2.5 million
Las Vegas Wash Unit 5.0 million

First Stage
$11.5 million

Investigation and planning on the other salinity control
units and -other-activities identified as the Water Quality
Improvement Program should be continued at the current level
of about $2 million. In planning the expenditure of these
planning and investigation funds, we continue our request for
the Bureau of Reclamation to budget funds for research in
reducing the costs of solar evaporation ponds.

Funds should be budgeted for the Bureau of Land Management
in the amount of $200,000 for the 1979 Fiscal Year to continue
its investigatory work on measures to reduce salt contributed
by natural resource lands. In addition, the Bureau of Land
Management should budget a one-time sum of $900,000 to purchase
and install facilities for monitoring salinity, from those areas
found to be contributing significant volumes of salt. The
Bureau of Land Management should budget annually sufficient
funds to operate these monitoring devices.

Department of Agriculture

The Council had understood that $1.5 million was available
in the Scil Conservation Service's Fiscal Year 1976 budget to

begin construction of the on-farm portion of the Grand Valley Unit.
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Later, the Council discovered that it is uncertain whethef

these funds will{be available. Accordingly, the Council

now recommends that the Soil Counservation Service include

in its budget for Fiscal Year 1979 apprdx;mately $1.5 million

for construction of on-farm measures of the Grand Valley lnit.

The Soil Conservation Service and the Agricultural'Research
Service should continue their present salt source studies and
research efforts at their current funding level of about $700,000.

Environmental Protecticn Agency

The Agency shéuld vigerously support the recommendations
herein for necessary authorizations and funding for the
Departments of Interior and Agriculture as being consistent
and compatible with the goals and objectives of the Standards
for Salinity and Plan of Implementation for Salinity Control

adopted by each of the Colorado River Basin States.
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COLORADO RIVER BASIN SALINITY CpNTROL ADVISORY COUNCIL

|
July 23, 1976

Mr. Gilbert C. Stamm 4
Commissioner of Reclamation

Bureau of Reclamation

Washington, D.C. 20240

Dear Mr. Stamm:

The Charter of the Colorado River Basin SBalinity Control
Advisory Council directs the Council to report to the
Secretaries of the Departments of the Interior and
Agriculture and the Administrator of the Environmental
Protection Agency through you.

Enclosed are separate letters to the Secretaries of
Interior and Agriculture and the Administrator of EPA
submitting the first report from the Council.

Sincerely,
sl BNAES Ly

D. L. TFAFF

Donald L. Paff

Chairman, Advisory Council
P. O. Box 19090

Las Vegas, Nevada 89119

. Enclosures



REPORT ON COLORADO RIVER BASIN
SALINITY CONTROL PROGRAM . -

Colorado~Rive:yBasin Salinity
Control Advisory Council
July 22, 1976

Public Law 93-320, the "Colorado River Basin Salinityv Control
Aét of 1974" authoriéed construction, opefétibn and«maintenanée“of
certain works in the Colorado River Basin to control the salinity
of water available in the Colorado River for use in the United SEates
and Mexico. Section 204 of the Act established a Colorado River
éasin Salinitf Control Advisory Council. The-Céﬁécil isuééﬁérised
of no more than three membefs from each state appointed by the
governor. A Charter for the Council was approved by the Secretarics
of the Interior and Agriculture and the Administrator, Environirental
Protection Agency on February 6, 1976 and revised Junc 22, 1976.

This Charter further defines the activities of the Council.

Membership & Functions of the Council

- The Council currently consists of 20 members from the sever.
basin states. The current membership is shown on Attaéhment A,

The Cduncil is to advise the Secretaries of the Departments of
Interior 'and Agriculture and the Administrator of the Environmental
Protection Agency on all matters relating to effi;ient and timely
planning and eXécution of the salinity control measures and
procedures specified in Public Law 93-320, Title II. The Council's
duties include receiving reports from Interior and making suggestions
6n the plans and progress of the salinity control activities; reviewing

and commenting on research activities related to salinity control;



serving as a liaison between the states and the three federal agencies;
and recommending to the three agencies the study of new projects,
techniques and methods to control calinity.

The Advisory Council has had two meetings since its foimation.
The Council elected Don Paff, Nevada, Chairmnan, and Dan Lawrence,
Utah, Vice Chairman. The permanent Work Group of the Cdlorado Rive.
Basin Salinity Control Forum was assigned to serve the Council in
.the capacity of a technical review and study tcam. Myron Holburt,
California, is Chairman of the Work Group. ’

— ... Relationship. to the Forum . . _

Most of the members of the Advisory Council are also members of
the Colorado Piver Basin Salinity Control Forum. The Council and
Forum are related in their activities but do have different functions.

P.L. 92-500, as interpreted by the Environmental Protaction
Agency, required setting of numerical criteria for salinity for the
- Colorado River including the establishment of an interstate oruani-
zation to develop a salinity control plan. The BRasin states, in
response to EPA's requirements formed the interstate adency, the
Colorado River Basin Salinity Control Forum. The Forum dovelopad
water quality standards for salinity for the Colorado River including

a plan of implementation which have been adoptcd,by the saven basin

states as part of their state standards and are under consideration

hd -y

bv EPA. A permanent Work Group, under the authority of the Forum,
is charged with making the necessary studies, providing technical
advice and kecning current with events and changes which will enable
the Forum to make any needed revisions in the numeric criteria and

plan of implementation.



Salinity Control Program

- The plan of implementation as set forth by the Forum is designed
to reduce salinity by the most cost-effective means in order to offsct
the expected increase in salihity’caused by future basin water use.
The plan consists of more than implementation of the facilities
‘identjfied ianitlé iI, P.L.793¥320; Although these units constitute
the major salt reduction efforts, additional control will be achieved
by placing effluent limitations, principally under the National

'
Pollution Discharge Elimination System (NPDES) permit program,

reformulation of previously authorized but unconstructed federal
water projects to reduce salt loading, and other non-federal
actions.

Studies conducted by the Forum in establishing the standards
showed that without construction of the uni;s‘sbecified in P.L. 93-320,
it would be impossible to meet the established standards, whilc the
basin states continue to develop their compact-apportioned waters.

