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PLAN OF STUDY

Purpose and Scope

The purpose and scope of the Frenchman Valley Appraisal Study Study is to evaluate

alternative program activities structural measures or incentives that can assist in optimizing

existing facilities providing lake level benefits and providing reôharge facilities for Enders

Reservoir and the irrigated area it serves TheStudy will review the existing data and

information qualitatively identify some improvement needs of the arc1 possible

-constraints andopportunities to-rnoreefficientlymanage water.sup thejErenebman River.

Valley including Enders Reservoir and determine the advisability of proceeding to feasibility

study

The Study will focus on problems and opportunities in an area that has experienced dramatically

reduced ground and surface water supplies includingreduced inflows at Enders-Feservoir

The Study will identify whether there is Federal inteiesUn in-teii1ive managemeni of

interrelated groundwater and surface water supplies to meef compact requirements as well as for

meeting other economic and environmetital needs The study will be coordinated with the State

irngation districts and natural resources distfits

II Authority

The Frenchman Valley AppraisI1 Study is authorized under Federal Reclamation Laws Act of

June 17 1902 32 Stat 388 and acts amendatory thereof and supplementary thereto This study

is programmed and funled from the Nebraska Investigations Program

III Study-Partners and MOU

Study participants include presentatives from the following agencies Bureau of Reclamation
Frenchman Valley and HRW Irrigation Districts Nebraska Department of Natural Resources
Middle arid Upper Republican Natural Resource Districts and Nebraska Game and Parks

Commission

draft Memorandum of Understanding MOU has been developed that will outline each

agencies support and/dtudy requirements and is included in appendix XX

IV Description of the Study Area and Background

The study area has been initially defined as the entire drainage basin of the Frenchman Valley
and extending east to the project area of the RW Irrigation District which ends just east of

McCook Nebraska See Appendix XX
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The Frenchman-Cambridge Division project of the Bureau of Reclamations Pick Sloan

Missouri Basin Project encompasses the Frenchman-Cambridge Frenchman Valley and

HRW Irrigation
Districts Facilities to serve these three irrigation

district include four storage

dams and reservoirs four diversion dams and the distribution systems to deliver project water

for 54680 acres of irrigable
land in Chase Hitchcock Hayes and Red Willow Counties as

shown on Exhibit ____ The Frenchman-Cambridg Division contains the Frenchman Unit the

Meeker Driftwood Unit the Red Willow Unit and the Cambridge Unit The Frenchman Unit

includes Enders Dam and Reservoir Culbertson Diversion Dam Culbertson Canal Culbertson

Extension Canal and system of laterals

The Fienchman-Cambridge Diion was authorized for initial cousthiction in Senate Document

191 as approved in the Flood Control Act of 1944 The Frenchfniin Valley Irrigation District

organized in 1911 was incorporated into the development p1i thoughf purchase of its supply

canal in 1956 The HRW Irrigation
District was organJztdiift955 ctinstructiofl of

Enders Dam and Reservoir started in January 1947 anwas completed in 95.Storage
of water

began in October 1950 and the irrigation pool first fiWd in January 1952 The firt irngation

water was delivered to the Frenchman Valley and FIiiW Irngation Districts in iii1958 and

April 1961 respectively

The drainage area above Enders Reservoir is 950 square mile but the drainage area contributing

inflows directly into Enders Reservoir is appltbximately 790 squar miles majority of the

inflow into Enders Reservoir is derived from groundwater discharge into Frenchman Creek

Enders Reservoir provides off-season storage for the Frenchman Valley and HRW Irrigation

Districts Water stored in Enders Reservoir along witfl fiOsfrofii tne Frenchman and Stinking

Water Creeks provides water tor the CulbertsonCanal and tbe Culbertson Extension Canal

systems which serve 9j500 acre inthe Frenchnin Valley Irrigation
District and 11490 acres in

the HRW Irrigation
District The conservation pool in Enders Reservoir begins at elevation

