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SYNOFSIS

Annual Operating Plan - Kansas River Projects
1954 Operations
1955 Plan of Operation

This is the second "innual Operating Plan" for the Kansas

River Projects, The first such plan issued in March 1954 was entitled
a report on the "Hepublican River and Smoky Hill River Basins". The
scope of the report is limited to irrigation and such collateral pur-
poses as are within the functions and responsibilities of the Bureau
of Reclamation. It does not pertain to thes operation of such facili-
ties for flood control, because such operation is the responsibility
of the Corps of HEngineers.

The "Annual Operating Plan" concerns primarily only those
Federally constructed irrigation facilities in the Lepublican, Solomon,
and Smoky Hill River drainage areas which were in operation during 1954,
or are expected to be in operation during 1955, The operational data
in this report pertaining to Harlan County Reservoir, which was con-
structed and is operated by the Corps of fngineers, has been prepared
in cooperation with the Corps,

During 1954, irrigation water was delivered to approximately
17,950 acres of Bureau operated irrigation systems, and 15,670 acres
of privately operated irrigation systems received supplemental water,
Practically all of the acreages served were in the Republican River
Basin, Although this was one of the driest years of record, there was
an adequate water supply to meet all irrigation requirements, Heser-
voirs in operation during 1954 were Bonny, Swanson, bknders, Harry
Strunk, Harlan County (operated by the Corps of Engineers), and Cedar
Bluff,

It is anticipated that during 1955 approximately 23,740 acres
may receive irrigation water under Bureau operated irrigation systems.
If it is a dry year, 17,600 acres under privately operated irrigation
systems may obtain supplemental water., Most of these areas will be in



the Republican River Basin, No shortages of irrigation water are
expected, even for a dry year. In addition to the six reservoirs
noted above, two reservoirs in the Solomen idver Basin will be placed
in operation during 1955, Closure is expected at Kirwin Dam during
February and at 'lebster Dam during November,

iv



KaliSa5 RIVoik PROJECTS
195. OPERATIUNS

1955 PLAN OF OPZRATION

TABLE OF COWTENTS

Page
SYNOPSis = = = = = = = = = = - = = - — == === - - - - iii
List Of Tables = = = = = = = = = = = = = = = = = = = = == - = = vi
List of BExhibits — = = = = = = = = = = = = = = = - - = - = = - vii
Chapter I - Introduction = = = = = = = = = = = = = = = = = = = - 1
Purpose of Heport — — — = = = = = = = = = = = = = = 1

Location and Major Features =— = = = = = = =« = = = = 1

Upper Republican Division === = = = = = =« « 2
Frenchman-Cambridge Division = = = = = = - = = =

Bostwick Division — = = = = === = = = = = = = 3

Solomon Division — = = = = = = = = = = = = = = 3

Smoky Hill Division- — = = = = = = = = = = = = &

Coordination of Operations — = = = = = = = = = = = = L

Development of amnual Operating Plan = = = - - - - - 5

Chapter II - Summary of 1954 Operations — = - = = === = = = = = 6
Upper epublican Division - = = = = = === = = = = = 6
Frenchman-Cambridge Division = = = = = = = = = = = = 7

Bostwick Division = = = = = = === = = = = = = = = = 8

Solomon Division = = = = = = = = = = = « = = = = = = 9

Smoky Hill Division === = = = = = = = = = = = = = = 9

Chapter III - Annuz) Operating Plan for 1955 = = = = = = = = = =~ 10
Water Supply = = = = = = = = = = = = = = = = = - = = 10

Estimated Water Requirements = = = = = = = = = « - - s

Irrigation Hequirements — — = = = = = = = = - = 13

Fishery Requirements — = = = = = = = = = - - = 13

Public Health Requirements— = - = = = = = = « = 1L

Flood Control hequirements— - — = = = = = = = = 1

Operating Limitations —= = = = = = = = = = = = = = e -1

Reservoir Operating Criteria— — = = = = = = = = = - 15

1954 Operetion Plan by Divisions— = = = = = = = = = 16

Upper hepublican Division- — = = = = = = = = = 16
Frenchman--Cambridge Division = = = = = = = = - 17

Bostwick Division — = = = = = = = = = = = = = 1%

Solomon Division = = = = = = = = = = = = = = 18

Smoky Hill Division- = = = = = = = = = = = = = 18



=
O
™

e
RECovm~wouneswm

LIST OF TaBLES

Page
Inflow into Reservoirs—1954 Records, 1955 bstimates ——————u— 28
Canal Diversions and Acres Irrigated—1954 39-40
Reservoir Operations During 1954 L1-4L2
Estimated Canal Diversions and aAcres to be Irrigated--1955 —-— L3-44
Bonny Reservoir Operation Study—-bstimates for 1955 ——=——————— L5-46
Swanson Lake Operation Study—-Estimates for 1955 K7-48
Enders Reservoir Operation Study--Estimates for 1955 —=———e—— 49-50
Harry Strunk Lake Operations Study——ustimates for 1955 ——————-= 51-52
Harlan County HReservoir Operation Study--sstimates for 1955 —--53-54
Kirwin Reservoir Operation Study—Estimates for 1955 ——————=— 55-56
Webster Reservoir Operation Study--zstimates for 1955 ——————— 57-58
Cedar Bluff Reservoir Operation Study--istimates for 1955 ———— 59-60



No,

£ W N

O 0~ Ov\an

10

13
14
15
16

L7
18

19

Map of Kansas River Basin
Schematic Map of Kansas River Projects

LIST OF ELLIZSITS

Inflow to Reservoirs——Upper Republican and

Frenchman-Cambridge Divisions ~————-

Inflow to Reservoirs--Bostwick, Solomon, and

Smoky Hill Divisions- —————e—eeee- W=

Irrigation Diversions--Upper Republican and

Frenchman-Cambridge Divisions ————-
Irrigation Diversions——Bostwick Division

Leservoir Storage ———-—--- -

Anmnual
Annual
Annual
Annual
Annual
Annual
Annual
Annual
Inflow

Inflow

Inflow
Inflow

Inflow

Inflow -~ Bonny Reservoir

Inflow
Inflow
Inflow
Inflow
Inflow
Inflow

Inflow - Cedar Bluff Heservoir-

—

Swanson Lake

Inders Heservolr ———————mmmmm e

Harry Strunk Lake
Harlan County Les
Kirwin Heservoir

liebster Eeservoir

ervoir

o e g e e e e et e

Freguency Curves--Bonny heservoir and

Harry St

runk Lake

Fregquency Curves--Swanson Lake and

Enders Heservoir
Frequency Curve--Harlan County Heservoir —————e——e
Frequency Curves—Kirwin heservoir and

liebster Leservoir ——————eeemm——
Frequency Curves~—Cedar Bluff keservoir —————————-

Page

Frontisp
19

20
21

22
23
24
25
26
27
28
29
30
31
32

33

3L
35

36
37



CHAPTER I

NT+ODUCTLON

The Federally constructed reservoirs of the Kansas River
Projects are operatsd in accordance with the general pattern of
operating arrangements for multiple-purpose reservoirs throughout the
Missouri River Basin, These arrangements, developed jointly by the
Bursau of Reclamation and Corps of Engineers, provide that the Corps
of Engineers will be primarily responsible for flood control operation,
and the Bureau of Reclamation will be primarily responsible for irri-
gation, It is also agreed that whichever agency constructs and maintains
a dam and reservoir will be primarily responsible for functional operation
of the reservoir for purposes other than irrigation and flood control.

Purpose of Report

The purpose of this report is to advise the administrative
staff, the water users, state officials, Corps of angineers, and other
interested agencies and persons of the annual operating plan for the
Kansas River Projects. It is hoped thal this annual operating plan will
provide a basis for cooperation and understanding among all concerned
with operation of reservoirs in the Kansas nhiver Projects., This report
is intended to deal only with the water supply and its uses for the
various collateral ourposes,

Included in the report are a review of 1954 operations and the
plan of operation for 1955, The report deals primarily with reservoirs
opnerated by the Bureau of Hecliamation, reservoirs operatsd by the Corps
of Ingineers which are now used to supply irrigation water, and irrigation
systems which receive irrigation water from these reservoirs,

Location and Major Features

The Kansas Hiver Projects includes federally constructed
facilities in the Kansas River Basin for which the Bureau of lieclamation
is responsible for operation or from which irrigation water is supplied
to irrigation systems., Existing and proposed irrigation and flood control
facilities are shown on the loeation map of the kansas River Basin
(Frontispiece). & schematic map of the major features is presented in
Exhibit 1. 4ll of the reservoirs (existing or proposed) are on trib-
utaries of the Kansas Liver System, which drains approximately 60,000
square miles of the Great Plains Region of Colorado, liebraska, and Kansas,

