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SYNOPSIS

A storage development is needed above Wray on the Nerth
Fork of the Republican River to provide supplemental water for
2,420 acres of irrigated lands., By develoment of the available
water supply at this site, a new irrigation developmeni of 2,000
acres may be served. Flood control would be of minor importance.
A report on this projeet is being prepargd.

Buffalc Creek, a north side tributary entering the
Republican River near Halgler, has an annmual winter flow of about
4,500 agre~fest, that could be conserved with a storage development
on that creek, for use by lands on that stream and in the main
valley immediately adjacent,

The Arikaree Drainage Basin presents about the only

Colorado. Such & development would fill a real need in assuring
a reliable feed supply for livestock cn & surrounding dry farm and
grazing area. Storage is required for irrigation and flood control.
The most favorable reservoir site on this stream appears to be the
Beecher Island site, sines it will allow irrigation of most landa in
¢olorado and afford flood protection for lowsr lands,

The South Fork of the Republican River presents a similar
opportunity for a new irrigation developméﬁt in the State of Kéﬁsas
where it is most neaded. ,The most favorable reservoir site on this

stream appears to be the Hale site, since it will allow project
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return flows to0 be used on more favorable lands.

Storage is needed in the Frenchman Creek Besin to supple-
ment existing irrigation, and for new irrigation developments, whiich
are limited by the available water supply.

Developments in.the Beaver~Sappa Drainage Basin will be
limited by the available water supply. Lack of water preciudes
development in Kansas.

A large storage capacity at the Harlan County site for
extensive flood protection would submerge a possible irrigation
development cn Prairie Dog Creek below the Woodruff Dam site.

Developments reguiring storage at the Harlan County site appear to |

.be more desirable, Storage in the Almena or Clayton Reservoir

sites would permit irrigation of about 10,000 acres in Kansas, but

such storage would be very costly and submerge the towns at these

sites. 'The benefits do not Justify such expenditure anéHAééfrﬁctiéﬁ;

In the Republican River Valley below the Wray develop-
ment near Haig}er and above Culbertson, about 10,000 aecres can be
developed with the aid of reservoirs near the mouth of the Arikaree
and South Fork, which reservoirs would alsc protect the Republican
River Valley so heavily damaged by the 1935 flood.

Between Red Willow Cresk and the Harlan County Dam site
about 28,500 acres are suitable for development, with the aid of
storage on Medicine (reek and possibly also on Red Willow Creek.

Diversion dams in Republican River are costly, and pumping from
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the stream will probably prove preferable in same instances to
utilize uncontrolled stream flow and return flow.

Between the Harlan County Dam site and Scandia, Kansas,
about 54,000 acres of valley lands and abcut 9,000 acres of table
lands can be d;véloped with the aid of a reservoir on the main
Republican River at the Harlan County site. The reservoir could
also provide flood protection for lands and improvements which
suffered heavy darage in the 1935 flood,

With the aid of storage development, about 90,000 acres
can be developed on the Seandia Project in the Republican River
Valley between Scandia and ¢lay Center, Kansas. Storage for this
area may be provided at the offstream White Rock Reservoir site
and enable some power production. The Scandiz Reservoir site on

. the Repubiican River would provide both irrigation and needed flocd

control. The White Roek Project would ﬁgilize the Whiée-ﬁﬁeﬁ-
Reservoir for the irrigation of 75,000 acres of upland area south-
west of Scandia. If this project were built, the Scandia Project
would need to be reduced to 45,000 acres and the Scandia Reservoir
would be reguired for that area.

Ground water developments in the Republican River Valley
below McOook appear to have favorable irrigation possibilities,
valley fills are largely sand with some clay and gravel sirata.
Several wells ars in operation and yield one to three second-feet.

Wells are 50 to 70 feet dsep, with static water levels from 20 to

el
|
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40 feet below the surface and pumping levels 15 to 20 feet lover.

A limited amount of this type of irrigation can be developed with-

out artificisl recharge of under ground basins. However, with a

heavy draft on grouwnd waters, water levels may drop beyond an

economic pumping ilimit. With gravity irrigation developments on

nigher lands, return flows would assure a substantial recharge to

ground water basins, depleted by pumping. With further investigq— .
tions of irrigation developments in the valley below McCock, ground

water developments should be carefully studied.

Available information indicates that irrigation consgtruc-
tion costs may be aboult the same as repayment ability for an irri-
gation development, with storage provided in a dual reservoir for
complete flood control of the Republican River at the Harlan County
~sitg.~ In-other-instences, - construction costs . will. exceed . Tepayment
ability, whether reservoirs be built for irrigation zlone or for the
dual purposes of irrigation and flood control. Power values exist
on some of the projects but they are not sufficient to aszist
materially in improving economic feasibility. Stabilization of dry
land agriculture by means of irrigation adds an intangible but
significant value to irrigation in the western part of the drainage
basin.

Storage develépments will add recreétioﬁ&l oppartunitieé.
and bird life refuges of material velue but not of sufficient-value

to be significant in considering feasibility.
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RECONNAISSANCE OF THE REPUBLICAN RIVER BASIN

General

A reconnaissance survey of the Republican River Basin
has been made primarily to determine the potential irrigation
developments of the entire basin, and the related ingidental
developments of power, flood control, navigation, wild life, and
recreation.

A number of the potential projects prineipally irrigation
and flood control, have been investigated at different times by
various agencies and individuals and several multiple-use projects
have been proposed. The available information indicates inecidental
developments of power to he of importance, while navigetion, wild
1ife, and recreation are minor.

The Republiean River Basin lies in Colorado, Nebraska,
and Kansas, with existing and contemplated irrigation developments
in all three states. To avoid expensive litigation as a result of
possible conflicting uses of wafer in the various states, further
developments for irrigation should be preceded by a three-state
compact or other similar agreement on use of water.

Mumerous irrigation developments using natural stream
flows were attempted during the dry years of the early nineties,

most of which were abandoned because of an insufficient sustained

water supply, excessive ccsts, or an inereasing reinfall with less -

demand for irrigation. Following the dry years since 1930, the

N10032
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.interest in irrigation has increased.

Acknowledgment is made to the United States Engineers,
whose 3080 report, House Document 135, 73@ Congress, 2d Session,
was drawn on freely, and who made available unpublished factual
information from recent studies.

Description of Basin

The Republican River heads in the table lands of Easiern
Colorado, flows northeast and east about 250 miles through Nebraska,
entering Kansas near Superior, and thence scutheast to its confluence
with the Smoky Hill River at Junction City, Xansas, at which point
the Kansas River is formed. The total watershed area is 24,955

square miles, Tts prineipal tributaries and their drainage areas

are.:
North Fork Republican River 1,998 sguare miles
Arikaree River ) 1,018 o "
South Fork Republican River 2,726 i i
Frenchman Creek 3,765 it il
Red Willow Creek 742 i it
Medicine Creek 874 it "
Beaver Cresk {1) 3,789 d 1
Prairie Dog Creek 1,007 il ¥
Total- 16,819 i it

{1) Includes 1,622 square miles in Sappa Creek drazinage
arcd. :

The north side tributarises, the North Fork of the Reﬁublican
River, Frenchman, Red Willow, and Medicine Creeks drain sand hill
areas; these streams are perennial, and supply most of the bhase
"flow of the Republican River. The socuth side tributaries of the basin

are intermittent, with flashy run-off after storms.

2




~ ture conditions ave corn, small grain, alfalfa, and grass hay.

It is ¢on theée streams that most of the disastrcus flocds have
originated, causing damage downstreem as far as Kansas City, cn
the Kansas River.

The slevation of the basin ranges from about 1,100 feel
at Junction City, Ransas, to about 5,500 feet on the headwaters
of the South Republican near Bovina, Colorado. The Repubiican
Rive: flows through a valley, which, throughout most of its course,
has a width of two or three miles, with bordering uplands rising
100 to 200 feet above the valley floor. The maein valley and those
of its principal tributaries are bordered by a definite system of

terrace benches.

Climate

The basin marks the change from semisrid to sub-humid
climatic conditions. Average annual precipitation is about 21
inches, ranging from 28.3% inches at Ciay Center, Kansas, in the
east, to 17 inches at Arriba, Colorado, in the west, but declines
to amounts one-third less in dry periods.

The average numbe? of days between the last killing frost
in the spring and the first in the fall veries from about 175 in
the eastern part of the basin to about 145 days in the west. The
average annual growing season may be 20 to 30 days longer. Average
annual teﬁperétures range from 45 to 48 degrees.
grops

The principal erops grown in the rtasin under normal mois—

3 —
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Since 1931 crops have either failed or yielded poorly,
and three years of severe drought have occurred.
Under average conditions, yields under irrigation and

dry farming in the Republican River Valley are:

Average Yield

Crop Tnit Irrigated Dry-Farmed
Corn Bu. 0 - 170 i5 - 20
Vheat i : 20 -~ 40 10 - 14
Oats i 35 - 10 20 - 26
Potatoes il 175 80
CAlfalfa Ton 3 - 3.5 1.5 ~ 2.0
Irrigation

Present jrrigation developments derend almost without
exception on unreguleted stream flow. The North Fork of the
Republican River and Frenchman Creek are the most important streams,
and their irrigation season flows are over appropriatedf Junior
rights are short of water much of the time, and it is not uncommon
for the older rights to be short during a dry seascn. Return flow
ig an important factor in the water supply in the Republican River
Valley at'present and can be expected to increase in importaznce
with eny further irrigation development.

Throughout the basin isclated areas of from a few hundred
to about 2,000 acres of bottom and terrace lands are found, some
of whieh have been irrigated. In the avent cheép power can be
furnished during the irrigation season, it is probable some of these

areas may become attractive pumping projecis.

4
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Several irrigation wells are in operation in the basin,
mostly in the Republican Valley below hcCock, Nebragka. Yields of
one to three second-feelt are éecured. Wells are from 50 to 70
feet dsep, with static water levels from 20 to 40 feet below the
surface. A limited amount of this type of development can be ex-
pected without storage regulation.

