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DEPARTMENT OF AGRICULTURE
OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20250

5 AUG 1993

Honorable Albert Gore, Jr.
President of the Senate

Old Executive Office Building
Washington, D.C. 20501

Dear Mr. President:

Enclosed is the Department of Agriculture’s (USDA) 1993 Report to Congress on
the Colorado River Basin Salinity Control Program. This report is submitted in accordance
with Section 202(c)(5) of the Colorado River Basin Salinity Control Act of 1974, as
amended.

The report has been developed through the cooperative efforts of the following
agricultural agencies serving on the USDA Salinity Control Coordinating Committee:
Agricultural Research Service, Agricultural Stabilization and Conservation Service,
Cooperative State Research Service, Extension Service, and Soil Conservation Service.

Any legislative proposals will be in the Administration's proposals for the 1995
Farm Bill.

Sincerely,

signed
MIKE ESPY
Secretary
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EXECUTIVE SUMMARY

The Colorddo River Basin Salinity Control (CRSC) Program is
authorized by Section 202(c) of Title II of the Colorado River
Basin Salinity Control Act of 1974, as amended (43 U.S.C. 1592).

The Colorado River serves as the primary source of water for over
18 million people in parts of seven Basin States (Basin) --
Arizona, California, Colorado, Nevada, New Mexico, Utah, and
Wyoming --and the Republic of Mexico and is used and reused for
crop irrigation and generating hydro-electric power as well as
municipal and industrial purposes.

Program Mission

The purpose of the CRSC program is to identify salt source areas
in the Basin; to assist landowners and operators in approved
project areas in installing salinity reduction practices to
reduce salinity levels in the Colorado River; to carry out
research, education, and demonstration activities; and, to
monitor and evaluate the activities being performed.

Program Scope

The salinity control program is underway in the following units;
Grand Valley, Lower Gunnison Basin, and McElmo Creek, Colorado;
Moapa Valley, Nevada; Uinta Basin, Utah; and the Big Sandy River,
Wyoming. A joint plan with Bureau of Reclamation is nearly
completed for the Price-San Rafael Utah, Unit. The plan and
environmental documents for each unit identify the salt reduction
and expected impacts on the environment and describe the
voluntary wildlife replacement actions that will be initiated to
replace the wildlife habitat values foregone during
implementation.

Enrollment Activity and Impacts

More than 4,000 contracts have been approved with participants in
the units under implementation since inception through fiscal
vear 1992. At the end of fiscal year 1992, salt loading into the
Colorado River has been reduced cy 153,317 tons. On a unit
basis, this reflects a low of 2,361 tons in the McElmo Creek,
Colorado, Unit where action was recently initiated, to a high of
56,653 tons in the Grand Valley, Colorado, Unit which has been
underway the longest.
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BACKGROUND

In 1922, Mexico used 300,000 acre-feet of Colorado River waters
annually. The possibility of a £future Treaty with Mexico
concerning Colorado River waters was recognized in the Colorado
River Compact of 1922 (1922 Zcmract) which srovided that any right
to the use of such waters accorded Mexico by the United States

saall =& suppliad £ilEst Irom SUTE %S ane, LI insufficient, che
deficiency shall be borne equally by the Upper and Lower Colorado
River Basins.

<o 1930, =fforts to negctrate an agreement failed when Mexico
claimed 4.5 million acre-feet maf) and the United States orfered
50,000 acre-feet. New negctiaticns in 1241 resulted in a 1944
Treaty with Mexico which linked the waters cf the Rio Grande River
with the Colorado River. 3y 1244, Mexicc's use of tzhe Colorado

-

River waters rose to 1.5 maf annuallv.

The 1944 Treaty guaranceed Mexico a minimum quantity of 1.5 maf of
Colorado River waters annually to be delivered according to
schedules furnished in advance by Mexico. If there was a surplus,
as determined by cthe United Staces, an additional 200,000 acre-feer
was authorized, but Mexicc acquired no rights to more than 1.5 maf.
The 1944 Treaty also provided that in case of extraordinary
drought, Mexican deliveries will be reduced in the same proportion
as consumptive uses in the United States were reduced. After
Senate ratification wicth reservacicns, President Truman proclaimed
che 1944 Treaty in force effective November 8, 1945,

V3

tates entered into a Compact which was subject to the previously
lscussed 1922 Compact. The Coclorado River Storage Act was passed
April 1956 to develcop Upper Basin water resources. At that
me, the Lower Colorado River 3asin (Lower EBasin) development had
cceeded more rapidly cthan had :the Uoper Basin and included
nstruction of Laguna Cam, XZoover Dam, DJavis Dam, ©D2arker Dam,
rerial Dam, Colorado River Agueduct, and All-American Canal.

Sctober 1943, =the Upper Cclcorado River BRasin {Uoper Basin)
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ity concentrations in water delivered to Mexico at Morelos Dam
ased from 800 parts ver million (PPM) in 1960 to over 1,300
N 1961. In 1962, salinity concentraticns increased to more
1,500 ppm with salinity levels in some months exceeding 1,500

In November 1261, Mexico charged :the United 3tates with
olating internaticnal Zaw.
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The International Boundary and Water Commission, Jnited States and
Aexico, entered into an August 1972 agreement ‘Minute No. 242)
ipproving a permanent and definitive solution of che international
sroplem of the salinity of the Colcrado River in compliance with
references contained in the June 1972 Joint Communique . of
“residents Richard Nixon and Luis Echeverria.
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BACKGROUND, Continued

The August 1973 agreement provided that the United States shall
. adopt measures to assure that the water delivered to Mexico
upstream of Mexico's Morelos Dam has an average salinity of no more
than 115 parts per million (ppm) plus or minus 30 ppm over the
annual average salinity at Imperial Dam. This assurance :tc

(R

quarantee a certain salinity level would become effective upon

~

ippropriaticn by CJongress to construct the necessary works.

LEGISLATIVE HISTORY

Congress enacted the Colcocrado River Basin Salinity Act, Pub. L. 93-
320 (the 1974 Act), on June 24, 1974. Title I of the 1974 Act
zoncerned vrograms downstrsam of the Imperial Dam under =he
regponsibility of the Secrstary of the Interior. Title II of the
1974 Act concerned measures upstream of the Imperial Dam and
Section 202 (c) directed the Secretary of Agriculture to "cooperate
in the planning and constructicn of on-farm system measures under
orograms available" wichin <ch United States Department of
Agriculture (USDA).

_n carrying out the provisions of the 1974 Act, USDA initiated a
salinity control program through the use of existing authorities
for rvlanning and ctechnical assistance. Cost-share funds were
crovided through the Agricultural Conservation Program (ACP). The
established ACP payment limitation regquired program participants to
corrow money for larger projects or install larger projects in a
piece m2al fashion over a number of years. This limitation created
difficulties in implementing a cost effective salinity control
Drogram.

Cn October 30, 1884, <Ccngress enacted Pub. L. 98-569 {1984
Amendments) which amended —he 1974 Act and established a voluntary
cooperative on-farm salinity centrol vrogram to improve on-farm
water management and reduce watershed erosion. The 1984 Amendments

authorized the Secretary of Agriculture to: {1) identify salt
source areas and determine the salt load resulting from irrigation
and watershed management cractices; {2) vrovide technical and
Zinancilal assistance for ~voluntary implementatlon of salinity
reduction practices; (2) perform information, educaticn, and
rasearch programs; and <! gerform monitoring and evaluation of

changes 1in salt contributions to the Colorado River to determine
orogram effectiveness.

