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SYNOPSIS

Kansas River Project

1955 Operations

1956 Outlook

This is the third Annual Operating Plan for the Kansas
River Unitse« The scope of the report is limited to irrigetion and
to other functions that are the responsibility of the Bureau of
Reclamation. It does not include operctional data on flood control
that is the responsibility of the Corps of Engineers.

The report concerns primarily only those Federally con=-
structed irrigation facilities in the Republican, Solomon, and
Smoky Hill River dreinapge areas which were in operation during 1955
or are expected to be in operation during 1956. One part of the
report is historical and gives the resulis of ectusl cperations for
the 1955 calendar year. Another part presents operational extimotes
for 1956. The operstional data pertaining to Herlan County Reservoir,
which was constructed end is operated by the Corps of Engineers, has
been prepared with the cooperation of the Corps.

During 1955 irrigation water was delivered to cpproximately
29,000 acres under Bureau-operated irrigated systems, and supplementel
water wes delivered to about 15,000 acres under privately operated
irrigation systems. Practicelly 21l of the acreages served were in
the Republicen River Basin. The inflow at 11 reservoirs, except
Enders, was below average but there was an adequate wzter supply
to meet all irrigstion requirements. This was the fourth consecutive
year in which the inflow to all reserveirs, except Enders, was below
average. Reservoirs in operation during 1955 were Bonny, Swanson,
Enders, Harry Strunk, Harlan County (cperated by the Corps of
Engineers),Kirwin, and Cedar Bluff. Kirwin Reservoir was placed in
operation during September 1555,

It is anticipated that during 1956 approximately 37,300
acres will be irrigeted under Bureau-operated irrigation systems.
If it is a dry yeer, as much as 17,000 acres under privately operated
irrigation systems may obtain supplementel water. Most of these
areas will be in the Republicen River Basin. No shortages of irrigatic



water are expected, even for the nost probable dry year. In addition
to the seven reservoirs operated in 1955, one or two ad’itionsl reser-
voirs are planned to be placed in operation in 1956. (losure zt

Webster Dem may be mode sbout May 1, 1956, and closure 2t Lovewell Dam
is expected the latter pert of 1956 or the early part of 1957. Actual

closure dates will depend upon the rate of construction and westher
conditionse

iv
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CHAFIER I

UTRODUCTION

The Federslly constructed reservoirs for the units of the
Kansas River Project are operated in accordance with the general
pattern of operating arrengements for multiple-purpose reservoirs
throughout the Missouri River Basin. These arrangements, developed
Jointly by the Bureau of Reclamation end Corps of Engineers, provide
that the Corps of Engineers will be primerily responsible for flood
control operation, and the Bureau of Reclametion will be primerily
responsible for irrigation. It is also sgreed that whichever agency
constructs and meintains a dam and reservoir will be primarily
responsible for functionel operation of the reservoir for purposes
cther than irrigation and flood control.

Purpose of Report

The purpcse of this renort is to advise the administrative
stafl, the water users, stote officicls, Corps of Engineers, and other
interested agencies cond persons of the annucl operating plan for the
Kansas River Units. It is hoped that tiis cnnual operating plan will
provide a basis for cocperation and vnderstanding amcng all concerned
with operation of reservoirs irn the Kansas River Units. This report
is intended to deal only with the weter supply and its uses for the
various collaterel purposes,

Included in the report are = review of 1955 operations and
the plan of operation for 1956. The report deals primarily with
reservoirs opereted by the Bureau of Reclamation, reservoirs opersted
by the Corps of Engineers which are now used to supply irrigation
water, and irrigeticn systems which receive irrigation water from
these reservoirs.

Location and Major Features

The Kanses River Units includes Federslly constructed
facilities in the Kensas River Basin for which the Buresu of Reclamatio:
is responsible for operation or from which irrigation weter is supplied
to irrigation systems. Existing and proposed irrigation and flood
control facilities are shown on the location map of the Kansas River
Basin (Frontispiece)s. £ schemetic mep of the major features is
presented in Exhibit 1 (page 2). All of the reservoirs (existing or
proposed) are on tributaries of the Kansas River System, which drains
approximately 60,000 square miles of the Great Plzins Region of
Colorado, Nebraska, and Kansas.

There are now eight reservoirs in operation. Six of these
reservoirs, Bonny, Swenson Lake, Enders, Harry Strunk Lake, Kirwin
end Cedar Bluff are operated by the Burczu of Reclemation. Two
reservoirs, Harlan County and Kenopolis, are operated by the Corps
of Engineers, however, Harlan County is the only one of these two

: 3
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which is now used to supply irrigation water. Reservoirs which will
be formed by two cems now uncer construction, Webster and Lovewell,
will be operated by the Purceu of Reclamation. The storage allocations
for these reservoirs are shown in Exhibit 1 (page 2).

The location mep (Frontispiece) divides the ereas of the
Kensas River Basin into divisions. Facilities in the divisions with
which the Bureau of Reclamation was concerned in 1955, or will be
concerned with in 1956, are described under the following discussions
of each division.

Upper Republican Division

Bonny Reservoir, on the South Fork of the Republican River
near Hele, Colorado, is the only reservoir that has been constructed
in this division. It provides the natursl flow and supplemental
water to the privately owned and operated Hele Ditch. About L5
acres received supplemental water in 1954. It is expected that
eventuglly a totel of 6,750 acres will be served from Bonny Reservoir,.

Frenchman-Cambridge Division

Three reservoirs are in operation in the Frenchman-
Cambridge Division. Swanson Leke, on the Republican River near
Trenton, Nebraska, has supplied supplementel water to zbout L0O0 acres
under the Riverside Canal (non-government operated). Supplemental
water cherged to the Riverside Cencl on Frenciman Creek, is to
replace neturel flow belenging to the Meeker Canal, on the Republicen
River, but taken out of priority Ly irripators under the Riverside
Canal. Storace water wes also supplied to the Meeker Canal which
is opercted by the Bureau of Reclamction, and to about 630 acres of
pump rights on Red Willow Creek which took water out of priority
of Bartley Censl. Approximetely 3,950 acres were served under the
Bertley Canal. Although some releases to Bartley Canal came from
Znders, the normel operating procedure, until Red Willow Dem is
constructed, will be to serve &ll of the Bartley Canal from Swanson
Leke. Bartley Cancl completed in 1954 by the Bureav of Reclamation
has been constructed to serve a totel of 6,503 acres. The diversion
point for the Meeker Cansl will by moved from its present locstion
below the mouth of Frenchmen Creek to a diversion point at Trenton
Dam (Swenson Lake) as soon as the Meeker-Driftwood Cancl system, now
under construction, is completed. The completion date is expected
about May 1959. The acreage to be served by this cenal (including
about 3,000 acres under the present Meeker Cenal) will be zbout
16,10 acres.

Enders Reservoir, on Frenchman Creek near Enders, Nebtraska,
has supplied supplementcl water to approximetely 9,300 acres under
the Culbertson Cenal. This cancl is privetely owned and operated.
Also supplementel water hes been supnlied to cbout 3,160 acres under
privete pumps on Frenciman Creek end on Stinkin: “fater Creck,
Supplementel water charged to users on Stinking Water Creek is to
replace natural flow cleimed by the Culbertson Canel on Frenchman
Creek, but taken out of priority by irrigators on Stinking Water
Creek. Releases can also be made from Enders Reservoir to serve
Meeker Canel and Bertley Cancl; however, during normal operetions,

3



releases for these cznals will come from Swenson Leke. The over-all
plan of cevelopment, using Encers Reservoir, calls for a total of
22,910 acres to be served L~ renovsied and extended Culbertson and
Riverside Canals and br" private pumps.

Herry Strunk Leke, on Medicine Creek about nine miles
upstream from Cambridge, llebrzskc, was used to serve 9,10l acres under
the Cembridge Cancl and approximetely 725 acres under privete pumps.
Cambridge Canal, completed in 195k by the Bureau of Reclamation, wes
planned to serve a total of 15,076 acres.

Bostwick Division

Most of the Bostwick Division will be served storage water
from Harlan County Reservoir, on the Republicen River near Republican
City, Nebraske. Herlen County Dam wes constructed by the Corps of
Engineers and the Reservoir is operated by them.

Two canals, Franklin and Neponee, divert directly out of
the Reservoir. Franldlin Canal, was used to irrigate 2,743 acres in
1955, It is scheduled for completion atout April 1956. It is
planned that 11,907 acres will eventuslly be served under the cenal.
Naponee Canal was completed by the Buresu of Reclemation in 195L
to serve a total of 1,5l acres. The cecnel was used for the first
time for irrigstion purposes in 195% to serve SL8 acres.

Franklin Pump Canal has a pump diversion about 21 miles
below Harlen County Dam. The canel is planned to serve 2,070 acres,
however, only 1,516 acres were irrigated in 1955.

The Superior-Courtlsnd Diversion Dam, constructed by the
Burezu fo Reclamation, is on the Republican River about sixty river
miles below Harlen County Dem. This serves as a diversion point
for two caenals, Superior and Courtland. The Superior Canal has
been completed by the Bureau of Reclamation and is designed to serve
6,069 acres. The maximum acreage served to date was 1,316 acres
in 1955. The Courtlend Canzl in Nebraska has been completed to
serve 2,573 acres, but only 1,383 acres were irrigated in 1955. That
portion in Kenses between *he state line and White Rock Creek
(Lovewell Reservoir) will not be completed until Mey 1956; however,
part gg the ceansl system was used to irrigete 2,385 acres in Kansas
in 19 .

Lowewell Dzm, on White Rock Creek near Lovewell, Kanses,
is now under construction by the Bure-u of Reclemetion. The dam is
scheduled for completion about April 1957. That portion of the
Courtland Cancl extending south of Lovewell Reservoir is scheduled
for completion about December 1957. Approximetely L9,000 acres are
planned to be irrigated under tihe Courtland Canel in Kansas,.



Solomon Division

Kirwin Dem, on the North Fork of the Solomon River at
Kirwin, Kensas, was completed by the Bureeu of Reclamation in October
1955. The cancl system now under construction is scheduled for
completion in April 1958, The system is planned to serve 10,000 acres,

Webster Dam, on the South Fork of the Solomon River at
Webster Kenses, is under construction and is scheduled for completion
in May 1956. No construction hes been sterted on the irrigstion
system to be served from the reservoir.

Smoky Hill Division

Cedar Bluff Reservoir is on the Smoky Hill River about 15
miles scutheast of Ellis, Kansas. No construction has been sterted
on the irrigetion system to be served from the reserveir. I[However,
in the past water has been relcesed for municipzl use by the city
of Russell, Kensas. The city pumps are located about Lli river miles
below Cedar Bluff Dem. Also very small amounts of releases have
been pumped at a point about sixz miles below the dam for use on an
irrigation development farm.

Coordination of Operations

The planning of irrigation systems in the Kansas River
Projects has been cecrried on with the generzl objective that 2 basin
type of operation would be needed =fter completion of all of the
irrigation systems. The Bure:zu of Reclametion's plan of development
for a basin plan of operation provides that storage reservoirs will
be used to equalize the water supply so that shortapges will be
reduced to a minimum and the water will be equally shared, insofar
as possible, by 11 lands having storesge contrects for water. In
order to provide meximum benefits throughout the Kensas River Basin
the water supply studies for the various irrigation projects made
the maximum use of sectional geins. Requirements not met by
sectionsl gains were then met by reservoir releases.

The use of water by the various irrigetion systems of the
Kansas River Units is based on the concept that the Federsl Govern-
ment will control the stored water in the reservoirs, built or to
be built by the Govermment, to the eitent that such storage water
can be administered to supplement netural flow so that all arees
proposed for development will share the available water supply. The
repayment contracts of the various irrigation districts are worded
to accomplish this objective.