Water Rights

Active water rights cover about 38,000 acres of irrigated
land distributed throughout the basin., In addition there are several
inactive fights and filingse The following hydropower plents have
water rights that might be affected by future irripation develop-

ments:
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:Installed
Plant Stream Location :Capacity
: (. )
Wray (1) :North Fork :At Wray, Colorado :
: :Sec.b, T. 1 N., R.43 We: -
Krotter-Palisade :Frenchman Cr. :Near Palisade, Nebr.
: :8:.35, Te5 No, R. 34 W, 264
Oliver Bros. (2) :Frenchman Cr. :2 mi.below Wauneta,Neb,:
: :SQ’], T.E Nu, Rl 55 ‘Ne -
Wauneta Light and:Frenchman Cr. :Wauneta, Nebraska :
Power Company 15,11, T« 5 N., Rs 36 W.: 125
Williams & Enders:Frenchman Cr. :Near Enders, WNebraska
H ‘ :805, T|5 N', k. 37 Wc 40
Tmperial ‘Frenchman Cr. :5 mi.S.W. of Imperial,
: Nebraska
:8.25,. T.6 N., R.39 W. 245
So.Nebr.Power Co.:Republican R. :Near Superior, Nebraska:
: © :8.34, T.1 N,, R.7T W 785
Kansas Power & : :
Light Co, (3) :Republican R. :Clay Center, Kansas 900

water right 50 second-feet.

Not used since 1935.

Small plant for farm use.

Used occasionally to grind grain for stock feed -

With further studies, the status of existing water rights

should be determined.

Water Supply

Available run~off rscords pertinent to basin water suppliies

are given in discussion of individual basins.
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consecutive days at MeCook, Nebraska, from 1914 to 1939:

: *Extended Dry FPerlods, March-Sept,Inc.
:Precipitation in Inches:During which 1/2n or less of Pre-

Year ieipitation fell in 20 consecutive Days.
¢ Annual : Apr.-Sepb. :Mar.;Apr.:May :June:July:Aug.:Sept.

1914 : 1B.24 ¢ 15.06 e POU—
1915 : 30.95 1 26437 D 2 : : : e 3
1916 : 15.35 : 13.14 —— ———

1917 : 16.19 : 13.83 LI S : —— : :
1918 : 19.09 : 14.21 : : : : : : et

1919 : 15,61 - : 10.22 - : e D : T e ot
1920 : 18.35 : 13.71 PN S it} : : $
1921 - : H : : : : : : :
1822 + 13.99 : 11. 50 : : N S : A
1623 . 28,41 : 22.41 H : : : : : : :
1924 : 15,563 : 8.64 : : : : : : :

1925 + 20.16 . 16.66 : : : U T S S
1826 ¢ 17.30 @ 13.76 : : : : : Do

1927 . 22.65 : 16.69 : —_—— e [ S S
1928 ; 23,81 ¢ 18,92 ST S : : s
1929  20.57 : 15.55 A N : : e
1930 : 38.26 :  26.55 —— S S e
1931 @ 19.77 ¢ 1l0.02 : S S T S S S S
1932 ;  16.43 : 13.58 DT WV : 3 : : .
1933 . 21.14 :  17.22 : : : : : : S
1934 :: 16.26 ;12,14 t SN : — : : :
1935 : 20,29 : 17.35 PRI SN MU : : : :
1936 . 13,70 : 11.80 : : :
1937 : 1510 9.82 : : : : ! ot
1938 : 19,10 ¢ 17.02 P e : : : s
1939 . . 11.08 : : % : : : : :

Average 19.85 15.08




Water Requirements

The average consunptive use of water during the growing
season in the basin is estimated at about 2.3 feet or 28 inches
per year. Vith an average precipitation in dry periods of from
12 iﬁches in the western end to 20 inches in the eastern and, about
20% of which may be lost through run—off and deep percolation, there
is a deficiéncy of 18 inches to 12 inches of water for plant use.
Tarm deliveries will vary throughout the basin with precipitation
oceurring during the growing Season. gandy soll types, particularly
in the western part of the basin result in relatively high perco-
lation and transportation losses. An average annual diversicn
requirement sf fully 3.5 acre-feet per acre is génerally needed in
the area west of Culbertson, Nebraska, and may decrease to 2.5 acre-
feet per acre, or even less, in the eastern part of the basin.

Diverted waters in excess of consumptive use require-
ments produce substantial dependable return flows fully utilized
in the irrigation ssascn but still largely escaping fof lack of
reservoirs to conserve such weters in the non~-irrigation seasoh.

Irrigation is nesded only to supplement rainfall, About
759 of the annual precipitation ocecurs from April through September;
however, in most every year ORe Or IOTe dry periods of 20 days or
more can be expecteds The following table shows the annual and
April to September inelusive, precipitation and extended dry periods

during which one-half inch or 1ess of precipitation fellin 20

P 1
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Existing Irrigation Development

The #3084 report of the United States Engineers reports the
irrigated area in the basin at 32,680 acres. A summary of the irri-
gated area inecluding areas irrigated from wells in 1939, as obtained

from available information follows:

" Irrimated Areas

‘State : Drainage  Basin : in Acres
Colorade : North Fork Republican River : 1,680

: and tributaries : :

: South Fork Republican River : 6,800

: and tributaries : :

: Arikaree : 10 : 8,600
Nebraska : Republican River including : 8,100

: North Fork : :

: Frenchman Cresk including 16,680

: Stinking water creek : ' :

:_Miscellaneous streams : 4,170 : 26,950
Kansas : South Fork Republican River : 200 3 * 200

: Total : : 37,750

: Total in round numbers : 38,000

-x

*dome small additional areas in Beaver and Sappa Valleys

Irrigation Possibilities

Possible irrigation developments are presented by sub-
drainage basins and convenient sections along the main stem of the
Republican River., Not all of the irrigated acres listed can be
provided with supplemental water, since reserveoir sites are lacking
above these areas, A summary of the possible developments by

sub-basins follows:
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Area - Acres

Sub-Drainage Basin : (1Y Arable:Irrigated: Total
North Fork Republican River : - : 2,420 + 3,420
Arikaree River : 6,400 : 1 6,400
South Fork Renublican River : 17.000 : 200 ; 17,200
Frenchman Cr. below Enders Dam Site,: :

ineluding Republican River Valley :

between Culbsrtson and Red Willow : ‘ :

Oreek : 42,000 : 15,52C : 57,520
Beaver - Sappa Creeks : 24,000 : 400 : 24,400
Prairie Dog Creek ;16,000 : 400 : 16,400
¥ain Stem Republican River : : :

Haigler tc Culbertson : 13,000 : 1,560 : 14,560

Red Willow Creek to Republican Clty 22,000 :{2) 500 : 32,500
Republican City, Nebraska, to : ‘ : :

Seandia, EKansas : 63,000 :{2) 500 : 63,500
Below Scandia, Kansas ; 90,000 : - : 90,000
White Rock Project i 75,000 : - @ 75,000

Total . 378,400 : 29,500 :400,900

(1) Tands meeting requirements for successful irrigation,
except as availability of water is not assured.

(2) About 1,000 aeres of irrigated land, in Republican
Valley below Red Willow {reek, served mostly by in-
dividual pumps and was not measured in each section
of the river separately.

North Tork Republican River Drainage Bagin

This basin comprises the Republican Valley from the head-
waters of the North Fork of the Republican River to its confluence
with the Arikaree River near Haigler, Nebraska.

Most all of the valley lands are irrigated. The Irrigated
area comprises 3,420 acres; 1,180 acres lying in Colorado, and 2,240
acres in Nebragka. Natural flow is not sufficient to supply irrigatioﬁ
demands during the latter part of the irrigation season. Much water

escapes in winter.
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Storage can be provided in the Wray Reservoir sits a few
miles above Wray, Colorado, to provide supplemental water for the
irrigated land and for 2,000 acres additional.

This area is being investigated by the Bureau of Reclama-
tion as the North Republican Froject, and a report thereon is in
preparation. Storage is to be provided in the Wray Reservoir site,
at a cost of about $800,000 for the larger plan; There have becn noc
floods on this stream, stream flow being substgntially uniform.

Buffalo Creek Drainage Basin

Buffalo (reek, a north side tributary entering the
Republican River between Haigler and Parks has a dependable annual
run-off of about 8,000 acre-feet. Summer flows are over appropriated.
storable flows from November through April av:rage about 4,500 acre-
feet. Storage can be providedjjitheBuffalo Creek Reserveir site,
located 2 short distance aboﬁe the mouth of the streaﬁ.

There are a few thousand acres of scattered valley lands
above the dam site, but no storage site was found o provide a re-
lisble water supply for these lands.

! There are about 525 acres of irrigated lands and about

200 aecres of arable lands below the dam site along Buffalo Creek.

Arable lands can be reached by a diversion from the creek at a moderate
cost, TWater nob reguired for use in this basin can be used on lands ’
in the Republican River Valley immediately adjacent. A new develop-

ment of about 1,500 acres can be obtained.




Arikaree Drainage Basin

The Arikaree River is subject to flashy flows, from early
spring to fall, which may vary from a. few second feet to several
thousand in a few hours.. It generally has flows at Haigler,
Nebraska, of from about 10 to 50 second-feet during fall and winter
months, 20 to 70 second-feet from March through June and from zero
to about 30 second-feet from July through Cctober. . Run~off of the
Arikaree River near Haigler,fbrthe'period of record, with estimated
run-off at the Beecher Island and Idalia sites is given in the

following table:

Run-off of Arikaree River in Acre~TFeetl

Year :{1) NWear Haigler : ¥ Beocher Island : - Idalia Dam Site
Drainage Area: Dam Site,Drainage ! Drajnage Area
1,920 Saguare Area, 1,740 : 1,570 Square
Miles ¢ Sduare liiles : Miles
1929-1930 : - 20,700 : 18,200 : 15,300
1930-1931 : 13,000 : 11,400 : 9,600
1931-1932 : - : - o -
1932~-1933 24,200 : 21,200 : 18,100
1933-1934 : 15,000 : 13,200 : 11,200
1934-193% : 1,700 : 80,300 : 68,300
1935-1936 : 16,000 : 14,000 H 11,800
193%6-1937 : 12,300 : 10,800 : 9,200
1937-1938 : 28,000 : 24,600 : 20,800
19381939 : 1¢,600 : 9,300 : 7,900
Average 25, 500 : 22,600 : 19,100

Average exclusive : ' :
of 1934-1935 17,500 : 15,300 : 13,000

{1} Record from Geological Survey and Nebraska State
Engineer. Convains some wasies from Pioneer Canal.
* Estimated.