There are now seven reservoirs in operation, Five of these
reservoirs, Bonny, Swanson Lake, Enders, Harry Strunk Lake, and Cedar
Bluff are operated by the Bureau of Keclamation, Two reservoirs,
Harlan County and Kanopolis, are operated by the Corps of Engineers,



however, Harlan County is the only cne which is now used to supply
irrigation water, HKeservoirs which will be formed by three dams now
under construction, Kirwin, liebster, and Lovewell, will be operated by
the Bureau of Reclamstion. The storage allocations for these reservoirs
are shown in Exhibit 1,

The location map (Frontispiece) divides the arsas of the
Kansas River Basin into divisions, Facilities in the divisions with
which the Bureau of Reclamation was concerned in 19%4, or will be con-
cerned with in 1955, are described under the following discussions of
each division,

Upper ispublican Division

Bonny Heservoir, on the South Fori of the Republican Kiver
near Hale, Colorado is the only reservoir that has been constructed
in this division, It provides supplemental water to the privately owned
and operated Hale Ditch. 4bout 1,540 acres received supplemental water
in 1954, It is expected that eventually a total of 6,750 acres will be
served from Bonny Reservoir,

Frenchman-Cambridge Division

Three reservoirs are in operation in the Frenchman~Cambridge
Division. OSwanson Lake, on the hepuclican Hiver near Trenton, Nebraska,
has supplied supplemental water to about 450 acres under the Liverside
Canal (non-government operated)., OSupplemental water charged to the
Riverside Canal on rrenchman-Creek, is to replace natural flow claimed
by the Meeker Canal, on the Hepublican River, but taken out of priority
by irrigators under the itiverside Canal. Supplemental water was also
supplied to the leeker Canal which is operated by the Bureau of Reclamation.
Also, approximately 450 acres were served under the Bartley Canal, Al-
though some releases to Bartley Canal came from Znders, the normal oper-
ating procedure, until Red Willow Dam is constructed, will be to serve
all of the Bartley Canal from Swanson Lake, DBartley Canal completed
in 1954 by the Bureau of Reclamation has been constructed to serve a
total of 6,503 acres, It is planned that eventually the diversion point
for the Meeker Caznal will be moved from its present location below the
mouth of Frenchman Creek to a diversion point at Trenton lam (Swanson
Lake), and 16,440 acres will be served by the ieeker-Driftwood Canal,

Enders hkeservoir, on Frenchman Creek near Enders, Nebraska,
has supplied supplemental water to approximately 9,350 acres under the
Culbertson Canal and 1,030 acres under the hrotter Canal, Both of these
canals are privately owned and operated, Also supplemental water has
been supplied to about 3,025 acres under private pumps on Frenchman Creek
and on Stinking Water Creek. Supplemental water charged to users on
Stinking Water Creek is to replace natural flow claimsd by the Culbertson
Canal on Frenchman Creek, but taken out of priority by irrigators on
Stinking Water Creek. Releases can also be made from znders Heservoir
to serve Meeker Canal and Bartley Canal; however, during normal opera-
tion, releases for these canals will come from Swanson Lazke, The over-all
plan of development, using Enders Reservoir, calls for a total of
22,910 acres to be served by renovated and extended Culbertson and
Riverside Canals and by private pumps,
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Harry Struns La<e, cn ledicine Creek about nine miles upstream
from Cambridge, Nebraska, has been used to serve 6,410 acres under the
Cambridge Canal and avpro:dimetely 720 acres under private pumps., Cam~
bridge Canal, completed in 1954 by the Bureau of heclamation, was planned
to serve a total of 15,076 acres.

Bostwick Division

Most of the Bostwick Division will be served storage water
from Harlan County Keservoir, on the Republican hiver near Hepublican
City, Nebraska, Harlan County Dam was constructed by the Corps of
Engineers and the Feservoir is operated by them.

Two canals, Franklin and Naponee, divert directly out of the
Reservoir, Franklin Canal, now under construction by the Bureau of
Reclamation, is scheduled for completion in April 1956, It is expected
that 11,987 acres will eventually be served under the canal. A total of
1,356 zcres were irrigated under the upper portion of the canal in 1954.
Naponee Canal was completed by the Bureau of Heclamation in 1954 to
serve a total of 1,54 acres, The canal will be used for the first
time for irrigation purposes in 1955,

Franklin Fump Canal has a pump diversion about 21 miles below
Harlan County Dam, The canal is planned to serve 2,070 acres, however,
only 1,519 acres were irrigated in 1954.

The Surerior-Courtland Diversion Dam, constructed by the Bureau
of Heclamation, is on the Hepublican Liver about sixty river miles below
Harlan County Dam. This serves as a diversion point for two canals,
Superior snd 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 3,865 acres in 1954, The Courtland Canal in
Nebraska has been completed to serve 2,573 acres, but only 1,292 acres
were irrigsted in 1954, That portion in Kansas between the state line
and White Rock Creek (Lovewell Heservoir, will not be completed unil
May 1956; however, part of the canal (about 25 miles) will be available
for use in 1955,

Lovewell Dam, on White Rock Creek near Lovewell, Kansas, is
now under construction by the Bureau of heclamation., The dam is
scheduled for completion about april 1957. That portion of the Court-
land Canal extending south of Lovewell Reservoir is scheduled for com-—
pletion about December 1957. Approximately 49,000 acres are planned to
be irrigated under the Courtland Canal in Kansas,

Solomon Division

Kirwin Jam, on the North Fork of the Solomon kiver at Kirwin,
Kansas is under construction by the Bureau of Heclamation and is
scheduled for completion in July 1955; however, the work is progressing
ahead of schedule. No construction has been started on the irrigation
system to be served from the reservoir,

lebster Dam, on the South Fork of the Solomon River at liebster
Kansas, is under construction and is scheduled for completion in lay 1956.
No construction has been started on the irrigation system to be served
from the reservoir,
3



Smoky Hill Division

Cedar Bluff Reservoir is on the Smoky Hill River about 15
miles southeast of Eliis, Kansas, No construction has been started on
the irrigation system to be served from the reservoir, However, in the
past water has been released for municipal use by the city of Russell,
Kansas, The city pumps are located about 4L river miles below Cedar
Bluff Dam, Also very small amounts of releases have been pumpsd at a
point about six miles below the dam for use on an irrigation development
farm,

Coordination of Operations

The planning of irrigation systems in the hansas Hiver Projects
has been carried on with the general objective that a basin type of
operation would be needed after completion of all of the irrigation
systems, The Bureau of ieclamation's plan of development for a basin
plan of operation orovides that storage reservoirs will be used to
equalize the water supply so that shortages will be reduced to a minimum
and the water will be shared aliks, insofar as possible, by all lands
having storage contracts for water., In order to provide maximum benefits
throughout the Kenses hiver Basin the water supply studies for the various
irrigation projects made the maximum use of sectional gains, Kequirements
not met by sectional gains were then met by reservoir releases.

The use of water by the various irrigstion systems of the
Kansas kiver Projects is based on the concept that the ¥ederal Govern—
ment will control the stored water in the reservoirs, built or to be
built by the Goveriment, to the extent that such storage water can be
administered to supplement natural flow so that all areas proposed for
development will share the available water supply. The repayment con-
tracts of the various irrigation districts are worded to accomplish this
objective,

The operations of multi-purpose reservoirs in which both the
Bureau of Reclamation and the Corps of lingineers have an interest are
governed by reservoir operating agreements between the two agencies,
These agreements sst up operating criteria to be used under various
operating conditions. The primary purposes of these multiple-purpose
reservoirs are irrigation and flood control; however, insofar as is
practical efforts ars also made to operate the reservoirs in such a
manner as to satisfy requirements for stream pollution abatement, fish
and wildlife interests, and other recreational interests,

An exchange of informetion by radio and telephone during
routine and emergency conditions, among the Corps of Engineers, the
Geological Survey, the .eather Bureau, State Water Commissioners, and
the Bureau of Reclamation is of considerable importance in coordinating
the operation of the various irrigation systems of the Kansas River
Basin which are included in the Kansas liiver Projects,



Develooment of annual Operating Plan

In order to obtain meximum utilization of the water supply
in a complicated multiple-purpose system of develoiment, it is necessary
to plan the operations which can bes expected by budgeting an anticipated
water demand against an anticipated water supply. During the early
stages of development in the Kansas hiver Projects the plan of develop-
ment may not be so complicated or difficult; however, each year of added
development will tend to increase the necessity for a nlan of operation.

Water rights to natural flow senior to irrigetion projects
planned by the Bureau of Reclamation already complicates, to a certain
extent, existing operations. Also non-government operated projects
with water rights junior to Bureau sponsored projects have during the
past three years requested to buy supplemental storags water, In order
to determine if surplus water will be available next year for these
Junior rights, it is necessary to make operational studies based on
anticipated conditions,



CHAPTER II

SUMMARY OF 1954 GPERATIONS

The year 195, was one of the driest on record at reservoirs
in the Kansas River Projects area and in most cases was even drier than
1953, Inflows at Swanson Lake, Harlan County Reservoir, and Cedar Bluff
Reservoir were the lowest on record, Inflow at all of the other reser-
voirs, except Enders Reservoir, was far below normal and close to the
driest years of record. (See Teble 1 and ixhibits 2 and 3).

