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Executive Summary

In 2009 Reclamation, in consultation with the Sun River Watershed Group (SWRG), thititeeSun River
Special 8udy. The Speciabtudy isan inventory and analysis pfoposed measures that could be implemented
to improvestreamflow inthe Sun River while maintainingr improving irrigated agriculture productiofhe
study identifiesa procedure by whichvater savings can be allocated between improved streamflow in the Su
River and irrigation need#lthough the purpose of the Spec&tludy was nbto fund projectsit does identify
steps that can be taken towanmiplementing projects

The Special Study identifies potential projects that megiviewater andprovide shared benefits to agriculture
and instream flowThis includesprojectsidentified in previous stud&g and those brought forth during the
Special StudyThe potential projects identified were plddato fourcategories:

1. Those that improve delivery system efficiencies

2. Reservoirs, which would include new reservoirgngprovements to existing reservoirs
3. Onfarm efficiency improvements

4. Otherwater management measures

Information was compiled on the identified projects andpifogectswith the best potential were compared and
ranked. Theanking did not strictly order the projects from highest to lowestphtitioned projectsnto three
groupsbased on when it might realistically be possible to implement the proj&asp 1 projectsvere those
that ranked high and whidime group cold pursuenow or in the near future.ne second groupf potential
projectsconsisted othose which the group consideredb® good projectsverall but where there was a lot
more work to be done before the projects coulthijgemented The third grougonsisted of projects that might
have some potential, butere complex, possibly expems and not workable at this timebut could still be
considered in future work planning

The lastsectionof the reportoutlines a plan for further evaluating amdplementing the projectBasic
procedures that might be followed, from feasibility studiesugh project construction, aidentified. Because
every project is different, this implementation plan is general rather than project specific. An importa
component of any project selected would be to develop a plan for sharing the saved water between irrigation
instream uses.

This Special Study has identified a number of projects that have the potential to conserve water, and pro
shared benefits tarigators and instream flow in the Sun River. Although no one project will solve all of the
low-flow problems in the watershed, taken together, these projects might be enough to produce shared ber
and to increase Sun River instream flows at key lonatiand during critical times. Implementing these projects
will require a commitment from group members and working together as a team to obtain the necessary fun
for design, authorization, and construction. Continued success of the project wite ridlow-through with
operation and maintenance long after the projects are constructed. Developing agreements among partie:
all ow f or s har isaving benefiisrbetyeencirrigation amdc ihsteam uses will be critical to the
success ofttese projects, and for achieving the goals of the Special Study.

The Special Studydentifies projects and recommenagath for achieving thgoalsof improving Sun River
flows and agricultural productivityWhile the Special Study was in progress, ti¥#0Fand SRWG pursued an
available opportunity to fund and implement a water conservadroject with shared benefit§his project is
presentedn the reportas an example of how future projects could be implemented to achieve Special Stu
goals.



INTRODUCTION

Special Study Background

In 2007, Reclamation, in consultation with the Sun River Watershed Group (SWRG), proposdihte a
Special Study in Federal Fiscakar 2009. Reclamation waret with the Sun River Watershed Group to define
the specific objectives of the proposed Special Stlilg. study was funded by Reclamatemd work began in
early2009.

Special Studies address a variety of activities that are required to make responsilileeresanagement
decisions, but not intended to lead to Federal actions requiring subsequent or additional authorizations
Congress. Special studies are usually undertaken withFederal entities to address specific problems or
opportunities. Reclamain, as a participant, hasobligation to explore the Federal role in the study.

The expected outcomes of the Special Stwdye the identification of proposed measures that could be
implemented tarestore flows to the Sun River to addrdisheries andother environmentatoncernswhile
maintaining or improving the irrigated agricultural economy of the.arba Special Study identfls measures
that requird appraisal level or feasibility studies to implement. The studyidisttifies measures that ctolbe
implemented with nofiederal funds but involve Reclamation facilities, which may recair@ppropriate level

of environmental and cultural resourcesmpliance. An example of a potential measure that includes
Reclamation facilities is a canal linipgoject where the appropriate share of the water savings is dedicated to it
stream flow needs.

The SRWG hd been engaged for at least a decade in seeking an acceptable solution to the issue of enhar
the environmental health of the Sun River Watershigdout negatively impacting irrigated agriculture, which
includes the water supply available to irrigation. Part of this wuarkides previous studies and investigations on

a broad range of topics that seeldéscribe the existingonditionand variousstudies on potentigdrojects. The
SRWG ha been successful in compleg numerouswvatershedorojectsto date, and the Special Study would
build on other ongoing efforts in the watershed

This Special Study describ¢he existing state of the watershed, idessikey issues and concerns, afebscribes
and recommend projects Part of theinitial work on the studywasto assemblereview and summarizell
relevant previolg completed studies and projecthis wasdoneto avoid duplicating work alreadgompleted.
For potential projects where little or no existing information was availpbdiminaryinvestigationshave been
completedand summarized in the Special Stuiy identify potential costs, water savingkey issues and
concernsandto developrecommendations.