'The amount of salt in water directly influences the utility
of the water, and increased salt concentrations have detrimental
impacts on water users. Such detriments include either decreasndd
producfivity or increas2d production costs or both for agricultural
and industrial users. Urban water users also suffcr significant
detriﬁents. “lurrent studies by the U.S. Bureau of Reclamation
and .niversity researchers show that significant economic benefits
will accrue from maintaining salinity at the 1972 levels. The lower
basin alone will realize benefits ranging from 90-100 million dpllafs

annually. Benefits will also be realized by some Upper Basin users,



but at a much lesser magnitude, through improved water management
options. |

Another aspect of salinity control is international relations.
Since the early 1960's, the United States experienced difficulties
with Mexico regarding the salinity of Colorado River water delivered
~to that Country. Following a series of temporary agreements, a
permanent agreement was finally reached between the United States
and Mexico in August 1973. The agreement's key element is a

’
guarantee that the salinity of the water delivered to Mexico will

not exceed by more than ilslmg/i kéi;;-gr-ﬁiﬁﬁgljo-ﬁé/l) the”a;éraqc
annual salinity of the Colorado River at Imperial Dam.

The importance of control of salinity upstream of Imperial
Dam was recognized by Ambassador Herbert Brownell, the Uniteu
States negotiator with Mexico in 1972-73 on the United States -
Mexico salinity problem when he stated, ". . . that unless the
United States does control this threatened and almost certain
increase of salinity above Imperial Dam, the water we deliver to
Mexico may become unacceptable, and we shall, in the future, have
a new‘salinity problem with that country." The salinity control
projects authorized by Title II are not only essential to the
well-being of United States citizens, but will éontribute materially

to internatidnal comity with Mexico.



Program Recommendations - —

Fiscal Year 1978

The Advisory Council makes the following recommendations:

Department of Interior ~ The Council recommends expeditious

-

complction of three of the four salinity 1nits authorized for

construction; Grand Valley, Colorado, Paradox Valley, Colorado,

and Las Vegas Wash, Nevada. Funds in the amount of $2.08 milliun

have been appropriated to commence construction on the above prdjects
in Fiscal Year 1977. It is essential that this construction be "~ = —
continued at the maximum possible rate. Complete and accurate
information on feasible construction schedules and specific dollar
amounts are not available to the Council at this time. On the

basis of what information is available, it is recommended that

the Bureau of Reclamation include in its budget for Fiscal Year 1978

funding for construction in the approximate amount of:

Grand Valley Unit $ 3.5 million
Paradox Valley Unit 3.0 million
Las Vegas Wash Unit 3.5 million

first stage

$ 10.0 million
Investigation and planning on the other salinity control units and
other.activiEIés indentified as the Water Quality ImproVement Program
should be coﬁtinued at the current level of about $2 million. -Most
of the proposed salinity control projects include evaporation pond

facilities whether control is solar evaporation of saline source

water or evaporation of the brine reject stream following desalting.



A large portion of the proposed project costs are related to the .

evaporaticn ponds. The Bureau of Reclamation should budget sufficient

funds for research in the area of evaporation pond cost reduction.
Funds should be budgeted for the Burecan of Land Management in

the amount of $200,000 to continue its investigatery work on

‘measures to reduce salt cbntributed by natural resource lands.

Department of Agriculture - The Soil Conservation Service and

the Agricultural Research Service should continue their present
salt sourcemsgg§}¢s and research efforts at their current fund;;g
level of about $700,000. The Department shouié activeiy seek
authority and funding for the purpose of financing the installation
of needed on-farm improvement measures for salinity control as

recommended by the studies being performed.

Environmental Protection Agency - The Agency should vigorously

support the recommendations herein for necessary authorizations
and funding for the Departments of Interior and Agriculture as
being consistent and compatible with the goals and objectives of
the Standards for Salinity aﬁd Plan of Implementation for Salinity

Control adopted by each of the Colorado River Basin States.

[
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COLORADO RIVER BASIN SALINITY CONTROL FORUDM
355 South Fourth East Street '
Salt Lake City, Utah 84111

July 7, 1975

Hon. Gilbert G. Stamm
Ccmmissioner

Bureau of Reclamation
Department of the Interior
Washington, D, C. 20240

Dear Commissioner Stamm:

Public Law 93-320 created the Colorado River Basin Salinity Control
Advisory Council. In November 1974, Assistant Secretary of the Interior
Jack Horton wrote each of the Colorado River Basin States' Governors re—’
questing the individual Governors designate their representatives on the
Council. All ¢f the Governors have responded and the Council now stands
ready to fulfill its advisory responsibilities.

While not explicitly stated in the bill, presumably it is the re-
sponsibility of the Secretary of the Interior or his representative to call
a meeting of the Council. We hope such a meeting is called soon. In
the meantime, the Colorado River Basin Salinity Control Forum, whose
membership is practically identical with that of the Council, considered
the above subject at its June 20, 1975, meeting. It was concluded that
the Forum should present its views on a highly important matter, i.e.,
the management of the USBR salinity control program. The Forum is in a
good position to offer some positive suggestions in this area because of
the long asscciation of many of its members with the program to date and
because of the need for a successful program in the future..

Background

Briefly the pertinent background information on the salinity control
program follows:

During the latter part of 1970, representatives of the Colorado River
Basin states discussed the establishment of a basinwide salinity control
program. Included were discussions of which entity could best implement
the proposed Colorado River Basin Salinity Control Program. Consideration
was given to an organization of the basin states, a new federal-state entity
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and the existing federal agencies. It was concluded that the Bureau of
Reclamation would be the best agency to carry out this new program because
of its long experience and expertise on the river. In November, 1970, a
meeting was held with the Commissioner of Reclamation and he agreed to
transfer funds early in 1971 from the Westwide Program to stream monitor-
ing activities for suggested salinity control projects.

In the spring of 1971, legislators from the Colorado River Basin
States were instrumental in adding $500,000 for Colorado River salinity
control studies in fiscal year 1971-72. On July 30, 1971, representatives
of the basin states met with former Under Secretary of the Interior Pecora.
The Under Secretary stated that Interior should play the major role in the
salinity control program and he directed the Commissioner of Reclamation
to prepare a report on salinity control projects and a timetable for studies
and construction. In the fall of 1971, Commissioner Armstrong established
the USBR's Colorado River Water Quality Improvement Program (CRWQIP).
In February, 1972, the Bureau issued its report entitled "Colorado River
Water Quality Improvement Program," which described the program and its
organizational management structure. ’

From fiscal year 1971-72 through fiscal year 1974-75, a total of
about $7,800,000 has been expended for the salinity control program.
An additional $4.4 million is budgeted through September, 1976.