The operations of multi-purpose reservoirs in which both
the Burezu of Reclamation and the Corps of Engineers have an interest
are governed by reservoir operating agreements between the two agencies
Thece agreements set up operating criteria to be used under various
operating conditions. The primery purposes of these multiple-
purpcse reservoirs are irrigation and flood control. Insofer as is
practical and consistent with state irrigstion laws, efforts are
made to operate the reservoirs in such a2 menner es to satisfy
requirements for stream pollution abatement, fish and wildlife interest:

5



and recreztionel intereste.

An exchenge of inforneiion by redio end telephone during
routine end emervency conditions, emong the Corps of Engineers, the
Geological survey, bne Weetner Dureau, otave welber Comilssioners,
and the Burezu of Reclamation is of considerable importecnce in
coordineting the operation of the various irrigetion systems of the
Kansas River Basin which are included in the Kansas River Units.

The Corps of Engineers exchenge deily informstion with the
Burezu of Reclemation on existing weather conditions and reservoir
operations. During emergencies constent contact is maintained
between criticzl control points.

The Geological Survey operates the stresm-gaging stzstions
to mcasure inflow and outflow of the reservoirs in the Kansas River
Project area.

The Weather Bureau supplies routine weather forecasts
and specicl forecests of runofi that mer affect irrigetion operations.
The use of rcdar in spotting the location of severe storms and
estimeting runoff from them has greatly speeded up the channeling
of such information to the Kensas River Project Office in McCook,
Nebraska. he radar stations at North Platte, Nebraska and at
Goodland, Ksnsas have been quite helpful in this.

Stete Water Commissioners are a necessity in keeping all
irrigation operators within the limits of state laws.

Development of Annual Opereting Plan

In order to obtain meximum utilization of the water supply
in a complicated multiple-purpose system of development, it is
necessary to plan the operations which can be expected by budgeting
an anticipated water demand egainst an anticipoted water supplye
During the early steges of development in the Kensas River Project
the plen of development may not be so complicated or difficult;
However, each year of added development will tend to incresse the
necessity for a plan of operatione.

Water rights to nztursl flow senior to irrigation projects
planned by the Bureau of Reclametion elready complicates, to a certain
extent, existing operstions. Also non=-government operated projects
with water rights junior to Bureau sponsored projects have during
the past four yeers requested to buy supplemental storage water. In
order to determine if surplus weter will be esvailable hext year for
these junior rights, it is necessary to make operational studies
based on anticipated cconditionse



CHAPTER II

SUML.ARY OF 1955 OPERATICNS

The year 1955 was one of the driest on record ot reservoirs
in the Karnsas River Project area and in scme cases was even drier
than 1954, Inflow at Webster Reservoir wes the lowest on recorde
Inflow at all of the other reservoirs, except Enders Reservoir, was
below normel for the fourth consecutive year. (See Table 1, page 8,
and Exhibits 2 and 3, pares 9 and 10.)

The precipitation at the dems during the 1955 irrigation
season, Mey through October, renged from 62 percent of normal at
Trenton Dem (Swenson L:ke) to 96 percent of normal at Harlen County
Dam. The inflow for the same six months' period ranged from 15 per-
cent of normal at Webster Reservoir to 107 percent of ncrmal at
Cedar Bluff Reservoir. See Table 2, hydrclogic date for 1955
irrigation season (May through October), page 1l.

Irrigation under Buresu-overated Units was limited in 1955
to areas in the Republican River Basin. No shortages of irrigation
water were experienced. Table 3 (pages 12 = 1)) lists the monthly
diversion by the verious canals and Exhibits L and 5 (pages 15 and
16) show the cumulative monthly diversions during 1955. A total
of about 29,000 acres was irrigated under Bureau-operated Units
during 1955 and approximately 15,000 acres of land not under Bureau-
operated projects received supplemental water.

Teble L (pages 17-19) shows the monthly inflow, outflow
and reservoir content at esch of the reservoirs. The smount of
Storage releases indiceted in Table L was computed on a daily basis
by determining the amount which the meen deily outflow exceeded the
mean daily inflow. These daily velues were added to give monthly
totals. Stream flow records at inflow and outflow gages were used
in these computations. A graph indicating reservoir content at each
reservoir is shown in Exhibits 6 and 7 (pages 20 and 21). Total
annuel inflows et all reservoirs during the entire periods of record
are shown in Exhibits 8 through 15 (pages 35 - L2).

Exhibit 1 (page 2) is a schematic drawing of the Units
in the Kanses River Project area. This exhibit also contains a
teble listing importent operational date including reservoir contents
at the start and end of the 1955 irrigation season.

Upper Republican Division

At Bonny Reservoir naturzl flow richts were observed and
supplemental water was supplied to the Hale Ditch during 1955. A
totel of 5,267 acre-feet was released for 982 acres., Part of the
acreage was on land above the canal and was served by sprinklers.
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TABLE 1
INFLOW INTO RESERVOIRS - 1955 RECORDS, 1956 ESTIMATES
1000 Acre-Feet

1955 Recerds 1956 Estimates 2/
Reasorable Most Reasonable
Reservoir Actual Adjusted 1/ Minimum Probable Maximum
Bonny 28.5 18,5 26,2 42.0
Swanson Lake 87.9 91.5 68.0 119.0 205.,0
Erders 51.3 42.8 49.3 57.2
Harry Strunk Lake 37.4 33.0 51,7 82,0
Harlan County 100,2 203 .4 260,0 455.6 780.0
Kirwin 23.1 3/ 17.0 38.1 115.0
Webster 8.7 L/ 12.5 33.9 98.0
Cedar Bluff 56,7 12,4 3649 138.0

1/ Adjusted by adding upstream depletious caused by reservoirs and camls in Missouri River
Basin Projects.

Values determined from inflow frequency curve. A value of 90% on curve = reasonable minimum
conditions, 50% = most probable corditions, and 10% = reasonable mximum conditi ons.

®

Storage commenced on September 19, 1955,
No storage during 1955. Expect storage to comu.ence about May 1, 1956.

TR
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Exhibit 2

INFLOW TO RESERVOIRS

(UPPER REPUBLICAN AND FRENCHMAN -CAMBRIDGE DIVISIONS)

ACRE FEET ACRE FEET
{(THOUSANDS) BONNY (THOUSANDS)
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- - = = s iahtu g
o P R i O W S T e e MR Y = U e I 2 ol e P
46474849505/ 525354 | FMAM J J A SONTD J FMAMUJ JAS OND
SRR e __SWANSON e E
| |
e~ - 1955 1956 %'
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20.L_ / /,/, “_;20
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ol L | B AW S T e R
464?4849505!525554JFMAMJJASONDJFMAMJJASOND
_HARRY STRUNK
| S e T e e e T o ey - T e R e == 1
100 ;H925,’ -55 Max. iq\ 19473‘ 1955 ; 1956 —1'100
| & /
f 1’. | i
i ‘
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N - £ ,7.:/;/" 5 =
e e ] N 1 O 0

4o474s49505:525354JFMAMJJASONDJFMAMJJASOND

CALENDAR YEAR TOTALS
LEGEND

-- Annual operating plan for recsonable
— Annual operating plan for reasonable

CUMULATIVE MONTHLY

minimum inflow (10 % chance for o dryer year)
maximum inflow ( 1O % chance for a wetter year)

— 198585 sxperienced, or 1956 operating plan for most probable

inflow cond’monc(.‘BO% value on inflow frequency curve
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: Exhibit 3
'
INFLOW TO RESERVOIRS
(BOSTWICK, SOLOMON, AND SMOKY HiLL DIVISIONS)
ACRE FEET ACRE FEET
\ (THOUSANDS) {(THOUSANDS)
- 1200 - HARLAN COUNTY oo
& ke /1935 1955 1956 1
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| in 195/ i
; 300 — A ' e
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b CEDAR BLUFF _
"300;7 T ";"—**"— ‘ '—400
 1919-55 max. || : i 135¢
300, /n /1951 /) 300
| [
200 4 —200
1 1919 -55 /Mean, | s e
100 - / i - } -100
e . ¥l J - —— o
oLISE MBS | | | | T g | | i o e R S B S B N
6647484950.5!525354JFMAM\JJASONDJFMAMJJASOND
[ - CALENDAR YEAR TOTALS CUMULATIVE MONTHLY
Y LEGEND
- Annual operating plan for reasonable minimum inflow (10 % chance for a dryer year)

Annual operating plan for reasonable maximum inflow (10% chance for a wetter year).
/955 experienced, or I956 operating plan for most probable inflow conditions( 50%value
on inflow frequency curve).
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TABLE 2

HYDROLOGIC DATA FOR 1955 IRRIGATION SEASON (MAY THROUGH OCTOBER)

Reserveir
Bonny Swanson Enders H. Strunk Harlan Co, Kirwin Webster Cedar Bluff
(Burlingten, (Culbertson, (Imperial, (Cambridge, (Alma, (Phillipsburg, (Stockten, (Wakeeney,
Colorado) Nebraska) Nebraskas Nebraska ) Nebraska 3 Kansa.sg Kansas) Kansas)
MONTH PRECIPITATION (PERCENT OF NORMAL
May 126 110 121 58 103 107 106 170
June 8L 60 L6 111 186 91 B 67 83
July 9 8 20 28 28 25 65 6€
August 36 L8 59 53 22 23 9 29
Sept ember 58 132 166 138 194 167 127 122
Octecber 112 10 18 15 8 16 9 13
Pericd May
to October 66 62 70 T 96 82 83 88
1/ The records at the reservoirs compared to normals of indicated nearby stations,
INFLOW (PERCENT OF NORMAL)
May 59 114 89 82 53 7 2 51
June 198 125 123 50 53 Ll 11 2014
July 21 L 111 33 3 27 0 106
August 18 1 111 35 0 11 0 18
Sept ember 0 0 103 L3 14 177 100 L8
October 237 38 87 71 0 10 11 g
Period May
to October 95 T2 104 53 32 L2 15 107



TABLE 3

Sheet 1 of 3

CANAL DIV-.RSIONS AND ACRES IRRIGATED - 1955
(ABOVE HARLAN COUNTY RESERVOIR)

Canal

Hale Ditch 1/
(982 Ac. Total)

(745 Ace Supplemental
Storagze)

Private Pumps
and Canals 3/

(1L,21L Ac. Supplemental
Storage)

Meeker Canal

(3,048 Ac. Total)

(882 Ac. Supplemental
Storage)

Bartley Canal

(3,950 Acs)

Cambridge Canal

(9,10h Acs)

Month

Apr.
May
June
July
Aug.
Sep‘b.
Oct.
Nove
Total

May
June
July
Aug.
Sep'b.
Total

May
June
July
Aug .
Sept.
Oct.
Total

May
June
July
Aug.
Sept.
Octe
Total

Apr.
May
June
July
Aug.
Septe.
Octe.
Total

Total Supplemental
Diversions (A.F.) Storage (A.Fe)
271 0
966 0
879 0
972 105
728 Lo1
653 308
518 0
280 0
5,207 BIL
- 162
- 0
- 372
= 13756
- 28l
2,570
1,934 8
1,180 0
2,715 208
2,997 299
2;122 67
678 0
11,626 002
1,105
539
3,533
L,693
1,311
252
11,433
147
3,6L6
1,928
10,058
11,996
L,181
589
32,505

l/ Hale Ditch diverts water directly out of Bonny Reservoir.
2/ Supplemental storage delivered under Warren Act Contracts to non-
govermment-operated irrigation systems and to Meeker Canal to

supplemental natural flow rights.

2/ Includes Culbertson Canal, Riverside Canal, and pump irrigators.