The Sun River Basin

The Sun River Watershed is located east of the continental divide atfdasdslacier National Parklt covers

an area of 2,200 square miles (1,408,000 acres), apgiroximately 356 square miles (228,096 acres) in
northwest Cascade County0&9 square miles (696,960 acres) in east Lewis & Clark County, and 755 squa
miles (482,944 acres) in southern Te@ounty The Sun River starts at the confluence of the Namth South
Forks at Gibson Reservoir. Elevations in the headwaters in the Bob Marshall Wilderness area are as hig
9,000 feet. From Gibson Reseryadine river meanders out of the mountains through rolling grassred
foothills and farmlandor 100 mlesto its confluence with the Missouri River at the City of Great Fatllan
elevation of about 1,800 feeAlong the waythe riverpasseshroughthe communities of Augusta, Simms, Fort
Shaw, Sun River, Vaughn, and Sun Prairie Village.



Ownership and land-use patterns

The headwaters of the Sun River watershedrarstlyin National Forest Lands. As the river leaves the Rocky
Mountain Front, landwnership changes to primarily privatenelfirst majorirrigator is the Broken O Ranch,
which has one of the largest irrigation land bases of all the ranches in Montana. The Greenfields Irriga
District (GID) is the largest single irrigation entity in the watershed, followed by the Fort Shaw Irrigatio
District (FSID). Other irrigation districts and private irrigatatso se Sun River water. Table 1 summarizes
land ownership and irrigation patterns in the watershed.

Table 1. Land ownership and irrigated acreages in the Sun River Watershed (Acres).

US ForesSServee.........cccoeeeeee.. 484,352
MT StateLands...........cccceeeeenneee 98,560
Reclamation..........cccoocevveeiiiinnnnns 17,920
US Bureau of LandMlanagement... 5,120
USFWS.....ooieeeee, 160
Irrigated Lands (Total) 117,700

GID 87,000

Broken O Ranch 17,000

FSID 10,000

Sun RiveDitch 3,200
Rocky Reebitch 500

Urban......ccooeeiiiiiieien, 3,000
OtherPrivate property...........ccccc....... 799,048
Total Acres 1,525,860

The Sun River Watershed Group and its Organization

General Description and Mission - The Sun River Watershed Group isyanprofit organizatiorthat
wasformed to help resolve natunasurce problems using consensubased approacfihe multistakeholder
group strives to promote communityased efforts thawill preservequality of life and livelihoodswhile
promoting and enhaimgy the natural resources of timatershedParticipaion in the organization is open to
anyone or any group that is willing to work througgilaboration. The group is funded through contributions
from participating groups, business contributions, individual contributiongg@re&tnment and privatgrants.

History and Accomplishments - Formed in 1994, the Sun River Watershed Group is the key to local
involvement to resolvevatershedhatural resource issues, which include weeds,vgatality and water quantity.

In 1996 the SRWG officially formed as a 501(8) nonprofit organization to access additional funds to work on
natural resource projects.

Historically, controversy was a way of life in the Sun River Basin, with battle lines drawn on the issues of wa
rights, erosion causes, water for fisheries mwmieationand water quality condition3.he tugof-war began to
change in 1994 when the Muddy €keTask Force organized to break #t@usquo and to provide a team
approach to resolvingne of the worst nepoint sourcepollution problems in Montanda he group discosred
innovative ways to tackle this problem whichd staémated for more than 30 yeaFsom the beginning it was
agreedthat, once the Task Fordead a good startit would enlarge the boundaries and participation to
encompasshe entireSun River watershedn 1996, with the demonstration of tMuddy Creek success story,
leaders in thdoasin felt it was time to expand effortsttee biggerwatershedarea.Soon, otheisuccess stories
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included the following

1 Elk Creek channel work tonprove stream dynamics

1 Willow Creek erosion control work to reduce high sediment loads entering Willow Creek Reservoir
1 Mill Coulee channel work to improve stream dynamics and riparian health
1

FSID water saving projects including conversion of open ditdoepipelines, canal lining and
installation of measurement devices

1 GID water savings projects including canal lining, conversion of open ditches to pipelines, wastewa
pumpbacksystemsand installation of measurement devices

The conversion of many flabirrigation systems to more efficient sprinkler systems

