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The U.S. Department of Agriculture (USDA) prohibits discrimination againstits customers. If you
believeyou experienced discrimination when obtaining services from USDA, participatingin a USDA
program, or participatingin a program thatreceivesfinancial assistance from USDA, you may file a
complaintwith USDA. Information abouthow tofile adiscrimination complaintisavailablefromthe
Office of the Assistant Secretary for Civil Rights. USDA prohibits discriminationinall its programs and
activities on the basis of race, color, national origin, age, disability, and where applicable, sex (including
genderidentity and expression), marital status, familial status, parental status, religion, sexual
orientation, political beliefs, geneticinformation, reprisal, orbecause all or part of an individual’s
income is derived from any publicassistance program. (Notall prohibited bases apply to all programs.)

To file acomplaint of discrimination, complete, sign, and mail a program discrimination complaint
form, available at any USDA office location or online at www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW.

Washington, DC 20250-9410

Or call toll free at (866)632-9992 (voice) to obtain additionalinformation, the appropriate office orto
requestdocuments. Individuals who are deaf, hard of hearing, or have speech disabilities may contact
USDA through the Federal Relay service at (800)877-8339 or (800)845-6136 (in Spanish). USDAisan
equal opportunity provider, employer, and lender.

Persons, with disabilities who require alternative means for communication of program information
(e.g., Braille, large print, audiotape, etc.) should contact USDA’s TARGET Centerat (202)720-2600 (voice
and TDD).
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Project Synopsis

The Salinity Control Act (PL-93-320) (SCA) and subsequent legislation authorizes the U.S. Department of
Agriculture (USDA), acting through the Natural Resources Conservation Service (NRCS), toimplement
salinity control throughoutthe Colorado River Basin. The NRCS' Green River, Utah Salinity Control Unit
(GRU), straddlingthe Green Riverand the county line between Emery and Grand Counties
encompasses 4,000 agricultural acresirrigated with water diverted from the GreenRiver. Thisarea,
approximately 3miles easttowestand 16 miles northto south, isa source of dissolved solids from
Cretaceous marine deposits. The pre-projectagriculturalsaltload was estimated to be 10,000
ton/year, on-farm. Water, diverted toirrigate cropland and pasture, deep percolates through the
saline sediment, dissolving and transporting salts to the river system. GRU was established by a 2009
Environmental Assessment (EA) and Finding of No Significant Impact (FONSI). The first USDA projects
were fundedin FY 2010. Salt loadreductionisachievedbyimprovingirrigation efficiency and reducing
deep percolation. The 2009 EA anticipated treating 2,080 acres, controlling 6,540 tons/year of saltat a
cost of $115/ton (2014 dollars). Through the end of FY2014, USDA funded contracts have treated 125
acres controlling 397 tons/year, on-farm (6% of EA projection), at a cost of $28/ton. Of the original
4,000 irrigated acres, 1,400 acres were treated with sprinkler systems priorto the salinity project
inception. Notyetplannedforirrigationimprovements are 2,475 acres or 62% of pre-projectirrigated
acres. The lack of pressurized watersource is the primary impediment toimproving flood systems to
sprinklersystems. Since the FONSI approval, non-salinity sprinkler systems have beeninstalled on
about 3,400 acres, on waterrights newly granted by the Utah State Engineer. None of these 3,400
acres of new sprinkler systems on new waterrights are federally funded. As prescribed by the Salinity
Control Act, impacts to wildlife habit foregone resulting from salinity control implementation, are
evaluated to assure that replacement of habitatis "concurrent and proportional" toinstallation of the
salinity control measures. With concurrence from U.S. Fish and Wildlife Service, habitat replacement
acreage is to exceed two percent of improved irrigation acreage, or 2.5 acres through FY2014. No
salinity related habitat replacement has taken place in GRU. NRCSis actively seeking habitat
replacementopportunities. Additional potentialforadditionalsalt control remains. NRCS continues to
use its resourcesto implementsalt control consistent with its authorities and resources.
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Executive Summary

Project Status

FINAL

The Environmental Assessment (EA) for the Green River, Utah Unit was publishedin April,
2009. The Proposed Action anticipates treating 2,080 acres of flood irrigated fields with
sprinklersystems, reducing saltload by 6,540 tons/year.

For FY2014 1 contract was obligated for $83,000 FA, to treat 83 acres, reducing saltload by 269
tons/yearata cost of $31/ton.

Cumulatively, 4 contracts have been obligated for $344,000 FA nominal ($384,000 2014
dollars), totreat 293 acres, reducingsaltload by 929 tons/year at a cost of $44/ton (2014
dollars).

Local landowners are balancing the need to buy energy for pumping sprinkler systems against
continued flooding with no energy bill.

Thereisinadequate grade onthe riverto provide economical gravity pressure froman
upstreamdiversion.

There have been no planned orapplied wildlife habitatacresinthe Green River Unitto date.
To be concurrentand proportional with installation of the salinity control measures, 2.5acres
of wildlife habitat needto be applied.
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Table 1. Project Progress Summary

Green River, Utah Unit, All Programs, FY2014

CONTRACTS PLANNED UNIT (S) CURRENT FY CUMULATIVE TARGET
1. CONTRACT STATUS
A. Contracts Approved Number 1 4
Dollars 82,906 344,419
Acres 83 293 2,080
On-farm Tons/Year 269 929 6,540
Off-farm Tons/Year - -
B. Active Contracts Number 2
Dollars 163,394
Acres 209
On-farm Tons/Year 661
Off-farm Tons/Year -
PRACTICES APPLIED UNIT(S) CURRENT FY CUMULATIVE TARGET
2. EXPENDITURES
Financial Assisstance (FA) Dollars 593 163,200
3. Irrigation Systems
A. Sprinkler Acre 1 125
B. Improved Surface System Acre - - 2,080
C. Drip System Acre - -
4. Salt Load Reduction
A. Salt Load Reduction, On-farm Tons/Year 1 397 6,540
B. Salt Load Reduction, Off-farm Tons/Year - -
C. Tons of salt controlled prior to EQIP Tons -
For further information, please contact:
Jim Spencer, Wildlife Biologist Ed Whicker, Civil Engineer
USDA-NRCS USDA-NRCS
815 South 400 West 815 South 400 West
Roosevelt, UT 84066 Roosevelt, UT 84066
(435)722-4621 ext. 128 (435)722-4621 ext.124
jim.spencer@ut.usda.gov ed.whicker@ut.usda.gov
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Historical Background

With settlement of the Colorado River Basin, demands on the Colorado River grew rapidly. Inthe late
1800s and early 1900s, hundreds of canal companies were created and millions of acres of land were
irrigated to sustain growing populations. Inthe mid-1900s, dozens of dams and water projects were
constructed on the Colorado Riveranditstributaries.

