A decreasing water supply for Enders Reservoir is show on the graphs depicting historic
inflows and reservoir levels (see Appendix XX). The last time Enders Reservoir reached

the top of conservation level (elevation 3112.30 feet) was in 1968. Flows in the

Frenchman Creek exhibit less variability than in many of the other drainage basins within

the Republican River Basin. Since the 1950’s, the streamflow into Enders has been

showing a progressive decline, and there is no indication that the decline is leveling off.

The cause of the decline appears to be mainly the result of a high degree of well
development in above Enders Reservoir.

%

Historic mean annual inflow for 1929-50 63,1///9/94acre,-,,feet
. . . g

Historic mean annual inflow for 1980-93 234600 acre-feet
. . NG,

Change in mean annual inflow 739,500:acre-feet

Historic mean annual inflow for 1929-50 ¢
Historic mean 1 inflow for 1994-2004 edt,
ean annua ow for 1994-200 ////%//é/

Change in mean annual inflow // -,49,500 acre-feet 7,

GW WELL INST TIMELINE & DIST,
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Previous Investigations and Reports

Numerous investigations have been completed in the study area to address the depletions
occurring in the upper Republican River Basin. A study entitled “Groundwater Geology
and Pump Irrigation in Frenchman Creek Basin Above Palisade, Nebraska” (Water
Supply Paper No. 1577) was published in 1963. At the request of Reclamation, the
USGS included a study to determine the extent to which future pumping of ground water

for irrigation might deplete streamflow in the Frenchman River and//,,/i% Stinking Water
Creek. / ///y/////////

y
The Conservation and Survey Division, Institute of Agrlculmr‘e/” T ////ngatural Resources,

University of Nebraska, Lincoln, in cooperation with the Southwes
water Conservation District, prepared a report entltle(j/ézig;ygoﬂndwater

. Yy &
Southwest Nebraska ground water Conservation D/};s/{’rlct” (Nebraska W

4
%,

provide geohydrologic data that could be used
future ground-water withdrawals in the district.

In January 1977 published the “Frenchman Unit Nebraskz
evaluated the water supply problems facing the Frenchman Un
Cambridge Division, which includes the Frenchman Valley and

: W
%2

Districts. At that time the report concluded that, “T he'pr1mary,,,,pf6blem facing the

Frenchman Unit is the continuous decline of the water supply from Enders Reservoir.
The results of the 197/7dp al study indicate that intensive private irrigation well

development upstredm has ¢

Appraisal Report” which

hevirrigation districts in the Republican River
face water supply (historic and present) and
in. The report stated that “In general, inflows to all

' sa’significant rate since pre-development. The cause
0 be a combination of reduce streamflow due to effects from
jgation well pumpage, conservation practices, upstream
ment, and what appears to be a reduction in annual precipitation
variability.”

A complete list of the reports available for use in this study are shown in Appendix A.

Plan Formulation and Alternatives (FLOW DIAGRAM) Scope of Work

A multi-disciplinary planning team will be organized by Reclamation and the Study
partners. This team will consist of experienced individuals representing major functional
disciplines important to the study process, i.e. hydrology (surface and groundwater),
engineering (water supply), economics, environmental, technical writing, etc. Some of
the disciplines will only provide cursory input and review to assure the study
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CREP (Republican/Platte River Valleys — NE): Reduce irrigated acres in Platte and
Republican Valleys by 125000AF. Permanently retire 8% of irrigated cropland.
Conserve 100000AF of water within reservoirs. Increase flow in rivers by
S0000AF.

Water use per irrigated acre:
2004 — 14.85 acre inches
2005 - 8.78 acre inches

EQIP (Nationwide): Reduction of 15.3 million irrigated acres(1996).