12



Sheet 2 of 3
T/BLE 3 (Conte)

CANAL DIVERSICHS ZKD /CRES IRRIGATED - 1955
(EELCW HARLAN COUNTY RESERVOIR)

Total Supplemental
Canal Month Diversions (A.F.) Storage (A.F.)
X
Franklin Canal May 1,426
June 9L6
(2,’ 7113 AC.) JUly 3,098
Auge L, 530
Sept. 1,486
Total 11,190
Naponee Canal May 202
June 29
(5L8 Acs) July Ll
Aug. 728
Septe 299
Total 1,699
Franklin Pump Canal May L70
June 0
(1,516 Ac.) July 827
Aug. 1,987
Sept. 52
Total 3, 826
Superior Canal Apr. 135
May 2, L85
(L,316 Ac.) June 619
July 3,816
Aug, 6,339
Sept. 1,656
Oct. 50
Total 15,100
Privete Pump May - 21
June - 0
(70 Ac. Supplemental July - 0
Storage) Aug, - 33
Sept. - 10
Total - 3N

13



TABIE 3 (Conte)

Sheet 3 of 3

CANAL DIVERSIONS ALD ACRES IRRIG'TED - 1955
(BELOW HARLAN COUNTY RESERVOIR)

Canal

Courtland Canal

(3,768 Ac. Total)
(1,383 Ace-Nebr.)
(2,385 AC.-KanS-)

Month

June
July
Aug,.
Sept.
Total

Diversions (A.F.)

Total Nebr. 1/ Kans.
2,729 1,821 908
2,376 740 1,636
L,L23 1,635 2,788
8,357 1,963 6,394
3,094 LL6 2,618
20,979 6,605 1L, 376

(Below Cedar Bluff Reservoir)

Kutine Development Ferm

Pump Diversion

(76-1 AC.)

Month

May
June
July
Aug.
Septe
Total

Diversions (A.F.)

1.1
2.0
L5.1
82.3
23.1
~163.6

l/ Total diversion less flow passing Nebraska-Kansas state line.

1L



Exhibit 4
IRRIGATION DIVERSIONS
(UPPER REPUBLICAN AND FRENGHMAN-CAMBRIDGE DIVISIONS)
&  ACRE FEET At ' AGRE FEET
(THOUSANDS) HALE DITCH (THOUSANDS)
10 10
1955 1956 _

(2]
5 A L

} Jeedr=T [°[°E""
46474849505'525354.1 FM AMJ JA SON DJ FMAMJ J ASOND
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& ' s
o TRV, IR S o o oy s

454?4849505:525554JFMAMJJA SOND .JFMAMJ J ek SOND
MEEKER CANAL

ol 1956 - Jio
& = ]
S 1 -5
Ercasa P o geaiel 4y J K g sapenosieasdt g s 3 0T R PR —o
- O46474849505/ 525354  FMAMJ J ASOND JF MAMJJ ASOND
. BARTLEY CANAL
20 20
& 1956 1956 e
10
P O U O S SR S T W 1 O S L1 d--d o]
45474849505:525.554JFMAMJJASONDJFMAMJJASOND
y GAMBRIDGE CANAL
40 40
[ 1955 1956 &
a i
30"_" —
20— £
o |- w
\ ok R Lok 111 1g
\ 46474845505/525354J F MA M A JJ S ONDJFMAMUJJASOND
CALENDAR YEAR TOTALS CUMULATIVE MONTHLY
p— LEGEND —nere-- Supplemental storoge deliveries prior to 1956, or 1956 operating plan under

reasonable minimum inflow conditions.
——— Annual operating plan under reasonable maximum inflow conditions.
1955 experienced,or 1956 operating plan under most probable inflow conditions.

15
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8 Exhibit 5

IRRIGATION DIVERSIONS

(BOSTWICK DIVISION]

‘ ACRE FEET . " ACRE FEET
(THOUSANDS) FRANKLIN CANAL (THOUSANDS)
30 30

1955 1956

/

/

/
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CALENDAR YEAR TOTALS CUMULATIVE MONTHLY
LEGEND s : .
PR i e Annual operating plan under reasonable minimum infiow conditions.
— ___ __Annual operating plan under reasonable maximum inflow conditions.

1955 experienced, or (956 operating plan under most probable inflow conditions.




TABLE L
RESERVOIR OPERATIONS DURING 1955

1000 Acre-=feet

Use of Storagg Releases

(Approx. )
Res, Res, Res, Conts 8t Div, for Other
Reservoir Month Inflow Outflow End of Mo, Irrig. Uses Total
Dec.(195L) = - 35.6 - - -
Bonny Jen, (1955) 2.1 Ouls 37l 0 0 0
Feb. /- 4 § 0.4 38.6 0 0 0
Mar, 1.8 0.k 39.8 0 0 0]
Apr, Ll 0.7 40,2 0 0.3 0.3
May 3.L 2.4 Li.L 0 0.8 0.8
Ju.ﬂe 9-5 8-7 LLLLCB O 5-5 505
July 0.5 4.8 38.4 0,1 h.2 L.3
Aug. Ooh ) P 36-3 Oth 016 1.0
Sept. 0 1.0 3.5 0.3 0.7 1.0
Oets 3.8 2e2 36.3 0 0.9 0.9
Nov, 1.8 ;% 3.6 0 1.5 b
Dec. 2.0 0.8 35.8 0 0 0
Total 28.5 2640 0.0 1.5 15.3
Swanson Dec.(195L4) = - 25,7 - - -
Lake Jan, (1955)  L.6 0.5 29.2 0 0 0
Febo 5.8 0.5 31—!01 O 0 0
Mar, 8.2 0.5 L0.9 0 0 0
Apr, 6.2 0.5 L5.0 0 0 0
May 224 3s2 56.1 1.0 13 2.3
June 26.0 05 139 0 0 0
July h-é llth 62-5 Ll».l 5-3 901‘»
Aug. O.L 13.1 L8.2 5.9 6.9 12.8
Sept. 0 4.9 42,0 1.6 3.3 4.9
Oct. 0.9 0.6 LO.7 0 0 0
liov. L.5 0.3 L3.1 0 0 0
Dec, L.3 0.3 L6.6 0 0 0
Total B87.9 6.3 12,6 16,8 29.4
Dec.(1954) =~ - 38.8 - - -
Enders Jan,(1955) &5,1 0.6 L2. L 0 0 0
Feb, L.k 1.5 Lise6 0 0 0
Mar. ]-Loh h-9 hjls 0 0-'—1 O-h
Apr. 3.1 3.6 L3.0 0 0.1 0.1
May 3.9 Le7 L1.6 0.2 0.6 0.8
June 5.8 3.0 L3.5 0 0 0
July L.0O 6e 7 39.8 0.4 2.1 2.5
Aug. h.o 700 36.0 1-8 O.é 2011-
Sept. 3.9 Sel 3L.3 0.5 Ol 0.9
OCt. 30)4 Lhz 33-1 0 0.6 0.6
Nov. L.l 1.8 34.7 0 0
Dec. ;-1-09 1.8 37-5 0 0
Total °1.3 1/ IL.9 Bt a8 - TT

1/ Includes only the flow passing the Imperizl Gaging Station,
17



TABLE L4 (Cont,)
RESERVOIR OPZHATICNS DURING 1955
1000 Acre-feet
Use of Storage Releases

(Approx, )
Res, Res, Res, Cont, at Div, for Other

Reservoir DMonth Inflow Outflow End of Mo, Irrig, Uses Total
Dec, (1954) = - 28,2 - - -
Harry Jan, (1955) 3.6 O.L 30,9 0 0 0
Strunk Febo 306 003 3306 0 0 0
Lake Mar. Le3 1.5 35.6 0 0.2 0.2
Apt‘. Bch 0.3 37 0 0 C
May L9 2.6 38,9 0.7 0 0.7
June Sel 10,0 38.5 0.5 6.2 6u7
July $a¥ 11,8 28.L 9.2 1.0 10,2
Aug. , 12,8 17.2 10,9 0.7 11.6
Sept. 105 3-8 1501 2-7 0 2.7
Oct. 2.5 0.6 16.8 0 0 0
Nov, 2T 0.L 19.2 0 0 0
Dec. 2.8 0.3 21,9 0 0 0
Total 37.4 LL. 8 2L.0 8.1 k(9 |
Dec.(1954) = - 160.0 - - -
Harlan  Jan,(1955) L.8 0.6 163.9 0 0 0
County Feb. 8.3 0.7 172.6 0 0 0
Mar, 17.8 0.8 189.1 0 0 0
Apr. 10,2 1.0 195.1 0 0 0
May Lok 10.5 186.6 6.0 1.8 7.8
June 37.2 3,2 221.8 0 0 0
July L.3 18,5 202.0 12,2 2.8 15.0
.pug. 0-3 3001 16809 21.2 8-7 2909
Sept. Ll-oa 10.h 163-8 50? b 5L 9.6
Oct. 0.5 0.6 160.6 0.1 0.3 0.4
Nov, L.1 0.5 161.,0 0 0 0
Dec. 3.5 0.5 163.3 0 0 0
Totel 100,2 AN L5.2 ; i 62.7

18



TABLE L (Cont,)
RESERVOIk OPERETIONS DUKRING 1955
1000 Pcre=-feet

Use of Storage Releases

{ *pprox. )
Res. Res, Res. Cont., at Div, for Other :
Reservoir Month Inflow Outflow End of Mo. Irrig. Uses Total
KiI‘Win Sept. 18 - - 0.3 ol i i
Sept. 19-30 8.5 0.1 6.3 1/ 0 0.1 0.1
OCto 003 0 6.2 0 0 0
Nov. Ol 0 6.0 0] 0 0
Dec. sl 0 6.0 0 0 0
Total 3.0 0.1 0 Q.1 05 1
Dec.(195L) - - 96,3 - &y -
Cedar Jan, (1955) O 0.2 9k.8 0 0.2 0.2
Bluff Feb. 0 0 9L.6 0 0 0
Mar, 0 0 9L, 2 0 0 0
Apr, 0.8 0 95.4 0 0 0
May 3eT O.L 100,5 0.2 sl 0.3
June 39,3 0.2 136.2 0 0 0
July 8ul 0.8 1393 0.2 0 0.2
.iﬁug- 106 1-6 13’-#.3 006 0.2 0-8
Sept. 2l 1,0 131:5 0.8 0.2 1.0
Oct. 0.3 0 129.L 0 0 0
Nov, 0.1 0 127.8 0 0 0
Dec, 0 0 127.0 0 O___ 0
Total 56.7 hog 1.8 0.7 2.5

5/ Storage wss commenced on September 19, 1955, Previous storage amounts
were caused by ponding during construction and bypass of inflow.



Exhibit 6
RESERVOIR STORAGE
(UPPER REPUBLICAN AND FRENCHMAN -CAMBRIDGE DIVISIONS)
& ACRE FEET . ACRE FEET
(THOUSANDS) (THOUSANDS)
BONNY
100— i a7 R : [ —100
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" s
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Y S T O e O T T a0 e T e N (N i = B |y e S
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19565 1956

LEGEND
------ Estimated operating plan in 1956 under reasonable minimum inflow conditions.

— .- Estimated operating plan in I956 under reasonable maximum inflow conditions.
———— Experienced,or estimated operating plan in 1956 under most probable inflow conditions.
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i Exhibit 7
RESERVOIR STORAGE
(BOSTWICK, SOLOMON, AND SMOKY HILL DIVISIONS)
- :
ACRE FEET ACRE FEET
(THOUSANDS) (THOUSANDS)
HARLAN COUNTY
400~ Top irrig. pool--
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1955 1956
LEGEND
! -- Estimared operating plan in 1956 under reasonable minimum inflow conditions.
e — .. Estimated operating pian in 1956 under reasonable maximum inflow conditions.
——— Experienced,or estimated operating plan in /956 under mos! probable inflow conditions.
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The totel diversion included 81l acre-feet of supplemental
water to TLO acres under Warven Act Contracts. The reservoir started
the celendar year with 35,6C0 acre-feet of storage and ended the
year with 35,800 acre-feet of storage.

The minimum flow in the river below Bonny Dam was approx-
imately six second-feet end was due to seepage past the dam when
the river outlet was closed. Contrclled spills occurred during June
and July. During October, November, and December releases were made
to the river in order to lower the reservoir level from elevation
3669.45 feet to elevation 3668.50 feet., It is desirsble that the
elevation of the weter level of Bonny Reservoir at the beginning
of the winter months be 3 to L feet below spilling (elevation 3672.0)
in order to keep from having the reservoir spill during the winter
months. During very cold weather there is considereble denger of
causing freezing damage to the Hele Ditch outlet pipe when releases
are made to the river, and spills through the gated orifice are likely
to ceuse ice formation in the gated srea and on the spillway.