On May 5, 1987, the Agricultural Stabilization and Conservation
Service (ASCS) publishea an interim rule at 7 CFR Part 702,
Cclorado River Basin Salinity Control Program. ASCS issued a final
rule on March 1, 1993.
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OBJECTIVES AND GOALS

The Colorado River Basin :.linity Control program's objective is to
reduce salt loading within the Colorado River to comply with United
States' obligations to Mexico and to achieve numeric water quality
standards for improvement of water guality for all Colorado River
water users. Reductions in salt loading are necessary to maintain
the salinity concentraticns at or below the numeric criteria
discussed below while allowing States to continue development of
water apportioned to them by various compacts and court decrees.

The Colorado River numeric criteria for salinity, measured as total
dissolved solids (TDS), nave been established by the Basin States
cf Arizona, Califcrnia, Zolorado, Nevada, New Mexico, Utah, and
Wyoming, and approved bv EZnvirconmental Prctection Agency (EPA).
The locations for measurement of the numeric criteria for salinity
are: below Hoover Dam, 723 milligrams per liter (mg/L); below
Parker Dam, 747 mg/L; and at Imperial Dam, 379 mg/L.

Historically, the Colorado River carries approximately 9 million
cons of salt past Hoover Dam each year. EPA studies identified
that agricultural irrigaticn recurn flow contributes approximately
37 percent of the total szlt load to the Colorado River.

The projected salt load reduction needed to maintain salinity
concentrations for TDS at or below the adopted numeric criteria is
about 1.5 million tons per year. OJf this tctal amount, the present
salt load reduction goal Zor the Department of Agriculture (USDA)
program is approximately 780,000 tons per year. This goal is based
upon the estimated salt .cad reduction from the six salinity units
under implementation and cne salinity unit in planning status.

The plan of implementaticn for the entire Colorado River Basin was
crevared. and adopted by the Cclorado River Basin Salinity Control
orum (Forum) in 1990 and 3is projected to meet the numeric
riterion at Imperial Zam (Figure 1) by 2010. The Forum is an
rganization composed - cI water resource and water quality
epresentatives appcinted by the Governors of the seven Basin
States. Analysis by the Forum indicates that salinity
concentrations at Imperial Dam would exceed the numeric criteria if
n0 additional salt reducticn actions are implemented. These
crojections’ are based urcn average long-term flows in the river,
zstimated future water Zavelopment, and the combined removal of
salt by USDA, Bureau of =eclamation (Reclamation), and Bureau of
Land Management (BLM) of zZhe Department of Znterior (DOI), salinity
zontrol units.
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OBJECTIVES AND GOALS, Continued

The projections were obtained from the Colorado River Simulation
System (CRSS) computer mcdel developed by Reclamation. The CRSS
model is a’'package of computer programs and data bases developed by
Reclamation as a tool for use by water resource managers dealing
with water related issues and problems in the Colorado River Basin.
fhe CRSS model is a computer program which simulates the flow of
water and salt through zh system and the operation of the
reservoirs including hydrcelectric power plants. The salt routing
studies are conducted to zrovide estimates of future tflow-weighted
average annual salinity cconcentrations for each year of the 1990
through 2010 study pericd at selected points in the lower Basin
using the future water depleticon projections by the Basin States
and the average annual lcong-term water supply of 15 maf. Salinity
in the Basin is monitored by the United States Geological Survey
(USGS) at 20 key stations. These data are used in the CRSS model.
Histeorical salinity conditions are summarized in the, Quality of
vatsr, Jolorado River 3asin Frcgrass Report No. 15, vanuary 1991.

As determined by a joint evaluation process by the Forum and
appropriate Federal agenciss, a cost-effective combination of USDA,
Reclamation, and BLM prc-ects is needed. In scme cases, 1t is
advantageous for USDA and Reclamation projects to coordinate joint
implementation. For exampie, =Reclamation's off-farm canal and
lateral improvements may be needed before USDA's onfarm
mprovements can be initiacted. Furcher, the off-farm improvements
may allow individual irrigators tc install more efficient and cost-
effective gravity pressure sprinkler systems.
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COLORADO RIVER BASIN STATES

Colorado River Basin Salinity Control Advisory Council

The 1984 amendments ¢ zzz Act authorized creation of the Colorado
River Basin Salinity Zocntrol Advisory Council (Advisory Council)
composed of representatives from the seven Basin States. The
Advisory Council receives annual reports from the cooperating
federal agencies on tisir salinity control activities and prepares
an annual report which includes program recommendations to the
Secretaries of Agriculture and Interior and the EPA Administrator.

Colorado River Basin Salinity Control Forum

The Colorado River 3asin Salinity Control Forum (Forum) 1is an
organizaticn composed <cI @ water Iresource and water Qquality
representatives appointed by the Governors of the seven Basin
States. The Forum was =stablished in 1972 as a result of
amendments to the Clean Water Act and serves as an interstate water
quality coordination mechanism. The Forum adopts implementation
plans and schedules for centrcelling salt loading from a variety of
sources and conducts 3 datailed review of the salinity control
program every three years to determine if the numeric criteria will
be met as future development occurs in the Basin.

Section 303 of the Clean Water Act requires that water quality
standards be reviewed at _east once every three years beginning in
1972. The most recent report on the findings, "1990 Review, Water
Quality Standards Zor Salinity, Colorado River System," was
published by the Forum in May 1990. The report identified that the
salinity concentrations ZiIn 1989 were below the adopted numeric
criteria at Hoover, Parker, and Imperial Dams. It was concluded
that there was no reason to believe that the numeric criteria would
be exceeded in the next three-year review period. It was further
concluded that because oI the long lead time required to conduct
salinity studies, complete feasibility reports, and authorize,
implement, and achieve full impact at lower main stem stations, it
is necessary to continue efforts to apprepriate funding for the
recommended plan of :implementation for salinity control as set
forth in the Review.

Basin States Cost-share

The Basin States reimburse the Federal government for 30 percent of
the CRSC Program construction costs. Reimbursement is made
annually based upon an annual report from ASCS which identifies the
Federal assistance paid to participants upon installation of
salinity reduction practices.
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COLORADO RIVER BASIN STATES, Continued

Reports and Meeting Participation

USDA provides annual rercrts =2 the Advisory Council and Forum.
ASCE, Extension Service , and Soil Conservation Service (SCS)
representatives particigats in meetings and committee actions

he Advisory Council, Feorum, and Forum Work Group. The Forum Work

technical zrm of the Forum and functions as a
Zachnical review team fcr the Advisory Council.

1
=/

-
et e

Sroup is the
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PROGRAM COORDINATION

Interdepartmental

Coordination between USDA znd DOI relative to Pub. T.. 93- 320, the
Colorado River Basin Salinity Control Act, was established by a
Novemcer 1074 :byar:ﬁehbm- Yzmorandum of Understandlng (MOU} . This
MOU was revised in Augus:t 1986 following the 1984 amendments to

Pub. L. 93-320, (the Act;.

A Memorandum of Agreement MOA) petween ASCS and SCS of USDA and
Reclamation was initiated in 1974 and revised in August 1986 to be
consistent with the CRSC czrogram authorities for USDA. The MOA
established a cooperative orogram for implementation of salinity
control measures specirfied in the Act and provides LOor memorandum
of agreements or interagency agreements with respect to performance
of the Act. Specific functions and actions by ASCS, Reclamation,
and SCS are listed in the YMOA as well as designation of DOI and
USDA liaison officers.

Departmental

CRSC program coordination Is conducted by agency administrators of
the ASCS, SCS, Agricultural Research Service, Cooperative. State
Research Service, and ES. USDA =astablished a National Salinity
Contzrcl Loordlnathg Commizzee {(NSCCC) which has responsibility for
performing the day-to-day coordination functions of the CRSC
program and to perriorm resconsibilities identified in the MOU with
DOT. The NSCCC provides the mechanism for determining the
administration and program management functions for the respective
USDA agencies, makes reccmmendations on policy matters, funding
levels, implementation priorities, and prepares salinity reports.
Reclamation, EPA, and BLM are ex-officio members of the NSCCC. The
Director of Land Treatment Zrcgram Division, SCS, is chairperson of

-

the NSCCC. Local salinity coordinating committees coordinate
agency and local entity functicns at the field leavel in each of the
salinity units.