N10032
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Most of the run-off given in the foregoing table is

available for future irrigation use. A small amount of upstrean

depletion may result from small reservoirs for recreation and stock

water, and from small jirrigation developments contemplated in the

Water Facilities program of the Department of Agriculture.

Storage is essential for develomment,

gation but also to provide flood protection for

not only for irri-

local areas if

developed, and benefits thereof would extend into the Republican

Valley in Nebraska. The best sites so far found are as follows:

Arikaree Reservolr Sits

Assumed Reservoir Valley Width at
TFlevation Capacity Dam Site

110 0 acre-feet 100 feet

120 165 W | 1,950 4

140 3,100 i 2,100

160 10,900 ¢ il 2,400 0

180 24,500 " 2,800

200 45,500 i 3,600 ]

220 75,000 il 4,500 ¢

230 94,000 i 4,700

Borings have not been made at this site.

Idalia Reservoir Site

‘ Reservoir Valley Width at
Elevation Gapacity. Dam: Site
3710 0 acre-feeb EDO feet
3120 Z66 A i 21650
. 3160 _ 10,800 H 3450 ¢
3780 42,000 ¢ i 4300 0
3850 300,000+ ! 6700 ¢

This site was surveyed by the United States Engineer
Department. Borings are not available at this site.

13
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Beecher Island Heservoir Site

Reservoir Valley Width at
Elevation Capaclity Dam Site
3530 "300 acre-feet 1,600 feet
3550 4,400 o u 2,500 n
3570 16,500 i " 4,300 il
3590 42,300 n 5,100 it
3610 84, 500 " " 5,900 "
3630 146,600 ® t 7,800 n
3650 231,200 i 8,500 0

This site was surveyed by the United States Engineer °
Department. Borings by United States Engineers in-
dicate Pierre Shale is found at depths of about 15
feet in the left abutment, about 40 feet in the right
abutment, and about 8 feet at stream level.

There are several thousand acres of scattered arable
valley lands along the Arikaree above the Idalia Dam site. Canals
to0 service these shoestring areas would be relatively costly, if
built for permanency. No reservoir sites have been found to provide
a reliable water supply for these areass Soils are light and sandy.
Railroad shipping facilities are at a distance of 25 to 30 miles.
Water available for these lands can be used to better advantage
on other lands.

Below the Idalia Dam site the arable valley 1ands are as

follows:

Colorado
Between Idalia and Beecher Island
Dam sites, about 1/3 within

Beacher Tsland Reserveir site 1,000 acres
Below Beecher Island Dam site 3,800
' Subtotal- 4,800 ©
Kansas 600 0
Nebraska - - == - e meeme e e oo 1,000 0
Total- 6,400 A
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Some of this land is very sandy and upon more detailed
land classification may be eliminated, Lands at higher levels
cannot be practicably substituted.

Arzblie lands can be reached by canals diverting from the
Arikaree at a moderate cost.

There appears to be little difference in siorege costs in
the three reservoir sites. Rough computsations, with considerstion
to return flow, indicate about 3,000 acres can be irrigated with
storage at the Idalia Reservoir site and about 3,800 acres with
storage at the Beccher Island site, The Beecher Islend site appecars
to be the most favorable at this time, since it will intercept more
run-off, ensure greater flood control and will allow irrigation of
as much lend in Colorado as storage in the upper sites.

This basin presents the most likely possibilities in the
entire Republican River Drzinage Basin for new irvrigation develop-
ments in Colorado. Indications are a dual purpose reservoir may
cost about $6,000,000.

While 2 storszge development would stabilize agriculture
on a surrounding dry farm area of some extent by assurance of a feed
supply for live stock, available information indicates storage costs
may be materially beyond repayment ability, even in a dual purpose
reservoir for fleood control and irrigationm.

South Fork Hepublican Ri%er Drainage Basin
The South Fork of the Republican River is subject to

flashy flows, from early spring to fall; which may vary from a few

e e e B



second-feet to several thousand in a fow hours. It has flows near

Benkelman, Nebraska, generally of from 10 to 80 second-feet during

fall and winter months, 20 to 200 second-feet from March through

June, and from nothing to about 200 second-feet from July through
October. Run-off of the South Fork of the Republican River iear
Benkelman, for the period of record, with estimated run-off at the

Hale Dam site is given in the following table:

: mun-off of South Fork Republican River
H (In acre-fest)

Year : {1} Near Benkelman : ¥ Hnle Dam Site

- : Drainsge Area : Drainage Area

2,726 8q. Miles : 2,000 Sg, Mi.
1930-1931 : 49,700 : 26,900
19311932 52,600 : 28,500
1932-1933 50,900 : 27,500
1937-1938 : 61,000 : 29,300
1938-1939 : 23,900 : 12,900
Average : 49,500 : 25,000

(1) TFrom Geological Survey and Nebraska State Engineer
*  Egtimated.

Most of the run-off in the foregoing table is available
for future irrigation use. A small amount of upstream depletion
may result, from small reservoirs for recreation and stock water
and from small irrigation developments, contemplated under the
Water Facilities program of thg Department of Agricultufe.

Storage is essential for development, not only for irri-
gation but also to provide flced protection for local areas 1if

developed, and benefit§_ther§0ﬁ_would extend into the Republican

N10032
22 of 64

16 - PV VR



N10032
23 of 64

Valley in Nebraska. The best sites so far found are as follows:

Hale Reservoir Site

Reservoir Valley ¥Width at
Flevation Capacity Dam 3Site
3550 0 acre-feet 400 feet
3555 0 v 3,000
3560 150 " 3.900 M
3580 6,290 o o 4,900 n
3600 32,800 o« " 5,700 9
3620 84,560 o o 6,800 n
3640 ‘ 171,800 i L B,700
3660 302,340 ¢ l 11,000
3680 485,775 W " 14,000 o

This site was surveyed by United States Engineer
Department. Borings by TUnited States Engineers in-
dicate Pierre Shale at a depth of about 65 feet
scross the valley and at a greater depth in the abui-
ments. Overburden is sand, sandy clay, or a gravelly
sand.

St. Francis Reservoir Site

Survey or borings are nci available, but the site’

appears to have about the same reserveir capacity,

and valley widths at the dam site, as the Hale 8ite.

There are about 6;800 acres of irrigated valley lands along

the South Fork and its tributaries above the Hale Dam sites This
area comprises most of the valley lands, and depends on unregulated
gtreamflows, with wild hay as the principal crop. The only reservoir
sites found for use on these lands were on the head waters of the main
stresm or tributaries, but due o a meager run-off at these points,

these sites are of little value for irrigation or flood control

pur posSes.
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Arable and irrigated lands lie below the Hale and St

Francis Dem sites as followsa:

Land Areas in:Acres
Below Hale : Below St.Franeis
Dam Site : Dam Site
:Trrigated: Arable :Irrigated :Arable

* -
' .

Location

s se ww

a H

Dam site to St.Francis,

in Kansas : 200 : 11,000 : 200 {1} 7,000
Below St. Francis in : H ’ : :
Kansas : : 5,500 : H 5,500
Nebraska : : 500 - . 500
Total .+ 200 : 17,000 200 : 13,000

(1) Area that can be reached by a diversion near reservoir
dead storage level, arable area would be materially

less for 2 diversion from the river below the dam.

Some of this land is very sandy and upon more detailed
1and c¢lassification may be sliminated.

Arable lands above St. Francis can be reached by canals
diverting from the South Fork at a moderate cost.

Arable lands below Si. Francis lie in long narrow Strips.
canals to service these areas would be relatively costly if built
for permanency. The water available for these lands can be used
to better advantage on the area above St. Franeis, except as return
flow from areas above Si. Francis would be usable below.

Rough computations with consideration to return flow in-
dicate an area of sbout 5,000 zcres can be irrigated from either

reservoir site.

O - SO



N10032
25 of 64

Available information indicates the Hale Reservoir site
£o be the better at this time, since it will allow a larger irriga-
tion development on higher lands and permit use of return flow on
more favorable lands.

While a storage development would stabilize agriculture
on a surrounding dry farm area of some extent by assurance of a feed
supply for livestock, and would assure a greater variety and increased
yields of cash erops, since rallroad shipping facilities are avail-
able at St. Francis, available information indicates reservoir costs
may be materially beyond repayment ability in a dual purpose ressrvolir
for flood eontrol and irrigation. Indications are a dual purpose
reservoir will cost about $7,000,000.