Current Organization of Salinity Control Program

As we understand it, the organizational structure within the Bureau
of Reclamation for execution of CRWQIP is as follows: The responsibility
for overall direction is assigned to the Assistant Commissjoner - Resources
Planning, with the work activities being carried out under ‘the direction of
the Regional Directors of the Upper Colorado and Lower Colorado Regions.
The work in the Lower Colorado Region is accomplished in the region's plan-
ning office. The work in the Upper Colorado Region is accomplished in the
region's planning office and its Western Colorado Projects Office. The Water
Quality Office in Denver has the responsibility to coordinate, develop and
expedite the activities of the CRWQIP and to work with other federal, state
and local agencies. The Chief of the Water Quality Office reports to the
Chief of the Division of Planning in Denver who reports to the Assistant
Commissioner - Resources Planning.
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Comments on Current Organization

. To date, it appears that the current Regional Director - Water Quality
coordinator arrangement has not been as effective as had been hoped, which
may be due to the fact that the coordinator does not have the responsibility
of directing the program. The current programs appear to be operated as
several related but independent programs rather than as a basinwide program.
It may be that the Regional Director-coordinator arrangement is an impediment
to the Bureau conducting the salinity control program as truly a basinwide
program.

Recommended Management Structure

The Forum members are convinced that a Project Manager for the
CRWQIP as discussed below would be the best management approach for
the future of the program. However, it is recognized that because of the
existing structure of the Bureau, other approaches may be more desirable.
Therefore, two modified project manager alternatives are also presented.

Project Manager Concept

The CRWQIP is considered by the basin states to be a major con-
tinuous program that will last for vears. It differs from many of the UJSBR
programs that have been handled in the »nast and deserves special consider-
ation by the USBR of a different managerient approach. In the past, repre-
sentatives from the basin states asked the Bureau to reorganize the salinity
control program using the project manager concept. The organizational
structure envisioned would be similar to that used by industry and many
other well-managed organizations for important programs. A high level
project manager would have the responsibility for overall policy, determin-
ation of the scope of each activity, and control of priorities.

The individuals to work on the program would be selected primarily
from within the Bureau's two regional offices, field offices, and the Engineer-
ing and Research Center staff in Denver, but would physically remain within
their functional units.

The Project Manager should be in a position to manage research,
general investigations, feasibility studies and advance planning for salinity
control measures through the Colorado River Basin, and provide the liaison
with the States. He should be responsible for establishing the scope,
schedule, and funding for all work activities and for decisions on which
of these should be expedited, delayed, added or abandoned. He should

also be able to use funds for consultants as well as for Bureau personnel.
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Management Board - Project Manager Concept

- Under this concept, the Project Manager would operate under an
overall policy with priorities and scope determined by a-board of USBR
officials. The board would consult with the Assistant Commissioner -
Resources Planning, and the two Colorado Regional directors and other
members as the Commissioner determined to be desirable.

Lead Region - Project Manager Concept

In this approach, one regional office would be assigned as the lead
region for the salinity control program. A project manager would be appointed
for CRWQIP who would report to the Regional Director of the lead region.
Knowledgeable personnel in Denver could be assigned as consultants or given
specific tasks.

Summag Y

.The Forum recommends that the Bureau adopt the project manager
concept for the CRWQIP. The alternative approaches of Policy Board -
Project Manager Concept and Lead Region - Project Manager Concept are
also submitted for your consideration.

Sincerely yours,

e
V4

’

'/'/*'/7_‘ (.'tfl‘:l“,)/((--r‘/g.\
ALynn M. Thatcher
Chairman

cc: Members of Forum
David L. Crandall
Manual Lopez
John Maletic
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September 2, 1977

siinaon, Conmisgzioner
U, §. Dareau of Reclamation

Wachinzsson, De T. 202247

vz are viriting to you because of our concern over lack of

cemstruation progreas on the Grand Vailey Unit of the Colorad:s
River Selinity Cantrol Preogram. We are perticularly cconcerned
sbout vour understanding of the effectiveness of this preject as
erpressad at our August <43 meceting (:ithous Don and Tval present).
Whiis vou proposed at that time to again review tiic issuz with
vous shalf, we ore writing in the velief that it wouid he hslipiul
for yeu to hear directly from.us concerning our knowledge ot the
roekecound and expected effrctiveness of the Grand Vailey Saiinity

SN0 SN N

Jait.
HISTOEY OF GRAND VALLEY UNIT
The increzse in the salt l1cad of the Cclorado River as a
resuls of irrigation activities in Grand Valley has been extensivelvw
investigated over many years. The U. S. Geological Survey first

identified the magnitude of salt icading from irrigation ir Grand
Valley iz its comprzhensive report, "Water Resources cf the Upper
oilorado River Basin - Techniczl Report," Professicnal Paper

Noo 441, publisted in 1965. -

(@]
O

In the late 1960's, the Bureau of Reclamation and the predecessor
of the Environmental Protection Agency jointly funded extensive
studies on Colorado River salinity scurces and potertial control.

A regort summarizing these studies entitled "The Mineral Quality
Problem in the Colorado River Rasin," was completed around 1970

hut not published until 1971 bty the EPA. This report substantiated
the zna.yses made by the USGS regarding salt loading in Grand
Valley, ani advanced the concept that salts were picked up as
seepagze water from the irrigation transmission and distribution
systems and farm operations percolated through and over the under-
lying *ancos Shale formation in returning to the Colorado ERiver.
The veport also outlined a salinity control project in Grand Velley
vased o. reducing canal and farm seepage losses SO as to decrease
Lhe velvme of dissolved salts enteripg the Colerado River.
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In order to obtain field work on these concepts, the EFPA
began funding recearch projects in the Crand Valley in 1970 and
1971. These projects, primarily conducted by Colorado State
University (C3U), included the lining of canals and laterals
in a small secticn of Grand Valley, the construction of experimental
farms, and other research activities. CSU's work verified the
concepts that salt loading occurred as a result of deep percolation
raturning to the river and that reductions in deep percolation
from canal lining and on-farm improvements would reduce the river's
salt load.

In 1972, the Bureau of Reclamation presented a program for
rcntrolling the salinity cf the Colcrado River, called the C>lorado
Eiver Water Quality Improvement Program. Studies investigating
cortrol measures outlined in the program commenced in that year.
In 1974, Congress passed F. L. 93—32% which authorized for con-
struction four of the salinity control measures presented in the
Bureau's program, including the Grand Valley Unit. While the
Grand Valley Unit is the only irrigation improvement project
authorized for construction by P. L. 93-320, the Act directed the
Bureau to expedite completion of planning reports on four other
irrigation source units.