A resulting reduction to irrigation and wastater flows entering Muddy Creek (Figure iherehigh
wastewater flows wereausing serious erosion on that stream

Figure 1. Average Monthly Flow for Muddy Creek at Vaughn for periods before and after implementation
of water conservation measures.
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Structure - The Sun River WatersheBoard is comprised of the officers of president, \pcesident,
secretary and treasuresind of individuals whdnave a vested interest in the watershEdrmal decisions by the
group and bylaws for the core orgezation are made by an eoitive committee comrised ofindividuals from
Cascade Conservation District, Teton GawationDistrict, Lewis & Clark Conservation District, Muddy Creek
Task Force chair, and memkmrlarge. The executive board makes daylay decisions and handles all financial
responsibilities. The curent executive committee is comprised l6dy Lesmeiste(Cas@de Conservation
District), Brad DeZort(Teton Conservation DistrictMike Cobb(Lewis and Clark Conservation DistricBkip
Neuman(Muddy Creek Task Force), and at large menNdiehael Konen.

The rest of the SRWG participantan be anyone and everyof@deral, state, and local agesscand groups
participating in the group includée U.S. Bureau of ReclamatioRdclamatiolp, U.S. Fish & Wildlife Service
(USRAWS), U.S. Bureau of Land Management (BLM), U.S. Forest Service (USFS), Montana Department
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Environmental Quality (DEQ), Montana Department of Natural Resources and Conservation (DNR@naJlon
Fish, Wildlife and Parks (FWP), Montana State UnivergfSU) Extension Service, and many individual

landowners.
Watershed Group: From scoping meetings and subsequent work meeting@uth®iver Watershed
Groupobjectives (in no particular order) are to:

1) Maintain and/or improve a viable agriculture economy

2) Control noxious weed infestations in the Sun River Watershed
3) Reduwe the sediment loads into the Sun and Missouri Rivers
4) Improve the overall water quality of the Sun River

5) Improve the flows in the Sun River

6) Improve the fisheries of the Sun River

Sun River Water Supply and Water Use

Most of the flow of the 8n River originates in the highetevation headwaters of the watershed in the Rocky
Mountains west of Great Falls, Montana. The two primary tributaries are the NortheaBduth Forksvhich

join to form the Sun Riveat the head oGibson Reservoir orhe RockyMountain Front.Thesetwo streams
produce runoff and consistent base flaue to the higher precipitation and snecetention that occurs at the

higherelevations in the mountains.

Photo 1: The North Fork of the Sun River above Gibson Reservoir.
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Gibson Reservoiprovides storage dhe combined flow of the North and the South Forks of the Sun River. It
has a capacity of abou6@77acrefeet and is operated and maintained by GID in accordance with their contract
with ReclamationReclamation pvides oversight during spring roffi, while GID operates the reservoir during
the irrigation seasoto meet irrigation demandsn GID, while passinghe water needed for seniwrigation
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water rightson the Sun River downstreaiVater typically isstored in Gibsomluring two periods: following the
irrigation season in the late fall and winter, and duringstim@vmeltrunoff periodin the spring Storage builds
up slowly during the fall, winter and early spring, and quickly during snowmelt rundflap and June.
Typically the reservoir begins releasing stored water for irrigateonashds starting frodate Mayto earlyJuly,
with storage releases beginniig June during most yearfeleases continue until the early fall, emhthe
reservoir typicallyreachests lowest level.

Just downstream of Gibson Reservoir, the Sun River Diversionddaaris water through a 1,400 cfs capacity
canal toPishkun Reservoir, anff streamReclamation Reservoir with an activersige capacity of about 30,686
acrefeet From therethe wateiis reregulated and deliveréal the Greenfields Irrigation District, which irrigates
about 83,000 acres. Some of the water that is divéreed the Sun Riveat the Diversion Danalso goes to
Willow Creek Reservoir, with an active storage capacity of at8iy847acrefeet. Water from Willow Creek
Reservoir is released back to the Sun Rteegnsure there is enough water in the river for senior userfoand
the Fort Shaw Irrigation District, whichas sore storagerights and irrigates about 100 acres. The main
diversion dam for the FSID is located upstream of the town of Sirilves.Broken O Ranch also irrigate
considerable acreage of land with Sun River watdich is divertedat several locationsetween the mouth of
Willow Creek and the Fort Shaw Diversion Dam.

Photo 2. Gibson Dam and Reservoir near the end of the irrigation season.