Irrigation under Bureau operated projects was limited in 1954
to areas in the Republican River Basin. No shortages of irrigation water
were experienced, Table 2 lists the monthly diversion by the various
canals and Exhibits 4 and 5 show the cumulative monthly diversions during
195L. A total of about 17,950 acres was irrigated under Bureau operated
projects during 1954 and approximately 15,670 acres of land not under
Burecau operated projects received supplemental water,

Tahle 3 shows the monthly inflow, outflow and reservoir content
at each of the reservoirs. The amount of storage releases indicated in
Table 3 was computed on a daily basis by determing the amount which
the mean daily outflow exceeded the mean daily inflow, These daily values
were sdded to give monthly totals. Stream flow records at inflow and
outflow gapes were used in these computations. A graph indicating
reservoir content at each reservoir is shown in Exhibit 6, Total annual
inflows at all reservoirs during the entire periods of record are shown
in Exhibits 7 through 1.

Exhibit 1 is a schematic drawing of the projects in the Kansas
River Projects aresz, This exhibit also contains a table listing im-
portant operational data including reservoir contents at the start and
end of the 1954 irrigation season.

Upper Republican Division

At Borny Reservoir natural flow rights were observed and
supplemental water was supplied to the Hale Ditch during 1954. A total
of 5,493 acre-feet was released for 1,541 acres. About half of the
acreage was on land above the canal and was served by sprinklers. The
total diversion included 642 acre~feet of supplemental water to 1,100
acres under "arren Act Contracts. The reservoir started the calendar
year with 37,500 acre-feet of storage und ended the year .ith 35,600
acre-feet of storage,

The minimum flow in the river below Ronny Dam was approximately
six second-feet and was due to seepage past the dam when the river outlet
was closed. Controlled spills occurred during the period March through
June, During October and November relesses were made to the river in
order to lower the reservoir level from elevation 3669,.30 feet to eleva-
tion 3668.60 feet. It is desirable that the elevation of the water level
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of Bonny Reservoir at the besinning 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 considerable danger of causing freezing damage to the Hale

Ditch outlet pipe when releases are made to the river, and spills through
the gated orifice are likely to cause ice formation in the gated area

and on the spillway.

The inflow into Bonny Reservoir in 1954 was 18,700 acre-feet,
The average for 26 years of record is 32,500 acre-feet.

Frenchman-Carhridge Division

Swanson Lake commenced the 195l calendar year with a storage
of 9,700 acre-feet and ended the year with a content of 25,700 acre—
feet. Reservoir releases were made to provide supplemental water to
the Riverside Canal and the Meeker Canal, Releases were also made for
the Bartley Canal., The total historical inflow in 1954 was 46,000 acre-
feet compared with a 32-year average of 136,600 acre-feet. The histori-
cal inflow, adjusted by adding upstream uses in 1954, was 51,600 acre-
feet compared with a 32-year adjusted average of 138,400 acre-feet.

Riverside Canal, which is non-Bureau operat.d, used 201
acre-feet of supplemental water under Warren sct Contracts on L51 acres.

Meeker Canal, operated by the Bureau, diverted a total of
11,375 acre-feet of natural flow and storage water to serve 3,051
acres. Supplemental storage amounting to 488 acre-feet was used on
800 acres.,

Bartley Canel diverted water for the first time in 195L.
Only 13.5 miles of the teotal 1Y miles of Bartley Canal received water
and this wss not started until late August. A total of 1,525 acre-
feet was used to irrigate 450 acres and pr.me the canal.

Enders Reservoir started the 195l calendar year with a total
storage of 3L,000 acre-feet and ended the year with 38,800 acre-feet.
Durin. much of the irrigation season most of the inflow was claimed by
senior water ri;hts and was not stored. Surplemental storage releases
under ljarren .ct Contracts were macde for the Culbertson Canal, Krotter
Canal, and various pum: irrigators in Frenchman Creek and Stinking
ilater Creek. Scme releases also were made for the Rartley Canal in
order to reduce the demand on Swanson Lake. The total inilow at the
Tmperial g2sing station was 50,300 acre-feet compared with a 3l-year
averzge of 49,600 acre-feet,

A total of 1,260 acre-feet of supplemental water was de~
livered to approximately 9,353 acres under the Culbertson Canal, which
is not operated by the Bureau.

Another non-Pureau operated system, Krotter Canal, used
290 acre-feet of supplementzl water on 1,028 acres.

7



Various pump irri.ators used a total of 850 acre-feet of
stora.e water on 3,024 acres,

On January 1, 1954, the storage in Harry Strunk Lake amounted
to 32,300 acre-feet. :t the end of the year the storage was 28,200
acre-feet, HKeleases were made to the Cambridge Canal and for senior
water ri:hts., Also a small amount of supplemental water was delivered
under ‘‘arren Act Contracts. Controlled spills occurred during the
period January through May., The total inflow for the year was 39,900
acre-feet corpzred with a 30-year avera_e of 55,600 acre-feet,

Durin; the period July 8-20 the entire natural flow of
anproximately 30 sacond-feet was by-passed at Cambridge Diversion
Dam, on orders of the State Vlater Commission, to satisfy a one second-
foot water right on the Republican River about 45 miles below the
diversion dam. At the end of that period a newly constructed wasteway
on the Cambridge Canal was available and was used to make deliveries
to the one second-foot water right senior to that of the Cambridge
Canal. The rate at which the by-passed natural flow progressed downe
stream indicated that if the 30-second foot by-pass was made contin-
uously during an extremely dry period the natural flow was not suffi-
cient to get to a point L5 miles below the diversion dame

A total of 22,859 acre-feet was diverted by the Cambridge
Canzl to serve 6,410 acres and to season the last 19 miles of newly
constructed canal,

Supplemental storage amounting to 231 acre-feet was delivered
from Harry Strunk Iake to 717 acres under pump irrigation.

Bostwick Division

During 1954 the lowest inflow on record occurred at Harlan
County Reservoir, On January 1, 1954 Harlan County Reservoir had a
total storaze content of 122,300 acre-feet. At the end of the year
the content was 160,000 acre-feet. Reservoir releases were made to
irrigate lands under the Franklin, Franklin South Side Pump, Superior,
and Courtland Cenals. The total historical inflow during 1954 was
116,400 acre~feet cormpared with a 26-year average of 492,300 acre-
feet, The historical inflow adjusted by adding upstream uses in 1954
amounted to 200,700 acre-feet compared with an adjusted average of
505,100 acre-feet.

Divercions were made for the first time in 1954 to about
14 miles of the Franklin Canal. A total of 7,930 acre-feet was diverted
to serve 1,356 acres and to season the canal,

The Franklin Pump Canal diverted 2,540 acre-feet to irrigate
1,519 acres.

The Superior Canal diverted 9,612 acre-feet to serve 3,865
acres.,



Courtland Canal diverted 13,601 acre-feet to serve a total
of 1,292 acres and season t.e canal. About 16 miles of the canal were
used in Nebraska and 8 miles were seascned in Kansas. 0Of the total
acreage, only 30 acres were in Kansas.

During the summer months, approximately LO second-feet were
by-passed at the Superior-Courtland Diversion Dam to provide minimum
flows recommended for stream pollution abatement. This recommendstion
appears in the "Statement of Operational Objectives for Harlan County
Reservoir" agreed upon by thne various cooper:ting states and agencies,
During much of the summer of 1954 it was necessary to make storage
releases from Harlan County Reservoir in order to provide the recommended
amount of by-pass.

Solomon Division

No storage occurred in Kirwin or [Webster Reservoirs during
195L4; however, Kirwin Reservoir will start storing in February 1955
and it is expected that stor.ge will start at Webster Reservoir in
November 1955,

In 1954 the flow at Kirwin Dam was 46,500 acre-feet compared

with a 35-year average of 55,800 acre-feet., The flow at Webster Dam
was 21,200 acre-feet compared with a 35-year average of 52,100 acre feet.

Smolcy Hill Division

Cedar Bluff Reservoir started the 195l calendar year with a
content of 110,000 acre-feet and ended tie year with a content of
95,200 acre-feet, The inflow of 3,200 acre-feet was the lowest on
record, The 36-year average inflow is 61,600 acre-feet. No con-
struction has started on the proposed irrigation system to be served
from Cedar Bluff Reservoir, Releases during 1954 were limited to those
required for stockwater downstream, an irrigation development farm, and
municipal water for the city of Russell, Kansas.

The irrigation development farm, served by a pump, diverted
176 acre-feet in 1%54 to irri_ate 76 acres.

During the months of July through October a total of about
2,200 acre-feet was released from the reservoir, in excess of that
required for minimum stockwater requirements, for the city of Russell
minicipal water supply purps on the Sroky Hill River at Pfeifer, Kansas,



CHAPT'R III

AVNUAL OPERATING PLAN FCR 1955

The Plan of QOperation for 1955 will be similar to the
Operation of 1954 and will not bear much resemblance to the basin
type of operation which will be required with complete development
in the Kansas River Projects area. The irrigation of land will be
limited primarily to the Republican River Basin except for the pos-
sible operation of development and research farms served by pumps
because no canals have yet been constructed in other river basins,.