By the 1960s, concernoverincreasing water consumption and decreasing water quality ledtoa
national effortto direct environmental policy at the federal level. In 1969, the National Environmental
Protection Act (NEPA) was signed into law, requiring extensive publicinvolvement and analysis of
environmental impacts when planning federally funded projects (federalactions). As part of NEPA, the
Council on Environmental Quality (CEQ) was created as part of the Executive Branch.

In 1970, the Environmental Protection Agency (EPA) was created by a Nixon executive order
(Reorganization Plan No. 3 of 1970, which also created the National Oceanicand Atmospheric
Administration). Inthe early 1970s, salinity control was m by the EPA.

The Colorado River Basin Salinity Control Forum (Forum) was created in 1973, when governors of each
of the seven Colorado River Basin States appointed three water resource professionals to coordinate
salinity control effortsamongthe states, federal agencies, and other major water management
interests. The Forum has been instrumentalin promotingsalinity control to the benefit of all.

It is estimated thatinthe 1960s, more than two-thirds of watertaken fromthe Colorado River was
usedto irrigate agricultural lands. Nearlyall of thisirrigation was by flooding, resultingin massive
amounts of salt being dissolved by excess irrigation waterand carried back to the river. Withirrigation
beingthe largest contributortosaltloadin theriver, it was determined thatirrigationimprovements,
both on-farm and off-farm, would provide the most economical opportunity to reduce saltloading by
improvingirrigation efficiencies to reduce deep percolation and seepage.

The Colorado River Basin Salinity Control Act of 1974 (SCA) authorized federal funding of salinity
control projects to manage salinityinthe Colorado River. The SCA also created a Federal Advisory
Committee (FAC)which has historically been staffed by the same governorappointees asthe Forum.

Federal funding of salinity control practices beganin the early 1980s in the Grand Valley of Colorado
and the Uinta Basin of Utah.

In August, 2009, an Environmental Assessment (EA) was completed, per NEPA requirements, to
evaluate the impact of sprinklerinstallations on about 2,080 irrigated acresin the Green River, Utah
Unit. The Finding of No Significant Impact (FONSI)was signed by the Utah State Conservationistand
the Green River, Utah Salinity Unit was approved by the Forum.
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Monitoring and Evaluation History and Background
The Colorado River Basin Salinity Control Program was established by the following Congressional
Actions:

e The Water Quality Act of 1965 (PublicLaw 89-234) as amended by the Federal Water Pollution
Control Act of 1972, mandated efforts to maintain water quality standards in the United States.

e Congressenactedthe Colorado River Basin Salinity Control Act (PL93-320) inJune, 1974. Title|
of the Act addresses the United States’ commitment to Mexico and provided the meansforthe
U.S. to comply with the provisions of Minute 242. Title Il of the Act created a water quality
program forsalinity control in the United States. Primary responsibility was assigned to the
Secretary of Interiorand the Bureau of Reclamation (Reclamation). USDA was instructed to
supportReclamation’s program with its existing authorities.

e The Environmental Protection Agency (EPA) promulgated aregulationin December, 1974,
which established a basin wide salinity control policy forthe Colorado River Basin and also
established a water quality standards procedure requiring basin states to adoptand submitfor
approval to the EPA, standards for salinity, including numericcriteriaand a plan of
implementation.

e In 1984, PL 98-569 amended the Salinity Control Act, authorizingthe USDA Colorado River
Salinity Control Program. Congress appropriated funds to provide financial assistance through
Long Term Agreements administered by Agricultural Stabilization and Conservation Service
(ASCS) with technical support from Soil Conservation Service (SCS). PL98-569 also requires
continuingtechnical assistance along with monitoring and evaluation to determine
effectiveness of measures applied.

e In 1995, PL 103-354 reorganized several agencies of USDA, transforming SCSinto Natural
Resources Conservation Service (NRCS)and ASCS into Farm Service Agency (FSA).

e |n 1996, the Federal Agricultural Improvement and Reform Act (PL104-127) combined four
existing programs, including the Colorado River Basin Salinity Control Program, into the
Environmental Quality Incentives Program (EQIP). The 2002 and 2008 Farm Bills have funded
EQIP through FY2012.

Overthe years, Monitoring and Evaluation (M&E) has evolved from a mode of labor/cost intensive
detailed evaluation of afew farms and biological sites to a broader, butless detailed evaluation of
many farms and environmental concerns, driven by budgetary restraints and improved technology.

M&E is conducted as outlinedin “The Framework Plan for Monitoring and Evaluating (M&E) the
Colorado RiverSalinity Control Program”, last revised in 2001.
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Project Status

Table 2. Annual results

In this fifth year of salinity funding, one
A Irrigation Improvements acres
contract was obligated forabout 83
$83,000 to treat 83 acres, controlling Federal cost share, FA $
 sal ; $82,906 $593
269 tons/yearofsaltat a cost o Amortized federal cost o year
$31/ton. (Table2) share, FA+TA v $8,384 $36
i i Salt load reduction tons /year
Cumulative Project Results 269
Cumulatively, through FY2014 Federal cost, FA+TA $/ton $31 $36
$375,000 FA (2014 Dollars) hasbeen
obligated totreat 293 acres Table 3. Project goals and cumulative status
atanave rage cost Of $43/t0n Cumulative Improvements thru FY2014 Units NEPA Planned Applied
(2014 dollars). (Table 3) Irrigation improvements acres 2,080 293 125
Federal cost share, FA 2014$ $6,413,000 $384,000 $175,000
Detailed AnalySiS Of Amortized federal cost share, FA+TA 2014$/yr $749,000 $41,300 $11,100
Status ts::s';lda:ed““i“' tons/year | 6,540 929 397
Federal cost/ton, FA+TA 2014% $115 $44 $28

Pre-Project Salt

Loading

Agriculturalirrigationis a majorsource of salt loading
into the Colorado Riverandis completely human
induced. Irrigationimprovements have great potential
to control saltloading.