The nflow to Gibson Reservoir from the North and South BarktheSun River is by far the largest source of
water in the basin. For the period from 1930 through 2@®6ut the timehat the Special Study begahge
average annual inflow was approximately 595,000-8s@t& On average 85% of this wateas produced durg
the April-throughSeptembeperiod,but a substantial amount of the winter inflow to Gibs@sé&tvoir is stored
for release during the following irrigation seas@tk Creek, the largest highelevation Sun River tributary,
contributes abous-to-10 pecent of the total basin flowNilan Reservoira DNRC project with a capacity of
about 10,000 acrkeet, stores and releases wafeom the Fod and Smith Creek tributaridsr irrigation in the
Elk Creek drainage.



The USGS Reclamation DNRC, andthe SRWGall collect streamflow data in the watershed. These data are
used to characterize basin water supply and water use. In addition to the Sun River proper, flow data
collected for a number of tributaries including Elk Creek, Big Coulee, AdobekCMill Coulee, and Muddy
Creek.Map 1 depicts the locations of the gaging stations that are operated in the Sun River watershed, as we
the various reservoirs, main irrigation supply canals, and irrigation districts.

Water Supply for Irrigation

Hydrologic cata for a Syear period (2002007) were used to characterize the limitations of the Sun River watel
supplyin meeting irrigation demanddhis Syear peria is representative of morecent drought conditions.
The annual averagmflow to GibsonReservoirduring 20032007 was 402,000 acfeet, or approximately
190,000 acrdeet less than the lorgrm averageFigure 2 compares high elevation Sun River watershed
inflows to Sun Riveroutflows for theperiod. Total infows include thatrom the North and South Falof the

Sun River plus an additional component that flowsfiom around the Gibson Reservoir area. Total infadso
includesElk Creek which contributes to Sun River flows belade Diversion Dam Outflows are from the Su
River at Vaughn gaging station, near where the Sun River joins the Missouri River.

Figure 2. Sun River Basin inflow/outflow comparison.
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During most of the spring and summérere is more water flowing into the basin from the higher elevations
thanleaves the basin at the mouth of the Sun River. This is bedausg the springvater is being stored in
GibsonReservoir and because water is being dsr irrigation by GID, Broken O Rant, FSID Elk Creek
water users, Rocky ReBiitch users, an&un River Valley Ditch Companysers. There are about 120,000 acres
irrigated in the basioverall During the fall and winter monthsutflows from Gibson are reduced but the flow
of the Sun River progressively increases downstréls increases dueprimarily to irrigation return flows
coming back throughhe groundwaterwhich aredelayed by the time it takes the water to flow through the
aquifersystems



Sun River Basinnflow volumes for the 2002007 period averaged about 440,000 deet per year, while
outflows averaged about 320,000 afget per yearFigure3 is an approximation cdn annualolumetric water
budget for the watershehddepics wherethe water inthe basingoes. All butabout13 percenbf the water in
the Sun River was diverted at least once for the purpose of irrigation. Most of the 57,000eaer¢ t h a't
diverted was flow during the fall andiinter, and spring runothat could not be capred or storedOf the water
divertedfor irrigation, approximately 27 percemr about117,000 acrdeet was consumed. This works out to
almost one acréoot of water consumed per acre of irrigated ground, assumingQlR@gdes irrigatedThe rest

of the flow (60 percenbr 266,000 acréeet) waswater that was diverted and nminsumed, anthat left the
basinas return flow

It is estimated that it would take about 450,000 -éeetof controllable flowto meet all of tke irrigation needs in
the kasn during a typical growing seasofhis would assume aaverall irrigation efficiency ofabout 40
percentHaving his volume availablevould allowirrigators to get sufficient water to their cropath the plants
consumingabout the 1.5 acrieet per are irrigated (about 175,000 actieet total). This would provide near
optimal crop productioriJnfortunately, his volume of weer is not available during marygars

Figure 3. Generalized Sun River water budget: 2003-2007.
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Map 1. Sun River Watershed map including locations of irrigation districts and flow monitoring sites.
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Fisheries and Instream Flow Needs

MontanaFish, Wildlife and Park§FWP) manageshe Sun River fisheriesFWP estimates that threain stem of

the Sun Rivesupports about 10,000 angler days per year. The prigaang fishin the Sun River are rainbow
and brown troutLow-flow conditions in the river limithe trout populations to abou®-420 fish ovel8 inches

per mile. Howeverfish that do surviveeach large sizes with over half of thgh being 15 inches or larger. A
goal of the Sun River Watershed Group is to increase fish populations to 400 fish per mile. Doing so wo
require improving flow conditions in the river.