Water Supply

The water supply outlook for 1955 is excellent for all
requirements due to the fact that the construction of reservoir dams
has taken place at a more rapid pace than the construction of canal
systems. Consequently, sufiicient storage water is available to more than
meet the maxirum requirements during this season. It is impossible
to forecast the exact inflows into the various reserveoirs; however, an
approach has been made to set up a method of estimating the flow on
the basis of freguency analysis of historical flows. The water supply
studies in the Republican River BDasin have been based upon tiie period
1929 to 1947 and fi.ures of flow, either estimated or actual, are
available for all of the critical points. For scme of the other
tributaries of the Kansas River, longer records have been used as a basis
of water supply. wnere records were short, they were extended to the
desired period of study by correlation procedures. Commencing with these
discharge tables from the water supply studies, individual tables of
discharge have been built up for each paging station 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 tables
also provide a basis for comparing the yearly flow with the computed
normal for each station.

It appears that any estimution of stream flows in the Kansas
River Projects area will be dependent primarily upon the frequency
analysis, due to the fact that the water supply is primarily dependent
upon runoff from rainstorms. Most of the streams have some base flow
from ground water, but only in the cases of lMedicine Creek and Frenchman
Creek is the ground water supply a major portion of the water supply.
Snow melt is not an important item because the tributaries do not drain
mountain areas. .fter the projects have been in operation for several
years, return flows will become an important item, but up to the present
time, no appreciable amounts of return flows have been developed from
Bureau constructed projects,

The frequency method or analysis was used to estimate reservoir
inflow for dry, normal and west conditions. Frequency curves were drawn
and shown as Exhibits 15 through 19. The discharge occurrences for.Jl0,
50, and 90 per cent of the time were used to represent wet, normal and
dry conditions, respectively. These computed values are shown in Table 1,
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The basic data used for the frequency analysis were as follows:

Bonny Reservoirs Twenty-six years, of which 15 years are direct
measurement and 11 are built up by correlations,
Jenuary 1929 - August 1937, is based on the built-up
records at Hale adjusted to the dam site, These records
are built up on a correlation of South Fork Republican
River 2t Hale versus Republican River at Max,

September 1937 - March 1940, is based on the Hale station
records filled out by correlation with South Fork Republican
near Benkleman,

April 1940 - September 1947, is based on Hale records adjusted
to the dam site.

October 1947 - March 1950, is based on South Fork Republican
River at Colorado-Kansas Line, adjusted to the dam site.

April 1950 - December 195kL, is the sum of records of South
Fork Republican River near Idzalia and Landsmzn Creek near Hale,

Swanson Lake, Thirty-two years, of which 31 are direct measurement
and one is built up by correlation.

January 1922 ~ December 1922 and January 1924 - Novermber 1946,
are based on records of Republican River at Culbertson adjusted
to the dem site. During this period, records for Culbertson
for April and October 1929, and Januar, through September 1930,
were estimated by correlation with Republican River at Max.

December 1945 - July 1950, records at Trenton were used,
Avgust 1950 - December 195, records at Stratton were used,
Starting with Juyly 1950, the historical records have been

corrected for upstream depletions.

Enders Reservoir, Thirty-one years, 21 of which are measured records
and 10 are built up by correlation.

January 192l - December 1930, records at Imperial were used.

January 1931 - November 1940, inflow considered to be 69
per cent of the flow at the Hamlet station of Frenchman Creek,

Decermber 19L0 - Decerber 195L, records at Imperizl were used.

Harry Strunk Lake. Thirty years, 2l years based on measurement and
S§ix years based on correlation.
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January 1925 - September 1931, January 1937 - September 1943,
and October 194lL - July 1949, based on Medicine Creek records
at Cambridge, adjusted to Harry Strunk ILake.

October 1931 - December 1936, based on correlation between
Medicine Creek at Cambridge and Frenchman Creek at Culbertson.

October 1943 - September 19k, based on correlation between
Carbridce and Red Willow Creek near Red T7illow.

August 1949 - Decerber 1954, is the sum of records of liedicine
Creek and Mitchell Creek above Harry Strunk Lake,

Harlan County Reservoir. Twenty-six years, all based on measurement.

Jeruary 1929 - September 1947, is based on Bloomington records
adjusted to the reserveoir location.

October 1947 - December 1954, is considered to be the sum of
records of Republican River at Orleans, Sappa Creek near
Stamford, and Prairie Dog Creek near VWoodruff. Starting with
August 1949 historical records have been corrected for upstream
depletions,

Kirwin Reservoir, Thirty-five years of which 22 years are records and
13 years hased on correlations. January 1920 - June 1325,
September 1928 ~ June 1932, and January 1942 to Decermber 195l
are recorcsa.

July 1925 - August 1928 based on correlation with Solomon at
Niles,.

September 1928 - June 1932 are records.
July 1932 - December 1941 based on correlation with Solomon
&t Beloit.

January 1942 - December 195} are records,

¥al

Webster Reservoir. Thirty-five years of which 10 years are records and
25 based on correlations.

February 1945 - June 1945; October 1945 - December 1954 are
records,

Januvary 1920 - June 1925; September 1928 - June 1932; July
1942 - January 1945 and July 1945 - September 1945 are cor—
related with South Fork Solomon at Alton.

July 1925 - Auzust 1928 correlated with Solomon at Niles.

July 1932 - June 1942 correlsted with Solomon at Beloit.



Cedar Bluff Heservoir. Thirty-six years, of which 13 are records and
23 are based upon correlations with records at other stations.

Januery 1919 - December 1941, based on Smoky Hill kiver near
Zllis extendad by correlation with Bllsworth Stution and
adjusted to the dam site., (Ellsworth correlated with wsentor
for July 1925 - July 1928),

January 1942 - January 1950, based on records at wsllis adjusted
to dam site,

February 1950 - Axil 1951, ars records at lansom st«tion,

May, June, July 1951, are from USUS Water Supply Pager #1139,
records of strsamflow at the ransom guging station,

August 1951 - December 1954, are records at the .rnold gauging
station,

Istimated water deguirements

Irrigation Zequirements

Use of river water for irri;uation purposes during 19.5 will
be confined to the LKevublican River _asii exceot for the development
farm which is irrigated by pump diversion from the strsam below the
Cedar Bluff Heservoir, It is exp=zcted that about 23,740 acres will be
irrigatsd in the kepublican hiver Basin under Sureau operated canals,
In addition, it is expected that in a dry year about 17,600 acres of
lands under nrivate canals and stream pumps may be irrigated with
supplemental stora e water,

The irrigation requirements for 1955 have bLeen estimated
for dry, normal and wet conditions. The diversion requirement tables
as used in the bostwick Division and Frenchnan-Caubridge Division
Definite Plan Hdenorts were used as the basis for determi:ing the
diversion rates for the various conditions. The diversion rates thus
obtained were then corrected for canal loss rates obtzinsd from actual
experience and for water resguired for seasoning the canal, and then
these adjusted aiversion retes were applied to the acresapgs expected to
be irrigated. G&stimuted irrigstion requirements isor 1955 are shown in
Table 4,

I'ishery Heguirsments

at Bonny ideservoir, Swanson Lake, unders neservoir, Harry
Strunk Lake, Harlan County heservoir, and Cedar Bluff Keservoir there
will be adequate storage for fishery needs in the reservoirs, The
interests respoiisible for fishing and recreation at the various
reservoirs are kept informed of any major changes in the storage of
water in order that the maximum benefits may be obtained for thess two
purnoses, Below the reservoirs the benefits tor fish are incidental
to releases made for stock water or other purposes,
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Public Health Eeauitgments

The “Stuterent of Cperational Objectives for Harlan County
Reservoir" agreed upon June 27, 1952 at Lincoln, Nebraska by the various
cooperating states and agencies sets desired minimum {lows to be main-
tained because of public health requirements at various points down-
stream from Harlan County Dam. The recommended minimum flows in
second feet are as follows:

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

Franklin, Nebraska 2 2 3 5 8 i I 2
Red Cloud, Nebraska L 5 8 12 20 9 6
Superior, Nebraska 8 10 16 2l LO 18 12
Scandia, Kansas 6 8 12 18 30 1L 9
Concordia, Kansas 9 12 19 28 L7 21 1
Clay Center, Kansas 7 8 13 20 33 15 10
Tunction City, Kansas 8 10 16 2L o) 18 20

During 195);, releases were made from Harlan County Reservoir
to provide minimum flows recommended for stream pollution abatement.
There were times when rmch of the release for this purpose was storage
water which had been filed upon for irrigation purposes. It is expected
that within the next few years the use of storage water from Harlan
County Reservoir for stream pollution abatement will probably have to be
discontinued. The storage use filings for all reservoirs in the
Frenchman-Cambridge and Bostwick Division of Nebraska were made in such a
manner that all irrigation districts under Federally constructed develop-
ments in the Frenchman-Cambridge and Bostwick Division (including lands
in Nebraska and Kansas) will, insofar as possible, share equitably the
available water supply with respect to irrigation requirements during
periods of shortages. Therefore, the practice of wasting irrigation
storage water for pollution abatement or recreational purposes conflicts
with the interests of irrigstion in the Frenchman-Cambridge and Bostwick
Division, and this should be a matter of concern to the irrigation
districts affected.