The 2009 EA allocated agricultural saltloadingonthe
basis of USGS Scientificlnvestigations

Report: 2006-5186, “Hydrology and Water Quality in
the Green River and Surrounding Agricultural Areas
near Green River in Emery and Grand Counties, Utah,
2004-05". (Figure1)

Salinity Control Practices

On-farm practices used to reduce saltloadingin GRU
are expected to be exclusivelysprinkler systems. Due
to the unavailability of pressurized pipelines, itis
anticipated that each sprinklersystem will also require
a small settlingpond and pump. On-farmsaltload
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reductionisachieved by reducing over-irrigation and deep percolation.

Off-farm practices used to reduce salt loading are associated with the reduction and/or elimination of

canal/ditch seepage, usually by installing pipelines. Studies and proposals to create gravity pipeline
delivery are ongoing.

Planning Documents

For the GreenRiver, Utah Unit, in 2009 NRCS developed an Environmental Assessment (EA) forwhich a
Finding of No Significant Impact (FONSI) was issued by the Utah State Conservationist. The Colorado
River Basin Salinity Control Forum (Forum) followed with formal acceptance into the Colorado River
Basin Salinity Control Program. Development of salinity control contracts started in FY2010.

The recommended alternativein the EA addresses only on-farm practices in GRU. An alternative to
include pipelines was deemed to be economically and practically unfeasible using NRCS funding

programs. Locally sponsored studies and proposals are underway to find alternative funding for off-
farm practices.

Planned Practices

Planned practices (obligations) represent contracts with participants to apply improved irrigation
practices to the participant’s agricultural activities. Only the federal share of project costisanalyzedin
thissection.

The installation of salinity control practicesis voluntary on the part of landowners. Anincentive to
participate is created by cost-sharing on practice purchase andinstallation using federal grants. In
essence, federal cost-share purchases saltload reductionsinthe Colorado River, whilethe participant’s
cost-share buys them reduced operating costs and increased production.

Federal cost-share is obligated when a contract is signed with the participant, assuring timely
installation of saltload reducingirrigation practices, to NRCS standards.

Table 4 lists annual planned obligations and costs in nominal and 2014 dollars.

Table 4. Planned practices, cost/ton, nominal and 2014 dollars

Federal

Water P | — — SaltLoad | Amortized $/ton 2014 FA Amortized $/ton Cum
FY Project — e S—— Reduction FA+TA FA+TA PPI Planned FA+TA AL $/ton
Discount Planned Nominal Nominal Factor 2014$% 2014$% 2014$%

Rate
2010 4.375% 2 $148,328 114 351 | $16,458 $47 123% $182,938 $20,298 $58 $58
2011 4.125% 0 - - - - - 111% - - - $58
2012 4.000% 1 $113,185 96 309 [ $12,075 $39 105% $118,524 $12,645 $41 $50
2013 3.750% 0 - - - - - 106% - - - $50
2014 3.500% 1 $82,906 83 269 $8,384 $31 100% $82,906 $8,384 $31 $44

Totals 4 $344,419 293 929 | $36,917 $40 $384,368 $41,327 $44
FY2014 Obligation

In FY2014, one new contract for $83,000 was obligated to treat 83 acres controlling 269 tons/year of
saltload at a cost of $31/ton.
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SaltLoad Reduction Calculation

The estimated saltload reduction for planned practicesis calculated by multiplying the original
tons/acre forthe entire salinity unit, by the acres to be treated and a percentage reduction based on
change inirrigation practice. For GRU, the initial estimate of on-farmirrigation saltloadingis 3.56
tons/acre-year. Asanexample, if 100acres are converted from wild flood to center pivot sprinkler, an
estimated 91% of the original saltload will be eliminated. Hence, 100 acres x 3.56 tons/acre-year x
91% =324 tons/yearsaltload reduction.

Cost/Ton Calculation
The federal cost/ton forsaltload reductionis calculated by amortizing the federal financial assistance

(FA) over 25 years at the federal discount rate for water projects (3.500% for FY2014). Two-thirds of FA
isadded for technical assistance (TA) and the amortized total costis divided by tons/yeartoyield
cost/ton. Normalizationto 2014 dollarsis based onthe Producer Price Index (PPI)foragricultural
equipment purchased, maintained by the National Agricultural Statistics Service (NASS).

Obligation Analysis
In FY2014, one new contract was obligated.

Cost-Share Enhancement

Typical federal cost-share, overthe last several years, has been about 75% of total installation cost. A
feature of the 2002, 2008, and 2014 Farm Billsis cost-share enhancement, increasing federal cost-share
from about 75% to about 90% of total cost for limited resource, beginning, orsocially disadvantaged
farmers or ranchers.

In GRU, no contracts have involved cost share enhancement.

Applied Practices

FY2014 Expenditures
In FY2014, $600 was expended totreat 1 acres, reducingsaltload by 1 tons/years at a cost of $36/ton.
(Table 5) Saltloadreductionassumed to be proportionsto dollars expended on a contract-by-contract

basis.

Table 5. Applied practices, cost/ton, nominal and 2014 dollars

Federal

Water FA A Salt Load Amortized $/ton 2014 FA Amortized s/ Cum
FY Project Applied A crl'.esd Reduction FA+TA FA+TA PPI Applied FA+TA 201:: $/ton
Discount Nominal ppiie Applied Nominal Nominal Factor 2014$ 2014$ 2014$

Rate
2010 4.375% - - - - - 123% - - -
2011 4.125% $52,060 30 89 $3,377 $38 111% $57,787 $3,748 $42 $42

2012 4.000% - - - - - 105% - - - $42

2013 3.750% $110,547 94 307 $6,891 $22 106% $116,864 $7,284 $24 $28

2014 3.500% $593 1 1 $36 $36 100% $593 $36 $36 $28
Totals $163,200 125 397 [ $10,303 $60 $175,244 $11,068 $28
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Hydro Salinity Monitoring

Before implementation of salinity control measures, Green River, Utah Unit agricultural operations
contributed an estimated 15,700 tons of salt peryearto the Colorado River (on-farm and off-farm),
from an average of 4,000 acres of annuallyirrigated land. Saltloading of 10,000 Tons/yearwas
allocated to on-farm activities and 5,700 tons to off-farm canals and large laterals.