Table2 containsFWP6 secommended minimum and absolute minimum flows for the Sun River main@em.
recommended minimums agelidelines; there is no water right to protect these flowlews at these rates or
higher wouldmaintain food production at or neartmpum levels for the aquatic communigyd providebank
cover,and spawning and rearing habit&WP does have a water right (a water reservation) for the absolute
minimum flow recommended, which identifies the flow below which there is a rapidly decleweg of aquatic
habitat potential that provides for only a low fish populatidawever, these rights hawa 1985 priority date and
arejunior to almost all irrigation water rights in the watershed.

Table 2. Recommended minimum and absolute minimum Sun River flows by river reach.

Recommended Minimum Absolute Minimum
CFS CFS (Water Reservation)
Diversion Dam to Mouth of Elk Creek 220 100
Elk Creek to Mbuth 220 130

In many years it has beefifficult to consistentlymairtain the recommended minimuar even theabsolute
minimum flow in all reaches in the river year rou@hepersistendifficulty is during the winter period when
GID is storing water in Gibson Reservoir for the upcoming irrigation sedecausenflow to the reservoir
typically is a its lowest during thisilme of the year, comparativeljtle water is available tstoreor releasdo
begin with. The operators are going into the winter with little knowleafg&rhat snowpackvill accumulate
during the winter andvhat the spring recipitation will be Reliable information on mountain snowpack wibtn
be availableuntil thelate winter or early springBecausehewinter inflow to Gibson Reservoir can be predicted
based on the fall reservoir inflof®Reclamation 2007 Yyeservoirreleases can be set during the fall and winter to
achieve a desired storage level prior to the beginning of spring ruhdffe reservoir ended the previous
irrigation season at a very low level and thejectedinflow is low, thenoperators typicallystore much of the
winter inflow to reduce the risk of not filling the reservoir to full pool by the end of spring runoff

Typically, an effort is made to maintain a minimum winter release from Gibson Reservoir of at least 100 c
After the February lwater supply forecast, winter releases can be adjutedcessarybased on the forecast
andthe reservoir leveat the time.However, if winter conditions are sevetiee potential foice scouring of the
banks may preverthe dam operators from incré&ag flows. During years when reservoir storages and winter
inflow is low, winter releases have beewt back to around 75 cfs. In extreme cases, the outflow has bee!
reduced to the absolute winter minimum of 50 cfs. Because there typically is not arigiatibn return flow or
tributary flow added to the river between the Sun River Diversion Dam and the mouth@reglk low winter
releasesesult in less than desirable winter flothst limit fish populations in the river

During the irrigation season, the flawat goesoverthe Sun River Diversion Dam foseniorirrigation water
rights generallykeers the river flow above recommended minimudmvnstreanto the FSIDDiversion Dam.
Below the FSIDDiversion Dam, low watelevels and high water temperatures often apgadblem during the
irrigation seasonRiver managers attempt to maintairménimum flow of 50 CFSat the Sun River at Simms
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gaging station, although flow has dropped below this level during recent years. Rnggdesgnstream, the
river flows steadily increase due to irrigation retumasif GID, FSID, Broken O Ranch, and other irrigators.

Water Appropriations

Recl amati onds Sun River Project

The Sun River Project (Project) facilities, authorized under theaRetion Act of 1902, provide the capability
to store, manage andtilize federal water rights inhe Sun Riverdrainage The major Project facilities,
constructed, ownelly Reclamationand operated by GlDare managed tdeliver Project watelby contractto
users Two irrigation districts are seed by the Project, GID and FSIBID contains approximately 78000
irrigated aces, and FSIxontains approximately 1@00 irrigated acres he Project isthe largest water user in
the basin.

GID works with contrat holders to seannual waterallotments based on thHatest water supply forecast.
Because offte high demandsompared to the watawailablein the basirandthe priority of the Project it often
useshe bulk of flow of the Sun River

Other Irrigation Water Rights

Major consumptive privat&un River water usefaclude the Broken O Ranch, Rocky Reef Canal &@wlSun
River Valley Ditch Co The Nilan Water Users Associatioperates Nilan Reservoir,State of Montanavater
project, and irrigates approximately 10,000 acyesnostly in the Elk Creek tributary drainagehere also are

numerous private water rights for irrigating relatively smaller parcels of land, and for stock and domestic u
With the exception of the Broken O Ranch, mafsthese rights are junior to those associated with the Sun River

Project.

Water Reservations/Reserved Water Rights
Water reservations have been granted in the Sun River basturfent anduture beneficial uses, including

maintenance of minimurstreamflowfor fishery purposes. Water reservations were only granted to political

subdivisions, the State of Montana or its agencies, or to the United States or any of its agencies.
reservations maintain a 1985 priority date even though the weatgmot be put to beneficial use for decades.