Trenchman Creek Drainage Basin

Frenchman Creek draine a sand hill area and has a very
uniform run-off. Tt has sustained flows at Hamlet, Webraska, of
from 90 to 115 second-feet during 211 and winter months, 90 to
130 second-feet from March through June and Trom 70 to 100 second-
feet from July through QOctober. Stinking Water Cresk, a tributary
with a érainage area of 1,200 square miles, joins Frenchman Creek
near Palisade, and has flows about 1/3 as large at its mouth as
Frencnman Creesk at Hamlet. Run-off for the period of 1931 through
1939, of Frenclmsn Creek néﬁﬁ Culbértson, and at Hamlet wifh the
estimated run-off at the Enders, Harvey, and Palisade Dam sites 1is

given in the following table:

Sy
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Run-off in Acre-Feet

: : Trenchman Creek :Stinking Water

(1) At (L) At :(2) At (2] At - Creek

Year :culbertson: Hamlet : Enders Dam :Harvey Dam 1 (2) at
:Drainage :Drainage :Site, Drain-:Site,Drain :Palisade Dam
:Avea 3,753:Avea 2,386iage Area  iage Area :site, Drain-

Sg.Mi. ¢ Sa. Mi. 12,240 Sg.Mi.:2,140 8q.Mi:age Area

: : : 11,113 SqeMie

1930-3931: 85,700 : 72,700 = 64,700 : 59,000 ; 23,500
1931-1932: 84,200 : 70,900 = 63,100 : 58,000 : 22,300
19%2-1933: 89,500 : 73,600 : 65,500 : 60,500 : 23,800
1933-1934: 85,500 : 76,200 : 66,400 62,500 : 24,600
1934-1935: 124,900 : 80,200 : 79,800 65,800 : 26,000
19%5-1936: 82,700 : 74,000 : 65,800 60,700 : 24,000
1936-1937:: 67,600 : 65,300 : 58,100 : 53,500 : 21,100
1937-1938: 83,700 : 68,800 61,100 : 56,500 : 22,100
1938-1939:: 67,800 : 61,100 : 54,400 : 50,100 : 19,800
Average : 85,700 : 71,400 : 64,300 58,500 : 23,000

(1) Records taken by Nebragka State Engineer and feological
Survey.
{2) ZEstimated. == .

Run-off from November through April is available for storage,
providing proper arrangements are made for the Frenchman Créek power
plants below the reservoir sites. Storable run-off is estimated at
about 31,000 acre-feet at the Enders site, about 28,000 acre-feet
at the Harvey site, and about 12,000 acre-feet at the Palisade site.
About 46,000 acre-feet are divertible to the Blackwood site.

A small amount of upstream depletion may result from gmall
developments for recreation, stock water, and irrigationm, which
might be consiructed under thenwater_Facilities prograr of the

Department of Agriculturc.

20
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Irrigation shortages of from 5,000 to 10,000 acre~fect
exist most every year. Storage is sssential for future irrigation
development and desirable Tor supplemental irrigation. Little
flood control is reguired, gince flows are very uniform and 1little
damage has resulted from maximum flows. The best sites so far
found, are as follows:

pnders Reservoir Siteg

Reservoilr Valley Width at
Elevation ) Capacity Dam Site
3040 0 acre~feet 50 feet
3050 500 # | 700
3060 2,000 " W 780
3080 9,000 i " 1,100 ¢
3100 27,500 i f 1,850 =
3120 . 58,000 u v 2,350 o
3140 108,000 1t i 3,050 o

This site was surveyed by the United States Engineer
Department. Borings by United States Engineers in-
dicate foundation material to be mostly sand to
depths greater than 150 feet.

Harvey Reservoir Site

Reservoir ' Valley Width at
FElevation Capacity Dam Site

3145 210 acre-feet - feet
3155 1,205 4 o 400 4
3165 3,555 ¢ it so0 d
3175 7,655 " 600
3185 14,680 # a50 i
3190 20,000 ® i 1,800
3200 34,500 W o 2,300 ¢
3205 43,825 o f 2,700 ¢

This site was surveyed by the United States Engineer
Department. - Boring records are not available at this
gite. '

21
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The capacity of this reservoir is limited to about 20,000
acre-feet for economical dam construction. The Imperial Hydro
Electric Power Plant, with an installed capacity of 245 kw, and a
head of about 15 feet, is located in the upper end of the reservoir
site at an elevation of about 3%,200.

Palisade Reservoir Site

No survey is available at this gite. A 12,000 acre-foot
reservoir would r sguire a dam about 42 feet high with a
crest length of about 2,500 feet, and a length at its
base of 950 feet.

Blackwood Creek Reserveilr Site

Thig preservoir site is locatsd in Blackwcod Creek some
five miles north of Culbertson. The site has been
surveyed ‘for private parties but the data have not be-
come available. A dam about £, 500 feet long and about 70
feet high would be required for a reservoir capacity of
40,000 acre-feets Blackwcod Creek has little flow and
the major supply would be through a five-mile extension
of the Culbertson Canal, having & capacity of about 150
seecnd-fest, and about 33 miles leng diverting from
Prenchman Creek beleow its eenfluence with Stinking Water
Creek. A storage devslopment at this site would ayoid
interference with power plents in Frenchman Creek.

With the develcmment of the Harvey or Enders Reservoir
sitesg, 1t would be necessary tc purchase the hydropower plants since
the Krobtter-Palisade plant with an installed capacity of 264 kw.
operates under & head of ten feet and uses the entire flow of
Frenchman Creek. Thers are several thousand acres of scattered
valley lands along Stinking Water Creek both above and below the
Palisade Dam site, and about 500 acres cof irrigated lands lying

principally below the dam site. Watsr avajlable for arable lands

“”‘“““_“““_can‘be'used“to“better-advanﬁage“aa~lower_l%pdsmin-the—Frenchman_Valleylnmmm ;



About 3,480 acres of irrigated lands lie along Frenchman
Creek above the Enders Dam site. No reservoir sites were found
to provide a reliable supplemental water supply for these lands.

There are 15,520 acres of irrigated lands, and about
12,000 acres of arable valley lands lying in the Frenchman Valley
below the Enders Dam site, along Blackwood Creek and in the
Republican River Valley between Culbertson and Red Willow Cresk.
of the 15,520 acres of irrigated lands, 2,890 are irrigated from
the Republican River. About 2,000 acres of arable valley lands
are light and sandy. Arable lapds lie in five separate tracts
to be served by five separate distribution systems, and are listed

as follbws:

Hamlet Tnit 1,960 acres
Follette and Krotter Canal Extension 3,440 d
Blackwood Creek Unit : 1,640 "
Farmers Canal Extension 2,800 it
Mzeker Canal Extension : 1,640 il
Total (round numbers) 12,000 it

The Hemlet Unit can be serviced by a diversion from
Frenchman Creek. Other areas require enlargement and extension of
existing canals. Canal enlargement and extension may be reiatively
expensive for the Blackwood Unit. Qther areas can be reached at a

moderate cost.

An arable area of a few thousand.acres of table lands

lying south of Palisade can be reached by & canal diverting from

Frenchman Creesk below Enders Dam site. The canal would be eostly.

~
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Tater aveilable for this area can be used to better advantage on
other lands.

About 30,000 acres of excellent arable table lands be-
tween Blackwood and Red Willow Creeks can be reached by an enlarge-
ment and extension of the Culbertson Cenal. Since the valley londs
can use the availeble water supply it does not appear desirable to
develop this area.

Viith consideration to return flow, rough compufations
indicate with storage at varicus recervolr sites, after sllowing
for a supplemental supply of 10,000 acre-feet, the following new
irrigation developments can be mades |

Recervoir Site | 41lowsble H¥ew ILrrigation

Development
Harvey 7,000 azcres
Enders 8,000 "
Palisade (On Stinking Water Oreek) 3,500 "
Blackriood Creck 11,000 M

Further study is neceasary to determine the mogt favorable
plan of development with these rescrvoir sites.

The cost of & dual purpose reservoir providing a limited
amount of flood protection on Frenchmen Creek or Blackwood Creek
nay exceed $1,500,000.

While @ storage developmént would axsure grester variety
and increased yields of cash crops, available information indicates
storsge costs may be somewhat bevond repayment ability of the bene-

fited lands even with a reservoir for flood control and irrigation.

R4



able for future irrigation use.

Beaver Creck Drainage Besin

This basin comprises the drainage area of Beaver and

Sappa (reeks.

These creeks are subject to flashy flows, from early
spring 0 fall, which may vary from a few second-fcet te several
thousand in a few hours. They generally have flows near Beaver
¢ity, Nebraska, of from nothing toc a few second-feetsa Fluod flows
of several thousand second-feet may occur during spring and summer
months, during and shortly after storms. Run-off of Beaver Creeck
near Beaver City, snd near Iudell, Kansas; and of Sappa Creek near
Beaver ¢ity, and near Oberlin, Kansas, for & period of recerd is

given in the following table:

: Run-off in Acre Feet
: Beaver Creek :+ Sappa Creek

:{1) Near Beaver:{2) Near Tudelk (1) Near Beawr:{2) Near
Year :City,Nebraska :Kansas-Drain- :0ity,Nebraska sOberlin,Kans.
:Drainage Area @ age Area :Drainage Area :Drainage Area
: 1,964 Sg. Mi. @ 1,390 Sq.Mi. :1,492 Sc, Mi. :1,070 Sg. Mi.
1929 :(3) 3,620 : :(3) 5,600
1929-1930: : 2,970 : : 12,500
1930-1931: : 5,620 : : 16,500
1631-1932: ' :(4) 2,360 : : 3,540
1937-1938: 16,320 : : 19,250 :

1938-1939: 12,510 15,190 :

(1) Reccrds by Geological Survey,

{2) Rscords by Kansas Division of Water Resources.
{3) Period, March 18 through Sepbember 1929.

{4) Period, Ociober 1931 through Juns 1932,

Most of fhe run-off given in the foregoing table is avail-

A small upstream depletion may
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result from small reservoirs for recreation and stock water, and
from small irrigation developmants,_pontamplated under the Water
Pacilities program of the Department of Agriculture.