To enhance coordinaticn e_:cr:s cetween USDA agencies, Reclamation,
and BLM, SCS established a CRSC coordinator position which is
located with the Reclamaticn Sa inity Coordinator in the Denver,
Colorado, Reclamation offize. The CRSC Coordinator also provides
technical guidance and assistance o the USDA agencies in the Basin
while ccordinating basin-wide activities with the States. The CRSC
Coordinator has been successful in resolving day-to-day technical
and program coordination Issues with Reclamation and BLM.
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AGENCY RESPONSIBILITIES

Agricultural Stabilization and Conservation Service (ASCS)

ASCS provides overall administration of the CRSC program within

USDA through ASCS county offices in each unit. ASCS 1is
responsible for annually recommending and greparing agency

estimates of proposed funding levels for each unit and provides
cost-share runds through -—ne State Agricultural Stabilization and
Conservation (ASC) commit:ises. The county ASC committees review
and approve all requests Icr cost-share assistance. Additionally,
ASCS 1is responsible for <controlling funds, issuing cost-share
vayments, maintaining farm records, developing statistical reports,
and ensuring that the prcgram is coordinated with the other ASCS
conservation and farm prcgrams.

Soil Conservation Service (SCS)

The SCS, 1in cooperation with local Conservation Districts, is
respconsible for the USDA CRSC program planning and technical
assistance functions. In thiis role, SCS conducts investigations of
salt contributing agricul:tural areas and prepares plans and
envirconmental reports ifcr the areas selected for implementation.
SCS assists applicants in the approved salinity control units to
orepare salinity contrecl zlans which become a part of the salinity
control contracc. Techrnical assistance 1s provided to each
participant for the design, installation, and operation and
maintenance of the salinizy reduction practices and systems with
emphasis on irrigation water management. This includes assistance
in pvlanning, applicaticn, and maintenance of wildlife habitat
Dractices. In addition, SCS is responsible for monitoring and
2valuating the technical saspects of the USDA salinity control
orcgram.

Extension Service (ES)

Zxtension Service, 1in cocveration with the State Universities and
local Counties, develcts and coordinates information and
educational programs fcr the Colorado River Salinity Control
Program. In this role fis’d demonstration projects are set up and
special conferences, vucliz Zield days and meetings are held.
Assistance 1is provided with monitoring and evaluation activities
and special studies are mace. Local information programs are
carried out to provide cvarticipants with information on program
varticipation procedures anc implemencation methods and technigques.
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Agency Responsibilities, Continued

Bureau of Reclamation (Reclamation)

Reclamation, acting for the Secretary of the Interior, provides
leadership for interagency coordination, salinity investigations,
and znalysis of needs 3and accemplishmentz. In this role,

Reclamation enters into f:rmal and informal agreements with other
agencies and works close:y with the Colorado River Basin Salinity
Control Forum. Reclaraticn also provides a lead role in activities
ot Zhe Federal Interagency Salinity Control Coordinating
Committees.

Reclamation conducts studiss, vrepares salinity control plans and
implements the salinity ccntrol units authorized for construction.
Presently, Reclamation has a number of salinity control units under
construction which range from lining irrigation canals and

laterals, to deep well ZInjection Zor disposal of natural brines
which enter the river svstem. Reclamation's salinity control
orogram does not inclucde onfarm construction activities. Both
Reclamation and USDA have authority to improve lateral systems.
The salinity control plan £for each unit identifies the specific
agency responsibility Icr Zateral Improvements.

Other Agencies

Environmental Protection Agency EPA), U.S. Fish and Wildlife
Service (FWS), U.S. Geolcgical Survey (USGS), and State wildlife
agencies are other CRSC rrcgram cccperating agencies. EPA analyzes
water gquality standards, numeric criteria, and environmental
=ffects. EPA reviews environmenzal documents and the impacts of
implementation of the TSDA salinic control program on the
anvironment.

WS provides support during v.ann:ng on technical issues such as
relat;ve impacts on fisher:=zs, Jeclands, and other wildlife
nabitat, and reviews the impacts -7 _mplementaticn on wetlands and
nabitat values.

State wildlife agencies coccrzoinmazz Implementation of wildlife
napitat practices which involw= Z:iate lands or State regulations

and assist with implemencscicn.

concentrations and provides
s and conducts special
salt lcaaing.

CSGS monitors Colorado Riwvar
information in publisnhec
investigations to identiiy s
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MONITORING AND EVALUATION

Background

The Act requires the <Secretary of Agriculture to "provide
continuing technical assistance for irrigation water management as

well 3s monitering and =2=valuaticn (M&E) cof changes in salt
contribution to the Zclorado River to determine program
effectiveness." Responsibilities for monitoring and evaluating

USDA salinity control prcgram activities are assigned to SCS.

M&E 1is an integral part <f the technical assistance provided to
salinity program participants. During implementation of the CRSC
program, SCS monitors and evaluates the practices and management
systems that participants have applied to determine whether the
vlanned objectives are reing achieved. These M&E actions also
identify if participants need additional technical assistance to
achieve the desired salinity program effects.

rurther, SCS is responsicle for verifying salt load reduction,
determining whether farmers and landowners receive sufficient
onfarm benefits to offset the onfarm costs and whether the program
is achieving the planned lsvel of voluntary replacement of wildlife
nabitat.

In addition to SCS responsibilities, various Federal, State, and
iocal agencies are involved in on-going M&E in the Colorado River
Basin and provide data and interpretations on salinity conditions.
The major thrust of their monitoring actions is to determine in-
Sstream water quality, including salinity concentrations. Data are
evaluated to determine the causes of salt loading, future salinity
level projections, and areas needing control.

The major objectives of the M&E actions are to evaluate the
effectiveness of salinity reducticn practices and quantify salt
load reduction; evaluate and quantify the environmental effects on
f£ish and wildlife values; and, measure the onfarm economic aspects
cf implementing irrigaticn water management and systems.

M&E actions in each salinity ceontrel unit are set forth in an M&E

plan developed for that unit and a Salinity Control framework plan
crovides guidance for all USDA M&E activities.
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MONITORING AND EVALUATION, Continued

USDA M&E Strategy for Estimating Sailt Load Reduction

Salt load reductions result from improved efficiency of irrigation
water dellvery systems and 1rr1gatlon water management on
indiridual Zizlds =58 - Mpp_h-\,at_..vu Sl aal;nit] reduction
oractices. The USDA strategy in monitoring the changes in salt
load reduction involves the monitoring and evaluation of spec1f1c
irrigation parameters. The information obtained is then translated

into estimated salt load reduction.

Research by Agricultural Research Service and other entities has
oroven that deep percolation and seepage of irrigation water
through soils overlying salt laden geologic formations results in

salt loading to the Colorado River system. Research has also
proven that surface irrigation return flows do not contribute
significant amounts of salt. Because of these findings, the USDA

M&E strategy is to estimate deep percolation and seepage reductions
from irrigation improvements and translate these into salt load
reductions. The amount cf salt lcading per acre foot of water is
determined from site specific studies of the irrigation drains,
soils and geologic formations in sach of the salinity units.

Seepage losses from ditches can be measured and correlated with the
predominate soils in the area. Because of this, estimating the
amount of seepage and salt load reductions that are achieved by
lining and piping earthen ditches is relatively straight forward.