Permanent retirement:
MRNRD - ~1200acres (2005)
Republican — 2640acres
Permanent plus Temporary(4yr) retirement?:
URNRD - 527.9 (ground water)
MRNRD - 2781.12 (2524.02 ground water, 257.10 surface water)

RRCA (http://www.republicanrivercompact.org/):
Allocates water to the states(CO, KS, NE) per the legal framework of RRCA.
. Y S ¥ o

A//occgtion COUse |CO Impact Allol\clftion NE Use
B 2002 619
82003 | 105700 0 40 37 56770,
B 2004 | 98500 0 40 39
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pd

K

methodology, procedure, and results are reasonable and to raise concerns, if there are
any. '
[DEVELOP SCENARIOS FOR THIS SECTION]

Phase I Modeling (inflows to Endersy—
1. Establish historicat baseline &» settlement — calibrate to present day, define
zone budgets?
Establish baselin BASEL[NE/ there was some discussion about the baseline
alternative or the tre w1tpout alternative. The study will need to estimate
this future without con?htlon which would be the best i« mate of what will
happen in the Frenchman Creek area if nothing is d

d . There was a
‘ discussion that the future without should extend;out years. This future

4
¢ without will be the alternative that all of the oth{/r alter s are compared
ol lng 2. %,
’( ? to, specifically to determine if there is a fedgral interest to proceed to a
e X Feasibility Study. //// U

} 2. run future scenarios with I‘CSII‘]CthHSf”f
»& Repubhcan River Water Conservatic

5\ reductions, EQIP, CREP, variable recharée,’ et}///// 4

om IMP’ s new restrictions; f rp/the

> \V\° MILESTONE - define preferred scenarios’ alyze in Phase II, CHOOSE
0T ,
6}@: W } “FUTﬁRE WITHOUT” condition:
7 @Ww v . .
A / .,,/
./"A @ 4,/ r.fi’ Future without Condition — Contmue -operations as is ///
<t/°0\(( )w;f\ LRO = Brred on Cilrmnn ,"'f,/i(s(uuﬁ Y v
\,)u- % NRD - No “new restrlctlons on groundwater pumping
£y 1 ot i
Av- }( '\ 4
V‘)(

v
zféts with the Irrigation Districts ?
E//;strlcts continue with as is operations?
sand storage use rights are considerably higher than
le
FV-HRW rehabﬂlty of the reservoir supply and natural flow supply
{ ,.'\'I b
18): e ,;V\ixi') A m,;l.frm ‘m\:’( i :W 0~ AN{a-ff,«
1. ange (no releases) ~ po felesess A B0 ey ‘acntn

2. Inciemental release to supply FVID and H&RWID with.. i . 3in... 6in...
9in... 12in... 15in...
Irrigation Alternatives
Frenchman Valley ID Only
Frenchman Valley ID and H & RW ID
3. MILESTONE - identify/choose scenarios to analyze in Phase I
Modeling
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Phase ITT Modeling (water supply impact to FVID and H&RWID)

1. Future water supply at the Frenchman River Gauge at Culbertson. Without
diversions into Culbertson Canal and without releases from Enders.

2. Future water supply at the Culbertson Diversion Dam (near Palisade)
(without any releases from Enders

3.

4,

Study Schedules and Milestones
EXCEL SPREADSHEET [INSERT]

Assumptions and Constraints

Assumptlons and Constramts —The POS/WIH hs the assumptlons//and
/// ,
vthe future w1thout conditi

Future without Condition — Contmue operatlons as
40 Year contract on Ender’s ,
NRD - No “new’ rCStI‘lCthnS on groundwater pi
NRD - no additional controls O regulatlons
NRD - no third party impacts from *
Reclamatlon meet authorized purpose of the pI‘O]eCt ?

Di s/,trlcts contmue w1th as is operat10ns‘7
///(/4/% )

?i//l/}lty of the reservoir supply and natural flow supply
40 y@aréontract on Ender’s

. and constraints will be solicited from the study partners and
, for which alternatives will be developed to address the

problems includ

Consider all reasonable solutions

Obtain input from the study partners

Provide for an acceptable allowance for shortages for the Districts
Economic feasibility

Financial feasibility (ability to repay construction costs and annual OM&R)
Acceptable environmental impacts
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Planning constraints, for which alternatives will be developed to address the problems

include:

¢ Conform to the Final Settlement Stipulation and Proposed Consent J udgment

e Conform to the Republican River Compact

_ Conform to the State and NRD regualtions
/’/;/

-

/

Study Costs and Cost Sharing Agreement

7 .
7 ///,///

BESIN
SQ\'\}*,:A\/Q.( /O‘«Q DR:’%Q

’Zd\jf)w-\ﬁr‘:: (r VL7
CoeT
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APPENDIX A

List of Previous Investigations and Reports

Bentall, R.& Hamer, T., 1980, Stream-Aquifer Relationships in Nebraska: UNL
Conservation and Survey Division and Nebraska Department of Water Resources, 102
pages, 171 illustrations.

riod of record for

Boohar, J.A., and Provaznik, Mary Kay, 1996, Peak flows fo/r//
' logical Survey Open-

current and discontinued streamflow stations in Nebraska:,
File Report 96-101, 518 p.