3082 and extends to elevation 3112 and totals 34512 acre-feet Figure

decreasing water supply for Enders Reservoir is show on the graphs depicting historic inflows

and reservoir levels see Appendix XI fhe last time Enders Reservoir reached the top of

consqrvation level elevati9nl 12 30 feet was in 1968 Flows in the Frenchman Creek exhibit

less variability than in manofthe othe drainage basins within the Republican River Basin

Since the 95Q the streamfiow into Enders has been showing progressive decline and there

is no indicatioh-Jiat
the decline is leveling off The cause of the decline appears to be mainly the

result of high degree of well development above Enders Reservoir

Historic mean an1 inflow for 1929-50 63100 acre-feet

Historic mean annual inflow for 1980-93 23600 acre-feet

Change in mean annual inflow 39500 acre-feet

Historic mean annual inflow for 1929-50 63100 acre-feet

Historic mean annual inflow for 1994-2004 13600 acre-feet

Change in mean annual inflow 49500 acre-feet
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This level of development was not anticipated when the Definite Plan Report DPR for the

Frenchman-Cambridge Division was prepared The DPR recorded historic annual average

flow of 60700 acre-feet for the period of 1929 to 1947 The DPR made estimates of future

depletions due to additional private irrigation and on-farm pond development upstream of

Enders but considered that additional groundwater development would oniy take place to

limited extent Hence the DPR estimated the future annual average depleted flows for the

1929 to 1947 hydrologic cycle to be 55100 acre-feet That depleted flow estimate is over two

timesthe 1980-93 average flows of 23600 acre-feet and is over XX times the 1994-2004

average flows of 13600 acre-feet

The Frenc manVa1leyAppraisaLStud-ywilLeviuaieih a.er Supl.y .prhJms facing the

Frenchman Unit The Frenchman Valley and HRW Irrigation Ditncts are dependent on

Enders Reservoir for storage of surface water supplies The primary piobJem facing the

Frenchman Unit is the continuing decline of the water suppJyfroni Enders IReservoir Existing

data indicate that the installation of conservation measures and the intensive private irrigation

well development upstream has caused depletion of the base flow of the Frenchman River

The Frenchman Valley Basin is subbasin of the Repubhcan River Basin which is governed by
the 1942 Republican River Compact Compact entered bt1ie States of Colorado Kansas and

Nebraska This study also meets the States Colorado Kansas and Nebraska responsibilities of

the Compact to provide for the most fTiienct use of the water of the Basin for multiple

purposes

In May of 1998 the State of Kansas filed motion with theU Supreme Court alleging that

Nebraska violated the Cornactby allowing the proliferation and use of groundwater wells

hydraulically connected td the Reiblican River and its tributaries and by failing to protect the

surface flows from other unauthorized appropriations

In December 2001 the Special Mastei assigned to the case agreed to postpone the progression of

the casŁin der toa11o tiiethree COflTfpct States Colorado Kansas and-Nebraska--to engage
in settlement negotiations_ These negotiations culminated in settlement package that was

approved by the Governors and Attorneys General of all three states in December 2002

The States agreed to resolve the pending litigation regarding the Republican River Compact by

means of Final Settlement Stipulation and Proposed Consent Judgment More efficient

management of Rcpublican River can help extend water supplies and meet interstate compact
needs as addressed inthe Settlement

Previous Investigations and Reports

Numerous investigations have been completed in the study area to address the depletions

occurring in the upper Republican River Basin study entitled Groundwater Geology and

Pump Irrigation in Frenchman Creek Basin Above Palisade Nebraska Water Supply Pap.er No
1577 was published in 1963 At the request of Reclamation the USGS included study to
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determine the extent to which future pumping of ground water for irrigation might deplete

streamfiow in the Frenchman River and in Stinking Water Creek

The Conservation and Survey Division Institute of Agriculture and Natural Resources

University of Nebraska Lincoln in cooperation with the Southwest Nebraska Ground water