The inflow into Bonmny Reservoir in 1955 was 28,500 acre-
feet. The avereze for 27 years of record is 32,300 ecre-feet.

Frenchmen=Cambridge Division

Swanson Lake commenced the 1955 calendar yeer with a
storage of 25,700 acre-feet and ended the year with 2 content of
46,600 acre-feet. Reservoir relesses were made to provide supple=
mental water to the Riverside Canal, the Meeker Canal and pump
users on Red Willow Creek. Relesses were also made for the Bartley
Canal. The total historicel inflow in 195} was 87,900 acre-feet
compared with a 33-year average of 135,100 acre-feet. The historical
inflow, adjusted by addingz upstresm uses in 1954, was 91,500 acre-
feet compered with a 33-year adjusted everage of 136,900 acre-feet.

Riverside Canal, which is non-Bureau operated, used 292
acre-feet of supplementsl water under Warren Act Contracts on
400 acres.

Meeker Canal, operated by the Bureau, diverted a total of
11,626 acre-feet of natural flow and storege water to serve 3,0L8
acres. Supplemental storage amounting to 582 acre-feet was used on
882 acres.

Bartley Canel diverted e toctal of 11,433 acre-feet to
irrigate 3,950 acres.

Enders Reservoir started the 1955 calendar year with a
totel storage of 38,800 acre-feet and ended the year with 37,500
acre~-feet. During much of the irrigation season most of the inflow
was claimed by senior water rights end was not stored. Sypplemental
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storage releases under Warren Act Contracts were made for the
Culbertson Canal and various punp irrigators in Frenchmen Creek
and Stinking Water Creek. Some rcleases also were mede for the
Bartley Canal in order to reduce the demand on Swsnson Lake. The
total inflow et the Imperisl gaging station was 51,300 acre-feet
compered with a 32-year average of 49,700 acre-feet.

A total of BLO acre-feet of supplemental water was de-
livered to approximately 9,300 acres under the Culbertson Canel,
which is not operated by the Bureau.

Various pump irrigetors used a totel of 1,017 acre-feet
of storage water on 3,159 acres.

On Jeanuery 1, 1955, the storage in Harry Strunk Lake
amounted to 28,200 acre-feet. At the end of the year the storage
was 21,900 acre-feet. Releases were made to the Cambridge Canal
and for senior water rights. Also a small amount of supplemental
water was delivered under Warren Act Contracts. Controlled spills
occurred during partc of June and July. The total inflow for the
year was 37,L00 acre-feet compared with a 3l-year average of 55,000
acre~feet.

A total of 32,545 acre-feet was diverted by the Cambridge
Canal to serve 9,104 acres.

Supplemental storase amounting to 226 acre-feet was
delivered from Herry Strunk Leke to 726 acres under pump irrigation.

Bostwick Division

On Januery 1, 1955, Harlan County Reservoir had a total
storage content of 160,000 acre-feet. At the end of the year the
content was 163,300 acre-feet. Reservoir relesses were made to
irrizate lends under the Franklin, Frenklin Pump, Superior, and
Courtland Cansls. The totel historicsl inflow during 1955 was
100,200 acre-feet compared with & 27-year everage of 477,800 acre-
feet. The historical inflow adjusted by adding upstream uses in
1955 amounted to 203,400 acre-feet compered with en adjusted average
of 191,100 acre-feet.

A total of 11,490 acre-feet was diverted by the Franklin
Canal to serve 2,743 acres and to season the canal.

The Neponee Cancl was used for the first year to divert
1,699 acre-feet to irrigate 543 acres.

The Frenklin Pump Cenel diverted 3,026 acre-feet to
irrigate 1,516 acres.
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The Superior Cenel diverted 15,100 acre-feet to serve
L,316 ecres.

Courtlend Canal diverted 20,979 acre-feet tc serve a total
of 3,768 acres and season tiie cenal. Of the total diversions 6,605
acre-feet were used in Nebraska to serve 1,380 scres. The remainder
of 1,376 acre-feet were used in Kensas to serve 2,385 acres and to
season new canals.

During the sumier months, approximetely LO second-feet were
by-pessed at the Superior-Courtland Diversion Dam to provide minimum
flows recommended for stream sanitation. This recomnendetion appears
in the "Stetement of Operationsl Objectives for Harlan County
Reservoir" agreed upon by the various cooperating states and sgencies.
During much of the summer of 1955 it wes necessary to make storage
releases from Herlan County Reservoir in order to provide the recommend:e
amount of by-pass.

Solomon Division

Kirwin Reservoir sterted storing in September 1955. The
reservoir content at the end of 1955 was 6,000 acre-feet. In 1955
the total flow at Kirwin Dam was 23,1C0 acre-feet compared with a
36-year average of 55,200 acre-feet, There was no storage in
Webster Reservoir«. The flow at "ebster Dam was the lowest on record
with a total annual flow of 8,700 acre-feet. The 36-year average
is 51,000 acre-feet.

Smoky Hill Division

Cedar Bluff Reservoir started the 1955 calendar year with
a content of 96,300 acre-feet and ended the year with a content of
127,000 acre~feet. The inflow of 56,700 acre-feet was caused
largely by an inflow of 39,300 acre-feet in June. The 3l-year average
inflow is 61,500 acre-feet. No construction has started on the
proposed irrigation system to be served from Cedar Bluff Reservoir.
Relezses during 1955 were limited to those required fer stockwoter
downstream, an irrigetion development farm, and municipal water for
the city of Russell, Kansas.

The irrigation development farm, served by a pump, diverted
16l acre-feet in 1954 to irrigate 76 acres.

During the menths of May, July, Aupust, eznd September a
total of about 1,760 acre-feet of storage water was releczsed from
the reservoir, in excess of that recquired for minimum stockwater
requirements for the city of Russell municipal water supply pumps
on the Smoky Hill River a2t Pfeifer, Kensas.
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CHAPTER III
ANNUAL OPER/TING PLAN FOR 1956
The Plan of Operation for 1956 will be similar to the
Operation of 1955. The irrigation of land will be limited

primarily to the Republican River Basin beczuse no canal systems
have been completed in other river bzasins.

Water Supply

The weter supply outlook for 1956 is excellent for all
requirements due to the fact that the construction of reserveir dams
has taken place at a more rapid pace than the construction of canal
Systems. Consequently, sufficient storagze water is available to
meet the estimated requirements of the most probable dry year.

It is impossible to forecast the exact inflows into the various
reservoirs; however, an approach hzs been made to set up a method

of estimating the flow on the basis of frequency znalysis of historical
flows. The water supply studies in the Republican River Basin has
been based upon the period 1929 to 1947 and figures of flow, either
estimated or ectucl, are available for =11 of the criticsal points.
For some of the other tributaries of the Kanses River, longer

records have been used as a basis of water supnly. VWhere records
were short, .they were extended to the desired period of study by
correlation procedures. Commencing with these dischesrge tebles

from the water supply studies, plus any additionel records that

were evailable, individual tebles of discharge have been built up

for each gaging stetion to include the entire record of flow for

each station. These tables were used for determining the probability
of flow at each gaging station. The tzbles also provide a basis

for compering the yesrly flow with the computed normal for each
Stetion. Annuel totels of these inflow records are plotted in
Exhibits 8 through 15 (Pages 35 throug: L2).

It appears that any estimation of strezm flows in the Kansas
River Project arez will be dependent primarily upon the frequency
analysis, due to the feet that the water supply is primerily dependent
upon runoff from rainstorms. Most of the stresms have some base flow
from ground water, but only in the cases of Medicine Creek and
Frenchmaen Creek is the ground water supply a significent portion of
the water supply. Snow melt is not an important item because the
tributaries do not drain mountain aress, After the projects have
been in operation fcr several yeers, return flows will bccome an
important item, but up to the present time, no appreciable amounts
of return flows have been developed from Bureau constructed units.

The frequency method of anslysis was used to estimate
reservoir inflow for reassonable minimum, most prcbable, and reasonsble
maximum inflow conditions. Frequency curves were drawn



and shown as Exhibits 16 throuch 20 (Pages 43 - 47). The discharge
occurrences for 1C, 50, ond $C pe: cent of The time were used to
represent recsonable minimum, most probzble, end reessonable maximum
inflow conditions, respectively. These computed velues are shown in
Table I (Page 8 ).

A detailed description of the records and correletions
used in compiling historicel inflows of the various reservoirs was
given in lest year's "Annual Operating Plan.”

Estimated Water Requirements

Irrigetion Requirements

Use of river water for irrigation purposes cduring 1956 will
be confined primerily to the Republican River Basin. It is
anticipated that about 37,300 acres will be irrigated in the
Republican River Besin under Bureau operated cenals. In addition,
it is expected that in a dry yeer clout 17,000 acres of land under
private canals and stream pumps may be irrigated with supplemental
storage water.

The irrigction requirements for 1956 have been estimated
for reasoncble minimum, most probable, and reascnalle maximum inflow
conditions. The diversion requirement tebles as used in the various
Definite Flan Reports were used zs the basis for determining the
diversion rates for the various conditions. The diversion rates
thus obtained were then corrected for cesnal loss rates obtained
from actual experience and for water required for seasoning the
canal, and then these adjusted diversion rates were applied to the
acreage expected to be irrigated. Estimated irrigation requirements
for 1956 are shown in Teble 5 (Pages 27 - 28 ).

Fishery Requirements

At Borny Reservoir, Swanson Lake, Enders Reservoir, Harry
Strunk Lake, Herlan County Reservoir, and Cedar Bluff Reservoir,
there will be adequate storage for fishery needs in the reservoirs.
The interests responsible for fishing :nd recreation at the various
reservoirs are kept informed of any mcjor changes in the storage
of water in order that the maximum benefits mey be obteined for these
two purposes. Below the reservoirs the benefits for fish are incident:
to releases made for stock weter or other purposes.

Public Health Requirements

The "Statement of Operctionsl Objectives for Harlsn County
Reservoir" agreed upon June 27, 1952, at Lincoln, Nebraska, by the
various cooperating states and agencies sets desired minimum flows
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. Shet. 1 of 2
ESTIMATED CANAL DIVERSIONS AND ACRES TO BE IRRIGATED - 1956
(UNITS IN 1000 ACRE-FEET)
Pvt, Irrig,

Reasonable Hale D, F-C Div, Meeker C. Bartley Cambrid ge
Minimum Inflow (Suppl, ts (Suppl, to (Suppl, to Canal Canal
Conditiens 1,000 Ac.) 14,230 ae,) 1/ 1,000 Ac,) (4,300 Ac,) (10,006 Ac,)
Apr, >0 0 0 0.6 0.8
May 0 0.1 0 1.3 L.2
June 0.1 0zl 0 1.2 ko2
July 0. 0.7 oL 3.0 9.0
Aug, 0.3 1.4 o 3.4 8.8
Sept. 0.2 O.S 0 1.9 5-5
Oct. Rt 1 | 1.0 249

Total 2.9 2.8 0.6 12.4 3544
Most Probable

. Conditions

Apr, 0 0 0 0 03
May © 0 (4] Go7 2.:.
June 0.1 4 WG 0 0.5 1.4
July 0.2 0.2 - 2.5 T
Aug. 0.2 0,2 ok Ze B2
Sept. 0 0.1 0 1.5 L.z
Oct.  + 1o L 0.9 P

Total 0.5 0.6 0.3 8.6 23,8
Reasonable
Maximum Inflow
Conditicens
Apr, 0 J 0 0 g
May 0 0 ¢ 0 ¢
June 0 0 0 Bl ¢
July 0.1 0 0 1.6 b
Aug, (57 0.1 e 2,0 o9
Sept . 0 0 0 0.8 1
Oct. 2. 0_ 9. 0.6 Lk

Total 0.2 0.1 0 7 14.C
1/ FEgi. 1,320 Acres for Median Year and 100 Acres for Wet Year



82

TABLE 5 (Cont.) Sheet 2 of 2
ESTIMATED CANAL DIVERSIONS AND ACRES TO BE IRRIGATED - 1956
(UNITS IN 1000 ACRE-FEET)

Franklin

Reasonable Franklin Naponee Pump Superior Courtland Kutina Develop.
Minimum Inflow Canal Canal Canal Canal Canal Farm

Conditions (5,962 Ac.) (1,058 Ac.) (1,745 Rc.) (4,695 Aec.) (6,449 Rec.) (76 Ac.)
Apr. 1.4 0.2 D3 0.9 0.6 0
May B 0.3 0.5 1.1 3.0 203
June 2.5 0.3 0.6 149 3.9 02
July 6.6 0.9 1.5 4.3 8.8 .04
Bug. 6.0 0.9 1.4 4.1 8,1 «07
Sept . 4.2 2.6 1.0 2.8 5.5 02
Oct. 2,1 0.3 BaS e - 3.3 .02

Total e | 3.5 5.8 G L s
Most Probable

Conditions
Apr. 0 0 0 0 0 0
May 0.3 0.1 Dl 0.4 1.2 0
June 1.5 0.2 i 9 | 0.9 1.8 .01
July 5.5 0.8 1.3 3.6 7.0 .03
Aug. 5.3 0.8 1 3.8 75 .04
Sept. 3.0 0.4 Be7 2.4 4.8 .01
Oct. lul 0.2 Dns 0-9 1-8 qO].