Storage is essential for future irrigation development
and for flood protection of new areas if developed, and desirable
for existing improvements with benefits entending into the Republican
Valley. The best sites so far found are as follows:

Beaver City Reservoir Site
on Beaver Creek

Reservoir Valley Width at

Elevation Capacity Dam Sits

2160 0 acre-feet 25 fest

2170 0 o ) 650

2180 490 ¢ il 2,200 0

2190 2,430 L 2,400

2220 34,90C i il 3,100 n

2240 91,230 f fl 2,200 @

2250 135,530 1 estimated 4,300 ¢

260 193,300 4 " o -

Thig site was surveyed by the United States Enginser
Department. Borings by the Tnited States Engineers
indieate shale is found a% depths of 20 1o 30 feet
across the bottom, at about 65 fest in the left abud-
ment and at about 100 feet in the right abubment.
Material overlying the shale is generally sand or a
gandy loam. A branch line of the Burlingbon Reil-
road traverses the site and an jmproved oiled highway
crosses it. :

Herndon Reservoir Site
on Beaver Cresk

This site has not been surveyed. The dam anrd reservoir
sites appear to have about the same physical proportions
as the Beaver Clty site. A branch line of the Burlington
Railroad traverses the site. A meager wntor supply makes
" {his site of 1little wvalus for irrigation development.

A < S
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Sappa Creek Reservoir Site

Reservolir Talley Width at
Elevation Capacity Dam BSite

2140 0 acre-feet 20 feet
2145 0 " " 200 1l
2155 c o " 2,200 i
2175 4,000 W o 3,100
2180 7,360 g 4,300 "
2200 41,360 v U 5,050 ¢
2220 15,990 ¢ B 5,500 il
2235 200,000 i 5,900

This site was surveyed by the United States Engineer
Department. Borings by the United States Engineers
indicate shale is found at depths of about 30 feet across
the bottom and at depths varying to about 6C feet in the
left abutment. A soft fractured limestone is found near
the surface in the right abutment.

Norecatur Reservoir Site
cn Sappa Creek

Assuvmed Reservoir Valley Width at

Flevation Capaclty : Dam Site
0 G Acre-feet 15 feet

20 0 n il 240 ¢

40 4,500 it ' 2,220

60 26,000 i il 2,670

80 67,000 L n 3,205 o

100 134,000 W " 4,030 o

Information from a rough reconnaissance survey.
Flevation assumed.

Dberlin Reservoir Site
on Sappe Cresk

This site waes not surveyed. A cursory examinatlion in-
dicates this reservoir site to be of similar physical
proportions to the Norcatur Reservoir site; valley
widths at the dam site are about the same. The avail-
able water supply at this site makes it of littlie value

.for an irrigation development.
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There are several thousand areas of scattered arable valley
lands along Beaver and Sappa Creeks lying betwsen creck meanders,
above the Beaver City and Sappa Creek Dem sites. Carnals Bo serve
these areas would be relatively ecostly if built for permanencys
In view of the meager water supply available at possible storage
sites, water available for these lands cen be used to betvber ad-
vantage on lands below the Beaver Creek and Sappa Creek sites.

Below the Beaver City and Sappa Creek Dax nites, to the
Republican River, thers are gbout 24,000 acres_of arable and about
400 acres of irrigated valley lands. Run~-off at these sites is
about equal.

Arable lands can be reached by cznals diverting from the
creeks at a moderate cost.

There appears to be 1ittle difference in storage costs
in the Beaver City and Sappa Creek Reservoir sites; both are
required to develop the ayailable water supplys. Rough computa~-
tions with consideration to return flow indicate about 9,000 acres
can be irrigated.

Available information indicates storage costs in reservoirs
for flood control and irrigation to be materially beyond repay—
ment ability. Costs of dual purpose reservoirs may exceed

45,000,000 at each site.
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Prairie Dog Creek Drainage Basin

Prairie Dog Creek near Woodruff, Kansas, ordinarily
flows from nothing to a few second-feet, but may increase up to
several thousand second-feet during, and shortly after storms.
Run-off of Prairie Dég Crsek near Woodruff for the period of
record is given ih the following table:

Run-off, Prairie Dog Cresk (1)
near Voecdruff, Kasnsas, Drain-

Year age Area 937 square miles.
March 13 - September 1930 25,500 acre~feet
1929-1930 31,700 @ 1
1930-1931 34,100 n i
1931 ~-June 1932 24,100 W tr

{1) Record from Kansas State Divisiocn of Water
Resources.

Run-off at the Almena Dam site will be practically the
game as at Woodruff, and somewhat less.at the Clayton site.

Most of the run-off in the foregoing table is avallable
for fubure irrigation use.

Construction of small upstream reservoirs for stock
water and recreation, and small irrigation developments would cause
a minor depletion.

Due to the flashy and undependable flows of this stream,
storage is essential for irrigation and flood protsction of develcped
low lands. Benefits would extend downstream to the Republican River

Valley in Nebraska. The best sites sc far found ere as follows:
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Clayton Reservoif Site

This site has not been surveyeds A4 cursory examination
indicated little difference in the physiecal proportions
of the dam site or reservcir capacity, as compared to
the Almena site. The Rock Island Railroad and a paved
state highway traverse the reservoir site. Thetown of
Clayton would be submerged.

Almens Reservoir Site

Reservoir Valley Width at
Elevation Capaclty Dam Slte
2135 0 acre-feet “100 feet
2140 ©194 i " 2,100
2160 21,000 i i 7,400 M
2180 103,000 i il 12,500 v

Information taken from the Norton Quadrangle shest of the
Geological Survey. The Rock island Railrcad, & branch line
of the Burlington Railroad, and a paved highway traverse
the reservoir site. The town of Almena would be submerged
at an elevation of 2160,

Woodruff Reservoir Site

Reservoir : Talley Width at
Flevation Capaclity Dam Site
2015 0 Acre-feet 100 feet
2020 665 d 0 1,700 o
2030 5,700 # i 2,650 ©
2040 16,700 ﬂ f 2,900
2050 : 36,600 A d 3,200 1
2060 68,800 g 3,300 %
2063 81,233 ¢ W 3,350 M
2070 - u i 3,400

This site was surveyed by the United States Enginsers.
Borings are not available at this site. A branch line of
the Burlington Railroad and 2 paved state highway crosses
the reservoir site at slevation 2045,

There are several thousand acres of arable valley lands
1ying between creek meanders along Prairie Dog Creek, above Norton,

-m_m"m—mKaﬂsas.-mCanalsmio_saryng_thegg_Qz@ﬁéluiﬁmﬁﬁilﬁ_fQT permenence,
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would be costly. Water available for these areas can be used to
better advantage on lands below Norton.

There are about 16,000 acres of arable znd about 400
acres of irrigated valley lands along Prairie Dog Creek between
Norton, Kansas, and the Republican River, Lands lie below
reservoir sites as follows;

[ L
:Valley Lands Lying Below Reservoir Sites Between
Reservoir Site:Norton,Kansas, and Republican River - In Acres
: Kansas : .Nebraska P Total
:Trrigated;Arable :Irrigated: Arable ¢

-

e v

Clayton H + 11,600: 400 : 4,400 : 16,400
Almena ;- : 9,600 400 : 4,400 : 14,400
Woodruff s - ¢ 1,600: 400 : 4,400 : 6,400

Man-made improvements make storage costs materially more
in the Clayton or Almena sites, than in the Woodruff site.

‘Rough computations indicate about 7,000 acres can be
jrrigated from the Woodruff site. ﬁeturn flows would largely
escapes, With consideration to return flow, an area of about
10,000 acres could be irrigated wifh storage in the Almena site.
This area would be somewhat reduced with storage in the Clayton
site.

The Woodruff site appears to be most favoraple at this
time, since reservolr costs may be materially less and project
return flow would be available for use lower in the Republican

River Valley. The cost of a dual purpose reservoir at this site

- ..may..exce.ed 'ﬁ’}’ 500 ,.OOG. S R OGO S N PO
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Storage costs in a reservoir for irrigation and flood
control appear tc be beyond repayment ability, ccnsidering in-
ereased crop income from irrigated crops, with a reliable water
supply.

Republican River Valley - Haigler to Culbertson

The Republican River is subject to occasional flood
flows from early spring to fall, which may rise to several thousand
seccond-feet for a feW'hogrs. At Max, Nebraska, it generally has
flows of Trom 100 gscond-feet to 500 second-feet from November
through February, of from 100 second—feét to several thousand
second-feet from March through the middle of June, and from
nothing to several thousand second-feet from the middle of June -
through October. Run-off of the Republican River near Max for the
period of record is given in the following table:

Run-off in acre-feet (1)
Republican River near Max

Year Drainage Area 7,190 Sq.Mi.
1930-1931 105,000
1931-1932 102,000
1930-1933 161,000
1933-1934 93,300
1934-1935 484,000
1935-1936 119,800
1936-1937 20,760
1937-1938 127,000
1938-1939 70, 500

Average 150,000

Average exclusive of 1935 108,600

(1) Records by Geclogical Survey and Nebraska State
Engineer
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Run-coff at Max is substantially the same as near
culbertscn immediately above the ecnfluence with Frenchman

Croeeky

Little of this water is in use &8s the siream is usually
dry when water is wanied for irrigation. A minor, upstream de-
pletion would come from small reservcirs that may be constructed by
the Department of Agriculture in the Water Facilities progravl.
Development of the Wray, Beecher Island, and Hale Reservoir sites,
togethar with the Water Facilities program,might reduce stream
flows by about 30,000 acre~feet annually.

Storage is essential for further development, not only
for irrigatiom, but, also to provide flood protection for existing
improvements and new developments, in the Republican River Valley.
Storage sites for flood control and irrigation are confined to the
Arikaree and South Fork as unftavorable topography for dam sites,
and man-made improvements would make storage costs prohibitive on
the main stem of the Republican River. Storage %o jrrigate 2,000
aeres c¢sn bs obtained in the Wray Reservoir site on Nerth Fork.

Reservoir sites other than those listed for upstream basins are

as Tollows:
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Arikaree River

Pioneer Reservoir Site

Reservolr Valley Width at
Elevation Capacity Dam Site
3300 0 ecre-feet 50 fTeet
2310 0 i} 1] 70 i}
3320 500 il o 1,450
3340 6,500 i 2,300
3360 26,500 i 3,500 ©
3380 61,000 " Bt 3,550 9

The dam site materially widens above 3380, Inforketion
wag taken from #3084 report. Boring records are not
available at this site.