Three assumptions guide the calculation of saltload reduction from irrigationimprovements:

1. Saltconcentration of subsurface returnflow fromirrigationis relatively constant, regardless of
the amount of canal seepage oron-farm deep percolation.

2. The available supply of mineral saltsinthe soil is essentially infinite and salinity of out-flowing
wateris dependentonly onsolubility of saltsin the soil. Therefore, saltloadingis directly
proportional to the volume of subsurface return flow.

3. Water that percolates below the root zone of the crop and is not consumed by plants or
evaporation will eventually find its way into the river system. Saltloadinginto the riveris
reduced by reducing deep percolation. (Hedlund, 1994).

Deep percolation and saltload reductions are achieved by reducing or eliminating canal/ditch
seepage/leakage and by improving the efficiency and uniformity of on-farmirrigation. Itis estimated
that upgradingan uncontrolled floodirrigation system to a well-designed and operated sprinkler
system will reduce deep percolation and saltload by 84-91%.

NRCS salinity control programs focus on helping cooperatorsimproveirrigation systems, better manage
wateruse, and sharply reduce deep percolation/salt loading.

Salinity Monitoring Methods

As aresultof laborintensive testingin the Uintah Basin Unit, it was confirmed thatirrigation systems
installed and operated as originally designed, produced the desired result of improved irrigation
efficiencies and sharply reduced deep percolation rates, concurrent with reduced farm laborand

improved yields.

A “Framework Plan for Monitoring and Evaluating (M&E) the Colorado River Salinity Control Program”
was adoptedin 2001. Having established that properlyinstalled and operated practicesyield
predictable and favorable results, the 2001 Framework Plan addresses hydro-salinity by:

e Utilizingrandom cooperatorsurveysto collectand evaluate cooperatorunderstanding, and
impressions concerning contracts and equipment

e Formal and informal Irrigation Water Management (IWM) training and encouragement

e Equipmentspotchecks and operational evaluations

e Agricultural statistics collected by government agencies

In GRU, virtually all salinity program irrigationimprovements are expected to be sprinkler systems.
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Cooperator questionnaires, interviews, and training sessions

No cooperatorquestionnaires have been completed in the Green River, Utah Unit. Itisanticipated that
it will take two orthree years for cooperators to become familiar with system operations before
interviews would become practical.

Irrigation Water Management (IWM)

The goal of IWM isto assure that irrigated crops get the right amount of waterat the right place at the
righttime, which will accomplish the goal of minimizing deep percolation and saltloadingintheriver.
Proper WM is achieved by careful equipment design, cooperator education, and maintenance resulting
inimplementation of effective water management techniques.

In general, sprinkler systems designed by NRCS are capable of irrigating the most water-consumptive
projected cropinthe hottest partof the year. When growing crops with lower waterneeds, oratother
timesinthe growingseason, these systems are capable of over-irrigating to some extent.

Crops generally use water before irrigation begins and afterirrigation ends, leaving the soil moisture
profile partially depleted. Fillingthe soil with waterrequires additional irrigation, overand above crop
needs, inthe spring.

Preventing over-irrigation is a contractual obligation of the cooperator. To help cooperators fulfill this
obligation they must be educated and coached in the proper use and maintenance of theirirrigation
systems.

Cooperatorinterestis enhanced by creating financial incentives for IWM. InFY2014, three practice
options were available for IWM,

1. Basic WM, whichrequiresthe cooperatorto
a. Attendatwo hour IWM trainingsession, an approved water conference, or receive
one-on-onetrainingontheirfarm
b. Keepdetailedirrigation records usingthe IWMSelf-Certification Spreadsheet or
anotherirrigation wateraccounting system (check book method)
c. Reviewtherecordswithan NRCSemployeeorcontractor trained to evaluate and
explain IWM principals

2. Intermediate WM, whichrequires everythingin BasicIWM plusinstallation and use of simple
electronicsoil moisture monitoring equipment.

3. Advanced IWM, whichrequires everythingin Basicand Intermediate IWMplus real-time
estimating evapotranspiration, monitoring soil moisture, or monitoring crop temperature
stress usingtelemetered data. Irrigation watervolumes are recorded from aflow meternear
the field.

Water management seminars and conventions are sponsored by various government, educational, and
commercial groups, encouraging everyone to manage and conserve water. NRCSisa willingand eager
participantinthese partnership educational endeavors.
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Additionally, personal guidance is available to cooperators at local NRCS field offices.
Intensive and continuous IWMtrainingis essential to successful longterm salt load reduction.

To help cooperators with irrigation timing, a major part of IWM, NRCS demonstrates two simple, low-
cost approaches:

1. lrrigationrecord keeping, wherein the cooperator keeps track of water put on the field and
compares the volume used to the volume required by the crop

2. Soil moisture monitoring, wherein the cooperator determines when toirrigate, based on
measured available water content (AWC) in the soil

Irrigation Record Keeping

To help withirrigation timing, NRCS has developed and provided the, “IWMSelf Certification
Spreadsheet” which allows cooperators to graphically evaluate available water content (AWC) of the
soil and compare actual irrigation with projected average crop waterrequirements and/orwith
modeled crop evapotranspiration. Evapotranspirationis calculated from climate data collected by
NRCS and other publicagencies, using Penman-Montieth procedures outlined by the Food and
Agriculture Organization of the United Nations (FAO). The final output of the spreadsheetistwo
graphs comparing waterapplied, with waterrequired, on aseasonal basis. See figures 2and 3.

Sprinklersystem design data, plant data, location, soil data, and the beginning dates of each irrigation
cycle are input. (Figure 3) The spreadsheet calculates AWCand deep percolation and graphs them on
separate pages. (Figure 4)

A modestamount of deep percolation (leaching fraction)is designed into all irrigation systems to
compensate fordistribution uniformity anomalies and to leach accumulated salt from the root zone.

In general, cooperators respond positively to this trainingand work hard to irrigate more efficiently.