These rights are junior when compared to the larger irrigation water rights in the basin, and there is o

insufficient flow left for themTable3 lists water reservations in the Sun River watershed

Table 3. Water Reservations in the Sun River Watershed.

Rate Volume
Reservant Purpose Source CES AF/yr Acres
City of Great Falls Parks irrigation Sun River 4.45 233.5
Montana DFWP Instream flow Elk Creek 16
Ford Creek 12
Willow Creek 3
NF Willow Creek 3
Sun River: Diversion Dam to EIk Creek 100
Sun River: Elk Creek to mouth 130
Cascade County CD Irrigation Sun River 7 991 388
Lewis and Clark County CD Irrigation Elk Creek 1 151 60
Teton County CD Irrigation Muddy Creek 12 1785 804
Irrigation Sun River 3.7 542 252
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Water Storage

Water storage plays a major role in the Sun River Basin. Storage projects include Gibson, Pishkun, Nilan,
Willow Creek reservoirs. Water is stored durithg winter andrunoff periods,and then released to supply
irrigation water to hundreds of users along the raret canal system. Water storage can also ptay@alrole

for recreation interests and fisheries in the has$ireleass coincide with times of need Aside from direct
recreation benefits dhe reservoirs, releases for irrigation purposas also indirectly increasestream flows
when natural channels are used for conveyance oricagation return flow

Table 4 contains a summaryainsumptive and neconsumptie water rights in the basin, which demonstrates
the variety of uses and tlvelumetricextentof the various usesMore details on individual water rights can be
found at the following DNRC web sitattp://dnrc.mt.gov/wrd/water_rts/default.asp

Table 4 - Sun River Watershed water rights summary.

Percentof| Percentof
Number Volume Acres Total Total
Purposes of Rights | (Acre-Feet) | Irrigated| Rights | Volume Comments

Agricultural Spraying 2 1 0.04 0.00
Commercial 72 752 12 1.5 0.04
Domestic 1338 5,550 1,091 287 0.28 | Includeswells
Fire Protection 5 204 0.11 0.01
Fish and Wildlife 37 14,849 0.79 0.76
Fishery(instream 11 201,458 0.24 10.3
flows)
Industrial 10 423 5 0.21 0.02
Institutional 15 6 2 0.32 0.00
Irrigation 756 1,457,362 521,882 162 747 Somerightsoverlgp
Lawn and Garden 262 1,269 339 5.61 0.07
Mining 1 1,814 0.02 0.09
Multiple Domestic 12 173 3 0.26 0.01
Municipal 23 10,991 0.49 0.56
Observatior& Testing 1 1 0.00
Other Purpose 17 13 0.36 0.00
Power Generation 3 203,674 0.06 10.4
Recreation 15 270 0.32 0.01 | Some rights overlap
Stock 2072 53,028 444 2.72
Wildlife 14 0.30 0.00
Waterfow and Wildlife 3 98 0.06 0.00
Totals 4,669 1,951,936| 523334 100 100

Upper Missouri River Closure

In 1993 the Montana Legislature closed the Upper Missouri River drainage, including all tributamest teew
appropriations of water (88-343, MCA). The Sun River andll waterflowing into it is one of the féected
tributaries. The closure was enacted duevider availability problems, ov@&ppropriation, and a concern for
protecting existing water rightsncluding downstream hydropower right€ertain exemptiondlaw new water
rights (permits) to be issued for limited rRoansumptive water storage of high spring flowand other minimal
consumptive purposes that do not adversely affect existing water righésclosure also has an exemption for
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new permits thatise water from the Muddy Creek drainaifjehe proposed use will help contrbluddy Creek
erosion With the exception of the Muddy Creek drainagee closure makes new permits fadditional
consumptive uses from the Sun River basitikely, other tharto implementwaterreservationsProjectsthat
are pursued as a result of tipecial Study will need to be evaluateldiring project planningo determine if
water rights changes or new water rights are needed, and if any of the projects might diestihge Upper
Missouri River Closure.

Previous Investigations Leading to the Special Study

The Water Management subgroup of the Sun River Watershed Group was formed in I20@®alE of the
subgroupareto: 1) improveflows in the Sun Rivefor fisheries, and Pwhile accomplishing this goamaintain
and/orimproveirrigation production The members of the subgroup represent a range of stakeholders, includir
GID and FSID, Reclamation, DNRC, thedBen O Ranch, Montarfaish, Wildlife and ParksTrout Unlimited
(TU), NRCS, and other private irrigators and interested citizens.