South Fork Republican River

Benkelman Reservoir Site

Reservolir Talley Width at
Elevation Capaclty Dam Site
2990 0 acre~feet 200 feaet
3000 2,000 " i 4,300 ¢
3020 18,500 ® o 5,200 ®
3040 .. 59,000 i f 6,000 «
3050 88,000 it 1 Est, 6,300

Information taken from the w3081 report. Records of
borings are not available. This site is of little value
for irrigation development in this section of the valley,
as only a small amount of land can be irrigated from 1t.
Storage cen be provided for lower lands in more favorable
reservoir sitess. A reservelr for irrigation may cost
$2,500,000 at this site.

There are sbout 13,000 acres of arable and about 1., 560
seres of irrigated valley lands lying in strips 1/2 to one mile

wide, as follows:



Haigler to Berkelman

Irrigated 860 Acres
Arable 5,000 if
Subtotal- 5,860 ®

Benkelman to Culbertson

Irrigated 700 i
Areble 8,000 it
Subtotal- 85700 i

Total- 14,560

gome of this land is very sandy and upon 4 more detailed
1land clessification may be eliminated., TLaends farther down in the
valley could be substituted.

Tands above Benkelman can be reached by canals diverting
from the Arikasree or Republican Rivers at a moderate cost. Lands
below Bernkelman are scattered. About 4,000 acres can he served by
an extension of a canal serving lands ncrth of the river above
Benkelman at a moderate cost. Canals fo service the remaining
lands will be costly, if permanent diversion dams are provideds

Shortages for the present irrigated lands occur for
short periods generally in July and August but are not serious.
Diversions are generally not shut down to supply senior rights in
the vieinity of Culbertson, since small stresm flows do not reach
Culpertson during dry periods. A storage development of about
2,000 acre-feet would assure a supplemental irrigation supply, and
can be obtained with develomment of the Wray and Buffalo Creek

Reservoir sites.
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Rough computations indicate about 5,000 acres can be
developed with a reservoir at the Ploneer site on the Ariksrse
River. The Pioneer site appears to be the most favorable reservoir
site on the Arikaree for the development of this section, sinee it
will allow a larger irrigation development and can control more
flood preoducing area.

A storage development on South Fork at the Benkelman
site‘would be of little value, since it could only serve 2 small
area of irrigable land for which canal construction would be
costly.

gince railroad transportation is closely available and
present ilrrigated lands produce about as much feed, as can be
consumed by livestock on surrounding arsas, NEW irrigation develop-
ments will generally prcduce cash crops.

Available information indicates storage eests in reser-
voirs for irrigaticn or in a duwal purpose reservoir for flood con-
trol and irrigation may be materially beyond repayment ability.

The Fioneer project comprising an arable area cf 15;400
agres in this portion of the valley was investigated.by the United
States Engineers; their findings are published in the ¢308" report.
Forty-five thousand acre-feet of reservolr capicity was to be pro-
vided in the Pioneer Reservolr site. Non-irrigation season flows of

the North Fork of the Republican River were to Dbe diverted to the
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Pioneer Reservoir. ZEstimated costs were $188 per acre. Reservoiryﬁ‘\\HJ

costs were sstimated at $1,799,400.

Tn the event a reservoir is built at the Wray site, large
enough to develop the available water supply, a diversion from North
Tork would not be desirable. Water available for new developments
at the Pioneer or Wray sites can serve the same lands in the
Republican River Valley.

Republican River Valley, Red Willow Creek to Republican City

This section of the Republican Valley includes Red Willow
and Medicine Creeks. Aﬁerage daily flows of the Republican River
at Culbertson, or Red Willow Creek at Red ¥illow near its mouth,

and of Medicine Creek near its mouth at Cambridge, follow:

: : Average Flows in Sscond-Feet
Stream ":  gtation  : Oect.through :Mar. through:Jjuly thru
: : Tebruary : June :September

(1) : ' : : {2} :
Republican R. :Near Culbertson: 80 to 500 :100 to 1,200: 10 to 650
Red Willow Cr.: ¥ Red Willow : 10 to 50 : 30 to 90: 0 to 30
Medicine Cr. : # Cambridge : 30 to 150 : 30 to 150: 0O to 100

E}
. + - .

(1) ZIncludes flow of Frenchman Creek near Culbertson,
The Meeker canal diversion is just below this
station, and diverts about 40 second-faet when
available.

(2) During drought seasons flows may drop to 10 second
feet early in Junse.

Run~off of the Republican River near Culbertson, Red
Willow Creek near Red Willow, and Medicine Creek near Cambridgs are

given for the period 1930, through 1939, Run—off-for“miséing years

g o e et imated s - - . - © e



Run-off in Acre-Feetb

: (1) {2) :
: Republican River

Year . at Culbertson, : Near Red Willow
: inel., Frenchman : Drainage Area

¢ (Cr.Dfainage Area !

(3)

. Red Willow Creek : Medicine Creek
: Near Cambridge
¢ Drainage Ares
742 Sguare Miles : 864 Sg. Miles.

) tm £ s

. 11,660 Sq. Miles ¢

1929-1930 190,100 21,100 59,600
19301931 179,600 24, 500 45,300
1931-1932 164,900 * 15,800 * 78,000
1932-1933 287,900 * 18,300 * 44,000
1933-1934 153,500 * 13,300 * 32,000
1934-1935 687,000 * 44,000 *106,000
1935-1936 190,400 * 16,200 * 39,000
1936~1937 149, 500 * 15,800 * 38,000
1937-1938 216,500 * 19,400 46,600
1938-1939 141,100 * 16,800 40, 500
Average 235,600 20, 500 48,900

Average eX-— o

clusive of 1934- '
1935- 185,600 17,900 42,500

(1) TFrom Nebraske state Fngineer and Geclogieal Survey

when not estimunted.
*  Estimated.

(2) Drainage area 18 110 sgquare milss less at Red Willow

Dam site.

(3} Run-off is about the same A% ledicine Creek Dam site.

In addifion to the run-off at the gaging staticns in
the preceding table, an average annual flow of 1b2,000 acre-feet
enters the river in this section of which about 60,000 nere-feet
is from the drainage areas above dam sites on Beaver, Sappa, and
Prairie Dog Crecks, and_may be largely utiiized‘on these crceks.

¥uddy Creek, a tributary from the North procudes 4N aversge annual

run-off of about 3,000 mere-feet from fairly uniform base Tlows

-'Gther~run—eff~oeeurs-mostly_aftsr_ﬂcﬂasiggaL_ﬁﬁorms.___m_
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An irrigated area of about 4,000 acres lies along the
Republican River below the goging stationg, 3,000 acres of which
lies ebove Red Willow Creek. Irrigated lands use most of the
summery flow during dry years.

A run of the river power plant of the Southern Nebraska
Power Company at Superior has an active water right for 400 second-
feet. The flows of the Republican River from October through June
without the fiows of Red Willow or Mediecine Creeks can generally
supply this demand, with much greater flows from Merch through June.
In the months of July to Sepiember, return flow frow the irrigation
Gevelopuent with the water from these creeks would probably fully
equal the present natural flow therefrom, except ct time of floods.
Consequently storage on these ereeks would not injure the right
of the Superior plant.

With development of emall irrdigation projects a minor
upstrean depletion would cceur.

Muture irrigation daVélopments above Max may reduce
stream flows by 30,000 acre—feet annually, and on Frenchman Creek
at Culbertson by about 20,000 acre-feet annually, making a total
annual upstream depletion at Culbertson of about 50,000 acre-feet.

The Republican River flood of May and June 1935, reached
its maxlmun discharge in this section of the velley; peak disg-

charges were as follows:

- 39
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Culbertson {1) 245,000 second-feet
Ccambridge, below Medicine Creek 280,000 i W
Bloomington 260,000 i "

In Nebraska, (1) 94 lives werc lost and property damage
amounted to about §7,500,000. A large portion of these losses
ocenrred in this seetion of the valley. Property damage was
principally to railroads, highways, and bridges. About two-
thirds of the houses in (ambridge, papulation 1,203, wers
affected by the flood. Considering the amount of damage done,
fiood protectiom should be provided, if it can be obtained at a
justifiable cost. No other flood exceeded 30,000 second-Teet
sinee 1380.

Storage is essential for further irrigation, except for
a limited smount from wells, and for flood proteeticn. Unfavorable
dam site topography =and man-made improvements, make storage costs

prohibitive on the main stem of the Republican River. Reservolr

sites are confined to tributaries; the only sites found were on Hed
T
Willow and Medicine Creecks.

(1) Geological Survey Water Supply Paper 796~B,
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The following reservoir gites were found on Red Willow

Creek:
Bed Willow Reservoir Site
Reservoir
Flevation Capacity
2490 0 acre-feet
2500 370 L |
2520 5,100 i d
2540 20,800 i
2560 50,500 l
2580 97,000 "
2600 165,000 i
2620 257 ’ Q00 ] 1l
26320 314,000 ¥ i

Valley Width at
Dam Site

100 feet

280
1,300
1,600
2,200
2,600
6, 500
7,000
7,300

This site was surveyed by the United States Engineer

Department.

greater than 30 feet.

This site has not been surveyed.

Osburn Reserveoir Site

i

Borings by the United States Engineers in-
dicate foundation material to be mostly sand to &pths

The dam site appears to

be about as wide as the Red Willow site, and the reservoir
capacity somewhat less. '

There are about 100 acres of irrigated and several

thousand acres of scattered arable valley lends above the Red Willow

Dam site.

Canals to serve arable lands would be costly.

Water

available for these arable lands can be used to better advantage on

1end below the Red Willow Dam site and on lands in the Republican

River Valley.

There are about 2,900 acres of arable lands along Red

Willow Creek between the Red Willow Dam site and the Republican

River, that can be reached by diversions from the creek 8t a

moderate cost,

e
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The only reservoir site found on Medicine Creck was the
Medicine Creek site.