In GRU, 13 landowners have submitted irrigation
records since 2008. Areview of the IWM Self Green River Unit
Certification Spreadsheets submitted indicates that no Deep Percolation
systems were deep percolating excessively and that
calculated deep percolation amounted to just 7% of
designed deep percolation. (Figure 2)

Normal
DP
10%

Figure 2. Calculated deep percolating acres.
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Irrigation Water Use Record - Farmer Self Certification
Cooperator: Green River Farmer Crop: Alfalfa Year: 2014
Tract/Field: Root Depth, ft: 5.00
Date: 10/15/2014 Station: Green River CU: 41.98 inches
Contract Eligible Acres:  125.00
Boil Texture: Clay Loam Irrigation method: Pivot
AWGC, In/Ft: 1.80 Efficiency:  75%
AWC Max, in: 9.00 Evaluated Acres:  125.66
MAD, in: 4.50 Evaporation %: 10%
Pre-season AWC, In. 4.50 Cycle Hours: 168
Flow rate, gpm: 1,100
St-ar.t da.te E!'\d. dat.e of| Total | Alternate Flow, Gross Net cu AWC Deep
of irrigation| irrigation | Cycle Cycle Inches | Inches . AWC
gpm Season | Deficit Perc
cycle cycle Hours Hours Cycle | Season
04/15/14 04/22/14 168 1100.0 3.25 2.92 0.73 2.44 6.56 0.00
04/25/14 05/02/14 168 1100.0 3.25 5.85 1.94 0.72 8.28 0.00
05/05/14 | 05/12/14 168 1100.0 3.25 8.77 3.92 0.00 9.00 0.22
05/15/14 05/22/14 168 1100.0 3.25 11.70 6.80 0.00 9.00 0.05
05/25/14 | 06/01/14 168 1100.0 3.25 14.62 10.20 0.48 8.52 0.00
06/04/14 06/11/14 168 1100.0 3.25 17.55 12.61 0.00 9.00 0.04
06/14/14 06/21/14 168 1100.0 3.25 20.47 14.63 0.00 9.00 0.90
06/24/14 | 07/01/14 168 1100.0 3.25 23.40 18.12 0.56 8.44 0.00
07/04/14 07/11/14 168 1100.0 3.25 26.32 20.99 0.51 8.49 0.00
07/14/14 | 07/21/14 168 1100.0 3.25 29.25 22.87 0.00 9.00 0.53
07/24/14 07/31/14 168 1100.0 3.25 32.17 25.83 0.03 8.97 0.00
08/03/14 | 08/10/14 168 1100.0 3.25 35.10 28.45 0.00 9.00 0.27
08/13/14 08/20/14 168 1100.0 3.25 38.02 29.90 0.00 9.00 1.48
08/25/14 | 09/01/14 168 1100.0 3.25 40.95 32.75 0.00 9.00 0.07
09/09/14 09/16/14 168 1100.0 3.25 43.87 35.16 0.00 9.00 0.51
09/24/14 10/01/14 168 1100.0 3.25 46.79 37.67 0.00 9.00 0.42
10/09/14 10/16/14 168 1100.0 3.25 49.72 40.48 0.00 9.00 0.11
Totals 17 2,856 0 1100.0 55.24 49.72 40.48 8.72 4.60
Acre Feet 578.51 | 520.66 | 423.95 94.25 48.21
Deep Percolation Needed:| 4.09 Ppesigned:| 8.29 Actual:| 4.60
Seasonal Application Efficiency (CU / water applied): Designed:| 75% Actual:| 81%

Figure 3. IWM SelfCertification Spreadsheet input page
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Figure 4. Sample graphs from the IWM Self Certification Spreadsheet

In the first graph, the blue line indicates Available Water Content (AWC). Spikesabove the 100% line are deep
percolation. For maximum crop growth, AWC should not be allowed to fall below the Managed Allowable

Depletion (MAD)orange line.

In the second graph, the bluelineisalong-term average waterrequirement, based onlocation and crop. The
greenlineisthe actual water applied. The gray lineisexpected deep percolation. Thered lineiscalculated

deep percolation and the dashedred line isthe leachingrequirement.
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Soil Moisture Monitoring

A time-tested method fortimingirrigationinvolves
augeringa hole and determining the water content of
the soil to decide whento apply the nextirrigation.
This may well be the best method available for
irrigation timing, both simple and inexpensive.
However, few irrigators take timetodoit.

NRCSis demonstrating and guiding cooperatorsin
the use of modern soil moisture monitoring systems,
utilizing electronic probes and datarecorders. Such
systems can now be installed forabout $700, giving
the cooperatorinformation on the water content of
his soil at several different depths, without time-
consumingaugering.

In a typical case, electrical resistance based probes
are installed atvarious depths, such as 12”7, 24” and
48”. Using a simple datarecorder, indicated soil pore

pressure (implied soil moisture content) is read and Figure 5. Sample Soil Moisture Data Logger
recorded multipletimes perday. Withsome with graphing

recorders, soil pore pressure is presented graphically

on an LCD displayinthe field, makingita simple

matterto estimate when the nextirrigation will be

required. (Figure5)

Since gravimetricdrainage generally does not occur unless the soil horizon is nearly saturated (above
field capacity), itisassumed thatdeep percolationis not occurringif the deepest probe readingis
below-10 centibars. Datarecordersinother salinity unitsindicate that deep percolation occurs less
than 3% of the time on monitoredfields.

Soil moisture data recorders typically store more than 10 months of data in nonvolatile memory and
can be downloaded usingalaptop computeror pocket computer. Batterylifeis overayear, using AA
or 9 volt batteries. When carefully installed, maintenance requirements are minimal.

Available water content (AWC), the soil moisture available to the plant, can be roughly estimated, using
multiple probes. The AWCcalculationis dependent on many soil and environmental parametersandis
tediousto model precisely, butwhen an operator becomes familiar with the system, he will be able to
use it well forirrigation timing. (Figure6)

The M&E teamis not aware of any soil moisture datarecordersin GRU.
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Available Water Capacity

from Electronic Soil Moisture Recordings
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Figure 6. AWC estimated from downloaded soil moisture data
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Wildlife Habitat and Wetlands

Background

In April, 2009, the Green River, Utah Unit (GRU) was recognized as a Colorado River Basin Salinity
Control Program (CRBSCP) Salinity Area. Salinity irrigation and wildlife habitat development plans are
now eligibleto compete forfunds allocated to the CRBSCP. Impacts from this project to wildlife habitat
and wetlands willbe monitored and evaluated and subsequently compensated. Compensationis
accomplished on avoluntary basis from private landowners through applications forfunding fromthe
Environmental Quality Incentives Program (EQIP). Impacts may include loss of wildlife habitatand
wetlands, conversion of wetland habitats to upland areas such as agricultural fields, or other vegetation
changes broughtabout by the more efficient use of irrigation water.