Flood Control Reguirements

The Corps of Engineers is responsible for flood control oper-
ations in the Kansas River Projects area. They have indicated that
storage allocated to flood control will be operated to control the flow
downstream to effect the maximum practicable reduction in flood damages
on the streams below the dams and on the Kansas ana llissouri Rivers,
Storage will be kept at or below the bottom of the flood control pcols
in all reservoirs, except during impoundment and release of flood inflows.

Operating Limitations

During the summer months of 1955, there will be no operating
limitations at any of the reservoirs at which irrigation water will be
stored except that the maximum storage for this purpose will be limited
to the top of the various irrigation pools. During winter months it is
sometimes necessary to keep from storing when riprap on a dam is being
repaired, There is a possibility that this may be necessary at Harry
Strunk in the fall of 1955, Unless riprap damage occurs, this will not
be necessary at any of the other dams. Storage at Bomny is limited to
about 3 or i feet below the tup of the irrigation pool in the fall months
in order to keep the reservoir from spilling during winter months.
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When it is apparent that a reservoir will spill before the
start of the irrigation season, it is planned that continuous release
will be made during winter uonths at a rate to have the reservoir full
in the following april, This will avoid extremes in reservoir releases
and also keep the water level lower during winter months when high winds
can cause wave action and damage to riprap,

Reservoir Operating Criteria

The adopted policy provides that all appropriate facilities
be operated for maximum flood control, fish and wildlife, recreation,
and pollution abatement after irrigation requirements are satisfied.
A minimum release of approximately 3 to 10 second-feet will be made at
all times for livestock water downstream except when seepage below a
reservoir is sufficient to meet this requirement., The operating criteria
in 1955 for the various reservoirs will be as follows:

Bonny Reservoir, Store all available inflow that can be stored in the
irrigation pool, Stored water may be released under terms of liarren act
Contracts to irrigators under the Hale Ditch. During the month of
Cetober; it will be necessary to see that the water level is at least
three or four feet below the top of the irrigation pool and it may be
necessary to mezke releases to the river to achieve this. It is not
desirable to have spills pass through the gated spillway orifice during
winter months because of the possibility of ice freezing in the orifice
and on the spillway. Also, during winter months there is danager of the
water freezing in the Hale Ditch pipe when releases are made to the river,
because water backs into this pipe when releases are made through the
river outlet works. During that part of the year when there is no danager
of water freezing in the Hale Ditch pipe, spills can be passed through
the outlet works, or the gated spillway.

Swanson lake, All available water will be stored in the irrigation pool,
Releases will be made to serve new lands under the Bartley Canal and to
provide storage water under Warren act Contracts to lands under the
Meeker Canal and Riverside Canal,

Znders Reservoir. 4All available inflow will be stored in the irrigation
pool, OStorage water may be released under terms of Warren Act Contracts
to the Culbertson and Krotter Canals 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,

Harry Strunk lake, Store all available inflow and supply water to the
Cambridge Canal. Also water may be sold under Warren Act Contracts to
private pump irrigators downstream, Controlled spills will be passed
through the outlet works in order to avoid spills over the spillway,
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Harlan County Reserveir., £11 inflow not reguired for releases will be
stored, Water will be supplied to the Franklin Canal, Naponee 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 Reguirements," previously discussed in this report,

Kirwin Reservoirs. Store all available inflow starting in February 1955,
unless critical flood conditions interfere with construction in which
case flood water will be by-passed, through the river outlet works if
possible., A maximum by-pass of about five second-feet is expected to
satisfy all requirements immediately below the dam; however, this release
will be increased if necessary to satisfy senior water rights.

Webster Reservoir, WMake closure in November 1955 and store all available
inflow except a maximum by-pass of five second-feet for stockwater,

Cedar Bluff Reservoire Store all available inflow., Heleases may be
made for the irrigation demonstration farm about six miles downstream.
Water may «lso be released under terms of a special contract to the
municipal water supply pumps of the City of Russell, Kansas.

1955 Operation Plan by Division

It is planned tnat 23,810 acres of land in Nebraska will be
irrigated under csnals operated by the Buresu of Reclamation in 1955.
During a dry year, it is estimated that as much as 16,500 acres cf land
with private irrigation ri.hts would receive supplemental storage water
in Nebraska. About 1,540 acres of land in Colorado will be irrigated
by the privately operated Hale Ditch of which 1,100 acres may use supple-
mental storage water. Approximately 76 acres of land at an irrigation
development far below Cedar Bluff Dam will be served in Kansas. A
listing of the approximate acrea.es to be served next year and the
estimated irrigation recuirements for camal or pump diversions during
a dry, normal, or wet year are shown in Table L, and Zxhibits 2 and 3.
Operation tables estimating reservoir operations if 1955 is a dry,
median, or wet yesr are shown in Tables 7 through 12 and ixhibit 1k,

Upper Republican Division

On January 1, 1955, Bonny Reservoir had a total content of
35,690 acre-feet., Tt is expected that the irrigation pool will be full
before the beginning of the 1955 irrigation season. Water claimed under
natural flow rights will be delivered to the Hale Ditch. Storage water
will be more than adeqguate to meet requirements of the Hale Ditch under
Warren Act Contrscts. No Federally constructed irrigation developments
will be served during 1955. It is anticipated that if 1955 inflow is
equal to that of a median year, the reservoir content at the end of the
calendar year will be 37,800 acre-feet. Bonny Reservoir can be expected
to spill, if 1955 is a wet or median year,
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Frenchman-Cambridge Division

Swanson Lake started the 1955 Calendar Year with a total
content of 24,740 acre-feet. It will be possible to use all of the
Bartley Canel to irrigate 2,300 acres of the ed Willow Unit in 1955,
Inflows into Swanson Lake which are claimed under natural flow rights
by the Meeker Canal .7ill be by-passed downstream. Also, lands under
the Veeker Canal and the Riverside Canal may receive supplemental
storage from Swanson ILake under Warren Act Contrzcts. If the 1955
inflow is equal to that of & median jear, the content of Swanson Lake
at the end of the year will be 112,300 acre-feet. Swanson Lake will
spill if 1955 is a wet year.

On January 1, 1955, the total content of Enders Reservoir was
38,930 acre~feet, The irri.ation pool will be filled before the begin-
ning of the 1955 irrigation season. No canals operated by the Bureau of
Reclamation will he served from Enders Reservoir during 1955, except for
Meeker and Bartley Canals if the demand on Swanson Lake becomes ex-
ceptionally heavy, Supplemental storage water may be sold under Warren
Act Contracts to private irrigators. If the inflow into Enders Reservoir
during 1955 is equal to that of a median year, the content at the end of
the year will be approximately 38,700 acre-feet. Enders ieservoir will
spill in 1955 even under dry conditions.

Harry Strunk Lake started the 1955 Calendar Year with a total
content of 28,230 acre-feet, The irrigation pool will be filled before
the beginning of the 1955 irrigation season. It will be used in 1955
to serve 7,850 acres under all of the Cambride.e Main Canal and Laterals.
Supplemental storage water may be sold under Warren Act Contracts to
pump irrigators., If 1955 conditions are equal to that of a median year,
the content of Harry Strunk Lake at the end of the year will be about
33,300 acre-feet, The reservoir will spill if 1955 is a wet or a median
year,

Rostwick Division

Releases from Harlan County for public health requirements
downstream will be made according to schedules previocusly discussed in
this report. The reservoir will be used in 1955 to irrigate about
10,535 acres of land, All of this will be in Nebraska, except for 925
acres in Kansas under the Courtland Canal. The miles of each canal to
be used and approximate acreages to be served during 1955 are listed
as follows:

Miles of Acres

Canal Main Canal Irrigated
Franklin 27 2,465
Naponee 8 345
Franklin Pump 5 1,500
Superior 30 4,000
Courtland (Nebraska) 16 1,300
Courtland (Kansas) a5 Pes

133 10,535
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On January 1, 1955, the total content of Harlan County
Reservoir was 160,330 acre-feet. If the inflow into Harlan County
Reservoir is equal to that of a median year, the content at the end
of the year is estimated to be 350,100, Harlan County Reservoir
will spill if 1955 is a wet or a median year,

Solomon Division

Storage will commence at Kirwin Reservoir in February 1955,
Excert for a possible flood emergency, interfering with construction
operations, no release above 5 second-feet will be required, except
for senior water rights. If 1955 is a median year, it is expected that
the reservoir content at the end of the calendar year will be about
28,500 acre-feet. Kirwin Reservoir will spill if 1955 is a wet year,