Total 16,7 245 3.9 12.0 24.1 .10
Reasonable
Maximum Inflow
Conditions
Apr, 0 0 0 0 0 0
May 0 0 0 0 0 0
June 0 0 0 0 0 0
July 2.8 0.4 0.6 2.8 5.0 .02
Aug. 3.9 0.6 0.9 2.4 4.P .03



to be meintained becsuse of public health requirements at verious
points downstresm from Harlon County Dam. The recommended minimum
flows at Superior, Nebraska, which is the closest named point below
the Superior-Courtland Diversion Dam are as follows:

Dec.-Feb. Mar. Apr. May June-Sept. Oct. Nov.

Minimum requirement
in second feet 8 10 16 2l Lo 18 12

During 1955 relesses were mede from Harlan County Reserveoir
to provide minimum flows recommended for stresm sanitztion. There
were times when much of this was storage water. A considercble
amount of storsie water released for this purpose was used by
pump irrigators below Harlan County Dame In the drainage crea
above Harlan County Dam, the policy has been established to heve
pump irrigation and privately oper:zted canel Systems pay for storesge
water deliveries when there wess a surplus supply of storare water.
This is consistent with the existing policy of placing similar
charges against irrigation districts thet have repsyment contracts
with the Federal government. Because of the technicelities of
Nebrasks State Lew, the prectice of bypassing the stre:m sanitation
requirements of the Superior-Courtland D-version Dam has made it
impossible so far to have closing orders placed on irrigetors with
rights junior to the Nebraska-Bostwick Irrigation District, or to
cherge them for deliveries of storzre weters There were twenty-two
such ri hts with recorded filirgs as of January L, 19%L, but the
number has increased since th-t dates Under the present arrangements,
sufficient relezses must be wade from Herlen County Reservoir to
satisfy those rights Junior to the Bostwicl irrigation District in
addition to the bypass requirement for stream sanitotion.

Flood Control Requirements

The Corps of Engineers is responsible for flood control
operations in the Ksnsas River Project ares. They have indicated
thet storage allocated to flood control will be opersted to control
the flow downstream to effect the meximum precticable reduction in
flood demeges on the stresms below the dems ond on the Kansas and
Missouri Rivers. Storare will be kept at or below the bottom of the
flood control pools in all reservoirs, except during impoundment snd
release of flood inflows,

Operating Limitations

During the summer months of 1956, there will be no operating
limitations a2t any of the reservoirs at which irrigation water will
be stored exespt that the maximum storzge for this purpose will be
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limited to the tcg of the verious irrigation pools, Storage at
Bonny is limited to about 3 or L} feet below the top of the irrigation
pool in the fell months in crder to lreep the reservoir from spilling
during winter months.

When it is apparent that a reservoir will spill before the
stcrt of the irrigetion seasson, it is planned that continuous release
will be mede during winter months at a rate to have the reservoir
full in the following April. This will avoid extremes in reservoeir
releases and a2lsc keep the weter level lower during winter months
when the high winds can ceuse wave action damage to riprap.

Reservoir Opereting Criteria

The adopted policy provides that all appropriate facilities
be operated for maximum flood control, fish and wildlife, recreation
and pollution abetement after irrigetion requirements are satisfied.
A minimum releszse of epproximately 3 to 10 second-feet will be made
at all times for livestock water doimstresm except when seepage
below 2 reservoir is sufficient to meet this requirement. Usually
releases in excess of this cannot be made if such e policy conflicts
with irrigation requirements. The operating criteriec in 1956 for the
various reservoirs will be as follows:

Bonny Reserveir, Store all available inflow thet can be stored in
the irrigation pool. Stored water may be released under terms of
Warren Act Contracts to irrigetors under the Hale Ditch. During the
month of October, it will be necessary to see that the water level
is at least three or four feet below the top of the irrigation pool
end it mey be necessery to make releases to the river to achieve
thise It is not desireble to have spills pass through the gated
spillwey orifice during winter months, because of the possibility of
ice freezing in the orifice and on the spillway. Durine winter
months there is danger of the water freezing in the Hele Ditch pipe
when releases are made to the river, beccuse wcter backs into

this pipe when releases are mede through the river outlet works.
During thet pert of the year when there is no denger of water
freezing in the Hele Diteh pipe, spills cen be passed through the
outlet works, or the gated spillway.

Swanson Lakes All available water will be stored in the irrigation
pocl. Releases will be mede to serve land under the Bartley Canal
and to provide storage water under Warren Act Contracts to lands
under the Meeker Canal, Riverside Canal, and pump irrigation on
Red Willow Creek

Enders Reservoir, All available inflow will be stored in the irrigatio
pool. Storage water mey be released under terms of Warren Act
Contracts to the Culbertson Canal and to private pump irrigators on
Frenchman Creek and Stinking Water Creek. Controlled spills will be
passed through the outlet works in order to avoid spilling water

over the spillway.
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Harry Strunk Lake, All availsble inflows will be stored until needed
to supply demands on the Cambridce Canal. Storage weter m2y be sold
under Warren Act Contrezcts to privzte pump irrigators. Controlled spil:
will be passed through the outlet works in order to avoid spills

over the spillway.

Harlan County Reservoir. All inflow not required for relesses will
be stored. Water will be supplied to the Franklin Cznal, Neponee
Canal, Franklin Pump Canal, Superior Canal, and Courtland Canal.
Also releases for public health requirements will be made as
described under the topic "Public Health Requirements," previously
discussed in this report.

Kirwin Reservoir. All available inflow, except that which is required
to be by-passed in the administration of Kansas State water laws, will 1}
stored. A meximum by-pass of about five second-feet is expected to
satisfy most requirements. When pickup below the dsm is not sufficient
to meet requirements, the inflow which can be claimed by senior water
rights is usually less than five second-feet.

Webster Reservoir, Closure will be made about May 1, 1956, (depending
upon rate of construction and weather conditions) and all available
inflow will be stored, consistent with state administration of water
rights, except a meximum by~pass of five second-feet for stockwater,

Cedar Bluff Reservoir. All inflow availsble under state law will be
stored. Releases may be made for the irrigation demonstration farm abot
six miles downstream, Storsge water may also be released under terms

of a specizl contract to the municipal water supply pumps of the City
of Russell, Kansas,

1956 Operation Plan

It is expected that about 32,400 acres of land in Nebraska
will be irrigated under cznsls operated by the Bureau of Reclamation
in 1956, During a dry year, it is estimzted that as much as 1k, 200
acres of land with private irrigation rights would receive
supplemental storage water under Warren Act Contracts in Nebraska.
About 1,000 acres of land in Colorado will be irrigated by
the privately operated Hale Ditch of which 800 acres may use supplement:
storage water, Approximately 5,000 acres under the Courtland Canal
and 76 acres of land at an irrigation development farm below Cedar
Bluff Dam will be served in Kansas, A listing of the approximate
acreages to be served next yesr and the estimated irrigation
requirements for canzl or pump diversions during a dry, normal
or wet year are shown in Teble 5 (Pages 27-28) and Exhibits 4 and 5
(Pages 15-16)., Operation tzbles estimating reservoir operations
for 1956 under ressonsble minimum inflow conditions, most probable
inflow conditions, and ressonable maximum inflow conditions are
shown in Tsbles 6 through 13 (Pages L8-63) and Exhibits 2 and 3
(Pages 9-10).
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Upper Republican Division

On January 1, 1956, Bonny Reservoir had a total content of
35,800 acre-feet, It is expected thast the irrigstion pool will be
full before the beginning of the 1956 irrigation season., Water
claimed under naturasl flow rights will be delivered to the Hale
Ditch, Storage water will be more than adequate to meet requirements
of the Hale Ditch under Warren Act Contracts. No Federzlly constructed
irrigation canals will be served during 1956. It is anticipated that
if 1956 inflow is equal to that of a median year (most probable inflow
conditions), the reservoir content at the end of the calendar year will
be 37,600 acre-feet. Bonny Reservoir can be expected to spill, in 1956,
under both the most probable inflow conditions and reasonsble maximum
inflow conditions.

Frenchman-Cambridge Division

Swanson Lake started the 1956 Calendar Year with a total
content of 46,600 acre-feet. The Bartley Canal will be used to
irrigate about 4,300 acres of the Red Willow Unit in 1956, Inflows
into Swanson Lake which are claimed under natural flow rights
by the Meeker Canal will be by-passed downstream, Also, lands
under the lMeeker Canal and the Riverside Crnal may receive supplemental
storage from Swenson Lake under Varren Act Contracts. If the 1956
inflow is equal to that of a median year, the content of Swanson Lake
at the end of the year will be 103,700 acre-feet. Swanson Lake will
spill in 1956 under reasonable maximum inflow conditions.

On January 1, 1956, the total content of Enders Reservoir
was 37,500 acre-feet., The irrigation pool will be filled before
the beginning of the 1956 irrigation season. MNo canals operated
by the Bureau of Keclamation will be served from Enders Reservoir
during 1956, except for leeker and Bartley Canals if the demand
on Swanson Lake becomes exceptionally hesavy, Supplemental storage
water may be sold under Warren Act Contracts to private irrigators,
If the inflow into Enders Reservoir during 1956 is equal to that
of a median year, the content 2t the end of the year will be
approximately 39,900 acre-feet. Enders Reservoir will spill in 1956
under probable and reasonable maximum inflow conditions.

Harry Strunk Lake started the 1956 Calendar Year with
a total content of 21,900 acre-feet. The irrigation pool will be
filled before the beginning of the 1956 irrigation season except
under reasonable minimum inflow conditions. It will be used
in 1956 to serve 10,000 acres under the Cambridge Cenal,
Supplemental storage water may be sold under Werren Act Contracts
to pump irrigators. If 1956 inflow conditions are equal to that
of a median year, the content of Harry Strunk Lake at the end of the
year will be about 31,900 acre-feet. The Keservoir will spill in
1956 under most probasble and reasonable maximum inflow conditions.