In the upper Colorado RiverBasins there are several Salinity Areas, each with its own unique
methodology for monitoring and evaluatingimpacts and replacement of wildlife habitatand wetlands.
The GreenRiver, Utah Unitis a relatively small project, and impacts from the project can be observed
from projectinception. The Monitoringand Evaluation Team (M&E) will monitorland cover maps
utilizing aerial photography from the National Agricultural Image Program (NAIP). The NAIP images are
one meterresolution true coloror color-infrared aerial photosintended to be re-flown tri-annually.
With these high resolution photos, M&E has the ability tozoomin close and create a reasonably
accurate land cover map which can be verified with minimal ground truthing. These images can be
compared through time to monitorland coverchanges. By the use of Geographical Information
System (GIS) software, estimates of gains orlosses in wildlife habitat or wetlands may be quantified.

As necessary, representative photographic points may also be established, to be compared throughout
the years, to assist with land cover mapping efforts, defining vegetation composition of the land cover
elementsand whatimpacts, if any, are occurring.

On November 27,2012 NRCSreceived aresponse to a lettersentto Ms. PatriciaS. Gelatt, Western
Colorado Supervisorforthe USFWS regarding proposed changes in the assessment method of wildlife
replacement needed to offsetincidental fish and wildlife values foregoneresulting from salinity control
projectsinthe State of Utah. The Service supported the proposalfor minimum habitatimprovement to
be greaterthan 2 percentofirrigation acres treated forsalinity control, and that wildlife habitat losses
resulting fromirrigation improvements will be replaced ona 1:1 acreage basis. The Service also stated
that they agree that permanent easements would be preferred, butif not possible the habitat practice
lifespanwill be aslongas, if not longer, than the lifespan of irrigation improvement practices (see
Appendix).

The GreenRiver, Utah Salinity unit has not achieved this proportion and as of this report the unitis not
concurrentand proportional with salinity irrigation improvements. Forthe GRU to be concurrentand
proportional approximately 2.5acres of wildlife habitat would need to be applied. Effortsto planand
apply additional acres of habitat replacement will continue. When the habitatacresinthe Unit are
concurrentand proportional with the irrigation acres, NRCS will not relax by virtue of this change in
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assessmentmethod. NRCS will continue to planand apply real habitatimprovementsto offsetthe
lossesincurred by the Colorado River Salinity Control Program.

Area-wide Wildlife Habitat Monitoring

As mentioned above, M&E will create aseries of land cover maps utilizing aerial photography from the
National Agricultural Image Program (NAIP). Asnew images become available the land cover maps may
be presentedin future versions of this document.

Wildlife Habitat Contract Monitoring

In this fifth year of eligibility (FY2014) for salinity projects, there have been no awarded contracts for
salinity wildlife only habitatimprovement project funds. Table 6 represents annual acres of wildlife
habitatimprovement planned and applied in the GRU Salinity Unit.

Table 7 represents cumulative acres of wildlife habitatimprovement planned and applied in the GRU
Salinity Unit.

Table 6. Annual Wildlife Habitat Re placement

Acres of Wildlife Habitat Creation or Enhancement
FY2014 Annual practices

Voluntary Habitat Replacement
NRCS continuesto encourage replacement
of wildlife habitat on avoluntary basis.

. . Program Acres Planned Acres Applied
Federal and State funding programsarein 4 Wetland* | Upland | Wetland* | Upland
place to promote wildlife habitat BSPP - _ - -
replacement. Thisinformationisadvertised EQIP - - - -
annuallyinlocal newspapers, in Local HIE . : : -
Total - - = -

Workgroup meetings, and Conservation
District meetings throughout the Salinity

Areas. The Utah NRCS Homepage also has Table 7. Cumulative Wildlife Habitat re place ment
information and deadlines relating to Farm

*Wetland acres include riparian habitat

Acres of Wildlife Habitat Creation or Enhancement

Bill programs. Cumulative practices thru FY2014
Acres Planned Acres Applied
Program
Wetland* Upland Wetland* Upland
BSPP - - - -
EQIP - - - -
WHIP - - - -
Total = c = =

*Wetland acresinclude riparian habitat
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Economics

Cooperator Economics

Itislogical to expectthat upgrading from flood to sprinklerirrigation improves profitability by
increasing production while decreasing costs for water, fertilizer, labor, and field maintenance.
Irrigation system maintenance may increase somewhat, but should be less variable on an annual basis.

Production Information

GreenRiver, Utah isfamousin the region forits production of melons. Melons are grown on about 300
of 4,000 producingacresin a typical year. Farminginthe Green River, Utah areais principally related
to livestock production. Forage cropsaccountfor 3,400 producingacres or 85% of total production.

Agricultural statistics do not separate Green River, Utah production from otherareasin Emery and
Grand Counties. Since Green River productionisaminor portion of productioninthese counties, itis
impossible to accurately gage production from National Agricultural Statistics Service data (NASS).

Water forthe Green River, Utah Unit comes directly from the Green Riverandis notlimited. Rainfall
has little bearing on the amount of wateravailable forirrigation.

From the 2012 Census of Agriculture (Census) for Emery County, the average principal operatoris 56
yearsold. Sixty-five percent of principal operators have full-time careers other than farming.