In working towards & goals, the sufroupoperats, maintairs, and helg fund the flow monitoring network in
the watershedThis includes river andributary streamgages,measurement dflows in irrigation canals and
ditches, and the easurement of irrigation return flowith this information the group has developed a much
betterunderstandingf the hydrology of theSun Riversystem.Annual water budgets for the badiave been
developed and presentemthe groupCollecting, compiling, and understanding thlis informationis necessary
for estimating whatbenefits various water conservation measuregyht provide especially in regard$o
improvingthe flow in the SurRiver.

A water management analysis was condudbgda consultant to the group during 20@howcap Hydrology
2004) This included a review and analysis of existing flow data, irrigation water management practices, &
Reclamation project evaluationRecommendations included improving irrigation efficiencies and reducing
canal spillagejmproving the ratioof delivered water to diverted water, using climate data to better anticipate
crop needs, better use of water supply forecast information, reassessimgnended minimum outflows from
GibsonReservoir better coordination of the release of stored water, and better education on efficient irrigati
practices.

To better understand water diversions and returns to the system as atidgup conducted sgptic flow
measurements during the 20@4lower quartile flow year) and 2005 (a year in the median ra@y&y tweday
periods whenflow and diversionconditions were relatively stable, the flow of Sun Rivés,tributaries, and
diversion vere measured at various locatiofigp to 31 locationsjhroughoutthe watershed.The goal was to
obtainsnapshda of flow patterns in the watershed at the time of the synoptic measureileatsieasurements
were helpful inidentifying where the river was gadmg and losing waterand whether these gains and losses
were predictableFive synoptic measurement snapshwése madejncluding snapshotprior to the irrigation
season, during the mid irrigation season, and near the end of the E&& 2006)

In follow-up to recommendations in the Snowcap Hydrology Water anahggisrt, diring 2006 and 2007
Reclamatiorused itsRiver Operations Model, SUNOP to investigateGibson Reervoirwinter operationsand

to evaluate whether instream flows couldibereased in the Sun River below the Sun River and Fort Shaw
Diversion Damsduring the irrigationrseasonReclamation 2007)jThe study found that it would be difficutid
modify operationdo increase instrea flow during the irrigation seasdoelow the So River and Fort Shaw
diversion damswithout increasing irrigation shortages during drier yebBrsonsideringnornirrigation season
operations, awater balancing method was developgaough the studythat could provide noticeable
improvements in wintefishery flows during average and above average years, while protecting the irrigatic
water supply in low runoff yeardVorking from the Snowcap Hydrology report, Reclamation subsequently
establishedh waterbalance method to set minimum winter outflonesafrom Gibson ReservoifReclamation
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2007D).

Although the Relamation studies identified these operational measuremfoving winter flowsduring many
years the studiesalso found that it would be difficultto increaseSun River instream flos/to desired levels
during the driestyears. To start identifying other potentialvays of improving Sun River flows, a
Abrainstormi ngo s Wae Managemedsbgrdue dudnddptemberh2006lhe intent of
this session was to generate ideas on ways to im@oreRiverinstream flow while maintaining current levels
of agricultural productivityThe session identified a humberpdtentialstructural and nonstructural measures,
and discussions mog®n to howsome of these measures might be implemented.

In follow-up to this meeting, tasks were assigned @mdiminary investigations ird some ideas were begun.
Investigations into seepage from the Sun Rivep8&I|Canal were conducted in 20®ith considerableeepage
losses identified TD&H, Inc. 2008. Near that same time, Reclamation and @Gillated an appraisal study of
enlarging the storage capacity of Pishkun Resertminvestigate the potential store and delivemore water
with some of the savingsossibly designated for improved river floWhe FSID alsobegan investigatingvays
of improvingthe efficiency ofits water delivery systems, including theditch (TD&H, Inc. 2010)

Studieswere also conducted # the SRWGto identify the major sources of wastgater and irrigation return
flows to themajor tributaries on théwer portions of the Sun River. A gaging network was established on
tributaries to Muddy Creeky Montana State University Extension Water Qualitydentify primay sources of
flow and sediment to thatream, (MSU 2006, 2007, and 2008)milar investigationswvere conducted on Big
Coulee by MSU(MSU 2007 and 2008). These studies identified which drainages were poaay the most
waterand sedimentand aréhelpfu in focusing wateiconservation effortsDNRC has been gagirdill Coulee
flows since 200ih orderto understand the patterns of return flow andsedvater from that streartat returns

to the Sun RiverThe Sun River Watershed Group has been monitdribgtary return flows from FSIDor
similar purposes