Bostwick Division

Releases from Harlan County for public health requirements
downstream will be made according to schedules previously discussed
in this report. The reservoir will be used in 1956 to irrigate about
15,000 acres in Nebraska and 4,900 acres in Kansas. Approximste
acreages to be served during 1956 under each canal in the Bostwick
Division are as follows:

Acres to Ee

Canal Irrigated
Franklin 5,962
Naponee 1,058
Franklin Pump 1,7L5
Superior L, 695
Courtland (Nebraska) 1,526
Courtland (Kansas) L,923
19,909

The acresge indicated in the previous tabulstion under the
Courtland (Kansas) Canal includes 776 acres under the North Cznal and
2,062 acres under the Ridge Canal, These are actually large laterals
of the main Courtland Canal,

On January 1, 1956, the total content of Harlan County
Reservoir was 163,300 acre-feet, If the inflow into Harlan County
Reservoir is equal to that of a most probzble year, the content at the
end of the year is estimated to be 350,100, Harlan County Reservoir
will spill in 1956 under most probable and reasonable maximum inflow
conditions,

Solomon Division

Storsge in Kirwin Reservoir at the end of the 1955 Calendar
Yeer was 6,000 acre-feet, No releases above 5 second-feet will be
required, except for senior water rights. If 1956 is a median year,
it is expected that the reservoir content at the end of the calendar
year will be =zbout 3&,800 acre-feet. Kirwin kReservoir will spill in
1956 under reasonsble meximum inflow conditions, No irrigation is
planned this year for federzlly constructed irrigation works,

It is planned that closure at Webster Dam will be made in
May of 1956; however, the actual closure date will depend upon
construction progress and weather conditions. o releases above 5
second-feet will be required except for senior water rights to be
satisfied under administration of state water laws,

Smoky Hill Division

The total storage in Cedar Bluff Reservoir at the beginning
of the 1956 Czlender Yeer was 127,000 acre-feet, No Bureau-operated
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canals will be served; however, zbout 76 acres of land in an irriga=
tion demonstration farm will receive water from the reservoir, Storage
water may be delivered to pump sites downstream for the City of Russell.
Kansas., If the 1956 inflow is equal to that of a most probable year, ti
content of Cedar Bluff Keservoir at the end of the year will be
aporoximately 141,900 acre-feet,
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TABLE 6

BONNY RESERVOIR OPERATION STUDY
ESTIMATES FOR 1956

1 5 3 4 5 6 7 8 9 10 11
Values in 1000 Acre-~feet Unless Indicated Otherwise
Type Net Rel., to Rel. Total Res. Cont.
of Historical Evaporation Hale to Rel. Res. at End Res
Year Mo, Inflow Liis Ditch River Reg. Change of Mo, Spil.
Dec. (55) - - - - “ - - 35.8 <
Jan. (56) 2al 1.45 i 0 .6 .6 +1.3 87.1 -
E Feb. % 1.55 . 0 .5 .6 +1.,3 38.4
Mar. 2.4 2.45 .4 0 .6 .0 +1,4 39.8
‘T w Apr, 2.0 4,30 % 33 .6 O +0.4 40.2
2 § May 2.0 535 9 .9 BN A 39.8
o £ June 1.8 8,98 1.1 .9 .6 3:8 -0.8 39.0
ﬁ-g July a7 8.30 1.4 .9 .6 1.5 -2.2 36.8
&3 Aug,. 0.5 TxB0 1.1 .8 .6 1.4 -2.0 34,8
@ Sept. 0.4 5.20 .8 .6 .6 L -1.6 3342
3. Oct . 2 5.05 «B o £ . 0 -0.8 32.4
Nov. 1.6 3.05 .4 3 .6 o +0.3 32,7
Dec, 1.8 1.85 50 0 .6 .6 +0.9 33.6
Total 18.5 52.50 8.3 s y 12.4 -2.2
Dec, (55) - - - - - - - 35.8
Jan, (56) B 1.20 B 0 .6 = +1.5 37438
Feb. 2e0 1.40 o 0 .6 <5 +1.5 38,8
o Mar. 2.9 1.85 3 0 .5 5 +2.0 40.8
a9 Bpr. 2.4 2,80 w5 .4 .6 1.0 +0.5 41.3 0.4
8 6 May 3.0 3.00 .5 .6 & 1.3 0 41.3 1.3
5:?‘ June 3.0 4,60 oo +B . sl 0 41 .3 1.0
8 July 1.2 6.25 1.0 .4 6 10 <08 40,5 -
28 Aug. 1.8 6.10 - 10 .4 .6 1.0 -0,2 40,3 -
= Sept. 1:8 4,30 4 o8 .0 Tad -0.4 39.9
Oct. Sl 4,55 o7 .6 4.8 5.4 -4.,4 35.5
Nov. 159 2,80 4 #d .6 .8 +0.7 36.2
Dec. Sul 1,55 By 0 <0 o5 +1.4 37 .6
Total b .2 40,40 6.5 3.8 11l.4 15,2 +1.8 247
Dec. (55) - - - - - - - 35,8
Jan. (56) 248 .90 ) 0 B +6 +2.1 37.9
Feb. S 1.2%9 .t 0 .6 .6 +2.1 40,0
E Mar. 3.5 3 A 0 .6 B i 41,3 1.4
5 Apr. 3.6 2.40 .4 3 .6 9 0] 41.3 2.3
g g May 4.8 2,05 . D «6 izt 0 41.3 3.4
e June 5,9 2.50 .4 A .6 «8 0 41,3 4,7
3,8 July 89 5.05 .8 2 a0 P 0 41.3 243
© £ Rug, 5.0 4.00 .7 4 8 Ll 0 41.3 543
o0 Sept. 2.4 3.20 D .4 o6 1.0 0 41.3 0.9
g Oot. 0 3.40 s 3 Tud 7.6 -5.8 3545
e Nov, 2.4 2,60 .4 e, &b . +1.1 36.6
Dec. 249 130 e 0 o6 B +1.7 38.3
Total 42,0 30.00 4.7 2.6 13.9 16.5 +245 18,3

— — T

Note: At end of October elevation should not be higher than approximately
three feet below top of irrigation pool and content should not exceed
approximately 35,500 A, F.
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T/BIE 6

BONNY RESERVOIR OPERATION STUDY
ESTIMATES FOR 1956

Explanation of Columns

Cole 1

Col, 2

Cols 3:

Col. L

Col, 5:

Cole. 6:

Cole T:

Col. 8:

Cole 9:

Col.10:

Col.ll:

As determined from inflow frequency curve, 90% on curve =
reasonable minimum conditions, 50% = most probable conditions,
and 10% = reasonable maximum conditions,

Months for a calendar year in order to include a complete
irrigation season,

Historical records determined from frequency curve (noted for
Col, 1) and distributed on a monthly basis,

Net evaporation, as determined from frequency curve, distribute
on a monthly basis,

Col. L values used to determine reservoir evaporation loss for
monthe

Natural flow claimed by Hale Ditch + supplemental storage used
under Warren Act Contracts,.

Irrigation and other requirements. When spills appear probe

able, it is very likely these values will vary from those
indicated.

Col. ? +» 8.
Cols 3 « (Cole 5 + 8)
Content at end of previous month + Col. 9

Values from Col. 9 that would cause reservoir content to exceed
total storage at top of irrigation pool (41,300 2,F.)

L9



TABLE 7

SWANSON LAKE OPERATION STUDY
ESTIMATES FOr 1956

2 3 4 5 5 7 8 9 10 11
Values in 1000 Acre-Feet Unless Indicated Otherwise
Cory, for Net Total Res. Cont.
Undepleted Upstr. Depleted Evaporation Rel. Res. at End Res
Mo. Inflow Depl. Inflow In. Reg, Change of Mo, Spil
Dec, (55) = - - - - - - 46,6
Jan. (56) 7.6 «1.5 &l 1.08 5 3 5.8 52.1
5 Feb. 9,7 «1.5 B2 1.20 o5 3 +7.6 59,7
E  Mar, 10.7 -1.8 849 1.95 .6 5. .0 67 .7
T w Apr. 8.3 -1.1 722 3.85 1,2 3 45,7 73.4
g8 May 745 -0.5 7.0 £,10. 144 2.7 2.1 g e
o X June 6.8 -0,.4 6.4 530 Lt e 4% 68.6
a9 July 1.9 +0,5 24 700 £33 e 308 . W2
€5 Aug. 1.8 +0,6 2.4  B,80 1.9 108 103 418
§° Sept. 0.4 +0.6 0 B8 1.8 A B B
> Oct . 2.2 0 2.2 580 14N w8 35.9
=  Nov. 5.3 iy 4,6 2.70 .6 3 5.7 8t
Dec., 5.8 ~1,3 446 1,30 o3 e N 43.6
Total 68.0 o, 6i.0 45,80 18,0 51,0 -3.0
Dec, (55) - - - - - “ - 46,6
Jan. (56) 10.0 wl 7 8.3 .75 o3 3 +7.8 54.4
Feb. 33,8 =ls7 10.8 - 1,00 3 .3 +10.0 64.4
o  Mar. 14,4 wg3 I2.%: LA o4 3 11,4 . 95,8
ot BpE. 11.9 ad ol 10.9 2.40 .8 3 49,8 85,6
2 E May 14.9 o6 148 B30 850 0,7 .
S June 19,5 -0,9 0l 70 146 88 M3 1Yy
Ao July 5.3 -0.4 4.9 8.30 2.4° 9,8 0.4 10LA
+ & BAug, 5.9 -1.0 4.9 5.0 3.1 88 .0 94,3
QO Sept. 5.1 -0.3 4,8 S0 1K 0L kD 90,3
Oct. 4,2 +3.7 7.9 430 1.8 5.0 +2.8 92,7
Nov. 7.3 «1,1 6.2 2.10 .8 3 83 97.8
Dec, 8.2 -1.6 5.6 1,10 .4 3 +5,9 103.7
Total 119.0 -8,8 110.2 84,05 2.5 40.6 +57.1
Dec. (55) - - - - - - - 46,6
Jan. (56) 13.9 3.2 11,7 .55 3 .3 $11,2 57.8
Feb. 16.4 «2.3 14.1 .60 o3 N #1586 7.4
E Mar, 20,4 «1l.,5 12.9 .60 3 .3 +18.4 89,8
4, Apr. 16,8 -0,4 16.4 .60 3 .3 +15.9 105.7
& £ May 24,6 -0.3 24,3 .80 3 .3 +14,5 120,2 9,2
o June 27.5 -0,4 .0 1.0 .8 - 0 120.2 26.0
a4 July 27.9 -0.9 27.0 .00 1.7 &8 0 120.2 16.5
Y&  Aug. 15.5 -0.8 14,7 §,00 2.1 9.2 0 120.2 3,4
90 gept, 11.1 -0,5 10,6 20 1.0 7.4 0 120.2 2.2
g  Oct, 9,6 +5,3 14,9 3,80 1.6 3 8 120.2 13,0
= Nov. 10,1 1,5 8,6 1.60 .6 3 0 120.2 7.7
Dec. 11,2 =18 9.3 .65 o .3 - .2 8.7
Total 2050 -7.4 157.6 22,50 9.2 28.1 +73.6 £6.7

S0



TABLE 7

SWANSON L/KE =~ RESERVOIR OPER/TION STUDY
ESTIMATES FOR 1956

Explanation of Columns

Col.

Cols

Col.

Cole.

Col.

Col.

0010

COlo

Cole.

Col.

Col.

1:

21

3:

L

5:
6:

T2

10:

11:

As determined from inflow frequency curve, 90% on curve =
reasonable minimum conditions, 50% = most probable conditions,
and 107 = reasonable maximum conditions.

Months for a calendar year in order to include a complete
irrigation season.

Historical records corrected for upstream storage, and storage
water used by irrigation systems not operated by Bureau of
Reclamation. Annual totel taken from curve (noted for

Cols 1) and distributed on a monthly basis,

Estimated 1955 depletions or releases resulting from upstream
flood control and irrigation works built after 1917.

Col., 3 = Col. L,

Net evaporation, as determined from frequency curve, distrib-
uted on a monthly basise.

Col. 6 value used to determine reservoir evaporation loss for
monthe.

Irrigetion and other requirements. When spills appear
probable, it is very likely these values will vary from those
indicated.

Cole 5 = (Cole 7 + 8)

Content at end of previous month + Col. 215

Values from Cole. 9 which would cause reservoir content to
exceed total storage at top of irrigstion pool (120,200 A.F.)