Expense Information
From the Censusin Emery County, total farm
expense hasincreased steadily, while hired farm

Emery County Farm Expense

laborexpense has declined overthe past 10 years. a 18
. 16
(Figure 7) 2 14
S
12
As with production data, labor statistics for GRU N 10
©
(Emeryand Grand Counties) are pretty well 2 8
. . . - 6
masked by larger producingareasin the counties. s
2
Public Economics o | [— O -
_ 1997 2002 2007 2012
No cooperatorsurveys have been completedin OtherExp 7,961,000 7,886,000 10,361,00 14,353,00
GRU, butfarmerssurveyed in othersalinityunits B Hired Labor 724,000 2,273,000 1,678,000 1,019,000
have positive attitudes about the salinity program. Census year

Figure 7. Emery County Farm Expense
Positive public perceptions of the Salinity
Control Programinclude:
e Reducedsalinityinthe Colorado River
e Increasedflowsinstreamsandrivers
e Economicliftto the entire community from employment and broadened tax base
o Aesthetically pleasing, greenfields, denser, forlonger periods of time

FINAL Page 23 of 32 April 20, 2015



e Improved safety and control of waterresources, with areductioninopenstreams

Negative public perceptions of the Salinity Control Programinclude:
e Conversion of artificial wetlands to upland habitat and other shifts in wildlife habitat

e ChangesinWater Related Land Use (WRLU)

Water Related Land Use

Since the 2009 EA was completed, irrigated lands have increased dramatically. The State of Utah has
allowed new waterrightsin the Green Riverareain orderto more fully utilize the state’s allocation
underthe 1922 Colorado River Compact. Private parties have funded and installed dozens of new
center pivots on approximately 3,400 acres, using water pumped directly fromthe GreenRiver.

WATER RELATED LAND USE
12,000
10,000
8,000
]
S 6,000 ——
<
4,000
L
1991 1999 2005 2011
Urban 454 786 1,105 1,922
Idle 483 414 775 2,167
H Other 71 114 170 243
Pasture 541 489 307 564
Corn 595 950 742 2,591
H Alfalfa 1,396 1,172 2,199 2,695

Figure 8. Water Related Land Use, from Utah Division of Water Resources

Summary

Itisimpractical to run a pipeline farenough up the Green Riverto obtain gravity pressure for sprinkling.
Installing sprinklers, in this unit, generally requires asmall settling pond and pump, along withanew
power bill forirrigation. Land owners will have to balance these costs against potential production
increases, when decidingwhether ornotto apply for salinity funding.
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At presentfundinglevels, opportunities exist to install improved irrigation systems and reduce salt
loadingtothe Colorado Riversystem. Salinityprogramsin otherareasindicate that participants are
satisfied with results and generally positive about salinity control programs.
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Glossary and Acronyms

Available Water Content (AWC)— Water containedin the soil that can be utilized by the plant, defined
to be the difference between Field Capacity and Permanent Wilting Point, usually expressed as
inches/foot ortotal inchesinthe rootzone.

Average salt pickup — The increase inthe amount of salt carried by a stream as a result of inflows
containingincreased salt from dissolution of the soil. Usually expressed as tons/acre-foot.

Annual average salt load — The average estimated annual saltload carried by a stream, based on a
period of record of several years. Usually expressed as tons/year.

Application efficiency—The portion of the irrigation water delivered to the field thatis stored in the
soil, expressed as a percentage of the total delivery volume.

Applied Practices— Functioning practices for which Federal cost share dollars have been expended.
BSPP — Basin States Parallel Program —managing LCRB matching funds from FY1997 to FY2012.
BSP — Basin States Program - managing LCRB matching funds startingin FY2012.

Bureau of Reclamation (Reclamation or USBR) — A branch of the U.S. Department of Interiorcharged
with waterinterestsin the United States. Reclamationisthe lead agencyforsalinity controlinthe
Colorado River.

Catch-can testing— a procedure whereby dozens of containers are spread out undera sprinklersystem
inan array, to determine how much wateris beingapplied to different spots of ground underthe
sprinklerto evaluate uniformity.

CFS — Cubicfeet persecond orsecond-feet.

Christiansen Coefficient of Uniformity (CCU)—a sprinkler uniformityrating. Ina catch-can test, CUis
the sum of the squares of the ratio of each catch to the average catch.

Continuous Move Sprinkler— a sprinkler system designed to move continuously, such as a center pivot,
lateral move, ora big-gunona reel.

Cover Map —a map categorizingland use based on surface cover, e.g. urban, crop type, wetlands, etc.

Crop Consumptive Use (CU) — The amount of waterrequired by the crop for optimal production. Itis
dependenton many factorsincluding altitude, temperature, wind, humidity, and solar radiation.

CRBSCP - Colorado River Basin Salinity Control Program
CRSC — Colorado River Salinity Control Program, a USDA funding program from FY1984 to FY1995.

Daubenmire cover class frame — An instrument used to quantify vegetation coverand species

frequency occurrences withinasampling transect or plot.
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Deep Percolation— The amount of irrigation water that percolates below the root zone of the crop,
usually expressedin acre-feet.

Dissolved salt or Total Dissolved Solids (TDS) — The amount of cations and anionsina sample of water,
usually expressed in milligrams/liter, but often expressed in Tons/Acre-foot for salinity control
programs.

Distribution Uniformity (DU)— A measure of how evenly the irrigation wateris applied tothe field. If
DU is poor, more wateris neededto assure thatthe entire crop has an adequate supply. Usinga catch
can test, DU is the ratio of the low quarter average catch to the total average catch.

EQIP - Environmental Quality Improvement Program

Evapotranspiration (ET) - The amount of water used by the crop. ET isgenerally synonymous with CU
and is frequently mathematically modeled from weather station data.

Field Capacity — The total volume of water contained in the soil after gravimetricdrainage has
occurred. The soil pore pressureis0to -33 centibars.

Financial Assistance (FA) — The Federal cost share of conservation practices. For USDA salinity funding,
FA is normally 60% of total cost of conservation practices.

Gated Pipe — Water delivery pipe with individual, adjustable, evenly spaced gates to spread water
evenly across the top of a field.

Gravimetricdrainage — The volume of waterthat will drain from a saturated soil profile due to gravity
alone.

Hand line — A periodic-moveirrigation system composed of separate joints of aluminum pipe, each
with one sprinkler, designed toirrigate fora period of time and be moved to the next parallel strip of
land.

Improved Flood — Increasing the efficiency of flood irrigation systems with control and measurement
structures, corrugations, land-leveling, gated pipe, etc.

Irrigation Water Management (IWM) - Using practices and procedures to maximize water use
efficiency by applyingthe rightamount of waterat the right place at the right time.

LCRB - Lower Colorado River Basin.

Leakage — Water loss from ditches and canals through fissures, cracks or otherchannels through the
soil, eitherknown orunknown.

Leaching requirement—The amount of deep percolation required to move minerals fromirrigation
waterbelow the rootzone. Failure toapply enough waterresultsinsaltbuildupinthe soil.
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Management Allowable Depletion (MAD) - The fraction of AWC that allows for maximum production.
Typically 50%, only the top 50% of AWC should be used forcrop growth.