Conservation District prepared repprt
entitled Groundwater Geology of Southwest Nebraska

ground water Conservation District Nebraska Water Survey Paper Number 37 which was

published iii May 1974 The purpose of this report was to provide geohydrologic data that could

be used as base for assessing the impacts of future ground-water withr.awals in the district

In January 1977 published the Frenchman Unit Nebraska AppraisPReport which evaluated

the water supply problems facing the Frenchman Umt of the Freiclthuian-Cambr1dge Division

which includes the Frenchman Valley and HRW Irrigation t.stricts -Athat time the report

concluded that The primary problem facing the Frencl$j.iFflit
is the c4tmuous

decline of

the water supply from Enders Reservoir The resultsofthe 1977 appraisal stç1y indicate that

intensive private irrigation
well development upstre/I has caused depletion of tFLba flow of

the Frenchman River

Reclamation published the Resource Management Assesmt Republican River Basin for

renewing the water service contracts of the irrigation districtsn_the Republican River Basin in

July 1996 The report looked at surface wupply historic and present and ground water

supply within the Basin The report stated itt Th gencral inflowsto all the reservoirs have

been declining at sigmficant rate since pre-developmeiit The cause of those declines appears

to be combination of reduce streamfiow due to eftccts frffi surface water diversions irrigation

well pumpage conservation practices upstream reservoir development and what appears to be

reduction in annual preciitatidnVaiiabilitY

Ground water in the area generally flows eastward converging toward the Republican River

Irrigation
wells aze the primary grouhdwater uss with relativeIysmaller amounts used for

municipal indutrial4omestiC nd stock watering purposes In 1996 total of 12246 wells

were registered with some of the lieaviest concentrations of wells near within 12 miles of

Frenchman Creek above Fndcrs Reservoir near Beaver and Sappa Creeks above Harlan County

Lake and near the RepublicanRiver blow 1-larlan County Lake to Guide Rock

complete litfthe repoitsvailable for use in this study are shown in Appendix

The appraisal study will conform with Reclamations standard planning process through at least

one iteration

Specify problems and opportunities

Inventory and forecast conditions

Formulate alternative plans

Evaluate effects of alternative plans

Compare alternative plans

Select recommended plan
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If the appraisal study finds one or more plans that are viable as well as strong non-Federal

support for that plan then recommendation can be made to proceed to the feasibility study phase

In order for plans to qualify for further study they are formulated to meet objectives and avoid

constraints are likely to be economically and financially feasible and be relatively

environmentally friendly

VI Problems and Opportunities

Problems and opportunities are statements of conditions that exist and/ot are expected to exist in

the Basin Problems indicate what is wrong and opportunities indiºat what the desired

future condition shoulube ---The follow1ngproblern ard oppop fstatelliellts ia1I be fi.rther

refined with extensive input from the representatives of the study partners

Problems The problems affecting the Frenchman Val1e and HRW Irrigation Districts are

The water supply in the upper end of the basin depleted Both Districts are dependent on

Enders Reservoir for stored water The water releaed for irrigation is delivered through the

Culbertson Diversion Dam the Culbertson Canal and theEC.ulbertsbn Extension Canal

Intensive ground water development above Enders Reservoir and the installation of conservation

measures have resulted in the subsequent depletion of the surfae flows of the Frenchman River

which has reduced the water supply to the irngators in the Frenchman Unit

The greatest concentration of wells that affect the infio to Enders Reservoir in Chase County

along both sides of the Frenchman River froniEnder Reseivoirto the Colorado State line and

extending several miles onto the upland area In addition wells in Colorado have caused

significant long-term strçam depletions Irngation wells in Chase County have increased from