TABLE 8

ENDERS RESERVOIR CPERATION STUDY
ESTIMATES FUR 1956

1 2 3 1 5 3 . 8 9
Values in 1000 Acre-Feet Unless Indicated Otherwise
Type Vet Total es, Cont,
of Historical Evaporation Release Res, at End Res,
Year Mo. Inflow in, Req. Change of Mo, Spill
Dec. (55) - - . - - 37.5
Jan. (56) 4,3 1.05 3 1.8 +2.4 39,9
Feb. 3.8 1.20 3 1.8 +1,8 41,7
E Mar. 3.9 1,95 o3 1,8 +1,.8 43.5
‘2 w Apr. 3,5 4,10 .6 2,7 + 42 43,7
= § May 3,6 4,65 W7 4,6 «1,7 42,0
o 3 June 3.5 525 W7 4.4 -1,6 40.4
".56 July 3,1 8,60 1.2 4,7 -2,8 37.6
g 5 Aug, 3.2 6.85 .8 4.9 =245 35.1
@ © Sept., 3.3 5.50 1 4,3 ~1,8 33.3
® Oct. 3.4 4.60 5 4.3 alod 31.9
= Nov. 3.5 2,65 o3 1,2 +2,0 33,9
Dec. 3.8 1.20 3 1.1 +2,5 36,4
Total 42,8 47,60 6.3 37.6 alal
Dec. (55) - . ~ - - 37.5
Jan. (56) 4.8 .75 ol 1,8 +2.9 40,4
Feb, 4,3 .95 ol 1.8 +2.4 42,8
@ M&I- 414 1.35 .2 1.8 "‘1-7 44.5 0-7
3 w Apr. 4,1 2.60 o4 1.8 0 44,5 1.9
ﬁ & May 4,1 3,00 o4 4,8 «1.1 43,4
2 @ June 4,2 3.55 o5 4,9 «lo2 42,2
Al July 8.7 5.90 .8 4,7 -1.8 40,4
% & Aug. 8.7 6.50 .9 4,7 -1,9 38.5
2© gept, 3.7 S48 .8 4,6 wlgh 37.1
Oct. 3,9 4,30 .6 37 + 6 37,7
Nov. 4,1 2.30 3 2,9 + .9 38,6
Dec, 4,3 o A | 2,9 +1,3 39,9
_Total 49,3 35,60 4,9 39,4 +2,4 2.6
DQCQ ng - - e - - 37.5
Jan, (56) 5.1 55 o3 1,8 +3,2 40,7
E Feb,. 4,7 «30 ol 1.8 +2,8 43,5
Mar, 5.1 .95 ol 1.8 +1,0 44,5 2.2
B @ Apr. 4,6 .80 a2 1,8 0 44,5 8.7
£ § May 4,8 Ll D 3.3 0 44,5 143
° © June 5.6 2,40 o4 4,8 0 44,5 0.4
g @ July 4,2 4,35 .6 4,8 «1,.2 43,3
& 3 Aug. 4,2 4,50 .0 4,9 1,3 42,0
@ Sept. 4,6 2430 &3 4,8 - B 41.5
S Oct, 4,7 3,35 o5 27 +1,5 43.0
Nov. 4,7 1.90 3 4,5 g, | 42,9
Dec, 4,9 .65 .3 4,4 + .4 43,3
Total 57 2 29.30 3.4 41,4 +5,8 6,6
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TABIE 8

ENDERS RESERVOIR OPER/TION STUDY
ESTIM/TES FOR 1956

Explanation of Columns

Cole 1:

Col.

2

Col, 3:

Col.

Col.

-
..

Col. 6:

Col.
COlo

Col.

2s determined from inflow frequency curve, 907 on curve =
reasonable miniram conditiors, 507 = most probable conditions
and 10% = reasonable maximum conditions.

Months for a calendar year in order to include a complete
irrigation season.

Historical records determined from frequency curve (noted
for Col. 1) and distribuied on 2 monthly basis.

Net evaporation, as determined from frequency curve, distrib-
uted on a montaly basis,

Cole L value used to determine reservoir evaporation loss
for monthe.

Irrigation and other requirements. When spills appear
probable, it is very likely these values will vary from those
indicated.

Cols 3 = (Cols 5 + 6)

Content at end of previous month + Col. Te

Values frem Col. 7 thet would cause reservoir content to
exceed total sterage at top of irrigation pool (LlL,500 A.F,)



TABLE 9

HARRY STRUNK LAKE-RESERVOIR OPERATION STUDY
ESTIMATES FOR 1956

1 2 3 4 R 6 7 8 9
Valuer in 1000 Acre-Fee: Unles~ Indicetec “+herw...
Type Vet To-al Res., COA-J
of Historical Evaporation Release Res. at End Res.
Jear Mo, Inflow In, Req, Change of Mo, Spill
Dec. (55) - - - - - 2169 -
Jan, (56) o8 .76 o | . +2,.4 24,3 -
5 Feb. 3-0 lag tl u3 +205 26 g
= Mar, 3.6 1.87 s 2 e +3.1 30.0
T w Apr, 3.5 4,23 5 7 +2.3 22,3
25 May 3,2 4,07 .5 4,2 -1.5 37,8
° £ June 3.1 5.02 6 5.2 «2.7 23,1
ﬁvg July 2,6 8.41 - S LA -8,3 19,8
e o Aug. 25 7 .42 +D c9 =7 .9 11,9
§° Sept. 1.7 4.64 2 6.6 5,1 5.8
g OCt- 252 4L52 32 2..1 "'111 517
Nov,. 2.3 2.57 = <3 +1.9 7 +6
Dec, 2.9 15‘!’) n‘l _-,7§ +2,.1 “-t‘.'?
Total 33.0 L S "3 -12.2
Dec, (55) - - - - - 21.9
Jan. (56) 3.6 « 0 ol s +3.2 25,1
Feb., 3.9 «75 " | a3 +3.5 2746
2 Mar. 4.2 1.4 B A +3,7 32.3
ﬁ 9 Apr. 4.8 - B | o - +4,2 36,5
29 May S.4 2.4l .4 2.1 +2,7 39.2 ol
:i'y June 8.4 s oD 2.4 0 39,2 5.5
o8 July 5.2 8.38 = .8 6.5 i) 35,1
28 Aug, 3.5 £.43 ol 7 o4 -4,6 30.5
2°  Sept. 3.0 8,50 .4 5.2 =26 27,9
Oct. Sl L4 - 2.1 +* .9 28.4
Nov. 3.2 2208 3 i.4 +1,5 29.9
Dec., 3.4 81 sl 1.3 +2,0 31.9
Total P 3.0 4.4 S @ +10.5 5.7
Dec. (55) - - - - - 21,9 S
Jan. (56) 4,3 A " | 33 +3.9 25.8
E Feb, 4.3 ot .1 ad +3.9 29,7
Mar, 5.5 o 43 ad. 03 +5.2 34.9
B e Bpr, 6.0 &3, .3 +4,3 39.2 1.3
2‘3 May Tt 42 s a3 0 39.2 73
,ﬁ-ﬁ June 1%,9 .98 .o . | 0 39,2 19.4
4% July Y5 5,13 28 5.3 0 39,2 3.2
€38 Aug. 5.7 4,13 .6 .9 -0.8 38.4
@~  Sept, 6.8 2.2 53 1.9 + .8 39.2 0.8
‘g Oct, 4.4 3,66 -4 1.6 0 39.2 2.4
Nov. 3.8 e el 4,3 -0,6 38,6
Dec. 4,0 o34 ) 4,3 -0.4 3,2
Total C-:-JO lgndu 3:::‘ at ,.3 +16u3 34;4
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TACIE 9

HARRY STRUNK LAKE-RESERVCIR OPERATION STUDY
ESTIM/TES FCR 1956

Explanation of Columns

Cols,

Col,

Col.

COl.

Col.

Col.

Col.

Col.

Col.

1:

23

3:

Li:

As deternined from inflow frequency curve, 90% on curve =
reasonable minimum conditions, 50% = most probecble conditions
and 107 = reasonable maximum conditions.,

Months for a calendar year in order to include a complete
irrigetion season.

Historicel records determined fronm frequency curve (noted
for Cols 1) and distributed on a monthly basis,

Net evaporation, as determined from frequency curve, dis-
tributed on a monthly basis,

Cols L value used to determine reservoir evaporation loss
for months

Irrigetion and other requirements., When spills appear prob-
able, it is very likely these values will very from those
indicated.

Cols 3 ~ (Cole 5 + 6)
Content at end of previous month + Col, Te

Values from Col. 7 that would cause reservoir content to
exceed tctal storage at top of irrigation pool (39,200 A.F.)



TABLE 10

HARLAN COUNTY RECERVOIR OPERATION STUDY
ESTIMATES FOR 1956

1 2 3 4 5 3 7 8 9 10 11
Values in 1000 Acre-Feet Unless Indicated Qtherwise
Type Corr. for Net Total Res. Cont.
of Undepleted Upstr. Depleted Evaporation Rel. Res. at End Res.,
Year Mo, Inflow Depl. Inflow In. Reg. Change of Mo, Spill
Dec, (55) 163,3
~ Jan.(58) 18.2 -12.3 5.9 .90 .6 .6 +4,7 168,0
g Feb, 23.6 -14.1 9.5 .78 .6 B eBel TR
E Mar. 31.9 -15,8 16,1 1,74 Y8 .6 +14,2 190.5
5 g Apr, 26,0 -13.0 13,0 4.70 3.7 4.4 +4,9 185.4
= © May 35.4 -3.4 32.0 4.38 8.8 7.7 +20.7 216
S+ June 52.8 -1.9 50.9 6.60 S8 11,7 +33.4 2AA.E
4T July 18.3 +4,6 22,9 9,71 8.6 29,1 -14.8 234.7
&5 Mg, 13.8 +4,3 18,1 8441 2.5 B - L100 . 0ty
o Sept. %3 +6.1 13.4 5.56 4,8 19,8 10,5  207.2
o Oct . Sl 0 Bel - 4,52 3,7 10,0 «B8,6° 1885
Nov. 11,9 -9.3 2.6 2.58 2.1 8 Ol 1986
Dec. 15.7 =10 ,4 £.4 - 1.12 0.9 .6 +3.8 202.3
Total 260,0 -65.2 194,8 51,00 42.8 113.0 +39,0
Dec.(55) - - - - - - 163,38
Jan.(56) 23.1 -16.0 Tsd .65 S5 .6 +6,0 169.3
Feb. 3 =18.1 13.2 .61 5 8 12,1 18%.4
o Mar, 37.6 -19.9 Y 18 .9 .6 +16,2 197.6
2 o Apr, 39.2 -16.8 e B SR By § 1.1 .6 +20.7 218.3
Q 6 May 61.7 -16.2 45.5 3.27 3.0 .6 +41.9 260.2
‘§:ﬂ June 106.7 =135 89.2 5.46 5.6 .6 +83,0 343,2
#?g July 44,6 -1.4 458 - 7.70 8.4 18,2 +6.,9 380.1 9,7
u S Bug, 28.8 «0.2 28,5 6,01 6.6 21.4 0 350.1 3
= Sept. 24,4 -0.3 24,1  4.47 S 34,8 0 350.1 4.4
Oct, 17.0 -5.5 A 50 3.9 4,5 0 350.1 3.1
Nov. 19.2 -10.0 8.3 1.55 1.3 .6 0 350.1 6.9
Dec. 22.0 =3t 4 10,6 4 | .8 .6 0 350.1 9,2
Total 455,6 =133 .4 322.2 36,30 38.1 63.5 +186.8 33.8
Dec.(55) - - - - - - 163.3 -
Jan.(56) 28.2 -20.9 ¥.3 ‘B 0 .6 +6.,7 170.0
g Feb. 40.4 «23.0 17 .4 .28 o3 .6 +16.6 186,6
£ Mar. 56.8 -26,5 30,3 .70 .6 .6 +29,1 215,7
H o Apr. 58,4 -21,0 37.4 .21 .2 6 +36.6 252.3
= 0 May 103.0 -15,4 87.6 1.8 1.7 .6 +85.,3 337.6
o+ June 179.6 -1.8 99,7 1.58 1.8 6 +12.5 350.,1 162.8
QG July 85.4 -8.9 76.5 6.53 48 43 0 350.1 65.2
&S BRug, 63.6 -9.0 54,6 3.43 5.8 1.0 0 350,1 39.7
@ Sept . 74.3 -6.4 67.9 3.84 4.2 17 0 350.1 61.0
K Oct. 31.8 0,7 L S B, 2.6 .6 0 350.1 27 .9
Nov. 28.4 -1.8 26.6 1.03 1.8 .6 0 350.1 24,8
Dec, 30.1 ~2.4 27,7 .40 .4 .6 0 350.1 26,7
~ Total 780,0 -137.9 642,1 22,00 24.0 23.2 +186.8 408,1

R e e R U O —— C——— e e —
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TABLE 10

HARLAN COUNTY RESERVOIR OPIR/TION STUDY
ESTIMATES FOR 1956

Explanation of Columns

Col.