In 1973, the Agricultural Research Service (ARS) began detailed
analyses of irrigation operations in Grand Valley. Since that time,
a total of about $1.6 million has been spent by ARS on its studies.
The USBR also coatinued its activities which included extending
grants to other agencies as well as performing analyses with its
own staff that verified the relationship between canal leakage and
salt pickup. The Soil Conservation 3ervice (SCS) and the Coleorado
Wate» Conservaticn Board (CWZR) also conducted salinity investi-
gations in Grand Valley.

wuAuvmlﬁAthe—early-lQ?Olsqmeél-céLi#u;4yﬂxrcie3—invel¥edmia~the_Grandw

Valley salinity control measures formed the Grand Valley Salinity
Coordinating Committee to coordinate their activities. This
cormittee included representatives c¢f canal companies and water
users within Grand Vallev, ARS, 58&, USBR, CSU, and the CWCB.

CONCLUSIONS OF CCORDINATING COMMITTEE

The agencies conducting research in Grand Valley have reached
a series of conclusicns with regard to the salinity situation
therein to which ail agrece. These are briefly set forth as follows:

1. Quantity of salt added to river system due to irrigation
operations. 1nicially, there was some question as to the quantity
of salt picked up due to Grand Valley irrigation operations. This
resulted from the procedure used to determine salt pickup, which
ased data from stream flow gaging of both flow rates and salinity

to ¢ onduct mass talances. Because of the large volumes of river
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filow past the gaging stations, small errors in the basic data
resulted in widely-fluctuating values of computed salt pickup.
However, using other procedures to determine salt pickup that are
bazed on analyses of surface and subsurface flow within Grand
Valley, znd using data gathered over the past seven years, all
investigators have reached general agreement that the rate of
salt pickup averages about 700,CCC teons per year in Grard Valley.

2. Volume of salts picked up is properticnal to volune of
weler percolating tnrough the ground back to the River. Research
studies on highly-instrumented experimental farms and on sub-
drainage basins by both CSU ard ARS have proved the concept thav
reductions in d=ep percolation in Grand Valley would reduce salt
pickup ia a roughly proportional manner.

3., Sources of water percolating through the ground. Deep
percolation ol water irom irrigaticn operations occurs from the
following sources: the Government Highline Canal, the non-federal
canals, laterals from the canals tc farmers' fields, on-farm
irrigation ditches, and deep percolation of water applied to
farmers' fields. :

ESTIMATES OF SALT LOADING CONTRIBUTIONS

The ARS and CSU researchers haves approached the protlem of
determining salt loading from the above sources by different
approaches, independently evalusting sources of salt loading' due
to desp percolation. The latest estimates developed by the two
grouns oi researchers, based on data gathered over the past
5-7 years, are as follows:

Annual Salt Lcading
(in tons/year)

Seepage from Canals " 248,000 155,000
Seepage from Laterals 217,000 222,C00
Seepage from Farm Ditches 114,000 105,000
On-Farm Deep Percolation 143,000 209, 000

Totals 722,000 691, COO

The tabulation shows that the estimates by CSU and ARS are
essentially identical for the total salt loading occurring and for
the contributions made by laterals and farm ditches. The contri-
bution fiom main canals was estimated to be 93,000 tons greater
in the ARS estimate than in CSU's estimate and or-farm percolaticr
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contricuted 66,000 tons less in the ARS estimsate as compared to the
ol estimate. These differerces should be resclved as &sdditicnal
data are gathered and anaiy:Zed, but even the lower level of the
ectimated rates of salt pickup therefrom are significant enough

to justify appropriate salinity control measures. The C3U investi-
gators cencur with ARS in the estimaved salt load contribution

icm the Government Highline Canal. Thus, mest of the differences
vetwoen the two estimates o” canal contributions of salt are based
uron different assumptions regarding seepage rates from the non—-
fedzral canals in Grand Valley. ‘

Lack of Construction Progress

In March 1975 the Colorado River Basin states were told that
the DeZinite Plan Report (DPR) for the entire Grand Valley Project
wculd be completed in June 1976. In July 1976, we were informed
that the DPR would not be completed until June 1977. In June 1977,
we were told that because of a number of problems on certain
aspects c¢f the project, it was decided to prepare a DPR only on tas
7300 acre Salt Wash area. This would allow cons:ruction of the
fiald station to commence in the curraent fiscal year. The new

dile called for completion of the DPR by September 1, 1977,
~cement of constructicn of a field station in August, 1977,

icwed by detailed design which would allow conmstruction to
commence in the fall of 1978.

The states were in agreement with this program since it allicwe?
for a rapid commencenment cof construction. We were shocked to
find cut after the Burcau's August, 1977, programming conference
thot the Salt Wesh area hzd been cancelled and that the Reed Was
arca was selected with a pessibility of still further celay in

o rencement of constructicn for the Crand Valley Froject.

1.
el

Conclusicons and Recommendations— — -~

The problem of salt contritution to the Colorado River from
irricated agriculture in Crand Valley has been extensively studied
for muny years, with essential agrecmrsnt veirg reached upon the
tctal zalt contribution, the mechanisms causing the salt contri-
tuticr, and feasitle control measures. These measures include
lining laterals and farm ditches, lining the Government Highline
Canai, @21d on-fzrm measures. The only factor not yet resclved is
the volume of salts resulting from the unlined non-federzl canal
systerms in Grand Valley, and the concerned investigators are working
to resuive this issue. Constructicn of the Grand Valley Project
should not be held up pending monitoring of a small portion of the
project. Sufficient information has been developed over the past
decads to assure that the measures to be taken under the Grand
Valley Sailinity Control Program will significantly rsduce the amount
of sult entering the Colorado Kiver.
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We reccmmend that e

(1) The DPR and design work for the Reed Wash area be complet.=d
as soog as possitle so that construction can commence in the fall
of 1978.

(2) Construction of the field station should commence early
in calendar year 1978.

(3) The DPR and design work for units following the Reed Wash
area should be completed as socn as possible so that there will
te no delay in construction. ‘
(4) GCenstruc

tion of the second and subsequent units should rov

i ash areda.