Mediecine Creek Reservolr Site

Reservoir Valley Width at
Elevation Capacity Dam Site
2304 0 acre-feet 75 feet
2317 0 | | 170
2320 75 0 f 1,300 #
2340 §,150 # n 1,400
2360 26,400 i 1,500
2370 41,070 04 1,600
2380 61,345 o W 2,150
2400 127,100 o il 3,450 o
2420 235,700 i 5,350 ¢
2430 307,700 @ 1 6,600 #

This site was surveyed by the United States Engineer
Department. Borings by the United States Engineers
indicate hard shale is found at about 60 f=set below
creek bottom, overburden being generally sand or a
gilty eclay loam.

The Gold Coin Mills have a flour mill on kiedicine Creek
near Cambridge with an installed hydro-capacity of 100 hp., which
has not been used since 1935,

There are several thousand acres of arable lands lying
prineipally between creek meanders in & relatively narrow valley
above thse Medicine Creek Dam site. Cangls to irrigate these lands
would be expensive. Water available for these lands can be used
$0 better advantage on lands in the Republicaﬁ Valley.

About 600 acres of arable valley lands lie between the

Medicine Creek Dam site and the Republican River, 300 acres on

each side of the creek. Ditches diverting from lMedicine Croek can
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serve these lands at a moderate cost.
There are ahout 500 acres of irrigated and about
28,500 acres of arable valley lands, in this section of the

Republican River Valley. The location of these lands follows:

: Tand Area in Acres
:Trrigated : Arable

a
»

Location of lands

South of the Republican River - : 6,50
Worth of the Republican River: 500 ;5,900
Between Red Willow and : :
Medicine Cresks : :
Between Mediecine Creek and : H
Republican City : P 16,100
Total -~ : 500 ¢ 28,500

Tand south of the Republican River lie in three long
narrow tracts opposite Cambridge, Arapahoe, and Oxford, and can de
regached by diversions from the Republican River. Canals to service
these areas Wduld be-relatively expensive.' Pumping from the
river for small arcas may prove attractive, if irrigation develop-
ments are provided for lands north of the river, since return flow
will then provide sﬁstained river flows during late summer months.
Some irrigation developments may be made from wells.

Tands north of the Republican Rivef can be reached by
diversions from the river and Red Willow and Medicine Creeks at a
moderate cost.

Sand and gravel valley fills present an opportunity

for irrigation from wells in this section of the Republican River

_mvalley.“nSevEPal_iypigation.wslls“arﬂninmgveration. Wells are

QBT e e
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from 50 to 70 feet deep, with static water levels from 20 to 40
feet below the surface and yield 1 to 3 second-feet with draw
downs of 15 to 20 feet. The major recharge of the ground water
basins occurs during heavy spring run-off. With a heavy draft

on this source of supply, water levels may drop beyond an economic
pumping limit, and artificial means of recharge mey be required.
Return flow from irrigation-&evﬁlopments on higher lands could
supply & substantial recharge. Consumptive use would deplete
lower river flows by about l.3 acre-feet per year for each acre
irrigated from this source.

The Red Willow and Medicine Creek Reservoir sites appear
to be the most favorable at this time, there being little differsnce
in storage costs. Both are reguired to develop the available water
supply which could serve an irrigation development of about 30,000
acres. Upon a more detailed study 1t may be found that a storage
development at the Medicine Creek site with the unregulated flows
of the Republican River and Red Willow Creek, or a 1imited amount
of storage in both reservoir sites may present the most economical

development for these lands.

A dual purpose reservoir on Red #Willow Creek may cost
about §2,000,000 and cn Medicine Creek about $2, 500,000,

The availability of railroad shipping facilities, im-
proved highways, and creameries, indicate cash crops and dairy

products will be the prineipal source of incoms.
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Available information indicates storage costs may be
somewhat beyond repayment ability in dual purpese reservoirs for
flood control and irrigation.

An attempt was made between 1891 and 1894 to irrigate
8,000 acres narthof the Republican River, between Cambridge and
Arapahoe. The project was operated seven years during which time
a maximum of 700 acres was irrigated, Water shortages and financial
difficulties were given as the reason for abandomment. The United
States Engineers investigated the portion of this project between
Cambridge and Arapahoe, the results of which are published in tﬁe
13080 report. The irrigable area was reduced to 6,700 acres, and
three plans to irrigate the area were presented. Pian 1 proposed
a direct diversion from Medicine Creek with no storage involvad.
Plan 2 proposed & diversion fram Medicine Cresk with 10,000 acre-
feet of storagse ﬁrovided in the Msdieine (reek Reserveoir. Dlan
3 proposled to supplement plan 1, with a direct flow diversion from
the Republican River. The estimated costs for the three vlans were

as Tollows:

Plan 1 - $40.80 per acre
Plan 2 - 168.30 " i
Plan 3 - 50,10 ¥ "

Dry years following thesé studies indicete no major
irrigation development should be centemplated without a storage

developrents
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Republican River Valley, Republiean City, Nebraska, to Scandia,
Kansas '

- Flows of the Republican River at Bloomington, Nebraska,
vary from about 100 seccnd-feet to about 600 second-feet from
November through February. Flows may increase to several thousand
second-feet for short intervals from March through June and may drop
to about 10 second-feet in the latter part of the summer.in dry
years. Run-off of the Republican River near Bloomington, since
1930, is given as follows:

Runoff of Republican River (1)
Near Bloomington, Mebraska,

Year Drainage area 21,040 Sg. Mi,
1929-1930 563,000 acre-feet
1930-1931 489,000 0
1931-1932 361,000 ¥
1932-1933 419,000 & W
1933-1934 302,000 4
1934-1935 1,002,000 v
1935-1936 380,000 ¢ "
1936-1937 364,000 ®
1937-1938 444,000 1 M
1938-1939 343,000 W

Average 457,000 il it

Average exelusive of 1935 408,000 o« W

(1) Records from Geological Survey.

Run-off is practically the same at the Harlan Ccunty Dam
site, ten miles above Rloomington.

Tittle of this water is in use for irrigation, as the
stream may be about dry when most needed for irrigation. Develop—

ments above may reduce annual atream flows ag follows:
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Main Republican River 90,000 acre~feet

Beaver and Sappa Creeks 15,000 " H

Prairie Dog Creek (1) 10,000 a
Total- 115,000 U i

(1) This project would bs largely submerged

by a reservoir at the Harlan County site
at an elsvation of 1940,

With possible upstream development an average annual flow
of about 293,000 acreé-feet would be available for irrigaﬁion use,
providing downstream power plants listed on page 6 are subordinated
in right so as to permit stream depleting developments above them.

Storage is required for irrigation, with the exception
of a limited amount of irrigation from ground water pumping, and
for flood proteetion of existing improvements and low lying lands
if developed. Benefits from a storage development on the main stem
of the Republican River would extend down stream to the Kansas

Rivers The best sites so far found are as follows:

Harlan County Reserveir Site

Reservoir Valley Width at
FElevation Capacity Dam Site
1875 © 0 acre-feet 200 feet
1879 0 d i 230 "
1890 3,500 f 4,700 i
1900 ‘ 19,300 n fn 4,900 "
1310 57,300 a n 5,100 1l
1920 112,800 il gl 7,200 it
1930 194,100 n i 9,100 l
1940 309,300 it ! : 10, 500 il
1960 628,000 n it 11,000 "
1980 1,079,600 @ " 11,400

This reservoir site was surveyed by the United States
Engineers. Borings by United States Engineers indicate
. soft shale is Tound et about 15 feet below the valley floor,
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Seversel miles of railroad and improved highway would
reguire reconstructing. Republicen City population
417, would be submerged between elevations 1910 and
1940; and the town of Alma, population 1235, be-
tween elevations 1940 and 2000. This site is being
studied by the United States Engineer Depariment, as
an alternate to the Scandia or Milford Reservoir sites
for flood control on the Republican River. The
Milford site is located near the mouth of the stream
and would have no value for irrigation developments.

Rope Creek Reservoir Site

Reservolr Valley Width at
Elevation Capacity Dam Site
1958 0 acre-feet 50 feat
1980 154 o il 560
2000 1,984 1 " 950 o
2020 6,304 o 0l 1,200
2040 16,194 d i 2,150 4
2060 34,384 0 i 3,350

This site was surveyed by the Bureau of Reclanstion.
An off channel storags gite on Rope Creek that can be
supplied by a diversion from the Republican River near
Fdison. Rope Creek Dam site has a maximum height of
108 feet, top slevation 2068, and 2 length of 3,700
feet, about 1200 feet of which will be dike less than
50 fest high. The cost of the storage dam and reser-
voir has been estimated at $1,966,000 or about $57 per
acre-foot. {From the Bostwick Project report).

There are about 63,000 acrss of srable valley and table
lands in this section of the Republican River and sbout 500 acres
of irrigated lands lying mostly north of the river in Nebraska.

Arable lands are segregated as foilows:
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: Arable I=nd in Acres
:Nebraska: Kansas : Total

.

Location

Valley lands aleng
Republican River
North & east of River 1 34,000
South & west of River : 15,000
Table lands, lying on divide:
between Republican River
and White Rock Creek :

[T I Y

3,000 : 37,000
2,000 : 17,000

e e .

ar 4R B we

9,000 : 9,000

“e =

Totals - : 49,000 : 14,000 : 63,000

The available watef supply is materially greater than
nesded for the arable lsnds in this section. Excess water can be
used on lower lands.

Arable lands can be reached by diversions from the
Republican River at a moderate cost.

The Harlan County Reserveir site appears the more favor-
able at this time since it could provide £lood control and devslop
the available mgter supply. A dual purpose reservoir.fer irri-
gation and a limited amount of flood control at this site may
cost in excess of $4,500,000; a dual purpose reservoir providing
complete flood control would cost about $22,000,0C0.