However, the amount of deep percolation that takes place from
irrigating crops <cannot be directly measured under field
conditiens. Therefore, the M&E strategy 1s to estimate the
redquction in deep percclation and salt loading by using a water and
salt budget prepared by accurately measuring all of the parameters
that are physically possible to record. These parameters are:
amount of irrigation water applied to a defined field, the amount
of surface runoff from the field, local weather data to compute the

moisture used by the crop, and soil moisture. The amount of deep
percolation and salt loading is computed from an analysis of these
known parameters. By comparing the results from fields with

applied salinity reduction practices to those without treatment,
reasonable estimates can e derived.
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SALINITY UNIT SUMMARIES

Implementation is underway in six USDA salinity units, these are:
Grand Valley, Lower Gunnison Basin, McElmo Creek, Uinta Basin, Big
.Sandy River and Moapa Valley. A brief report on each unit is
provided in this section.

Grand Valley Unit, Colorado

The Grand Valley salinity unit lies along the Colorado River in
western Colorado in Mesa County. The program is administered from
the USDA service center in Grand Junction.

The USDA plan was published in December 1977 and amended in 1980.

This unit encompasses 65,000 acres of irrigated land of which
approximately 53,000 acres are scheduled for treatment. The focus
of the salinity program in this area is to assist farmers to
improve surface irrigation systems by lining and placing earthen
irrigation ditches in pipelines, installing surge systems and
leveling the land. Also drip and other specialized systems are
being installed on orchards and vineyards. The major emphasis in
this unit is on irrigation water management. The proper timing and
application of irrigation water in accordance with the Crop needs
greatly reduces deep percolation and salt loading.

Implementation was initiated in 1979 under existing USDA
authorities. Since 1987, implementation has been under the
authorities of the CRSC program. The goal 1is to reduce salt
lcading by 163,000 tons. Through September 30, 1992, 3,264
ACP/long term agreements and CRSC contracts have been approved and
180 applications are pending approval. A salt load reduction of
56,653 tons has been accomplished.

It is estimated in the plan that the average cost per ton of salt
reduction would be approximately $27 per ton. Studies to date
indicate that costs in this range are being achieved.

The voluntary wildlife habitat replacement program is based upon a
goal to develop or improve 1,200 acres of wildlife habitat.
Progress toward achieving this goal had been limited, with
approximately 150 acres accomplished through September 30, 1992.
The rate of planning and application has improved considerably
since the CRSC program has been authorized.

Close cooperation is underway with the Bureau of Reclamation off-
farm salinity control program in this same unit. Because many of
the major laterals are being improved by Reclamation, a close
interagency working relationship is being maintained to assure that
the off-farm and onfarm programs are constructed in the most cost-
effective manner. A successful cooperative onfarm surge irrigation
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Grand Valley Unit, Colorado, Continued

demonstration program is underway with Reclamation. The benefits
of this effort are being closely monitored.

A comprehensive monitoring program has been underway in this unit
since 1984 to determine =-he effects of the salinity control
program. This erfort is proviading valuapble inrormation that is

ceing used to guide the cnfarm program.

Publication of the USDA Colorado salinity newsletter, The
Waterliine, is coordinated by Cooperative Extension staff in this
unit. A strong information and education and demonstration program
is underway to support farmers as they convert :to surge, drip and
other specialized irrigation systems.

This was the first unit Zor USDA to initiate implementation of
onfarm activities to reduce salt loading to the Colorado River.
There are many small farms in this area and the treatment needs are
very complex. This unit has been in the fore-front in applying
research developments to field applications, especially in the use
of the most recent technology £for surface irrigation systems.
Steady prcgress is being made in this unit in achieving salinity
reduction goals.
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Lower Gunnison Basin Unit, Colorado

The Lower Gunnison Basin salinity unit is located in western
Colorado in Delta and Montrose counties. The land to be treated is
located in the Uncompahgre and Gunnison River Valleys. The salinity
control program is administered from the USDA service centers which
are located in the towns of Delta and Montrose, Colorado.

The USDA salinity control plan was prepared in 1981 and
environmental statement was published in 1982. This is the largest
of the USDA salinity units encompassing 171,000 acres of irrigated
land.

Salinity control measures in this unit focus on improving surface
irrigation systems by land leveling, lining or placing earthen
laterals and onfarm ditches in pipelines and installing surge
irrigation systems. Micro-jet and other specially designed
irrigation systems are being installed on orchards, vineyards and
vegetable crops.

This unit was divided into 4 sub-areas for management purposes with
implementation initiated in 1988 in the Lower Gunnison #1 sub-area
(Tongue Creek) which is the highest priority area. Implementation
has been phased into the other sub-areas with the program now
underway in all of the Lower Gunnison Basin. The salt load
reduction goal for this unit is 280,500 tons per year. Through
September 30, 1992, the program has achieved a salt reduction of
25,061 tomns.

Through September 30, 1992, 149 salinity control contracts have
been approved and 457 applications are pending approval.

The estimated average cost per ton of salt reduction in this unit
is approximately $70 per ton. Currently, only those contracts with
a salt reduction cost of less than $60 per ton are being approved.

The Bureau of Reclamation is assisting with a surge irrigation
demonstration program to accelerate the adoption and use of surge
irrigation systems. Under this program, the salinity control
benefits of these systems are being closely monitored. The
Colorado Division of Wildlife is cooperating with wildlife habitat
replacement efforts. Voluntary replacement of habitat values
foregone in the unit is ahead of schedule.

Under the information and education program, many field
- demonstrations are underway and special inserts on the USDA
salinity control program have been released in the 1local
newspapers. A monthly newsletter called, The Waterline, 1is
published jointly by the Colorado Cooperative Extension offices and
is distributed to the public in each of the salinity units.

Cooperative efforts in this large unit by the local entities and

Federal agencies through the Local Salinity Coordinating Committee
are satisfactory.
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McEIimo Creek Unit, Colorado

The McElmo Creek Unit is located in southwest corner of Colorado in
Montezuma County. This salinity unit lies within the McElmo Creek
watershed which drains into the San Juan River. The salinity
control program is administered from the USDA service center in
Cortez, Colorado.

The USDA salinity plan and the environmental impact statement were
published in August 1989. This unit encompasses 29,100 acres of
irrigated land, of which 21,500 acres are scheduled to be treated.
The focus of the salinity control program in this unit is to assist
farmers with converting inefficient surface irrigation to side-roll
sprinkler systems. A small acreage of surface irrigation systems
will also be improved.

Implementation of the CRSC program was initiated in 1990. The goal
is to reduce salt loading from the area by 38,000 tons of salt.
Through September 30, 1992 there were 91 contracts approved and 336
applications pending approval. A reduction of 3,561 tons of salt
has been accomplished.

It was estimated that the cost of salt reduction would be about $83
per ‘ton. Early estimates indicate that costs range from $26 to $70
per ton.

The goal is to replace wildlife habitat values foregone during
implementation. Through September 30, 1992, 57 percent of the
contracts contain wildlife habitat practices with installation
progressing at a steady pace.

The USDA salinity control program is being closely coordinated with
the Bureau of Reclamation off-farm salinity control program in this
unit. Pipeline laterals are presently being installed which will
provide gravity pressure for over 50 percent of the irrigated land
that will be treated.

In this unit most of the water users are limited resource farmers,
and there are a number of minority farmers. The program is having
a positive impact on these individuals by assisting them with
installation of salinity reduction practices and irrigation water
management.

The information, education and demonstration program is providing
strong support to farmers as they convert to sprinkler systems.
Special needs for flow/pressure meters and automatic shut-off
valves are being addressed.

Although the salinity control program has been underway in this
area for only a short time, the support of the local farmers and
cooperation by the various agencies has been very good resulting in
excellent progress.
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Uinta Basin Unit, Utah

The Uinta Basin unit is located in northeastern Utah in Duchesne
and Uintah Counties. The area to be treated lies within the Ashley
Creek, Brush Creek and Duchesne River watersheds which flow into
the Green River. The salinity control program is administered from
the USDA service centers in the towns of Roosevelt and Vernal,
Utah.

The USDA salinity control plan was prepared in 1979, and amended in
1987. The EIS was published in 1982. The Uinta Basin Unit
Expansion Plan/EIS was published in 1991.