National Agricultural Statistics Service (NASS) - A branch of the U.S. Department of Agriculture (USDA)
charged with keepingagricultural statistical data.

Natural Resource Conservation Service (NRCS) A branch of the U.S. Department of Agriculture (USDA)
charged with providing technical assistance to agricultural interests and programs.

NEPA — National Environmental Policy Act which sets out requirements for Federal Agencies to
evaluate impacts of Federal actions on the environment, priortoinitiating the project.

Periodic Move — A sprinklersystem designed toirrigate in one position forasetamount of time, then
periodically movedto anew position by hand or on wheels repeatedly until the field is covered.
(Includes sprinkler systems such as hand-line, wheel-line (side-roll), pod, big-gun, etc.)

Permanent Wilting Point (PWP) - The volume of waterin a soil profile that cannot be extracted by the
plant. Normally, wateringa plant at this point will not restore itsvitality. Soil pore pressure is about -
1,500 centibarsatthe PWP.

Pivot or Center Pivot — A continuous-move sprinkler system that uses moving towers to rotate a
sprinklerlateral aboutapivot point.

Planned Practices — Practices for which Federal cost share dollars have been obligated by contract.

Ranking — A process by which applications forfederalfunds are prioritized based on their effectiveness
inachieving Federal goals.

Readily Available Water (RAW) — water that a plant can easily extract fromthe soil. Asynonym for
Managed Allowable Depletion.

Return Flow— The fraction of deep percolation thatis not consumed by plants, animals, or evaporation
and returnsto the river system, carrying salt.

Salt Budget — Balancing the inflow and outflows of asalinity project to estimate unknown salt pickup.

Salts — Any chemical compound thatis dissolved from the soil and carried to the river system by water.
Saltconcentrationis frequently expressed as “Total Dissolved Solids” measured in parts per million
(ppm) or milligrams perliter (mg/l). Forsalinity control work, itis often converted to Tons peracre-
foot of water.

Salt load — The amount of dissolved salt carried by a flowing stream, usually expressed in tons/year.

Seepage — Fairly uniform percolation of waterinto the soil from ditches and canals.
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Salt Load Reduction— A measure of the annual tons of salt prevented from entering the waters of the

Colorado River. Asappliedto agriculture, saltload reductionis achieved by reducing seepageand deep
percolation from over-irrigating.

Soil Conservation Service — The predecessoragency to NRCS.

Technical Assistance (TA) — The cost of technical assistance provided by Federal Agencies to design,
monitor, and evaluate practice installation and operation, and to train and consult with cooperators.
TA isgenerally assumed to be 40% of the total cost of conservation practicesin the salinity control
program.

Uniformity— A mathematical expression representing how evenly wateris applied to a plot of ground
by a sprinklersystem. The two most common measures used by NRCS are the Christiansen Coefficient
of Uniformity (CCU) and Distribution Uniformity (DU).

Utah Division of Wildlife Resources (UDWR or DWR) — Managing division for wildlife resourcesin the
State of Utah.

Water Budget— An accounting for the amount of waterentering (irrigation and precipitation) and the
amount of waterleaving (evaporation, CU, deep percolation) agiven plot of land to determine
efficiency and estimate deep percolation.

Wheel line, Wheeline, Side-roll-A periodic-move sprinkler system designed to be moved periodically
by rolling the sprinklerlateral on large wheels.

WHIP — Wildlife Habitat Incentives Program, a Farm bill program instituted in 1997, designed to create,
restore, and enhance wildlife habitat.

Yield (orCrop Yield) — The amount of a given crop harvested annually from an acre of ground. Yieldis
usually expressed as Tons/Acre or Bushels/Acre, depending on the crop.
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Appendix

Uniled States Department of the Interior
FISH AND WILDTIFT, SERVICE

Ecological Services
Ted4 Horteon Drive, Building R
Grand Junction, Coloradoe 31 500-3596

I REALY REFER T
RESACONRCS Salinity Program Habivat Replacemenr
TAILS aE24100-200 3-CRA-0003

Wovember 27, 2012

Trawid C. Browo, Thah Stute Conuenvationist
Maiural Resources Conservalion Service
125 Sourh Stare Strect, Room 4010

Sall Take City, Tlah B4 138-1100

Dear Mr. Brown;

This respands to vour July 16, 2012, letrer regarding the proposed changes in the assessment
method of wildlife replacement necded to offset ineidental fish and wildlife values fregone
resuling from salinily control projects in the State ol TTuh, The Fish and Wildlife Service
(Service) supports the proposal for minimum habitat improventent to be greater than 2 pereont of
imgation acres ircated for salinity comirol, and thal wildlife habital Tosses resulting rom
irrigation impravemen s will ba replaced om o 1:1 serenge basis. We apree thal penmanent
easements are preterred, but if not possible, that habitat practice lifespan will be as long or longer
than the practics lifespan of imigation inprovements, This change is in line with Colotada
Matural Resource Conservation Service (WMROCS), and we trust thal it will help the salimaty
program offser real habitat losses with real habital improvements. We hope this change will
allow NRCS biologists to foeus their efforts on implementing quality habitat replacenent

projects with willing andowriers.

The Service commends WRECS [or the habitat replacementsimprovemoents in hoth the Tintah
Basin and Price San Ratael River Salinily Units, that are proportional ard concurrenl with
salinity imigation improvements, and exceed 2 percent of the irrigation iImprovements. We
appreciate continuing efforis by NRCS Reld staff to pursus and implemont new projocts, as well
as Lo monitor and evaluate ongoing and completed projects. Please let us know if there is any
vy it cam asaist WRCS in reaching the replacement necds azsociated with the duddy Creck.

{reen River, and Marila-Washan Saliniyy Tlnils.

Fuor further assislunce, please contact Barh Osmandzon by phone at (970) 243-2778, extension

21, or by cmail at Barh Osmundzon@ s, pes.
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Sinceraly,

LD < gt

Palricia %. (elalt
Western Colerade Supervisor

cer MRCS-5LC Liah {Lravis James, Pedvo Bamosh
MICE- Roosevelt Ltah (Ed Whicker, Tim Speneer)

HUsmundson: MK Tahe e Repacemenn ommenr | emer dnor 112712 kW
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