(5) The entire Grand Valley program should be scheduled so tha
there will be no unexpenrnded funds in fiscal 1978. ~

We appreciate that you tock time out from a very busy scheadule
to meet with us and look forward to meeting with vou again on
this subject. Please do not hesitate to contact any of us if you
nzed additional information. )

Because of a lack of time, we were unable to have contributions
to-this letter Ircm all of <he state agencies in the sewver rasin
states that support the Grand Valley Salinity Control Unit. However.
the letter was discussed with Felix Sparks, Director, CWCBE, and
has the support of the state of Colorado wherein the project is
located. '

MYRON B. HOLBURT, Chief Engineer
Colorado River Board of Califorria

WESLEY E. STEINER, Executive Director.
Arizona Water Commission

DONALD L, PAFF, Administreator
Division of Colorado River Resources

IVAL V., GOSLIN, Executive Directcr
Upper Colorado River Commission

v (b %ér1r£¥3r~uﬂjfa

By MYRCH B. HOLBURT
Chief Engineer

Y/
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Mr., Myron B. Holburt

Chief Engineer

Colorado River Board of
California

107 South Broadway

Los Angeles, California 90312

Dear Mr, Holburt:

Your letter of September 8, 1977, expressed the concern of yourself
and others over the progress we are making toward the initiation of
construction on the Grand Valley Unit of the Colorado River Basin
Salinity Control Project.

We, too, regret the delay that has occurred in the Grand Valley Unit,
However, you should keep in mind that the project was authorized
without a feasibility report and the associated supporting studies
that are normally completed prior to project authorization. As a
result certain problems have arisen that would have normally been
uncovered during the feasibility study stage. For example, we
generally agree that there have been sufficient studies conducted

in the Valley to indicate that the construction of the unit as
authorized would effect a significant reduction in salt loading

to the Colorado River, We are concerned, however, that the studies
have not been sufficiently detailed to provide the necessary infor-
mation to determine precisely which areas or which sources (i.e.
canal and lateral seepage or irrigation deep percolatiom) are
contributing the greatest load. We need that information to deter-
mine the most cost-effectivz plan for reducing the salt loading from
Grand Valley. There has been a substantial disagreement among those
who have been active in the Valley as to the precise direction our
activities should take.

We believe it is important to proceed cautiously at first with an
initial stage, in the Reed Wash area, that has an associated monitor-
ing program to evaluate the impact of our activities on the salt
contribution to the river, We agree that long delays while a
monitoring program is conducted are not desirable but believe that

we can obtain the needed information and guidance from such a
monitoring program as construction proceeds,



In addition, we are concerned about the possibility that the water
saved by the unit may be used to irrigate new lands, be applied

to the existing irrigated lands, or be used for other purposes which
could contribute significant salt loading to the river and negate all
or part of the benefits from the unit. As a result of this concern,
we are exploring, with the State of Colorado and the water users in
the Grand Valley, means of assuring ourselves that such a situation
will not occur.

When we have satisfied ourselves that we have adequate protection with
regard to the future use of saved water and have completed negotiation
and signing of an operation, maintenance, and replacement contract with
the local entities involved, we plan to proceed on a schedule similar
to the one you propose with two exceptions. Those exceptions are
associated with your last two recommendations. We believe that future
construction activities should be guided by information obtained from
monitoring the results of our program in the Reed Wash area. While

we do not propose to delay continuation of the project while we
complete a long-term monitoring program, we feel that further work

in the Valley should be guided by any information we can obtain from
such monitoring to assure that we develop a program that is cost-
effective rather than one that would line all canals and laterals
regardless of the variability in impact on salt loading from one

area to another.

We should point out that it is not our intention to stop the program
to wait for input from monitoring activities, We are presently
evaluating several areas of the Grand Valley to determine where
sufficient information is available to proceed. As such areas are
identified we will proceed as rapidly as practicable.

With regard to your last recomnendation, we cannot commit ourselves

at this time, to a program that will assure that there will be no
unexpended funds for the Grand vValley Unit in fiscal year 1978. It

is our intent, however, to proceed with a program that will result in
the obligation of all construction funds available for the Grand Valley
Unit by the end of the fiscal year.

Again, we regret the delays that have occurred in development of the
Grand Valley Unit and assure you that we intend to proceed as rapidly

as practicable in the future.

1f we can be of further assistance, please feel free to call on us.

Sincerely yours,




COLORADO RIVER BASIN SALINITY CONTROL FORUM
355 SoutH FourTH EAST STREET
SALT Lake City, Utaw 84111

July 21, 1978

Mr. R. Keith Higginson, Commissioner e
U.S. Bureau of Reclamation ( e
Interior Building |, \“\<J:"'
Washington, D.C. 20240 -

Dear Keith:

The Colorado River Basin Salinity Control Forum is in the process
of developing for the seven-basin states the once-in-three-years revision
of the water quality standards for salinity in the Colorado River. The
Bureau of Reclamation's Salinity Control Program and Water Quality
Improvement Program represent the major coaponents of the implementation
plan for salinity control.

The Forum is gravely concerned that the Bureau's program continues
to fall significantly behind schedule. 1In 1975, when the Forum developad
its implementation plan for salinity control, the Bureau's schedule called
for eight salinity control units to be either fully or partially on line by
1980. Now only one of those eight units, Grand Valley, is scheduled to be
partially on line by 1980. 1In fact, all of the units authorized or identif:::
in P.L. 93-320 have encountered delays, since 1975, ranging from one to
four years.

The Forum understands there are several reasons for these delays.
Most critical are higher priority being given to construction projects
and planning activities, and man-power limitations.

The Forum urges that the salinity control projects and programs
be given a much higher priority and that the Bureau employ consulting
engineering firms to carry out the planning studies and design activities.

Without the expeditious completion of the salinity control progra=x,
the states will be unable to meet the adopted numeric criteria for salinity;
nor will the Secretary of the Interior be able to implement the salinity
control policy for the Colorado River, as directed by Congress in P.L. 93-
320, to maintain salinity at or below the 1972 levels in the lower main
sten vhile the Basin states continue to develop their compact-apportioncd
waters.

Sipgerely,

M,,QM_,
'Daniel F. Lawrkence

Colorado Rive

Salinity Control Forum



COLORADO RIVER BASIN SALINITY CONTROL FORUM
355 SouTH FourTH EAST STREET
SALT LAKE City, Utan 84111

September 14, 1978

Mr. R. Keith Higginson
Commissioner

Bureau of Reclamation

U. S. Department of the Interior
Washington, D. C. 20240

Dear Keith:

My July 21, 1978 letter to vou expressed the concern of
the seven state Colorado River Basin Salinity Control Forum
that the Bureau's salinity control program continues to fall
significantly behind schedule. On August 2nd, Wesley Steiner,
Myron Holburt, and I met with you, members of your staff, and
the Colorado River Basin Regional Directors on this issue dur-
ing your annual program conference. Our purpose was to directly
convey those concerns to you and ask for expeditious completion
of the planning reports authorized by P.L. 93-320 and a schedule
which would result in earlier completion dates. At the end of
that meeting, the three of us believed that we had made consider-
able progress in coming to some meeting of minds as to a more
expeditious schedule.