This unit encompasses 221,300 acres of irrigated land of which
137,00 acres are scheduled to be treated. In this area, the
salinity control program focuses on assisting farmers convert
inefficient flood irrigation systems to sprinklers and replacing
earthen laterals and onfarm ditches with pipelines. A high
priority is given to working with groups of farmers to replace
inefficient earthen laterals with pipelines to develop gravity
pressure for onfarm sprinkler systems. Improvements are also being
made on a limited number of surface irrigation systems.

Implementation began in 1980 under existing USDA authorities.
Since 1987, implementation has been under the authorities of the
CRSC program. The goal is to reduce salt loading by 106,800 tons.
Through September 30, 1992, a salt reduction of 55, 485 tons has
been achieved. Approximately 1,370 annual ACP/long-term agreements
and CRSC salinity control contracts have been approved and 138
applications are pending approval.

It was estimated in the Uinta Basin salinity plan that the cost per
ton of salt reduction would be approximately $80 per ton. The
average cost of salt reduction to date is about $61 per ton.

Voluntary replacement of wildlife habitat values by participants
has been good, with over 300 acres of wildlife habitat and wetlands
developed. Also 10,500 acres are being managed for wildlife.

Close cooperation among agencies, through the Local Salinity
Control Coordinating Committee, has been instrumental to successful
implementation. This has been necesary in working with groups,
emphasizing wildlife habitat and implementation on Ute Tribal
lands. Approximately 30,000 acres of irrigated land within the
Uinta Basin unit are controlled by the Ute Tribe.

A demonstration area is being established on Ute Tribal land to be
used as a training facility. The emphasis is on irrigation water
management, improved farming techniques, selection of crop
varieties and addressing fertility needs.

Excellent progress is being made towards achieving the salinity

reduction goals. Farmers are rapidly adopting the salinity
reduction practices and irrigation water management technigues.

Page 17



Big Sandy River Unit, Wyoming

The Big Sandy River salinity unit is located north of Rock Springs,
Wyoming in Sweetwater Ccunty. This salinity unit lies along the
Big Sandy River which £flows into the Green River. The salinity
control program 1s adminisctered from che USDA service center which
is located 1in Farson, Wvcming.

The USDA EIS was publishec in Septempber 1987 and the final salinity
control plan, which inccrprorated considerations in the EIS was
released in February 13988.

This unit encompasses 15,700 acres of irrigated land of which
15,700 acres are scheduised to pe treated. The salinity control
vrogram focuses on assisting Zarmers o convert inefficient surface
irrigation systems tc low pressure sprinklers. Surface irrigation
improvements will be applied to a small portion of the area.

“mplementaction of the CREC program was .nitiated in 1988. The goal

:s to reduce salt loading by 52,%00 tons per year. Forty seven
salinity control contracts have been approved and 19 applications
are pending approval. farticipants nave installed 35 sprinkler
systems and wmade 1mprcvements °n 3 surface systems. Through
September 30, 1992, a sal: loaa reduction of 12,557 tons has been
achieved.

It was estimated that the cost <i sa.t reduction would be $27 per
Zcn. The average cost per tcn oI 3a.7 reduction for the practices

installed is in this range.
The voluntary replacement of wilZl:iZe habitat values 1is being
determined by the Habitat Zvaluatw:zn Zrocedure (HEP). A full time
willdlife biologist is ocatad in Zhe service center to assist with
_mplementation and tracking oI the wildlife habitat replacement
orogram.

WS 1s assisting with wilclife nacizat improvements. Various State

ac:
agenciles are supporting <siIorts =: .rgrade the electrical power
distribution system in crder -z grcvide critically needed three
cvhase power for sprinkler svst=m czurcs

mplementation in this <unic .3 <crcoressing at a rapid rate.
Tarmers are vrapidly scrlivinz oo needed salinity reduction
oractices and achieving sicn:i:i: I lmprovements 1in irrigation
=2fficiencies and salt lcad raguzITiIns
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Moapa Valley Unit, Nevada

The Moapa Valley salinity unit is located about 60 miles northeast
of Las Vegas Nevada in Clark County. This salinity unit lies along
the Muddy River which flows into Lake Mead.

The final salinity c-ntrcl plan/EIS was issued in January 1993 and
the Record of Decisi.n was published February 26, 1993.

This unit encompasses 19,300 acres of irrigated land in the Moapa
Valley. The salinitcy contxol oplan includes installation <f
salinity reduccion practices con individual farms and replacement of
the main irrigation water distribution system.

The first phase of implementation will ke initiated in 1993 with
construction of the beginning segments cf the irrigation water
distribution system. The goal i1s to reduce salt loading by 18,700
Zons pexr year.

Tt ig estimated that the cost of salt reduction will be about $38
ver ton.

Replacement of the wildliZe habitat values will be accomplished by
voluntary actions by farmers. I:- is also anticipated that wildlife
nabitat improvements wilil bpe installed on the Overton Wildlife
Management Area which is Zocated within the boundaries of the

salinity unic.

Implementation 1is expected to vroceed in this unit as rapidly as
cost-share funds will allow.
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APPENDIX OF TECHNICAL DATA AND FINDINGS

Grand Valley Unit, Colorado

Lower Gunnison Basin Unit, Colorado
McEImo Creek Unit, Colorado

Uinta Basin Unit, Utah

Big Sandy River Unit, Wyoming
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GRAND VALLEY UNIT, COLORADO

The Grand Valley M&E activities began in 1984, Efforts are focused
on monitoring and evaluating the effects of furrow irrigation
systems, although several sprinkler and drip systems are also being
monitored. An average cf 19 irrigation sites have been monitored
each year representing eight different irrigation systems, seven
diffzrent soil types, and six different crops. Crops monitored
inciude corn, alfalfa, smalil grains, beans, grapes and orchards.

All irrigation events, iIncluding pre-season irrigation, are
monizored at each site < collect accurate data. In 1991, this
required the monitcring of 166 irrigation events during the
lrrigation season. In zhe Grand Vallev over 1,050 irrigation

avents have been monitcrsd which provides an excellent data base
for zanalysis.

Won;:oring indicates that vhere salinity reduction practices nave
oeen installed, deep per ccla ion nas been reduced substantially and
an average seasonal irri gatﬂon applicaticn efficiency of over 43
vercent 1s being achieved. On some fields the use of surge valves
nas increased eifficiencies up to 65 percent. This monitoring
coniirms that <the CZREC vrcgram 1is accomplishing salt load
reduction.

3

ings indicate that sur irrigation systems contribute 20 to 50
rcent less deep perCOLa:-on than conventiocnally operated gated
pe surface irrigation systems. This is because about

cercent of the deep rercolation occurs during the firstc <two
rigations and the proper use of surge systems reduces this deep
rcolation substanctially. 3y applying liquid fertilizer through
rge valves there is less deep percolation of nitrate nitrogen.
nder the Grand Valley Surge irrigation demonstration project
unced by Reclamatlo“. 77 surge systems were installed by farmers
zhe irst two 3zars with assistance from the Cooperative
nsion Service and SCES.
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cf December 1991, aprroximately 858 acres of wildlife habitat
placement has been vlanned and 143 acres applied. The most
mmon practices applied were ponds, shallcw water wetlands, grass
and legume plantings, and ZIz=ncing for livestock control. The goal
set forth in the envircnmental impact statement £for the Grand
Valley Unit is to develcop or improve the value of existing habitat

on 1,200 acres.

(9]

results of an anaiysis c¢f wvarious <£ields with differentc
rigation systems are shown in Table 1. These fields were
lected because they r=srresent cthe major types of irrigatiocn
systems 1n use in the Grand Valley Unit.
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Grand Valley Unit, Colorado, Continued

The information recorded cn Figure 2 and in Table 1 indicates the
salt reduction capabilities of the various systems as compared :o
an earthen ditch with feeger ditches. These data are the average
of five end of the year irrigaticon event summaries.