Cole.

Col.

Col,

Col.

Col.

Col.

COl-

Col.

Col.

Cole.

1l:

21

3:

Lz

As determined from inflow frequency curve, 907 on curve =
reasonable minimum conditions, 50% = most probable yeer,
and 10% = reasonable maximum condition.

Months for a calendar year in order to include a complete
irrigation season.

The undepleted inflow columns are historical records correct
for upstream storzge, new diversions for irrigation by
canals constructed after 1947, and storage water used by
irrigation systems not operated by Bureau of Reclamation.
Annuzl totel taken from curve (noted for Col. 1) and dis-
tributed on a monthly basis,

Estimated 1956 depletions or releases resulting from upstrea
flood control and irrigation works built after 19L7.

Cole 3 - Col. L.

Net evaporation as determined from frequency curve distribut
on a monthly basis,

Col. 6 value used to determine reservoir evapcration loss
for monthe.

Irrigation and other requirements. When spills appear prob-
able, it is very likely thet these values will vary from
those indicatsd,

Cole 5 - (Col. 7 + 8)

: Content at end of previous month + Col. P+

¢ Values from Col. 9 which would cause reservoir content to

exceed total storage at top of irripation pool (350,100 A.F.
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Values in 1000 Acre-Feet Unless Indicated Otherwise
at End

Res. Cont.
of Mo.
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Change

Total
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TABLE 11

Net

ESTIMATES FOR 1956
Evaporation

-

KIRWIN RESERVOIR OPERATION STUDY
In.

Inflow

Historical

Mo.
Dec. (55)

Jan. (56)

Feb.

of
Year

Type
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T/3LE 11

KIRWIN RESERVOIR OPERATION STUDY
ESTIMATES FOR 1956

Explanation of Columns

Col.

Cols

Col,.

Col.

Col,

Col.

Cols

Cols

Col.

1:

2:

3z

Lz

As determined from inflow frequency curve, 90% on curve =
reasonable minimum conditions, 50% = most probable conditions
and 10% = reasonable maximum conditions.

Months for a calendar year in order to include a complete
irrigation season.

Historical records determined from frequency curve (noted
for Col. 1) and distributed on a monthly basis.

Net evaporation, as determined from frequency curve, dis-
tributed on a monthly basis.

Col. L value used to determine reservoir evaporation loss
for month.

Irrigation and other requirements. When spills appear prob-
able, it is very likely these values will vary from those
indicated.

Cols 3 = (Col. 5 + 6)

Content at end of previous month + Col. 7.

Values from Col. 7 that would cause reservoir content to
exceed total storage at top of irrigation pool (71,700 A.F.)



TABLE 12

WEBSIER RESERVOIR OPERATION STUDY

ESTIMATES FOR 1956

1 B 3 4 5 6 _Z 8 9
i .0C et Un 5 icated Otherwise

Type Net Total Res. Cont.

of Historical Evaporation Release Res. at End Res.

Year Mo, Inflow In, Req. Change of Mo. Spill
Dec. (55) - - - - - 0 --
Jan. (56) 0.1 .96 0 0.1 0 0

Em Feb. 0.8 1ed2 0 0.8 0 0

5 § Mar., 1.8 2.08 0 1.3 0 0

SF Apr. 1.5 4,92 0 1.5 0 0

=3 May 1.7 4.75 3 .8 +1.3 1.3

= & June 3.5 7.50 .2 .3 +3.1 4,4

@‘; July 1.7 9.04 .5 .3 +0.9 5.3

29 Aug. 0.8 8.08 ] 3 0 5.3

8“&' Sept . 0.9 6.70 4 " +0,2 5.9

o5 = Oct. 0 4,71 . | 3 -0.6 4.9
Nov. 0.1 2,45 o a3 -0,3 4.6
Dec- O-l 1120 nl -3 -U.3 4-3
Total 1255 53.50 2a2 6.0 +4,3
Dec, (55) - - - - - 0 -
Jan. (586) 0.7 «B87 0 07 0 0

a Feb., 146 .81 0 1.6 0 0

05 Mar. 1.9 1.48 0 1.9 0 0

2 Apr. 2,8 Sl i 0 2,8 0 0

g May 4.3 3.13 .1 .3 +3.9 3.9

e s June 10.3 4,40 .4 a +9,6 13.5

a0 July 4,4 7.02 «8 a4, +3,3 16.8

1;:5 Bug. 3.2 B5.72 ot .3 +2,2 19.0

Q7 Sept. 2.3 4,69 .6 3 4l 20.4

HC-‘ Oct. 0.8 397 ad e 0 20,4

Nov. 0.9 1.61 il 3 +0.4 20,8
Dec. 07 .78 sl s +0,.3 A
Total 33.9 36,40 J.4 9.4 +21,1
Dec. (55) - - - - - 0 -
Jan. (56) 2.1 L 0 2.1 0 0

S Feb. 2.4 .48 0 2.4 0 0

§ S Mar, 3.7 .70 0 3.7 0 0

'z":‘-‘ Apr. 6.3 1.00 0 6.3 0 0

o C May 10,1 B | 3 +9.7 9.7

38 June 22.9 ald = o3 +22.5 8842

g » July 14,2 5:63 P | . +12,8 45,0

22 &ug, 14.5 4,03 YD 3 +13,2 58,2

'g‘g Sept- 11.9 3.75 1-0 . | +10-5 68-8

- Qct, 4,4 2,88 .8 .3 +2,9 71.7 0.4
Nov, JeS .99 o3 P | 0 gl A 2.9
Dec. 240 « 60 e 3 .3 0 T1.7 1.6
Total 98.0 23.00 4,5 16.9 +71.7 4,9
Note: Expect storage to commence about May 1, 1956, but depends upon rate

of construction progress,
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TABLE 12

WEBSTER RESERVOIR OPERATION STUDY
ESTIMATFS FOR 1956

Explanation of Columns

Col, 1

Cole 2

Col. 3

Col. J.l

Col. 5

Col. 6

Cole T

Col. 8

Col. 9

.

As determined from inflow frequency curve, 90% on curve =
reasonable minimum conditions, 50% = most probable conditions,
and 10% = reasonable maximum conditions.

Months for a calendar year in order to include a complete
irrigation season.

Historical records determined from frequency curve (noted
for Cole 1) and distributed on a monthly bzsis,

Net evaporation, as determined from frequency curve, distri-
buted on a monthly basis,

Cole L value used to determine reservoir evaporation loss
for month.

Irrigation and other requirements. When spills appear
probable, it is very likely these values will vary from those
indicated.

Cols 3 - (Col. 5 + 6)

Content at end of previous month + Col. 7.

Values from Col. 7 that would cause reservoir content to
exceed total storage at top of irrigation pool (95,000 A.F.)



TABLE 13

CEDAR BLUFF RESERVOIR OPERATION STUDY
ESTIMATES FOR 1956

(

(

: 2 3 ! 5 6 7 8 9
Values in 1000 Acre-Feet Unless Indicated Otherwise
Type Net Total Res. Cont.
of Historical Evaporation Release Res. at End Res,
Year Mo, Inflow In. Reg. Change of Mo. Spill
Dec. (55) - - - g - 127.0 e
Jan. (56) 0.3 1.2 0.5 3 -e5 126.5
g , Feb. 0.6 1.31 0.5 3 -e2 126.3
E £ Mar, 0.8 2.34 1,0 .3 -5 125.8
£ o Apr. 0.7 4,84 2.1 o -1.7 124.1
= May 1.4 4,81 2.0 .4 -1.0 185.1
ﬂg June 2.6 7475 3.1 .4 -9 122.2
40 July 2.5 9,15 4,0 .5 -2.0 120.2
& 2 Aug, 1.4 .24 3.2 o7 «2.5 337.7
@~ Sept. 0.9 6.69 2.0 .6 =245 115.2
S5 Oct. 0.4 4,94 1.9 <) -1.8 113.4
Nov. 0.4 2.76 1.0 .3 -0.9 112.5
Dec. 0,4 1.45 0.6 3 -0.5 112.0
Total 12,4 55,50 22,7 4,7 -15,0
Dec. (55) e - A -ve - 127.0
Jan. (56) 0,8 1.06 0.4 . +0,1 1851
2 Peb, : 9% | 1.10 0.5 o3 +0,3 127.4
22X Mar, % | 1,57 0.6 .3 +0,2 127.6
9+ Bpr, 2.1 3.26 1.4 o8 +0,4 128,0
28 May 3.8 3,09 1.4 .3 +2,1 130.1
&S June 10.1 4,66 2.0 o3 +7.8 137.9
+ 2 July 5.9 7.68 3.6 3 +2.0 139,.9
2 9 BAug. 4,5 5.78 2.7 .4 +1,4 141,3
=% Sept, 4,0 4,64 2.2 .4 +1.4 142.7
s Octa 1-5 3-74 1.8 u4 "007 14210
Nov. 1.2 2,13 1.0 o3 -0,1 141.9
Dec. 0,8 1,09 0,5 8 0,0 141,9
Total 36.9 39,75 8.2 3.5 +14,9
Dec., (55) e - o — = 127.0
Jan. (56) 2.1 .89 0.4 .3 +1.4 128.4
Feb. 2.3 .78 0.3 3 +1,7 130.1
22 Mar, 3.1 1.05 0.5 3 +2,8 132.4
%S Apr. 745 2.18 0.9 3 +6,3 138,7
£ % May 22,8 1.86 0.8 3 +21,7 160.4
¢ 2 June 43,9 .80 0.4 .8 +24,7 185,1 18.5
8BS July 15,7 6.07 T R—— 0.0 185.1 1%2.3
€ = Aug. 17.6 3.98 2.4 .3 0.0 185,1 14,9
:'Og,ﬁ Sept. 11.8 3.97 2.4 o8 0.0 185.1 9.1
o £ Oct, 6.5 2.63 1.6 .3 0.0 185,1 4.6
B M Nov. 2.6 1,52 0.9 -2 0,0 185.1 1.4
Dec, 1 | .83 0,5 2 0.0 185.1 7%
Total 138.0 26,50 14,2 3.6 +58,.1 62.1
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TABIE 13

CEDAR BLUFF RESERVOIR OPERATION STUDY
ESTIMATES FOR 1956

Explanation of Columns

Cols 13

Col, 2.

COlo 3

Col. L

Cole 7
Col, 8
Col. 9

As determined from inflow frequency curve, 90% on curve =
reasonable minimum conditions, 50% = most probable conditic
and 10% = reasonable maximum conditions.

Months for a calendar year in order to include a complete
irrigation season.

Historical records determined from frequency curve (noted
for Col. 1) and distributed on a monthly basis.

Net evaporation, as determined from frequency curve, dis-
tributed on a monthly basis.

Coles I value used to determine reservoir evaporation loss
for month.

Irrigation and other requirements. When spills appear
probable, it is likely these values will vary from those
indicated.

Cols 3 = (Cole 5 + 6)

Content at end of previous month + Col. 7.

Values from Col., 7 that would cause reservoir content to
exceed total storage at top of irrigation pool (185,100 A.F

63
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