We were therefore shocked when we were informed about the
Bureau's revised schedule which was issued subsequent to your
program conference. Attached is a table which lists the schedules
of completion of the planninc reports presented by the Bureau in
1975, late 1977, and the current August 1978 schedule. You will
see that the delays of one to four years from 1975 to 1977,
noted in my July 21st letter, have been increased by about one
to two and a half years for most of the projects. The net result
is that the Bureau's current response to the directive by Congress
in June 1974 (Public Law 93-320), that the Bureau expedite com-
pletion of planning reports is that, with the exception of
LaVerkin Sprinas Unit (which had considerable work done on it
prior to 1974), the earliest planning report is scheduled to be
completed seven years after the date that Congress told the
Bureau to expedite, and the latest will be completed eleven
yvears after that date. We believe the purpose of the planning
reports' language included in P.L. 93-320 is to find out as
quickly as possible which projects are feasible and what should
be their priority for construction. It is not necessary to
proceed to detailed designs and final decisions for all of the
items being covered in the report.
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We recognize the problems that the Bureau has with reduced
manpower, funding, and the regquirements to complete other high
priority work. However, consistent with your other responsi-
bilities, we believe that the salinity program can be expedited.
Our knowledge of the projects indicates that there are two
methods for shortening the completion time for the Bureau's
reports: (1) through use of consulting engineering firms
(A-E contracts) to complete the feasibility reports, and
(2) by reducing the amount of detail required by the Bureau
staff for the feasibility studies.

We have been informed that the Bureau intends to let an
A-E contract for the Meeker Dome project, but believe that
other A-E contracts should also be promptly let. We believe
that the Bureau's current approach of waiting to see if the
consulting firm selected does a good job on the Meeker Dome
report before negotiating other A-E contracts is much too
cautious and will lead to further delays. The use of A-E
contracts should advance the Bureau's August 1978 schedule
for the following units by about two years. A-E contracts
should be let for the Uintah Basin Unit, the Glenwood Springs-
Dotsero Unit, and the Big Sandy Unit. We understand that
some members of your staff are sympathetic to letting a con-~
tract for the Glenwood Springs-Dotsero Unit, but are unsure
whether there will be sufficient money in your budget to do
so. We would be pleased to work with others in the Administra-
tion to try and obtain additional funds for this unit. The
work accomplished to date on the Uintah Unit by the Bureau
would lend itself to prompt completion by a consulting engineer-
ing firm. Although the Big Sandy Unit does not appear tp be
cost effective if the water has to be disposed of, it should
be promptly completed so that it can be used as a possible low
quality water supply for energy development in the Upper Basin.

We also believe that time and money could be saved on the
Lower Gunnison Basin Unit, the Uintah Basin Unit, and the
McElmo Creek .Unit, if more realistic requirements were set
for the feasibility reports. Completion of these reports is
apparently being held up in order to obtain more seepage data,
groundwater movement data, and water quality data. It appears
that sufficient data have been obtained so that the preliminary
design can now proceed with sufficient accuracy to attain the
necessary cost estimates. If it is determined that additional
data are essential, they can be gathered concurrently with
development of the design data and cost information. The final
report can be modified to reflect any changes warranted by the
additional data.
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In addition to the problems of completion of the planning
reports, there are the problems of the projects authorized for
construction in 1974. The four authorized projects are in
various stages of disarray. The Crystal Geyser Unit has been
deferred indefinitely, and the Las Vegas Wash Unit is being
re-evaluated. My September 1, 1978 letter to you expressed
our concerns about the Grand Valley Unit. By decision of the
Bureau, this unit is moving at a snail's pace, with self-
imposed inhibitors to any rapid progress. Only the Paradox
Valley Unit seems to have some consistent movement to it,
although it is also considerably behind schedule.

In summary, we believe it is essential that the Bureau
indicate a strong commitment to achieve the objectives for
salinity control which Congress directed to the Secretary of
the Interior in 1974. It is also essential that the schedule
given to us last month be improved so it can be counted on as
the basic element in the plans of the seven Colorado River
Basin States to meet the salinity standards on the Colorado
River. The seven Basin States are united in their determina-
tion to achieve a strong Colorado River salinity control

program.
Sinpgerely yours,
/
L]
. /Daniel ¥. Lawrgnce
© Chairman S .
DFL:hiw

cc: Each member of "Forum"
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FOR SALINITY INCLUDING NUMERIC CRITERIA AND PLAN OF
IMPLEMENTATION FOR SALINITY CONTROL,
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of continuous review, monitoring and salinity projections
should help identify any potential difficulties which the
Forum will then address within the framework of the federal
regulation of December 18, 1G74.

1 of the items presented in Table 6 address the

S salinity increase, temporary or otherwise.

Ba

C
problem o

1
I
:? g

Colorado River Below Imperial Dam —~ It is the belief
of EPA that the standards should cover the entire River
including that portion below Imperial Dam. However, the
Forum's position is that salinity below Imperial Dam is
subject to Minute 242 and Title I of P.L. 93~320 (P.L.
95-217, Sec. 310{a) and Sec. 511(a)).

i

State and Local Role in Salinity Control -~ The 1975
Forum report called ror the Basin ctates Lo "ldentify and
evaluate water resources management programs, policies, and
regulations and assess them for the purpose of identifying
where they can be redirected toward salinity control policy™,
EPA recommends the results of that activity be reported in

the 1978 Revision.

The Basin states worked with the EPA-funded Denver
Research Institute's study and thoroughly reviewed their
report. The above process has resulted in an identifica-
tion and evaluation of state programs, regulations, and
policies and the results are presented in Table 5 and the
accompanying text. The Forum encourages state and local
entities to investigate and implement these and octher

actions which they find applicable.