Cash crops and dairy products would be the prineipal
gource of income. A storage development would assure feed for
dairy stock and inerease crop yields. Available information in-
dicates storage costs may be about repayment abillty in » dual

purpose reservolr, providing complete flood ccntrol.
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4 project called the Lower Reputlican River Project
lying in this section of the valley was investigated by the
Tnited States Engineers; their findings are published in the
W3081 report. Storage wes to be provided in the Harlan County
reservoir site. Under plan 1, an area of 50,000 acrss of valley
land was to be irrigated at an estimated cost of $116 per acre.
Under plan 2, an aree of 34,000 acres was to be irrigated at an
estimated cost of $134 per acre. It is doubtful if enough
reservoir capacity was allowsd for silt accumulation, in whiech
event costs will be far in excess of those estimated.

The projeet was further investigated by the Bureau
of Reclemation as the Bostwick Project, and a preliminary re-
port was released in June 1938. A project area of 35,000 acres
of irrigable land was considered, similar to plan 2 of the United
States Engineers A 34,000 acre-foot reservoir on Rope Crsek
supplied by a feeder canal diverting from the Republican River
near Edison, Nebraska, was substituted for the reservoir at the
Herlan Ceunty sits. An ineidental power devel oxment -Was con-
sidered, with an average agnual production of 8,500,000 kw.-hrs.
of secondary power for the period 1931 thrcugh 19%8., The power
plant was located immediately below the Gam. Penstoek connecticus
were to be made directly with the feeder canal and with the reser-

voir., The maximum effective head is about 105 feet. Aunual

:cparges_witp_g 40-year repayment pericd without intsrest were
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estimated at §5 per acre after deducting benelfits from the sale of
POWer .

White Rock Project

Storage is essential for the irrigation development cof
this project. The best storage sites so far found are as follows:

Harlan County Reservoir Site

A limited amount of storage may be obtained in this site,
the amount depending on requirements for flood control
and irrigation requirements on upper lands.

White Rock Reservoir Site

Reservoir Talley Width at
Elevation Capacity . Dam Site

1474 0 acre-feet 50 feet
1490 452 " it 1,700 "
1.500 4,425 i t 65,700 il
1510 16,370 i i §,150 .
1520 39,795 W ir. 9,150 !
1530 17,0985 i il 10,450 il
1540 120,495 a " 11,50C !
1550 203,595 d f 17,000 "

Surveys by Faulette and Wilson of Topeka and Salina,
Kansas, An off channel reservolr site on White Rock
Creek, two miles above the Republican River. Can be
supplied by a relatively expensive canal about 15 miles
long diverting from the Republican River near Superior,
Nebraska, at an existing power plant diversion dam.

The project comprises an arable area of about 75,000
acres, mostly table lands, lying south and west of the Republican
River in Republic, Cloud, =2nd Jewell Counties, Kansas. ©Solls are
generally a sandy loam.

Frojeet lands can be reached by a relatively expensive

capal diverting from the Republican River near Superior, Nebraska, =

C 5y



if storage 1s obtained in the Harlan County Reservoir site, and
at a moderate cost by a canal diverting from the White Rock
Reservolr site at elevation 1530.

Aveilable information indicates storage can be obtained
at less cost in the White Rock Reservoir site. Water not reguired
for irrigation on the project can be used for power production,
scme of which could be used for irrigation on lower lands in the
Republican River.Valley, a head of abouf 55 feet below dead
storage level being availabie. With possible upstream é epletion
power production would be of little value.

Fven with the diversified crops that cculd be grown
under intensive irrigation farming, storage costs appear to be
materially beyond repayment ability.

Trrigation district No. 1 of Republic, Cloud, and
Tewell Counties, Kansas applied for a P. W. A. loan and grant to
sonstruet this project. The total reservoir capacity was to be
203,600 acre-feet, of which 126,500 acre~feet was live storage,
91,000 acre-feet being allocated to irrigation. The feeder canal
was to have a capacity of 4,000 second~feet. A power development
was contemplated. Wat:r not required for irrigation was to be
passed through a power plant integral with the dam and %o operate
under an average head of 56 feet, DPower production was estimated
at 7,000,000 kw.=hrs, of firm powser .r:_md §,000,000 kw.-~hrs, of

dump poOWeTr.
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The estimated cost of the projsct was $8,000,000,
Annual costs to the district are estimeted at $400,000 o be repaid
by the sale of water and electric power. Water was to sell for $3
an acre-foot. It is thought actual costs of this project will bs
higher than estimated, as nc allowance was made for a lateral or
drainage system.

Solomon Valley Diversion

There are several thousand acres of arable table lands
in the Bolomon River Drainage Rasin, in Jewell County, Kansas.
These lands lie west of the ¥hite Rock Project, gemerally at a
higher elevation.

The Harlan County Rgservoir site is the lowest storage
site, that lies at & high enough elevation to serve this area.
Econamic storage capacity is limited in a dual purpose reservoir
fﬁr lood control and irrigation at this site, amd storage
capacity available for irrigation can be largely used by irriga~--
tion developments in Nebraska. Water available for these lands
can be used to better advantage on the ¥White Rock Project or on
lands in the Republican River Valley below Scandia, since storage
can be provided at lower reservoir sites.

Republican River Valley below Bcandia, Kansas.

The Republican River at Scandia, Kamsas, hos flows varying
from about 100 second-feet to 600 second-feet frcem November Through

Februsry, inersasing to several thousand for short intervals from
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March through June, and may drop to about 15 gecond-feet in summer
months during dry years. Run-off of the Republican River at

Scandia for the period of record, follows:

Run-off of Republicen River (1)
Near Scandia, Kansas

Year Droinage Aren 22,930 Sa. Mi.
1528-1929 501,000 acre-feet
1929-1930 563,000 " "
1930-1931 546,000 n "
1931-1932 516,000 " n
1932-1933 491,000 " "
1933-1934 316,000 " "
1934-1935 1,214,000 " ®
1935-1936 434,000 " "
1936-1937 436,000 "
1937-1938 529,000 "
1938-1939 451,000 ¢ n

Average 545,000 " n

Average exclusive of 1935 478,000 ™ "
{1) Record by Geological Survey.
Little of this water is in use at present. The Konsas Power
and Light Company have a power plant at Cley Center with a 300 kw. in-
stallation that has not been uselsince 1935. Possible upstream irri-

gation developments may deplete the flow at Scandia, as followg:

Above Earlan County Dam site 115,000 acre-feet
Republican River, Republican
City to Scandia 85,000 " u
Subtotal 200,000 " 1
¥hite Rock Project 170,000 " n
Totsl- 370,000 ® "

Without development of the White Rock Project an average
anmual run—off of 278,000 acre-feet is available for use on this
project, which, with consideration to return flow, would allow an
irrigation development of about 110,000 acres.  ¥ith develop-
ment of the Vhite Rock Project an average annmuol fiow of about

T TUTTU108,000 acre-feet is available for use, which would aldow - an-
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irrigation develomment of abcut 45,000 acres. Return flows from
the White Rock Project would reach the Republican River a few
miles above Concordia, and\mmuld allow for a little additional
development. These flows would occur below possible reservoir
sites.

Storage is essential for jrrigation developments of any
appreciable size, for flood protection of existing improvements
and a large area of low lying land if developed.

Benefits thereof would extend downstream to the Kansas
River in Kansas. The best storage sites so far found-are as

follows:

Harlan County Reservoir Site

Some storage may be obtained at this site above the
needs of upper lands.

White Rock Reservolir Site

An off channel storage site that could be used if not
reguired for development of the Thite Rock Froject.

Spgnrdia Reservoir Site

Reservolr Valley Width at
Flevation Capaclty D=m Site
1440 ~ 0 acre-Test 800 feet
1460 29,320 " 7,400 o
1480 148,000 . W 7,900 o
1500 408,000 i g 9,000 ®
1520 , 884,000 i 14,300 ¢

Tnformation taken from the Concordia guadrangle sheet of
the Geological Survey. Topography limits a dam o a mEX1-
mum elevation of about 1,520 at this site, About 13 miles
of the Misscuri Pacific Railroad liss in the reseorvolr =zite
. below.elevation 1520.. The town of Republic City, population
396 would be largely submerged at that elevation. o
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There are about 90,000 acres of arsble valley lands
along the Republican River fpom Scandia to about seven miles below
Clay Center. Some of this lard is very sandy, and upon a more
detailed land classification may be eliminated., Land farther
down the valley can be substituted.

Arable lands can be reached by canals diverting freom the
Republican River at a moderate cost,

With upstream developments, requiring a dual purpose
peservoir at the Earlan County site for flood control and irri-
gation, the White Rock Reservolr gite appears to be more favorable
than the Seandia site. Without development of the Harlan County
site for upstream irrigation and flood control, more study is re-
gquired to determine the most favorable reservoir site.

Kensas City, with a population of 536,000, is within
trucking distance and railroad shipping facilitles are close at
hand. Ccnsequently, a storage development would assure a wide
variety of cash crops. However, indicetions are storage.oosts in
reservoirs at available sites will be materially beycnd repaymsnt
ability.

Power Develoﬁment

To insure a reasonable life, for reservoirs on the
Republican River or its major tributaries, except North Fork and

Trenchman Creek, large capacities are required for silt accumylation.
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Because of the large amount of dead storage required at the reser-
voir sites, heads are available at the dams, whiech could be used
for secondary power production from irrigation releases. 0On
Frenchman, Red Willow, and Medicine Creeks, the irrigation diversions
are several miles below the storage dams, and more head cam be
developed by power diversions at dead storage level, to a point
above the upper irrigation_diversions. Information available at
this time indicates little opportunity for firm power production
without interfering with possible irrigation developments. A
limited amount of seascnal powsr could be used for irrigation
pumping. No power lines traverse the wvalley.

Wild Life and Recreation

Storage dams would create lakes with a large water
surface area throughout the year. Such = lake presents an ideal
opportunify for aguatie wildlife, boating, swimming; and adjacent
parks or piecnic grounds. That such a need sxists is evident, fram
the number of small reservoirs that have bsen constructed by various

communities. throughout the basin for these purposes.
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