Bradley, E., and Johnson, C.R., 1957, Geology and ground -water hydrology f,the
valleys of the Republican and Frenchman Rive ebraska:@U.S. Geological Sur
Water-Supply Paper 1360-H, p. 589-713. '

Cardwell, W.D.E., and Jenkins, E.D., 1963, Ground-water;geology and pump irrigation
in Frenchman Creek basin above Palisade, Nebraska: U.S. ical Survey Water-
Supply Paper 1577, 472 p. ' ’

Carlson, M.P., 1993, Geology, Geologic Time and Nebraska: Conservation and Survey
. 10, August 1993, 60 pages.

Condra, G.E., 1907, Geology and water resources of the Republican River valley and
adjacent areas, Nel raska U.S. Geological Survey Water-Supply Paper 216.

Druliner, A.D., and McGrath, T.S., 1993, Predicting nitrate-nitrogen and atrazine
contamination in the High Plains aquifer in Nebraska, in Morganwalp, D.W., and
Aronson, D.A., eds. 1994, U.S. Geological Survey Toxic Substances Hydrology
Program—Proceedings of the Technical Meeting, Colorado Springs, Colorado,
September 20-24, 1993: U.S. Geological Survey Water-Resources Investigations Report
94-4015.
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Dugan, J.T., and Zelt, R.B., 2000, Simulation and analysis of soil-water conditions in the
Great Plains and adjacent areas, central United States, 1951-80: U.S. Geological Survey
Water-Supply Paper 2427, 81 p.

Dugan, J. T., 1984, Hydrologic characteristics of Nebraska soils: U.S. Geological Survey
Water-Supply Paper 2222, 19 p., 12 pls.

Ellis, M J., 1981, Hydrogeologic reconnaissance of the Republlcar>R've1 Basin in
Nebraska: U S. Geologlcal Survey Open-File Report 81-531, 3 s/?ee

quality trends, and ground-water resources: U.S. Geql/;)glcél :Survey Wati Supply Paper
2275, p. 291-296. ///

N

o
ac elected streamsqn the

Hedman, E. R., Engel, Glenn B., 1989, Flow c’/ﬁarac

adjacent areas--Kansas and Nebraska, and parts of Col Iowa, Missouri, New
Mexico, Oklahoma, South Dakota, Texas and Wyoming: ﬁrologic Atlas 708.

Heimes, F.J., Luckey, R.R., and Stephens D M 1986, Evaluation of sampling methods
to estimate irrigation pumpage in Chase, Dundy, and Perkms Countles Nebraska: U.S.
Geological Survey Wa /;’

Hibbs, B.J., 1989 Investigation of a brine contaminated aquifer in southeastern
Hitchcock County; Nebraska: emphasizing the conjunctive use of geophysical and
geochemical methods of pollutant detection, Thesis (M.S.)--University of Nebraska--
Lincoln, 1989.

Johnson, M.R., Stanton, J.S., Cornwall, J.F., and Landon, M.K., 2002, Streamflow

gain/loss in the Republican Rlver Basin, \Iebl aska, July 1975: U.S. Geological Survey

Open-File Report 02-080, ARC/INFO Export format, available at
http://water.usgs.gov/pubs/of/ofr02-080/.
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Johnson, M.R., Stanton, J.S., Cornwall, J.F., and Landon, M.K., 2002, Streamflow
gain/loss in the Republican River Basin, Nebraska, May 1975: U.S. Geological Survey
Open-File Report 02-079, ARC/INFO Export format, available at
http://water.usgs.gov/pubs/of/ofr02-079/.

Johnson, Robert, 1980, Irrigated cropland, 1978, Chase, Dundy, and Perkins Counties,
Nebraska: U.S. Geological Survey Open-File Report 80-641, scale 1:250,000, 1 sheet.