Conservation — EPA suggests the Forum include an
examination of oprortunities for implementation of water
conservatlon practices as components of the salinity control
plan. The Forum agrees that opportunities for further reduc-
vion in salt pickup and reductions in non ficlial uses of
water may exist and should be investigated. 'The following
is added to Table 6, page 116:

TN ~

De e
Iy
ot

Activity or f'c

Source of Salinitv Action to be Taken Timing Action
Investigate areas Oct 1981 Forum and
where reduction in Basin States

salt pickup and
reductions in non-
beneficial uses of
water may be achieved.

Al
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Future Direction -~ EPA notes that
the period up to 1990 ard recommends an
solutions. The Forum feels that projecti
12-15 years are too speculaztlive, The 795
beyond 1990 in keeping with the 12-15 year
that time, the Forum will also look at possi

the 12-15 year period.

Northern Colorado Water
Conservancy District

he District supports the 1978 Revision, however, it is
concern d with the provision for inclusion of 208 Plans as
part of the Forum's ﬁmo“empntgtion plan, and suggests modifi-
cation of the approach which would automatically incorporate

all 208 Plans.
After the salinity portions of the 208 Plans have bee

adopted by a state and approved by EPA, they automatically
become a part of the state's plan. The Forum will continue

to work with the basin states to provide guldance in an =ffor
to insure consistency of the salinity portions of <
Plans with the Forum’s goals and objectives. The Forum ap

b
to eithe
PO

the 208

»
ciates the District's concern but does not intend r
support or oppose any portions of 208 Plans which might p
port to control the place or purpose of use of any of the

states' apportioned waters.
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(2):

sShould read:

"Saline irrigation return flows are not located
in areas of present need. However, as plans are
initiated for new plants, studies should be made of
the feasibility of using saline return flows or other
low quality waters for cooling, either by locating

+4-

the plants near such waters or piping the waters €

il

the location of the plants.”

Page 92, (3):

Should read:

"Even though the state itself probably lacks
legal authority to impose land use controls which
would prohibit or limit agriculture on saline lands,
local entities seem to have such authority."

Page 92, (L):

Should read:

"The DRI report says ‘Colorado statutes give no
authority for the state to use economic incentives to
promote change in land use . . .' However, the legis-
lature could provide such authority and money to imple-

ment it."

Page 92, (5):
‘Should read:

"Because water conservancy districts or irriga-
districts are the prime agencies responsible for
prices of water to the ultimate user, such
-5Lricts, not the state, are the entities with legal
thority to make special use charges. The DRI renc:
ates 'Although this action has potential to reduce
amount of agricultural water delivered, particul:
where agricultural return flows contribube sub-

Ly to salinity, it does not meet the criterion
Ly accentable at the loc Le
s generally the case, there

- -y
- i

[
in are:

¢
L
6]
=

9

(=29 ¥ L .
specilal use charges would bhe

iclal in salinity control.”

DO
b




may be summarized
not be required
atural sources and
been placed on i
zible impact on sali
sion of saline soils ha
tine Company suggests that

eff lrected toward determination oF
and 1 od of r@ﬂu01ng “ownsb

] snould not be requ:
agricultural users are no

Jective of main
nuuefbc N Lty . ..‘ the basin =
to AFVQJL? thelr cor -apportioned waters, requir
implem nta “cable alln*1y control
The plap if nity control units which
co qtro? { gl C which are directe
or in L, at ;VL u;aT sources. In addition,
" ng on~farm practice

4
R )

i

rom ,:,..A g i g:) acL i o

! 1S not

would ve equivalent %o
ar Lo tne supply re
Nihy increase of Z-4

at

1121,

Loy
S W O

states
Lo b




Soil Conservabion Service

The Service expresses its concern over the lack
progress in implementing the salinity control program
the lack of coordination with water quality and cons
tion efforts. The Service states that delays in the Bu
of Reclamation's Grand Valley Unit could hamper the s
ful completion of on-~farm measures in the Valley, sinc
measures are dependent upon the location, design and c
tion of the main canals and laterals.

The Forum is pleased that the Soil Conservation
is now taking a significant role in salinity control.
Torum is also concerned about the delays in the Bureau's
s the Burean of Reclamation':s

program. A significant item is
plan to have a year's delay in initiation of construction

of Stage II of the Grand Valley Unit following the comple-
tion of Stage I (Letter of October 2, 1978, Commissioner
Higginson to Dan Lawrence). The Forum urges the Soil Conser-
vation Service to meet with the Bureau of Reclamabtion vo s
if the one-year delay planned by the Bureau can be eliminabec
so that the SCS on-farm program will not be delayed. The

Forum's overall concern is evidenced by the discussion in the
A V\

The SCS urges that efforts be made to secure the

possible coordination between the local 208 agencies,
Forum and federal agencies.

Coordination of effort between responsip
a Forum objective. The Forum initiated a coop
with the 208 agencies in 1977, and, in a number of state
the agencies to which Forum members belong are active parhi-
cipants in the development of 208 Areawide Waste Treatment
Management Plans.

The 3SCS believes that the immediate need is

nlan that will address not only salinity but

Ly aspects, water conservation, water sup
) ' R

‘ fe and instream flow, rabther Lhan a
salt routing anzlysis.

The Forum's objective 15
will maintain the adopted
states develop their compac &
objective iz limited to Lind
develop & Timely and cost fe
accurate salinity projec 18
Forum believes that re Lysl
and new salinity projections a
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addition, EDF concludes that salinity standards should be
set for five additional stations, located at and upstream
of Lees Perry, to ensure proper control, monitoring, and

guidance for future development.

The first conclusion, that the Forum neglects agricultural
and ot her land-use related sources of salinity, is in error.
As stated previously, the Forum is considering all sources
of sallnlty and eight of the salinity control units included
in the plan of implementation are directed totally or in part
at agricultural sources. In addition, management plans to
minimize salt contribution from National Resource Lands are

being investigated.

As regards the second COHCluglOn, the Forum feels that

setting standards at additional stations 1s unnecessary.

The three lower main stem stations for which numeric salinity
criteria have been established appropriately address the

salinity problem; those statlons plus the baseline stations,
should ensure adequate monitoring, control, and plan
evaluation. The setting of stateline or eububdbl standards
would dictate the selection of salinity control projects
and measures that would not be the most cost-effective or
consistent with the bas in-wide ahproach as the basin states
develop their compact-—apportioned waters.

Miscellaneous Comments

A number of agencies submitted comments supporting the
report and made no recommendations for changes. The agencies
are: International Boundﬁwy and Water Commisgsion, Imperial

Irrigation District, California Department of Water Reeouru>

Jener*meﬂt of Water and Power of the City of Los Ange
T

I

uo¢erddo River Water Conservation District, and District 1i
Regional Planning Commission, Colorado.