In order to tie althis information together and develagplan forfuture actions the Watereed Group looked at
incorporating all the ongoing efforts and futyretential projects into aoordinate Special Studyduring the
later part of 2008The studywas funded by Reclamation, with 5350 nonfederal cost shareThe Special
Study was to be an inventory and analysispodposed measures that could be implemented to improve
streamflowin the Sun River while maintaining the irrigated agriculture economy of the adthough the
purpose of the Special Study was not to fund project implementation, it does include ktaheys that can be
taken towardgproject implementatianA critical part of he studyis thedevelopnent ofa procedure by which
project water savings can be alltaxhbetween improved streamflamvthe Sun Riveand irrigation needs.
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PROJECT IDENTIFICATION AND EVALUATION

The first task of theSpecialStudy was identifyingall potential optionstha might resultin saved water and
shared benefitto agriculture and instream flow his includedhoseprojectsidentified in previous studieand
those brought forth in the initial brastorming session.

With the options identifié, a procedur#o initially screen the projects wakevelopedThe intent was to remove
projectsfrom the analysis that haa low potentialto provde shared benefits or feasity before devoting
resources to them. The initial screening asked the fallgpwuestions:

1 Does the project have the potential to pro\additionalwater for irrigation and instream flow?
1 Does the project have the potential to affect water users or instream flow?
1 Are there any insurmountable hurdles to implementing the project?

The answer to the firdtvo questios needed to be affirmative anlde answeto the lastquestionneeded to be

no. After consideringhese criteria, a number of the projects were dropped from further considegaiiog.
more generabasinwide watermanagement effortsuch as installing and maintaining measuring devices, were
not evaluatedn the Special Studipecause these efforts are ongoing and it would be difficult to quantify actua
amountsof water saved through these measures

Following theinitial screening potential projects thaemained on the list were categorized by @cotype and
evaluatéd to assess potential cosltenefits and other opportunities and constraier many of the projects
identified, there was littlef any available information to assedgem appropriatelyA consultantwas hired to
assist with the Special Studndhelpwith a preliminary engineering assessment of potential projEeesintent
of theseassessmesivasto devdop a preliminary project conept, including an estimate pfojectdollar costs
andannualized costgndto estimatehe benefitsthat the project could provide in terms of saved wakgrough
information needed to be compiled to describe gacho | eterttiad and o compare pegts Other potential
benefits, such as water quality, alwere assessedout in a more subjective wayhe potential projects were
placel into the following fourcategories:

1. Those thatmprovewaterdelivery system efficiencies

2. Reservoirs, which woulthclude new reservoirs or improvements to existing reservoirs
3. Onfarm efficiency improvements

4. Otherwater management measures

Once the projects were identified and the necessary information congpdpeadsheet waleveloped to make
ranking and compar@the projectseasier The spreadsheet includede initial screening criteria and other
criteria to assess costs, and potential water savings. The spreadsheet can beAopecidixA.

Developing a methodology for allocating saved water was an important part of the SpecialABtodgrall

purpose of th Special Study is taentify and set out procedures fionplemening projectsthat result in the
joint benefits ofimproved agricultual productivity and enhandestreamflow in the Sun Rivefhe methodology
developedand described later in the repsttives to achievbenefitsthatare equitably shared.

The following was thénitial list of potential projects, by category.
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Potential Projects by Category

Category 1 +Delivery Systems:

PR

o

Canal lining

Control structure on the larger irrigation district canals

Automation of water delivery systems including field headgates

Pump-back systems to reuse waste-water that would otherwise flow to Muddy Creek and
other tributaries

Replace some ditches with pipelines to deliver water to farm headgates or new sprinkler
systems

Category 2 *Reservoirs:

N

ok w

Increase the height of Gibson Dam to increase the storage of Gibson Reservoir

Increase the ability to fill and release water from Willow Creek and Pishkun Reservoirs and
increase efficiencies through timing of the fill

Build new off-stream water storage reservoirs.

Build new or expand re-regulating reservoirs within irrigation districts

Increase the height of the Pishkun Dikes to increase the storage of Pishkun Reservoir.
Review the water levels that are maintained to protect reservoir-outlet fish screens at Pishkun
Reservoir; see if there may be alternative ways to protect the fish screens.

Category 3 +On-Farm:

1.
2.
3

Improve on-farm irrigation/pivot efficiency through training and improved equipment.
Convert flood irrigation systems to sprinkler irrigation

See if improvements can be made in how farmers order water from their irrigation district;
models for anticipating orders and actual ordering process.

Category 4 +Other Water Management Measures:

Water banking concept: allow water users to store water in Gibson for later instream flow
release, especially during drought years.

Buy out senior water rights that would like to change their water rights or lease their rights to
instream uses.

Look at ways to manage risk, i.e. insurance for water users to mitigate increased risk of not
filling Gibson Reservoir due to higher winter release rates:
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