20 in 1950 to 1488 in 2O05

The flows originatmg in Spring Creek and Stnikirig Water Creek are also diverted dunng the

irrigation season Gouid atŁdevºldjment has alsddpleted thseflows The irngation wells

below Enders Reservoir and in the Spring Creek and Stinking Water Creek drainage are

concentrated mainly in the-alluvium along the stream valleys however there are also
_____

wells located on the upland between the valleys

Estimated deltion of the surface flows into Enders Reservoir attributed to upstream ground
water developmentwas about 10000 ac-ft in 1972 This figure was estimated to have increased

to __________ ao-ft ii..0

Republican River Compact lawsuit dispute between Kansas and Nebraska resulted in

Motion for Leave to File Bill of Complaint being filed on May 26 98 The complaint states

that Nebraska had breached the terms of the Republican River Compact by allowing the

proliferation and use of groundwater wells hydraulically connected to the Republican River and

its tributaries and by failing to protect surface flows from other unauthorized appropriations

Final Settlement Stipulation was filed with the Special Master on December 15 2002 In this

Stipulation the States agree to resolve the currently pending litigation by means of the Stipulation

and the Proposed Consent Judgment
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Scio-Economic Problems

Recreation the following recreation informatioi is referenced from the Final Environmental

Impact Statement for the Repayment and Long-Term Water Service Contract Renewals of

the Republican River Basin in Nebraska and Kansas

The Enders Reservoir State Recreation Area SRA includes the 1Oacre reservoir and

appioumately 1111 cce of suriounding land Access to the watei is piovided by one boat

ramp and designated swimming beach The park also offe no.idesignated camping sites

camp pads hookups grills picknic tables 5helters and fish cleangstatiofl5

Three main factors adre known to influence recie9tiônal iie at reseivozrcuch as Enders

water access distance and shoi elinerosion Fishing is the main uce of the

southwest lakes camping aofien occurs to upjoi the fishin effoi and therefgre lack of

boat access is very important
Boat launching eahips ai eavalable at .sevei al differenct

elevations maximizing use across the season as watei leyels fluctuate If recreators cannot

launch their boats recreation falls off In additiona qtZi levels fall at one reservoir it is

generally believed that the reu eatol wfc/j_o othe esei This esultes in increasing

the distance recreators must travel to acØs.St7aler_ In some caceshorelzne erosion can

also be problem when lake elevations do notflu tpt at given reservoir

At Enders Reservoir the uabilty thiecholdotboat iamps is the high end at elevation

3112 00 and at the knv end at elevation 3087 The usability threshold of the beach area is

the high end at eThtion 3112.Qand at the lo-end at elevation 3095.0

Utilizing eci eation use elevatioivof 090 the estimated increase in projected 2025

recreation vicitatzon jncreaed by approiniately 10000 from the no action alternative

Opportunities There may ibe opportunities
to

Continie operations
isls with releases and natural flows being utilized for irngation

bcnefiisfor the Frenchan Unit

Operate the reservoll alid the natural flows to provide groundwater recharge benefits in

the area bel ncrg and areas servedby the Cuiiertsori and Culbertson Extension

canals

Increase recreational use of Enders Reservoir With higher minimum pooi the

recreational use of Enders Reservoir area would increase The Nebraska Game and Parks

Commission have identified two target
elevations for minimum pools Elevation 3089.40

and Elevation 3099.00 The current top of inactive conservation pool is Elevation

3082.40

There maybe opportunities to change the current reservoir operations and natural flows

to increase benefits to the State of Nebraska for compliance in the Republican River

Compact
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VII Planning Objectives and Constraints

Input on planning objectives and constraints will be solicited from the study partners and others

Planning objectives for which alternatives will be developed to address the problems include

Consider all reasonable solutions

Obtath input from the study partners

Provide for an acceptable allowance for shortages for the Diricts

Economic feasibility

Financial feasibility ability to repay constructiomcosts and annual OMR
Acceptable environmental impacts

Planning constraints for which alternatives will be developed to address thL problems include

Conform to the Final Settlement Stipulation and Prop6sed Consent Judgment

Conform to the Republican River Compact

Conform to the State and NRD regii1Æi6ii --

Conform to Integrated Management Pians d1pped by theUpper and Middle

Republcian Natural Resource Districts

VIII Plan Formulation andIlternatives

multi-disciplinary planning teani wllbe organized by Reclamation and the Study partners