December 18, 1978

MODIFICATIONS TO THE 1978 REVISION
WATER QUALITY STANDARDS FOR
SALINITY INCLUDING NUMERIG CRITERIA
AND PLAN OF IMPLEMENTATION FOR
SALINITY CONTROL

COLORADC RIVER SYSTEM

Prepared by the
Colorado River Basin Salinity Control Forum

Auvgust 1978

.

‘On the bases of statements made at regional
public meetings held in Las Vegas, Nevada,
on November 14, 1978, and Grand Junction,
Colorado, on November 16, 1978, and on written
comments dated November 22, 1978, or belore:;
and to correct other minor errors, the
following charges, additions and deletions
Lo the above idennii report were approved
b

ntrol FPorum on December 1
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Page 4, last line of first paragraph; change date from
"December 3, 1976"™ to "November 23, 1976v

Page 5, 8th line; should read:
TIPE Heglons VI, VILI, and IX. . .

"

Page 10, footnote l; should read:
"....U. S. Supreme Court..."

Page 16-17; starting with the 3rd paragraph, page 16, the
text should read as follows:

"Historical flow-weighted annual salinities and projected
salinities at Imperial Dam for the 14 maf water supply
condition and low level of development are shown on
Figure 2. The projection for the low level of develop—
ment and the 14 maf water supply is shown as it approxi-
mates the average recent historical rate of development
and the average water supply for the period 1941 to
1976. The five~yeap moving mean of historical and pro-
jected salinities ig shown on Figure 3. The moving mean
dampens annual fluctuations and should be a better
indication of salinity trends. These two figures have
been included in order to compare historical and
projected salinity trends. Figure 4, showing historical
and projected salinities at Imperial Dam for the 14 maf
water supply condition and moderate level of development,
has also been included to demonstrate the effect of a
higher depletion level. The approximate effects of a
500 thousand ton per year reduction in base salt load
on 1990 salinities are shown on Figures 2 and 4."

Page 2l
The chapter title should read "Water Quality Standards
for Salinivy.™

Figure 5, nage 26

Item number 13 should read "3an Rafael River near Green

And Ttem mnwmber 19 should read "Lees Ferry,

River, Utah.”
Arizona."™

should read *Coloraco River

et
Y



Page 37, second line from bottom; should read:
" . with a Stage I . . ."

Page 42
Second paragraph: delete the last sentence and insert the
following:

sThe Bureau of Reclamation and the 208 agency should
coordinate and consult with each other on the studies and
investigations as part of the public involvement Drocess.
Wnen the 208 plan has been defined and the hydrosalinity
studies completed, a salinity control project will be

reformulated.™

Page 42, forth line from the bottom of the page;
eilete "indefinitely"

Page 46
Insert the following sentence at the end of the first
complete paragraph:
"The Bureau of Reclamation and the 208 agency should

coordinate and consult with each other on the studlies
and investigations of the Lower Virgin River, as part

the public involvement process."

of

Page 56, seventh line from bottom; should read:

"..T(National Pollutant..."

Page 61, fourth line

Should read: "...the 'no-salt return policy wherever
practicable.*"

Page 67

The first sentence under the heading Wyoming,"During the
period no permits have been issued nor applications received
for municipal permits," is deleted.

Page 79, fifth line from bottom of page; should read:

"... they include the elimination of discharges to the
river system from"

N
°



Page 87, end of third paragraph

Add the following:

"The states and local entities are encouraged to use
whatever authority they have to implemernt Lnose achions

which are applicable.”

Page 92, (2)

Should read:

"Saline irrigation return flows are not located .in areas

of present need. However, as plans are initiated for

new pilants, studies should be made of the feasibility

ol using saline refturn fLows or other 1ow QUalLity waters
such

for cooiling, either by locatlng the plalts near
: s Or' piping the waters tO the location of tne

L3

Page 92, (3)

Should read:

"Even though the state itsel

d4¢40r1+y Lo impose lands us

prohibit or Limit agricu_ture
Lies seem tOo have suchn au

f probably lacks legal

e controls whicn would
ol saline lands, local

thority."

Should read:

"The D.,R.T. report says 'Colorado statutes give no
authority for the state to use economic uacentives Lo
romcie change in land use...' However, the lcgiola.
provicde sucn aubnority and money LG Ludp.

l
e

SRS~ 0] D 3
Qe“c Le s




make special use charges. The D.R.I. report states
'Although this action has potential LO reduce the
amount of agricultural water delivered, particularly
1n areas where agricultural recurn f.Lows COLLribuLe
gubstantially to salinity, 1t does not meet tne
criterion of belng_po71tlca17y acceptable at the local
level...' FEven though this is generally the case,
there may be some instances where specilal use charges
would be acceptable and beneficial in salLinity control.

Page 92, (6)

Should read:

"The legal authority of the state itself to provide
economic 1incentives for such purposes is questionable.
However, as stated in 3 above, the legislationl could
provide such authorlpy and money to implement it."

Page 95, third paragrgph fourth line; should read:

"ee..which was mentlpned in the 1975..."

Page 96, seventh line; delete the "s" on "specifics."

Page 98, end first paragraph; should read:
"...for those units."

Page 110, Table 6, Colorado Indian Reservation Unit

Should read:

Water Systems  Complete Status  June 1979 USBR; BIA; )

Improvement Report Colorado Tndwangl
Tribal Council

No further investigations
scheduled at this time

On—-Farm Conduct Water Not _vet SCS
Improvements Management Scheduled
Study

Page 110, Table 6, Palo Verde Irrigation District

4

Dates under column heading "Timing" should read as fcllows:

July 1979 (208)




Page 113, Table 6

The fifth item under "Actiocn to be Taken" should read:

"Continual review and identification of recommended
changes 1n water resources programs, regulations and
policies."

and "October 1978" should be changed to "Qn-going"

Page 114, Table 6, New Mexico; first column; should reac:

"Navajo Lands"
Page 116, Table 6

Add the following item to the table:

Entities
Activity or Responsible
Source of Action to be Taken Timing for Taking
Salinity Action
Investigate areas where Oct 1981  Forum and
reduction in salt pickup Basin
and reductions in the non- states

beneficial uses of water may
be achieved.

Appendix A: Add the attached letter.

Appendix A, Page A-2, Industrial Sources, 2nd line:

Should read: "...the 'no-salt return wherever practicable,®"
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