Johnson, M.R., Stanton, J.S., Cornwall, J.F., and Landon, M.K., 2@6
gain/loss in the Republican River Basin, Nebraska, April to May
Survey Open-File Report 02-084, ARC/INFO Export for Javail

http://water.usgs.gov/pubs/of/ofr02-084/.

treamﬂow

Survey Open-File Report 02-083, ARC/INFOEx
http://water.usgs.gov/pubs/of/ofr02-083/.

Republican Rivers
U.S. Geological

Johnson, C.R., 1960, Geology and ground water in the Plat
watershed and the Little Blue River Basin above Angus, Nebr
Survey Water-Supply Paper 1489, 142 p.

ornwall, J .F.,.anvc:l Landon,v M.K., 2002, Streamflow
ér Basin, Nebraska, October 1980: U.S. Geological

Johnson, M.R., Stant
gain/loss in the Repu’-tﬁicar{'

‘and Landon, M.K_, 2002 Streamﬂow

gain/loss in the R an River Basin, Nebraska, March 1989: U.S. Geological Survey
Open-File Report 02 87, ARC/INFO Export format, available at
http://water.usgs.gov/pubs/of/ofr02-087/.

Johnson, M.R., Stanton, J.S., Cornwall, J.F., and Landon, M.K., 2002, Streamflow
gain/loss in the Republican River Basin, Nebraska, October 1998: U.S. Geological
Survey Open-File Report 02-088, ARC/INFO Export format, available at
http://water.usgs.gov/pubs/of/ofr02-088/.

Johnson, M.R., Cornwall, J.F., and Landon, M.K., 2002, Digital map of the elevation of
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the base of the High Plains aquifer in the Republican River Basin upstream of Hardy,
Nebraska, in parts of Nebraska, Kansas, and Colorado: U.S. Geological Survey Open-File
Report 02-64, ARC/INFO Export format, available at
http://water.usgs.gov/pubs/of/ofr02-064/.

Johnson, M.R., Stanton, J.S., Cornwall, J.F., and Landon, M.K_, 2002, Streamflow
gain/loss in the Republican River Basin, Nebraska, October 1975: U.S. Geological
Survey Open-File Report 02-081, ARC/INFO Export format, avallable at

http://water. usgs gov/pubs/of/ofr02-081/.

Kintner, H.B., 1984, A subsurface study of the " //"//zone (Pennsylvaman S

Hitchcock County, Nebraska, Thesis (M.S. )—-///////

o

Landon, M.K., 2002, Prellmmary descrlptlon of a moéle of ground water flow and

development conditions in part of the Repubhcan River Basin\
Colorado as of k
April 26, 2002: U.S. Geological Survey 'Open Flle Report 02- 175’, 32 p. Available by ftp-
-contact U.S. Geological Survey, Lincoln, Nebraska (402) 437 5663, or

kewilson @usgs.gov. T

, 2002, Prel1rmnary code, input, and output for the Deep
t Model (DPIRM) for s1mulat1ng rates of ground-

ground-water/surface- water interaction for predevelopment cond1t1ons in part of the
Republican River Basin;/ Nebraska Kansas, and Colorado: U.S. Geological Survey Open-
File Report 01-37 "'p Available by ftp--contact U.S. Geological Survey, Lincoln,
Nebraska, (402) 437-5663, or kewilson @usgs.gov.

Lappala, E.G., 1976, Changes in the water supply in the Upper Republican Natural
Resources District, southwest Nebraska, from 1952-75: U.S. Geological Survey Open-
File Report 76-498, 17 p.

Lappala, E.G., Hemphill, P.F., and Booker, R.E., 1978, Ground-water availability in the
Hitchcock-Red Willow, Flenchman Valley, and Meeker Driftwood Irrigation Districts,
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southwest Nebraska: U.S. Geological Survey Open-File Report 78-461, 49 p.

Lappala, E.G., 1978, Quantitative hydrogeology of the Upper Republican Natural
Resources District, southwest Nebraska: U.S. Geological Survey Water-Resources
Investigations Report 78-38, 200 p.