This team wilLconsist of experienced ihdiIidials fepresenting major functional discipimes

important tq litudprçcess hydrOloysurface and -groundwater engineering water

supply onomics ewffonmental technical writing etc Some of the disciplines will only

provjdŒ cursory input and review to assure the study methodology procedure and results are

reasonable and to raise conôrns if there are any

For this study th 1993 level flow condition as identified in the Republican River Basin RMA
and FEIS will beEthVsideredthe Future Without Condition If other flow conditions become

available from additiöiiàl grbundwater modeling efforts the information will be presented in this

study

The team will follow the planning process and formulate plans that meet the planning objectives

and avoid constraints Plan formulation requires the views of stakeholders and others outside

Reclamation to provide different perspectives Plans e.g reasonable alternatives will be

composed of management measures which could either be structural or nonstructural

initial Alternatives identified that may be considered in the study inchde
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Future Without Condition 40 years out

Optimize irrigation benefits of the current project

Provide Lake level benefits at Enders Reservoir

Provide groundwater recharge benefits below Enders Reservoir

Maximize benefits to Nebraska for compliance with the Republican River Compact

IX Evaluation of Effects Plan Comparison and Recommendations

Evaluation is two-step process assessret qacntificatbon and aprisaI jpdgnien Only

the best of the reasonable alternatives formulated need to be evaluaed in more detail but all

measures and plans require some level of evaluation

4i-

Like the other planning steps the evaluation phase is an fort process I1eings with the first

screening of measures and plans and its level of detaij.ihcreases as planning Qscloser to

final decision There are five evaluation tasks foi te team forecast without project

condition compare with- and without project coildihons for ach plan descpbe important

differences between the two conditions evaluate the plans effects and qualify the plan

for ftirther consideration or delete it The result of the evalution process is that plans effects

are identified measured and weighed

During the evaliation process the significant
coTtrbutions or effts of an individual plan are

quantified and judged by the team for two reasons First he cvauation allows planners to

determine whether or not the plan qualifies to advance and becompared against other plans that

have independently qualified Seçond specific
criteria will used during the evaluation phase

to compare those plans iat qualify and advance to the comparison step

In the comparison step different contrilu ions of the alternative plans to the planning

objectives and constramts beufits avid cos ºnironmental compliance requirements impacts

and otherpIan impacts that are inortant to staceholders and the screening criteria of

completeness etfectiveness efficieiçy and acceptability are measured The team will

detcimine the attributes which will bc compared and measured impacts that will affect the

decision-making The team will display the differences among plans and indicate in the report

which plans appear worthy of furthei analysis in more detailed feasibility study

Scope of Work

The Scope of Work SOW defines the products and tasks to be accomplished The following

SOW provides specific descriptions of the organizational elements responsible for the tasks

who the tasks to be accomplished what the timing and schedule when the reasons for the

tasks why the techniques models and procedures to be used to accomplish the tasks how

and the costs of the tasks how much

Plan Formulation and Evaluation primary objective of the appraisal study is to

assess the alternatives and recommend plans which should proceed to

feasibility investigation or terminate the study and present
draft plan of study

10
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DPOS for the feasibility study if recommended

The study team will consist of principals from each discipline involved in the study

The team leader will review information provided by the study team and lead the plan

plan formulation process The team leader will provide an account of this process in

the Appraisal Report The study team will

be made up of personnel from Reclamation Nebraska Department of

Natural Resources Upper and/or Middle Republican NRDsIrrigation

Distnct and Nebraska Game and Parks Commission

Utilize technical experts such as modelers hydfologists economist

natural resource specialist engmeers planners recreation specialists cost

estimators and others

Identify specific problems and opportunities to be addressed by the study

and causes of the problems will.1 discused and documented Final

planning goals will be established final objectives developed and final

constraints identified

Identify water supply rØoures and facilities in the upper Republican

Rivei Basin which will infliienc the success of any proposed effort as

well as information to be collted techmque and qua1itatve arid/or

quantitative measurements tgbe used during the study

Aralyze ex1tJng water and related infrastructure and characterize the

e-xiting and- future condition of-resources facilities and problems and

oppQrtunities

Public Invplvement Tie ubhc involŁmeæ ocØwilFbetfeoiiibility of

Reclamation The study participants will be kept informed through wntten progress

reports nieeting and/or coijference calls Two public meetings will be conducted

-ne early in the sfudy process and the other near the completion of the study to

present results and to seek input on recommendation to proceed with

feasibility study or to terminate it

Hydrologic Investigations Hydrologic investigations for the Frenchman Valley

Appraisal Study will include both surface water and groundwater analysis Potential