It is expected that closure at liebster Dam will not be made
until November of 1955; therefore, storage at the end of the year will
be negligible,

Smoky Hill Division

The total storage in Cedar Bluff Reservoir at the beginning
of the 1955 Calendar Year was 95,000 acre-feet., No Bureau operated
canals will be served; however, about 76 acres of land in an irrigation
demonostration farm will receive water from the reservoir. Storage water
may be delivered to pump sites downstream for the City of Russell, Kansas
If the 1955 inflow is equal to that of a median year, the content of
Cedar Bluff Reservcir at the end of the year will be approximately
115,700 acre-feet,
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INFLOW TO RESERVOIRS

(UPPER REPUBLICAN AND FRENCHMAN-CAMBRIDGE DIVISIONS)

Exhibit 2
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Exhibit 3

INFLOW TO RESERVOIRS

(BOSTWICK, SOLOMON, AND SMOKY HILL DIVISIONS)
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Exhibit 4
IRRIGATION DIVERSIONS
(UPPER REPUBLICAN AND FRENCHMAN-CAMBRIDGE DIVISIONS)
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(BOSTWICK DIVISION)

IRRIGATION DIVERSIONS

Exhibit 5
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ANNUAL INFLOW — BONNY RESERVOIR
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INFLOW FREQUENCY CURVES
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INFLOW FREQUENCY CURVES
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TABLE 1
INFLOW INTO RESERVOIRS - 1954 RECORDS, 1955 ESTIMATES

e 000 Acre=-feet,

i A4 Revoxda - 1955 Estimates 2/
Reservoir Actual Adjusted 1/ Dry Yr. liedian Yr, Wet Yr,
Bonny 18,7 19.0 27.0 42.0
Swanson Lake 46,0 51.6 720 123.0 2050
Enders 5043 4245 495 57.2
Harry Strunk Lake 39.9 3440 5248 £3.0
Harlan County 116.4 200,7 290,0 46540 800.0
Kirwin 46,5 3/ 16.7 38,6 116,0
Tlebster 2442 Lf 1.0 3443 100.0
Cedar Bluff 342 14.0 4£1.0 130.0

1/ Adjusted by adding upstream depletions caused by reservoirs and canals in Missouri River
Basin Projects.

2/ Values determined from inflow frequency curve. A velue of 90% on curve = dry year, 50%
= median year, and 10% = wet year.

3/ Wo storage during 1954. Expect storage to commence about February 15, 1955,

L/ Vo storage during 1954. Expect storage to commence about October 1, 1955,




TABLE 2

Sheet 1 of 2

CANAL DIVERSIONS AND ACRES IRRIGATED - 19514
(ABOVE HARLAN COUNTY RESERVOIR)

Canal Month
Hale Ditch 1/ Apr,
May
(1,541 Ac. Total) June
July
(1,100 Ac. Supplemental Aug,
Storage) Sept.,
Oct ©
Nov,
Dec,
Total
Private Pumps June
and Canals 3/ July
Augo
(14,573 Ac. Supplemental Sept.
Storage) Total
Meeker Canal Apr,
Mover
(3,051 Ac. Total) Juae
July
(800 Ac. Supplemental Aug,
Storage) Sept.
Oct,
Total
Bartley Canal Aug.
Sept,
(450 Ac.) Oct.,
Total
Cambridge Canal May
June
(6,410 Ac,) July
Aug.
Sept.,
Oct,
Nov,
Total
y
2/
government operated irrigat
supplemental natural flow rights,
3/ Includes Culbertson Canal

irrigators,

39

Tobal Supplemental
Diversions (4.F,) Storage (A.Fs) 2/
102 0
643 0
734 LO
780 369
L2 126
L9 - 107
875 0
873 0
250 0
5,493 642
- i j
- 1,547
- 806
- _2l2
2,572
4L20 0
Thb 0
1,777 26
2,233 322
2,912 140
25313 0
97 =
LLL375 4L88
4O
1,255
.
1,525
756
2,563
10,026
5,167
3,064
956
327
22,859

Hale Ditch diverts water directly out of Bonny Reservoir.
Supplemental storage delivered under Warren Act Contracts to non-
ion systems and to Meeker Canal to

» Krotter Canal, Riverside Canal, and pump
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TABLE 2 (Cont.)

CANAL DIVERSIONS AND ACRES IRRIGATED — 1954
(BELOW HARLAN COUNTY RESERVOIR)

Canal Month Total Diversions (A,F,)

Franklin Canal May 910
June 1,652

(1,356 Ac.) July 2,856
Aug, 1,837

Sept. 675

Total 7,930

Franklin Pump Canal Apr, 9
May 0

June 157

(1:519 Aco) JUly 13 523
Aug. 752

Sept. 99

Total 2,540

Superior Canal Apr, 141
May 1.!133

(3,865 Ac.) June 274
July L4504

I.l',-?_: ~ l, 972

e e 1,390

Octs 198

Total 9,612

Courtland Canal May 31.073
Jure . 2,319

(1,292 Ac,)  July 4,082
Aug. 775

Sert. 2,253

OCt- 99

Total 13,601

(BELOW CEDAR BLUFF RESERVOIR)

Kutina Development Farm Month Total Diversions (A.F.)
Pump Diversion May 9.

June 373
(76.1 Ae,) Aug, 68,0

Sept, 16,0

Oct, 0

Nov, P B
Total -i73:g—

40
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TABLE 3
- RESERVOUIR OPERATIONS DURING 1954
1000 Acre-feet
"Use of Storage Releases
Res. Cont. (Approx. )
Res, Res, at End Div. for Other
Reservoir DMonth Inflow Outflow of Mo. Irrig. Use Total
Bonny Jan, 2.2 0.4 39.1 0 0 0
Feb, 2.0 0.4 40.1 0 0 0
Mar, 2.8 0.6 T 0 0 0
Apr. 2.0 20 L0, 6 0 o3 i
M&y lt? 103 LI-O.S 0 ok i
June 0.2 i (55 § 39.0 0 .9 o9
July 3¢5 152 LOT oy ol «8
Aug. 1.0 5 (5 38.4 o | .5 .6
Sept, 0 0.9 36.8 sl B «9
Octn 003 2.1 3503 0 109 109
Nov. b s 157 34.8 0 .6 .6
Dec, 1.8 0.7 35.6 0 0 0
Total 18,7 13.5 .6 £ 6.l
Swanson Jan, Se3 0.7 13.3 0 0 0
Lake Feb, 8,2 03 20.8 0 0 0
Mar, 8.1 065 26,5 0 0 0
- Apr, 5.2 0:5 29,2 0 0 0
May 5.9 0.9 34.1 0 0 0
June 3.3 lOO 31""8 .2 .3 '5
July 0 2,6 30,5 3.2 o 2.6
Aug. 1.0 2.9 2T%e .8 1.9 2.7
Septu O 4-9 21.3 .8 1041 llvo()
Oct., 15 i 20.0 e o0 .8
Nov. a5 0.6 22,2 0 0 0
Dec, 337 063 25,7 0 0 0
Total = 6.0 16.9 32 8.3 13,5
Enders Jan, L.9 0.6 32 0 0 0
FEb. 359 005 39.8 0 0 0
Mar, L. 0.6 42,2 0 0 0
Apr, 3.6 1.8 42,9 0 ok AL
May L8 20l Lhe1 0 5 ak
June l|..2 l&-os l&206 0 98 08
July 4,0 6ol 38,9 13 140 2.3
Aug- iyl 5.9 36_-14- i 3 Tl 1.8
Septo o2 802 3107 .8 3-14' a2
OCtC 303 206 3207 92 05 07
NOV- l}ql 005 35'&’ O 0
Dec, L8 0,6 38,8 0 0 0
Joual 50,3 LrF 34,6 SORGRES C EENRe T e T
-

1/ Includes only the flow passing the Imperial Gaging Station.
41
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TABLE 3 (Cont.)