Leonard, G.J. and Huntoon, P.W., 1974, Groundwater Geology of Southwest Nebraska
Conservation District: Nebraska Water Survey Paper Number 37, May 1974, 37 p.

saturated thlckness 1996 97 in the ngh Plams aquif S. Geolog1cal Survey Fact
- Sheet FS-124-99, 4 p., http://www-ne.cr. usgs gov/highplain; /hp97_web_report/fs 124-
99.htm Kk

McGuire, V.L., 2003, Water-level changes in the :’HighiPlgins‘ac{”ﬁifer, predevelopment to
2001, 1999 to 2000, and, to 2001: U.S. Geological Survey Fact Sheet 078-03, 4 p.

changes in the High Plains aquifer, predevelopment to
002 U S Geologlcal Survey Fact Sheet 2004-3026, 6

Miller, J.A., and Appel,"C.L., 1997, Ground water atlas of the United States—Segment 3,
Kansas, Missouri, Nebraska U.S. Geological Survey Hydrologic Atlas HA 730-D, 24 p.

Nebraska Department of Natural Resources, 2004, Irrigation and Reclamation Districts
and Water Delivery Companies, September 2004, 32 pages.

Nebraska Game and Parks Commission, 1983, NEBRASKAland Magazine's Nebraska
Rivers: Published by the Nebraska Game and Parks Commission, Vol. 61, No. 1,
January-February 1983, 146 pages.
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Nebraska Natural Resources Commission, 1986, Policy Issue Study on Integrated
Management of Surface Water and Groundwater, State Water Planning and Review
Process Nebraska Natural Resources Commission, April 1986, 139 pages.

Nebraska Natural Resources Commission, 1978, Republican River Basin Plan, Appendix
D Project Investigations, Wauneta Flood Control Project: Nebraska Natural Resources
Commission State Water Plan Publication No. 204-D

//

Natural Resources District, Nebraska: U.S. Geol@ ca] Survey Water-Resolir ,

Investigations Report 95-4014, 60 p. 7 |
)
Reed, E.C. and Dreeszen, V.H., 1965, Rev1sron of the fication of the Pleistocene

Stanton, J.S., 2000, Distribution of nitrate’in ground water.of the Republican River Basin,
southwest Nebraska, 1996298: U.S. Geolog1cal Survey Water-Resources Investigations
Report 00-4056, 6 p7 £

water-quality characteristics, and nitrogen in the
W1110w and HltChCOCk Counties Specral Protectlon Area

Stephens, D.M., Heéimes, F.J., and Luckey, R.R., 1985, Irrigation data from Chase,
Dundy and Perkin Counties, southwestern Nebraska, 1984: U.S. Geological Survey
Open-File Report 85-164, 32 p.

Stephens, D.M., Heimes, F.J., and Luckey, R.R., 1984, Irrigation data from Chase,
Dundy and Perkms Counties, southwestem Nebraska, 1983: U.S. Geological Survey
Open-File Report 84-471, 31 p.

DNR 011208



Swinehart, J.B., Souders, V.L., DeGraw, H.M., and Diffendal, R.F. Jr., 1985, Cenozoic
Paleogeography of Western Nebraska: Rocky Mountain Paleogeography Symposium 3,
Rocky Mountain Section - S.E.P.M. Cenozoic Paleogeography of the West-Central U.S.,
R.M. Flores and SS Kaplain, Editors: Denver, CO 1985, pp 209 - 230.

U.S. Bureau of Reclamation, 19?7, Water Supply Study of Present Water Uses & Future
Upstream Depletions to support Republican River Basin Appendix, Volume 8.

U.S. Bureau of Reclamation, 1983, Upper Frenchman Creek Engineering Subappraisal

Analysis, Colorado-Nebraska, Bureau of Reclamation, Nebras ansas Projects Office,
Grand Island, '
Nebraska, September 28, 1983. (From DNR Library File:
Project) ),

U.S. Bureau of Reclamation, 1977, Frenchman
Division, Pick-Sloan Missouri Basin Program : appraisa
Lower Missouri Region, Bureau of Reclamation, 197"

U.S Bureau of Reclamation, July, 1996 Resource Manage

, Assessment, Republican
River Basin, Water Service Contract Renewal it

U.S. Bureau of Reclamation, Attachment B, Part III - Area _Reservoir Inflow Data and
Historic Versus 1993 Levélzof-Basin Development Inflow-Comparisons, Resource
Management Assessiment, Re blican River Basin, Water Service Contract Renewal,
July 1996. :

U.S. Bureau of Reclamation, Attachment B-Part VI - Hydrology Assessment for the
Republican River Basm Resource Management Assessment, Republican River Basin,
Water Service Contract Renewal, July 1996.