models that are available for use include

OPSTUDY

OPSTUDY is the computer model used in the Republican Contract Renewal

Evaluation of 2001 Flow pafterns were developed by modifying the monthly historic

flows throughout the basin and adjusting them to present level conditions as defined

11
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in Reclamations October 1995 study Republican River Basin Flows Flows

Adjusted to 1993 Level Basin Development

Republican River Compact.Groundwater Model

As part of the Final Settlement Stipulation in Kansas Nebraska and Colorado No

126 Original which resolved the interstate disbute between the States of Colorado

Kansas and Nebraska on the Republican River groundwater model was developed

by Technical Groundwater Modeling Committee compriseLof representatives from

all three states The committee meetings were also attened-bycpresentati\ec of the

United States Through series of meetings over aboit year the committee went

through series of refinements of the model The ongma1USGS model of Landon

et was counted as version The final versionQ the modeLpresented here is

known as Version l2p7 or simply Version 121r Tls.version fftie model represents

the end result of the joint
efforts of the three State with input from the United States

COHYST Groundwater Model

The Coopeiative Hydiology Study COIEYSTI is aooperative effort to improve

understanding of the hydrological and geological con4itons in the Platte Basin in

Nebraska upstream of Columbus Nª1ka gioup oi11raska interests have

joined together as sponsors and piirtners tQ_ de\relop sciextifically supportable

hydrologic databases analyses and modeling wlithen completed will Assist

Nebraska to meefdbligation under sarate threŁ-state Cooperative Agreement

CA Natural lources Districts along the Platte River in

providii
and managçment Provide Nebraskans with

basis to cedures rØlaied to groundwater and surface water and

vities ofthe-CA and/or otherprograms in

COHYST project was initiated to improve

gical and geological conditions in the basin to better

ion of surface and ground water and to provide the data

sess the impact of wells on river flows in all parts of the river

The area seiecteci for study in COHYST includes 29300 sq mi of land surface in the

Platte Republican and Loup River basins The hydrologic boundaries for the study

extends westward from Columbus Nebraska to six miles into Wyoming and

Colorado on the North and South Platte Rivers respectively The northern boundary

is the South Loup and Loup River in the eastern end and the known groundwater

ridge or divide in the west The southern boundary is the Republican River in the

east and Frenchman Creek in the west

12
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Drafting Prepare electronic drawings maps overlays and other requested exhibits

that is needed for the meetings and draft and final reports

Environmental Evaluation Provide consultation during the study and review

alternatives and advice on possible environmental consequences that need to be

considered Provide input on the decision as to whether or not there is need for

further Federal involvement and identify environmental needs that will be included in

the Feasibility POS if one is prepared

XI Study Costs and Cost Sharing Agreement

There are no costs sharing requirements for an Appraisal Study fhecooperating agencies will

be providing in-kind services for the study The MOA for the Appraisal Sudy will outline the

roles and responsibilities of each agency

Although there are no cost requirements for an Aprai.sal Study the State of Nebraska does have

funds programmed for the Frenchman Valley Appraisal-Study

If there is any transfer of funding between agencies in order tu accomplish specific study tasks

cooperative or grant agreement will be rºçued

XII Study Schedule and Milestones

Finalize Plan of Study Jan 2006

Develop cooperative agreement with the State Jan 2006

of NebraskTor modeling requirements

Ihitial Public Scoping rneetrng Mar 2006

13
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