RESERVOIR OPERATIONS DURING 195.4

1000 Acre-feet
Use of Storage Releases

Res. Cont., (Approx, )
Res. Res, at End Div, for Other
Reservoir Month Inflow Outflow of Mo. Irig, Use Total
Harry Jan. 3.6 Ools 3hely 0 0 0
Strunk Feb, 4.0 2,9 3520 0 0 0
Lake Mar, 37 3.8 3b.4 0 0.1 0.1
Apr. 3els i S 35.6 0 0 0
May 6.l 3eb 38,1 0 1.0 1.0
June Fed 3.5 36.6 0.5 0.6 1.1
July 1.6 1255 25,7 9.6 153 30:9
Aug, 324 55 23.8 3eds 0.1 3.5
Sept. Yl 3.5 235 1.8 0 1.8
Oet, 2.8 0.5 234 0 0 0
Nov, 3.0 0.3 25.7 0] 0 o]
Dec, alt 0.4 28.2 0 0 0
Total 39.9 38.4 15,3 Bk 18,4
Harlan Jan, A Ooly 127.% 0 0 0
County Feb, 152 0.5 143.8 0 0 0]
Mar, 13.8 05 153,6 0 0 0
Apr, 107 0.8 162,1 0 0 0
May 30,7 22 189,.3 0 0 0
June 8.8 5.9 188.4 ds5 e 3.0
July 3.2 20,0 163,11 1259 5.8 1857
Aug. The3 12,4 163,6 6.3 2.5 8.8
Sept" 3-5 617 156.7 3.6 loj-i 500
OCt- 1.7 190 155¢2 03 014- 07
Nov, Lol 0.5 156,0 0 0 0
Dec. S5e7 0.6 160,0 0 0 0
Total 116.4 51,5 2.6 11,6 36,2
Cedar Jan, O.4 0.2 109.5 0 0 0
Bluff Feb, Jep 2 0.2 110.4 0 0 0
Mar, 0.3 0.3 108.8 0 0 0
Apr, 0.3 0.2 108,64 0 0 0
May Q7 0.3 115,2 0 0 0
June B a3 112,3 0 ol =
July 0 1.0 107.9 0 1.0 SO
Aug, 0 Pl 104,1 0 D s P
Sept o 0.1 0.8 100,5 0 .7 oF
Got., 0.1 Q7 98.0 0 o6 .6
Nov. 0 0-3 96.5 0 03 03
De('.o 0 OQB 95e2 O .3 53
Total Sa2 Bt 0 bl bLel

-
N



Dry ¥r.

Apr,
May
June
July
Aug.
Sept.
Oct.
Total

lledian Yr,

Apr,.
May
June
July
Aug.
Sept .
Oct °
Total

et ¥Yr,

Apr,
ey
June
July
Aug,
Sept.
Oct.
Total

TABLE

(

ESTIMATED CANAL DIVERSIONS AND ACRES TO BE IRRIGATED - 1955

(UNITS IN 1000 ACRE-FEET)

Pvt, Irrig.

Hale D, F-C Div,
(Suppl, to (Suppl. to
1,100 Ae.) 16,500 he.) 1/
0 0
0 0
0 3
2 3.5
.6 2.4
o, 2
Sl Al
1.0 6.2
0 0
0 0
0 0
0 1.4
0 3 no
0 |
- 7% Sectls
0 245
0 0
0 0
0 0
0 0
0 0
0 0
. I - [
0 0

1/ Est. 1,300 Acres for Median Year

Meeker c-
(Suppl. to

1,000 Ac.)

bonv~ocoo

]

o
-
o

BnvOoOOoOoO

.
\.UIO o

O“OOOOOOO

Bartley
Canal

(2,300 Ac.)

WO
NP~ =0 H W,

:

l.—l
n
°

o

(
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Cambridge
Canal

-3 0O\

oAUt O W

- -

(7,850 Ac.)

:

FMO\

=
-3
o
W o

-
ce

wWNnOoOoOo

o
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TABIE 4 (Cont.)
ESTIMATED CANAL DIVERSIONS AND ACRES TO BE IRRIGATED - 1955
(UNITS IN 1000 ACRE-FEET)
Franklin
Franklin Naponee Punp Superior Gourtland Kutina Develop,
Canal Canal Canal Canal Canal Farm

Dry Yr, (2,465 Ae.) (345 Ac.) (1,500 Aec,) (4,000 Ac.) (2,225 Ae.) JUR 750 . %) VDA
Apr, el o3 .6 Ead 1.9 0
May 2.5 .3 lz[» 1.4 3.3 IOI
June 3.8 D o 242 LT .02
July 502 07 1.5 309 5-5 004
Allg- 405 l? 1-4 305 5-4 ‘07
Sept--. 244 VA 9 2.5 3.9 <02
Oct s e i e s o 5 2al ~202.

Total 2243 3e2 6.0 15.9 26.8 .18
lMedian Yr.
Apr, 0 0 0 b 1.6 0
May 2.1 0 2 9 i; 5 0
June 3.5 05 05 l-‘-’l— 4-3 '01
July 4.8 ol 1.3 34 562 .03
Aug. bel 6 1.3 3.3 9.3 «04
Sept, 2.0 o3 o 242 3.8 01
Oct. 29 PRs. 22 .8 1.8 0T

Total 17.5 244 L3 12.6 25,1 .10
Vet Yr,
Apr. 0 0 0 0 0 0
Hay 0 0 0 0 0 0
June 0 0 0 0 0 0
JUly 3-9 -5 07 2t6 4'9 102
Augt 3-8 .6 J.-O 2-3 4.8 -03
Septs 1.6 3 o5 1.1 343 01
Oct, 0 0 0 M 0 0

Total 943 1.4 Red 6.0 13.0 .06



TAELE 5

BONNY RESERVOIR OPERATION STUDY
ESTIMATES FCR 1955

1 2 3 4 5 6 ¥ 8 9 10 3%
Values in 1000 Acre-feet Unless Indicated Otherwise
Type Net Rel, toc Rel, Total Res, Cont,
of Historiecal Evaporation Hale to Rel, Res, at End Res.
Year Mo, Inflow In, Ditch River Req. Change of M’oé Spill
35,
Dry Jan. 2.0 1.45 2 0 o5 LIRS 36.9
Feb, 2.1 185 .3 0 .5 5 4.3 38.2
Mar, A 245 < .4 o .5 sh ALS 39.7
Apr, 2.3 430 T A 5 o f B 40,5
May 2.0 5.35 9 o7 5 Y S A LO. L
June 1.9 6n95 L o7 D l.4 - .6 39.8
JUly 008 8030 1o1+ loo 05 105 ""2ol 37'7
Aug. 0.5 5 5 [ W | B | .5 1.6 242 35,5
Sept- 005 5020 08 17 05 1-2 "'105 31{'-0
Oct. 1.1 5.05 o8 06 I5 lol = 08 3302
NOV. 1.6 3005 05 né 05 lal 0 3302
Dec, 2,0 1,85 .3 0 5 o8 - dio 3Lyl
Total 19.0 -~ 52,50 8,5 5.7 Aty 3L 1,2
35,6
Median Jan, 2.3 T2 0 .5 L 2
Feb, 2.4 1.40 2 0 o5 .5 B 38,9
Mar, 3.0 1.85 «3 0 o5 o5 2.2 41,2
Apr. 2.5 2.80 .5 i .5 06 7‘ .2 ):#103 1,2
May 3.0 3.00 o5 o6 o5 l.1 0 41,3 1.4
June 3,0 Le S0 B .6 25 13 0 LY. 3 s % 1
July 1.2 6u25 1.0 06 .5 1.1 -~ 09 ll-O-ll-
Aug, 2k 6,10 1,0 o6 o5 1.1 0 LO.L
Sept" 1-6 1-1-030 07 |6 -5 lol e |2 i.{.0°2
Oct, i Le55 o7 o3 Sl 5.7 ~L, 7 35.5
Nov, 2,0 2:80 .4 3 o5 TS 36,3
Dec, 2,2 1,55 o 0 5 o5 £1,5 7.8
Total = 27.0 LOLO 6.5 N7 s T S T T . 37
35,
Wet  Jan. 2.8 TRk & 0 .5 o 37.8
Feb, 249 328 .2 0 o5 o5  f2.2 40,0
. Mar, 3.5 135 - 2 0 o5 5  £1.3 41,3 1.6
Apr' 3.6 2-'[!-0 o2 -l 05 06 O Llloj 208
- May 5.1 2,05 o3 o3 .5 .6 0 1.3 Le2
June 5.0 2.50 b % | .5 N3 0 41,3 L0
July 4.3 5.05 .8 o5 s . 1.0 0 41,3 2.5
Aug. 52 L.,00 o7 «5 o5 1.0 0 41,3 3.5
Sep‘t. 205 3.20 95 al-lv 05 ¢9 O [1-103 l‘l
OCt. 291 BQLI-O e5 03 70-]- 7014- "5r8 351‘5
NOVc 2-1& 2¢60 -l’-l- 0 05 05 %105 3700
Dec, 2.5 1,30 o2 0 5 o5 £1.8 38,8
Total 42,0 30,00 4.5 2.0 12,6 14.6 #3.2 19,7

45



TAELE 5 (Cont,)

BONNY RESERVCIR OPERATION STUDY
ESTIMATES FOR 1955

Explanation of Columns

Col.

o,

Col.

Col.

Col.

Col.

Cal,

Col,
Col,
Col,

Col,

i3

2%

33

I3

5%

63

8:

10:

113

As determined from inflow frequency curve, 90% on curve = dry year,
50% = median year, and 10% = wet year.

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

Historical records determired from freouency curve (noted for Col. a)
and distributed on a monthly basis.

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

Col. 4 values used to determine reservoir evaporation loss for
moenth.