Grcss water application 1s reduced as rthe systems become more
sophisticated, reducing seepage and outtlow. The application cf
Salinity Reduction Practices (SRP's) on the field, including
irrigation water management, reduces deep percolation. Estimates
indicate up to 50 percent ra2duction under graded furrow systems and
virtual elimination under sprinkler and drip systems.

Information required to do a cost-=ILfectiveness comparison is shown
in Table 1. A 10-acre Zield size was judgmentally selected.
Larger fields should reducse the cost cer acre of the installations
ancd smaller fields shoulcd iacrease zhe installation per-acre cost
because the fixed installation cocst would ke allocated accordingly.
An inlet/outlet structure sized to Zflow 1.5 cubic feet per second
{cfs) which includes a standpipe, turnout, divide box, trash
screen, welr, and gauge was used L1 =2ach instance.

All equipment costs wers Zaken Ircm the current cost docket and
eflect all but minor :incidental costs associated with the
nstallation of the systems. The =xcepticn is land leveling costs

hich may or may not be associac=d with the graded furrow systems
and gate socks which are necessary Ior erosion reduction on some
soils.

= s

The 1.5 cfs delivered to the I:=1Z5 crovides about 10 gallons per
minute pver furrow to the suritace systems. Side roll sprinklers
used in the Grand Valley at :the Icwer end of the Government
Hdighline Canal pipe laterals do nct reguire an inlet structure and
cumping plant because ton= clcsed _atsrals deliver water under
adeguate pressure.

Sicde roll sprinklers would te mcra wicely used except that some of
the soils in the valley crust .rrigaticn water is applied by
sprinkler which inhikits =mer 2 small seeded crops and side
roll sprinklers are not hich = z clear tall corn crops in mid
and late season. As each svs compared to the earthen ditch
with feeder ditch system tne amcunt I salt loading decreases with
zhe increasing cecst of the svyvsT=2~ .~2:. the approximate 14 tons per
acre range is reached.

Figure 2 reflects the sal I3 as a function of systems
improvements. While the driz 3s-=m .3 —“he most expensive in terms
of cost per ton of salt saved, zZre Zarmers' cost of installation is
also more than other systems. In zeneral, the use of this system
is limited to vinevards and av=3is -I soils with high intake rates
—hat may be on sloping tcrcaracny.
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Grand Valley Unit, Colorado, Continued

Another benefit of the drip or micro-jet system that has not been
quantified is the the reduced soil erosion that accompanies these
systems. Cost effectiveness of salt reduction by the use of
improved irrigation systems is calcultated as indicated in table 1.

Table 1. Cost Effectiveness of Improved Irrigation Systems

Concrete Gated Pipe | Gated Sprinkler Drip
System Ditch Pipe
w/ Surge

Total Cost $7,554.00 $21,095.00 $13,454.00 $11,270.00 $20,335.00
to Install

Useful Life, 20 5 15 15 10
years

Annual $ 7T69.00 5 1,296.00 $ 1,572.00 $ 1,317.00 $ 3,131.00
Equivalent

8 vercent

Annual O &§ M | S 76.00 < 111.00 S 135.00 S 113.00 S 203.00
Total Annual | $§ £45.C0 : L,497.20C $ 1,707.00 $ 1,430.00 $ 3,334.00
Salt

Reduction = 65 °1 130 145 150
tons per

10 acres

4n

Annual cost $ 11.83 14.24 $ 12.09 | $ 13.23 | $ 20.87

ver ton

Operating and maintenance costs above are based on 1 percent of new
cost. No power costs are used for sprinkler or drip systems. The
system cost per ton of salit is illustrated in Figure 3.

The cost of $11.83 per ton for the concrete ditch system indicates
a greater return on the investment than the other types of improved
irrigation system, Part of the reason for this cost is the 20 year
life expectancy of the concrete ditch and comparatively low
installation cost. However, compared to the other identified
improved irrigation systems, concrete ditches are subject to solar
heating during the winter months when the ground is frozen.
Ditches with north-south orientation heat relatively uniformly
during the day but those with east-west orientation are subject to
differential heating as the north wall is in the sun and the south
wall is shaded. This differential expansion causes cracks which
require annual maintenance to prevent leaking.
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Grand Valley Unit, Colorado, Continued

The underground portion of the gated pipe and gated pipe with surge
systems 1s approximately 25 percent of the system cost. This
underground part of the system is budgeted with a 15-year life span
although the 1life expectancy of 2VC pipe is expected to be
considerably longer -han LI r=2ars

St

The addition of the surge unit Zo gated pipe enhances the farmer's

ability to manage the Irrigation water; this reduces deep
vercolation and improves the cost-=tfectiveness. Another benefit
is that less nitrogen fertilizer will be lost to deep percolation
i

Lf applied during one of the cutback cycles of surge irrigation.

Drip and micro-jet irrigation appears to be less cost effective

than graded furrow systems. This s dependent on the amount of
=arth work necessary to rrepare the land for effective irrigation
water management. Some CL1=21ds that are shallow to shale or gravel

cannot be effectively leveled for graded furrow irrigation, yet are
proauctive when water is applied by drip and micro-jet systems.

Leveling is required on scme fields to achieve optimum irrigation
water management. If land _=veling is required at a cost of $1,000
Ter acre on a concrete cLich system, the cost tecomes $27.81 per
ton instead of $11.83 per =cn.

Irrigation Water Management (IWM) is a requirement in all
contracts. For effective IWM to occur, it is necessary, on many
fields, to do land leveling as part of the contract. Land leveling
increases the cost of the contract but makes possible the maximum
salt savings.

Deep percolation may be eliminated by using a sprinkler or micro-
jet system, while a 50-vpercent raduction may be all that is
vossible with a graded ZIurrow system under practical salinity
management practices.

While most farmers are willing ¢ orevent deep percolation to
minimize salt lcading downstream, they may not be willing to

provide extra time or casn outlay for this. For instance, if the
set time for a siphon tuke system reguires that a manual water

change on a 20 hour interval and that interval occurs in early
morning then the change may actually occur somewhat later
cdiminishing the efficiency. 1If this change can be automated with
a sprinkler or drip system, chen incresased water management will be

accomplished.

An additional local benefit would ke the multiplier effect of
rederal cost-share assistance on the local =z=conomy. These are,
multiplier effects of 2.72 for irrigated agriculture, 2.65 for
trades, and 2.45 for services, as business multipliers for the
Colcrado economy. All cI zhe pusiness multipliers are involved
with the irrigation system improvements made possible by the CRSCP.
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Grand Valley Unit, Colorado, Continue&

The summary,
evaluate the systems.

shown in the table below,

lists criteria used to

. Topography.

. Tall crops.

Deep percolation.

Cost of system.

Table 2. Criteria Used to Evaluate Irrigation Systems
System_ Concrete | Gated Gated Sprinkler | Drip
B e Ditch Pipe Pipe
with
Surge
Cost? $7554! 11095 | 13454! 11270 20335
Salt®
Reduction 6.5 9.1 13.0 14.5 15.0
Deep °
Percolation 28.5 20.7 9.2 4.8 3.4
Deep Perc.®
w/SRP 14?2 102 2.52 02 02
Annual cost °
per ton $11.83 $14.24 $§12.09 $§13.23 $20.87
i . 3,4,5 3,4,5 3,4 6 1
Limitations
a. Cost per 10 acre unit.
b. Tons of salt per acre.
‘c. Acre inches per acre.
d. Dollars per ton of salt.
1. Additional site specific land leveling costs may be necessary.
2. Leaching requirements may be up to 10% of inflow.
3. High intake rate soils.
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LOWER GUNNISON BASIN UNIT, COLORADO

Efficient systems will enable the farmer to substantially reduce
deep percolation which cuts down on the salt loading. The largest
contribution to salt loading is deep percolation which occurs as a
result of inefficient irr:gation management. The effectiveness of
salinity reduction will ze reduced if the approoriate irrigation

Systems are not applied ard if the tools and training to accomplish
irrigation water management are not provided.