U.S. Department of the Interior, 1978, Frenchman Unit, Frenchman-Cambridge Division,
Pick-Sloan Missouri Basin Program, Nebraska, Rehabilitation and Betterment Program.
Department of the Interior, Bureau of Reclamation, July 1978.
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U.S. Department of the Interior, 1977, Appraisal Report of Frenchman Unit, Nebraska,
Frenchman-Cambridge Division, Pick-Sloan Missouri Basin Program, Department of the
Interior, Lower Missouri Region, Bureau of Reclamation, January 1977.

U.S. Department of the Interior, 1989, South Platte-Frenchman Project, Colorado-
Nebraska, Special Report, Department of the Interior, Bureau of Reclamation, Great
Plains Region, Billings, Montana, December 1989,

U.S. Geological Survey, 1988, National water summary 1986; hydé ygic events and

8l
ground-water quality: U.S. Geological Survey Water-Supply/Paper 2325, 560 p.
y < "
University of Nebraska-Lincoln, 1987, The decade of North;fAmerlca Geology. Field
guides for Nebraska: University of Nebraska- meoln,/%?/ .. Nebraska ////}//oglcal Survey,
Conservation and Survey Division, IANR, the Dﬁpartment of Geology and ¢ /Nebraska

State Museum, 42 p.

UNL Conservation and Survey Division, 1998, The €
UNL Conservation and Survey Division, Resource Atld ,
edlthIl 44 pages.

4
UNL CSD, 1957, Logs of test holes Frenchman Creek Basin, Neléaska based on test
holes drilled during 1951- 1952 as part of the program of" the Department of Interior for

the Development of th River‘Basin.

a Focus on the Repf" ican R1ve1 Basin, Water Resources Research (In Review).

Winter, T.C., Har\;ey, J.W., Franke, O.L. and Alley, W.M., 1998, Ground water and
surface water; a single resource: U.S. Geological Survey Circular 1139, 79p
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APPENDIX B

Natural Flow Water Rights

Frenchman River — Natural Flow Water Rights

Frenchman Valley Irrigation District D-24R 130.86 cfs
05/16/1890  9160.4 ac
H & RW Irrigation District
04/03/1946  1415.0 ac
H & RW Irrigation District
04/16/1954  9576.0 ac
H & RW Irrigation District
03/04/1959 157.0 ac ‘(
Frenchman Valley Irrigation District /-
03/17/1960 132.0 ac
H & RW Irrigation District
04/03/1946 683.0 ac

1664 cfs

1.89 ¢

9.76 cfs//”

H & RW Irrigation District .86 cfs
06/04/1976 60.0 ac
H & RW Irrigation District A-15678R 7 .34 cfs
07/10/1980 24.0 ac IR
Riverside Irrigation any, Inc. i D-10AR 13 cfs
D-18 4.16 cfs
A-1674 2.71 cfs
A-347TR 2.00 cfs
Bureau of amation A-3899 44,079 AF

05/01/1946

Storage Use Water Rights

Enders, Strunk, Harlan County, and Swanson Reservoirs
Bureau of Reclamation A-6225HR
04/16/1954

Covers flow rights A-3869AR
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Bureau of Reclamation A-6225HR

04/16/1954
Covers flow rights A-6214R

Enders, Strunk, Harlan County, Swanson, and Hugh Butler Lake Reservoirs

Bureau of Reclamation A-9782
12/16/1959 ‘
Covers flow rights D-24-30, A-6214, A-9697, A-9802
Bureau of Reclamation A-15839 ’
3
04/18/1981 //////
9 ’2//’A-15678R

Covers flow rights A-13016R, A-l424;%1%//%

///// 4 /’////%/%//
Total Natural Flow Rights % %

U,

Frenchman Valley Irrigation District/  * 132.75 cfs
acres ////

H & RW Irrigation District /////4%// ‘64740 cfs
acres //%//

Riverside Irrigation Compa ,
672.1 acres
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ENDERS DAM
YEARLY PRECIPITATION

SHHONI

1955 THROUGH 2004
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