The Lower Gunnison Basin Unit is divided into 4 subareas for
management purposes. Mernitoring and evaluation data are being
collected from 4 weather stations and 5 irrigated fields. wildlife
habitat is also monitored to determine the impacts of
implementation and to track habitat values being replaced under the
CRSC program. Wildlife cover is typed and analyzed through the
Habitat Evaluation Procedure (HEP) process on each farm unit. HEP
is & species-habitat apprcach developed by FWS to access impacts on
wildlife habitat and detsrmine habitat replacement needs.

The cost per ton of salt saved per year is the criterion used to
determine which contracts are funded rather than the convenience of
the system. Currently, contracts are being approved which fall
pelow the Zine of $60 zer ton of salt saved. Farmers have to
compete on the basis of dollar per ton of salt saved, and those
with the systems at lower cost per ton of salt saved receive
crimary consideration. -2 the farmer wants to install a system
which exceeds the current value used, then he is liable for the
additional cost of the system provided the system is technically
feasible and jointly apprcved by SCS and the farmer.

The farmer is offered altsrnatives which provide estimated total
cost, ccst-share dollars, and dollar per ton of salt saved per
vear. If the alternative chosen is over $60 per ton of salt saved
per year, then the farmer is informed that the salinity control
plan will be written and submitted for consideration; however, the
likelihood of approval will be diminished based on the excessive
cost.

The system to be adopted and built on a farm depends on physical
location of the farm; crcps to be grown such as hay pasture, row
crops, or orchard; ana cperating cost and farmer's personal
financial ability to assume costs of cperation. All these factors
will lend to the variability of cost per system cor practice.
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Lower Gunnison Unit, Colorado, Continued

The findings in this section were obtained from an analeis of
information collected in che Lower Gunnison #2 Unit in Montrose
County. Listed below are the major practices used in Lower
Gunnison #2 area to <reduce salinity along with the cost-
effactiveness comparisons.

A. PIPELINE: Irrigation Water Conveyance System

Example 1

OnFarm Salinity | Feet Acres Served Cost Per Ton of
Practice Salt

8" Gated Pipe 2,760 24.0 $2.95

8" Underground

Pireline 1,360 75.0 S8.28

A. DITCH LINING: Irrigaticn Watar Zconveyance System

Ixample 2

OnFarm Salinity | Feet Acres Served Cost Per Ton of

Practice Salt

20" Concrete 16,973 | =17.2 $12.76

Lined

Ditch
Irrigation Water Management ZwM) and land preparation for
irrigation are critical ccmponents zhat have a major influence on
the potential salinity reducticn crrertunities. These components

are not recognized in the arcove iata or calculations.

With proper IWM and the use cI 31 zurge irrigation system, farmers

nave been able to reduce @ i2er vercolaticon substantially.
Therefore, salinity reducticn -in £2 accomplished through proper
IWM under surge systems and rprcrer waler management on conventional

irrigation settings via ccrrugat=s ind furrows so as to reduce deep
vercclation.

Surge irrigation water managemenc
Grand Valley in 1990 and 1991 :Zc
reduced substantially on most =
expected in the Lower Gunnison Zasin.

D
3
0
3]
0
1

S rations implemented in the
cument that deep percolation was
rials Similar results can be
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Lower Gunnison Basin, Colorado, Continued

$60.00 per ton. This estimate is subject to many variables, such
as types of soils, depth o salt laden shale, IWM practices, and
the integrity of the overall irrigation delivery system.

Agriculture producers can zest understand their irrigation systems
when IWM i1s monitored on their farms. Such monitoring provides
them with actual facts fcr each irrigation and the guidelines on
how to control deep percolation losses and irrigation water runoff.
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McELMO CREEK UNIT, COLORADO

The M&E program was initiated in 1990. During the 1991 irrigation
season, monitoring equipment was established on five irrigated
fields and two weather stations were installed.

The goal for the McElmo Creek Unit is to reduce the annual salt
~oad to the Colorado River by 38,000 tons. The goal will be
accomplished by converting 235 miles of open delivery ditches to
off-farm pipelines, by removing and/or replacing onfarm ditches
with pipe on 21,550 acres, by converting 19,700 acres of surface
irrigation to sprinklers and by improving 1,850 acres of surface
irrigation. The expected salt reduction from off-farm pipelines,
onfarm pipelines, and improved irrigation methods is 9,000 tons,
13,000 tons, and 16,000 tons, respectively.

Irrigation water management for sprinkler systems is being enhanced
by crop water use reports from an automated weather station and by
portable flow/pressure meters, automatic shut-off wvalves, and
informaticn from sprinkler-can tests.

Planning and application of habitat replacement practices is.

underway. Zach plan includes cover type mapping, habitat data
collection, and Habitat Suitability Unit evaluations as required by
“he Habitat Evaluation Procedure. About 8 percent of the funds

used for implementation are being used for wildlife practices.
Presently, replacement and enhancement are keeping pace with upland
and wetland losses.

The trend in McElmo Creek unit 1is toward side-roll sprinkler
systems which is different Irom other salinity units which focus on

surface irrigation or center-pivot sprinklers. The reasons for
this trend relate to the physical features of the Montezuma Valley
where McElmo Creek 1is located. The Montezuma Valley has steep

slopes and undulating terrain. Field size is small and irregular
vecause of stony mesa tops and cross-cutting ravines and canyons.
The soils have slow water intake rates (0.3 to 0.5 inches per hour)
and are erodible. Traditional surface irrigation systems consist
cf earthen head ditches and lead ditches that direct water into
shallow furrows. Head ditches often run along ridge tops and
cannot be located square with the edge of a field. The shallow
furrows that run in many directicns within a field are of varying
lengths and slopes and are relatively short at 600 feet to 900
Zeet. This type of topography limits surface irrigation
imprcovements.
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McEImo Creek, Colorado, Continued

Conversely, side-roll sprinklers can operate over this varied
terrain and often small fields can be combined and squared into one
larger field. Center-pivots can cperate over undulating terrain;
however, it is difficult to make a large circular field in the
Montezuma Valley. Also, center-pivots have high application rates
which create runoff on sloping fields with low intake rate soils.
Runoff causes insuifficient water to be stored in the soil, erodes
the soil, and mires pivots in low areas. Side-roll sprinklers have
application rates that match the soil intake rates.

Therefore, irrigators generally opt for side-roll sprinklers. To
a lesser extent, gated pipe is used on small fields and on fields
where the water supply pipeline will noc produce enough gravity
pressure to operate sprinklers.

Side-roll sprinkler irrigation, however, is more efficient
regarding the effective use of water than gated pipe and salt-load
reduction is expected to be greater with side-roll systems. The
estimated irrigation system efficiencies are: 40 percent for
existing corrugate systems, 55 percent for gated pipe systems, and
70 percent for side-roll sprinklers. Side-rolls save twice as much
water as gated pipe in relationship to existing irrigation
practices.

There are three situations that are fairly representative of the
McElmo Creek Unit: 1) side-roll sprinkler on medium acreage, 2)
side-roll sprinkler on small acreage, and 3) gated pipe on small

acreage. The associated costs are shown in Table 3. These costs
are from actual contracts and two contracts were selected for each
of the three situations. The costs in Table 3 represent only the

55 percent cost share rate.
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McEImo Creek, Colorado, Continued

Table 3. McElmo Creek Unit -
Irrigation Improvements

Salt Load Reduction and Cost of

Farm | Description Salt Load Cost
ID Reduction ver Ton Cost
Farm | Side-roll - 94.7 acres, 130.7 $28.18 $36,492
#1 Onfarm pipe - 4,980 feet, | tons

Off farm pipe - O
Farm | Side-roll - 115.1 acres, 169.9 $26.92 $45,388
#2 Onfarm pipe - 5,880 feet, | tons

OCff farm pipe - 1,520

feet, Inlet structure
Farm | Side-roll - 19.7 acres, 33.0 $27.06 $8,860
#3 Onfarm pipe - 1,080 feet, tons

Off farm pipe - 800 feet
Farm | Side-roll - 8.1 acres, 11.2 $69.96 $7,775
#4 Onfarm pipe - 920 fe=-=, tons

Off farm pipe - O
Farm [ Gated pipe - 14.1 acres, 22.6 $39.55 $14,364
7 Onfarm pipe - 2,190 feet, tons

Off farm pipe - 3,100

feet
Farm | Gated pipe - 7.1 acres, 7.0 $35.04 $2,434
7 Onfarm pipe - 370 feet, tons

Off farm pipe - 0
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UINTA BASIN UNIT, UTAH

The goal of the Uinta Basin Unit is to reduce salt loading from the
Uinta Basin by 106,800 tons. This will be accomplished primarily
by treating approximately 137,000 acres of irrigated land. A large
portion of the irrigation systems will be converted from
inefficient flood irrigation to sprinkler systems.

The M&E activities were initiated in 1383. Monitoring efforts are
focused on evaluating the effects of sprinkler irrigation on salt
load reduction. Seven remote sensing weather stations have been
installed. An average of 14 irrigation sites have been monitored
each year for the last six vyears. Monitoring sites have been
established for two surface irrigated systems, six center-pivots
and six wneel line sprinklers. Sites average about

100 acres in size.

Wildlife habitat is being monitored at selected sites throughout
the basin to measure changes in gquantity and quality. Biology data
was first collected in 1984 from 30 sites. An additional 30 sites
were installed by 1986, and 30 more sites were established in 1989.
Data is be collected on a three year rotation. Eighteen transects
have been established within different cover types to represent
both onfarm and offsite effects.

A biologist is planning and assisting in installing wildlife
practices on each farm unit. Replacement of wildlife habitat
values continues toc receive high priority and 105 acres of wetland
habitat have been developed by constructing shallow ponds and
potholes. Grass, trees, and shrubs have been planted for wildlife
habitat.

The Colorado River and its tributaries naturally transport salts

because of the geologic formaticns :they traverse. Included in
these saline and gypsiferous formations are the Uinta, Green River,
Mesa Verde, and Mancos formations Zound in the Uinta Basin. The

Uinta Basin is part of the Uprer Cclcrado River Drainage System.
Beginning in the early 1900's =zhe development of irrigated
agriculture in the Uinta Basin added to the salt locading of the
Colorado by increasing the amount cf water that moves through the
salt bearing formations. As water development increased so did
salt loading in the Upper Z:clcrade River Basin resulting in
increased salt induced problems :n -ne lower basin.
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Uinta Basin Unit, Utah, Continued

Irrigated farmlands in the Uinta Basin have been grouped into 11
salt monitoring areas by potential £for salt loading and other
physiographic characteristics. These areas are Arcadia,
Fruitland-Strawberry, Tabiona-Hanna, Upper Duchesne, and Upper Lake
Fork in Duchesne County. The Ashley Valley, Brush Creek, Pelican
Lake, and White Rocks areas are in Uinta County. The Dry Gulch and
_ower Duchesne areas have s=2ctions in both counties.

There are 201,200 acres of irrigated farmland in the Uinta Basin
Jnit which are contributing salt to the Colorado River. The
percent of contracted acres ranges from a high of 15.8 percent in
the Ashley Valley Area to a low of 1.9 percent in the Fruitland-
Strawberry Area for an average of 8.9 percent of irrigated acres in
the Uinta Basin under contract. Irrigated farmland along the Green
River was also added to the Brush Creek Area. In addition to the
current CRSC program contracts, there are 33,387 acres in the Basin
under ACP Salinity long-term agreements and another 10,333 acres
under non-cost-shared annual management practices.

The physiography of the Uinta Basin generally results in
irregularly shaped fields. This requires more relatively short
side roll sprinkler systems and handlines than would be the case if
Zields were larger and in a more uniform shape. Because of the
vhysiography and ownership patterns, a few center pivots have been
installed. Cropping patterns may also affect the irrigation
technology adopted in an area. Alfalfa is the major crop in the
Uinta Basin, followed by irrigated pasture, and small grains.
Center pivots or surface irrigation are required to irrigate the
less than 5,000 acres of corn grown in the Basin.

Artificially created wetlands and their related plant communities
are being adversely impacted under the salinity program. These
effects occur both onfarm and off-farm. Four years of the past
five years have received below normal precipitation. Information
collected indicates a decrease in the Habitat Suitability Index
values for muskrats, yellow-headed blackbirds, pheasants, and
mallard ducks due to these adverse effects on artificial wetlands.
Cenerally, upland wildlife species such as pheasants, mule deer,
and ferruginous hawks indicated increased HSI values.

"The structural improvements and imprcved water management practices
are estimated to reduce the amount of deep percolation by 10,358
acre feet. CRSC contracts oprovide an average reduction in deep
cercolation of 61.1 percent for the Basin. The amount of reduction
in deep percolation varies from 83.8 percent in Arcadia to 26.6
vercent in Dry Gulch.

Deep percolation before irrigation improvements was 16,948 acre-
feet while after irrigation improvements, deep percolation was
5,590 acre-feet reflecting a 10,358 acre-feet change in deep
percolation.
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BIG SANDY RIVER UNIT, WYOMING

To predict effects on salinity reduction, the Farm Irrigation
Rating Index (FIRI) computer program 1s used to determine water
conservation and reduction in deep percolation for each irrigation
unit. Calculations are made of the amount of water conserved and
salinity reduction based on changes in field and conveyance
efficiency as a result of irrigation improvements.

Periods of drought fregquently occur in the area. The fifth
consecutive vyear of zelow normal ©precipitation has Dbeen
2xperienced. The improved irrigaticn technology and methods result
in net water savings of 30-50 percent over border dike flood
irrigation systems which the program is replacing.

Six deep wells and seven shallow wells are being monitored to track
ground water tables and drain flow influenced by irrigation
improvements.

The Fish and Wildlife Service (FWS) is assisting with installation
of wildlife habitat. A bioclogist 1is assisting with planning,
applying, and monitoring habitat replacement practices. Each plan
includes cover type mapping, habitat mapping, and an evaluation by
HEP. Wetlands are being tracked bv type and by acres onfarm and
off-farm. The Wyoming Game and Fish Department has been contracted
to collect information on fisheries habitat gquality in the Big
Sandy River and Bone Draw.

The Big Sandy River Unit 1s removing salt at a cost of
approximately $27 per ton and the range of costs is from $14 per
—on to S121 per ton. Large farm units are normal in the Big Sandy
River Unit. This tends to eliminate many design options for
irrigation systems when based on dellars per ton of salt analyses.
On these large acreages, center pivot systems are usually the
oreferred option for reducing a ton of salt at the cheapest cost.

On small acreages, che side-roll, surge valve/gated vipe or
stationary sprinkler systems often are selected. Two stationary
sprinkler systems, one surge valve/gated pipe, two side-rolls, and
thirty-seven center pivot systems have been installed.

Page 37



Big Sandy River Unit, Wyoming, Continued

Onfarm yields have increased in the area. This can be attributed

2o: (1) better irrigation water management afforded by modern
irrigation technology and methods installed under CRSC, (2) use of
mproved alfalfa wvarieties, (3) improving harvest management
str=tegies, (4) addressing soil fertility problems, and (5)

addressing weed and pest problems. Another significant _.-aefrit of
the project is heightened awareness of the value of wildlife
habitat.
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