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

Minimum of 8 c.f,s. (approximately 500 A.F. per month) seepage
around dam. Value indicated for October is the amount of release
necessary to draw the reservoir level down to an elevation 3 feet
below top of irrigation pool, This is necessary in order to keep
reservoir from spilling through spillway notch during winter
months. Danger of Ireezing water, and possible damage, in Hale
Ditch outlet pipe make it impractical to make releases through
river outlet during winter morths,

COlc 7 + 8|
Col. 3 = (Col, 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 A.F.)

L6



TAELE 6

SWANSCN LAKE OPERATION STUDY
ESTIMATES FOR 1955

-
1 2 3 A -] 6 7 8 9 10 11
Values in 1000 Acre-~feet Unless Indicated Otherwise
Type Corr, for Net Total Res, Cont .,
of Historical Upstr. Depleted Evaporation Rel., Res, at End Res,
Year Mo, Inflow Depl., Inflow 1In, Req. Change of Mo, Spills
25.7 ¥
Dry Jan, 8.1 -1.5 6,6 1.05 2 6 #5.8 31,5 &
Feb, YT ~-1.6 8.1 1,20 o3 ) 7(792 3807 7‘77"’35,,".‘,_#,
Mar, 11.0 -1.9 9.1 1.95 «5 & 48,0 bbe? 9 o duf¥s5
Apr, 8.8 -1:5 Ted. 3,85 1,0 .6 #5T SR hog—" i svwbdY
May 8.2 - .8 Toh  ho10 1.2 2.8 /3.4 55.8%/°°7
June 75 sk 70520 15 2.9 & kL \
July 1.9 £ 5 el T 25 59 S48 BAgE
Aug, 2.0 o 2.7 5.9 L L% 1.0 49.6
Sept. 0.8 £ .5 L3 525 Lh ke k3 U853
Oct. 2.8 0 2.8 B0 1) 1,6 40,2 L5.5
Nov, 5.7 ~ o5 5.2 2,70 £ 6  £3.9  L9.4
Dec, 6,3 ~1.5 Le8 1430 .3 6  £3.9  53.34/249+240 = G/
Total 73.0 8.3 BliT 4880 12.% 258 #£oT7.6
25,7
Median Jan,  10.3 3.8 BeE . 8. @Ry e oY
Feb, 12,8 wl.9 10.9 1.00 o 6 410,31 L3.5 73, 8
- M&I‘. 1}4-.9 "2-5 12.14- l.hO .}_‘_ 06 %11.14. 51;..9 + _’r_’,'
Apro 1109 - -7 1102 2-14-0 07 .6 %9.9 61.“8 o el 4 T g
May 14.9 - <5 1h.h 2,10 .7 .6 A3 77.9
June 19.5 RERS 18.7 3,00 13 b f16.8 o7 > £y
July 5-5 - ol 5014- 6.10 2.3 3-3 '0.2 911—35
Aug. 6.8 <38 5.8 vy TR 7 S 0 9L.5
Sept- 5ol|- — 05 l+-9 3-14-0 1-3 397 “O‘l 91-},-14.
"Oct, L7 #L.0 87 L% 1.7 @ A0 10k >
Nov. 7.8 ~1.2 6.6 2,10 .9 6  A5.1 106.5
Dec. 8,5 o 0 Gl 310 b & 458 1183
Total 123.0 -8,7 114.3 35,05 12,2 15.5 486.6
25,7 ¥2.8
Wet  Jan. 13.7 -2.3 11.4 55 2 .6 A10.6 36,3 4o
Feb, 1604 Bk 14,0 B0 2 E AR bk 'S DA
Mar, 20.0 i, 18.5 .60 o2 o5 ST, 67.2 3
Apr, 16,7 - 16,5 .60 G 6 £15.6 £2,8"
May 23,9 L 23.6 80 .3 6 £22,7 105.5
June 27.5 - ol 27.1 1.90 =T B LT 120 1.1
July 29.0 - .8 28,2 OO 1.7 .6 0 12052 25.9
Aug. 15:1 - 7 14,4 5,00 2.1 o6 0 120.2 X7
Sept. 11.% - 5 11,0 2siD - 1.0 b 0 120.2 9.4
Oct. 9.6 #543 14,9 @ 3.80 1.6 B0 120.2 12:%
Nov. 10.5 1.9 8.6 1.60 6 o6 0 120.2 T.b
Dec, 11,1 I % | 65 <3 ¥ 120.2 8,2
Total 205.0 =77 $97:3- T8E.50 9.2 7.2 Ni.h 86,4
-

L7
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TABLE 6 (Cont.)

SWANSON LAKE - RESERVUIR OPERATION STUDY
ESTIMATES FOR 1955

Explanation of Columns

Col.

Cole.

Col.

Col..

Col,

Col.

Col.

Col.
Col,
Col.

Col.

14

24

34

i

As determined from inflow frequency curve, 907 on curve = dry
year, 50% = median year, and 10% = wet year.

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 total takea from curve (noted for Col. 1) and
distributed on a monthly basis.

Estimated 1955 depletions or releases resulting from upstream
flood control and irrigation works built after 1947,

Col. 3 = Col, L.

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

Col. 6 value used to determine reservoir evaporation loss for
month,

Irrigation and other requirements.
ok, 5 ~ (Col. 7 + 8)
Content at end of previous month + Col, 9,

Values from Col, 9 which would cause reservoir contert to exceed
total storage at top of irrigation pool (120,200 A.F.)



TABLE 7

ENDERS RESERVOIR OPERATION STUDY
ESTIMATES FOR 1955

1 2 3 b 5 6 7 8 9
Values in 1000 Acre-fee:t Unless Indicated Otherwise
Type Net Total Res, Cont.

of Historieal Evaporation Release Res, at End Res,
Year Mo, Inflow . Reqg, Change of Mo, Spill

38.8

DI'y Jan. li-el 1.05 o2 06 71303 16201
Feb, 3.8 1.20 - 6 FL N L5 0.6
Mar, 3.9 1.95 3 N 0 L5 3.0

Apr. 3n 7 14..10 .6 -’-I-oé "’lg 5 1-1-300

May 366 h»65 06 ha5 —115 hlos

June 30& 5-25 a? hoh -107 39.8

July 301 8.60 102 59\6 "'397 36.1

Aug., 3.l be g5 o8 Led ~205 33.6

Sept, 362 5650 o6 Lo3 =1,7 31,9

Oct, Bely L .60 «5 Le3 1.4 3065

Nov, Sols 2.65 o3 1,2 #1.9 32.4

Dac, 3.8 1,20 l 1.2 £2.4 34.8
Total I|205 11-?-60 602 3607 "'Ll-co 306

38.8

Median Jan, 4.8 75 ol b Al 42,9
Feb, lin3 95 &) ob #L.6 Lives 2,0
Mar, Lol 135 o2 o6 0 LL.5 3.6

Apr. La3 2,60 oly ol -0.9 43.6

May G 3.00 o1 L8 -1.,1 42.5

June hiz 3- 55 DS '+18 "'101 L}l.!.l.

July 3.7 5490 .8 o -2e2 39.2

Augo 307 6\:50 -9 14-08 —2,0 372

Septq 3&6 3045 oD Lboé —1:5 3507

OCt. [-I--ul Ll-cBO cé 1{-58 —103 jllnb

Nov, L0 &850 1.8 #1.9 36.3

Dec, lo3 .90 el 1.8 A2, 1 38,7
Total /4.9e5 35060 11-09 3901 -O.l 5o6

38,8

Wet Jan. Sal 55 % 1 .6 £lioly 43,2
Feb, LioB i R o6 #1.3 Lh,5 2.8
Mar, 501 .95 =k o5 0 Lh.5 Rk
Apr. 14.:.7 080 'l 201& O 141"95 2'2

May Lo8 Teih o2 48 -0,2 L4.3

June 5ol 2.40 ol L.3 0.2 Ll .5

July be3 Lo35 o7 AR ~1,2 L3.3

Auga 1!—02 I+0 59 07 l!-'\8 “103 1{-2&-0

Sep‘b- Lo 6 2 a0 .3 b 3 «Qq 5 8 5

Oct, LeT Je35 o5 4.0 7#0:2 Ll

Nov, L7 1,99 a2 3.6 #0, 9 12,6

DeCo il—m 8 ____‘__'-'é’_"é_ gl 1 3 " 6 7“"_]_-_:_-]; ‘:,3 o 7
Total 57.2 23,30 545 39.4 #4o9 Sels

L9



TABLE 7 (Cont.)

ENDERS RESERVOIR OPERATION STUDY
ESTIMATES FOR 1955

Explanstion of Columns

Col, 1:

Col, &2

Col, 6:

Col. 7:
Col, 8:

Col, 93

As determined from inflow frequency curve, 90% on curve = dry
year, 507 = median year, and 10% = wet year.

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

Historical records determired from frequency curve (noted for Col. 1)
anc distributed on a monthly basis,

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

Col, 4 value used to determine reservoir evaporation loss for month,

Irrigation and other requirements, A minimum of approximately 10
cofess (600 A,F. per month) seepage can be e¥pected around the dam,
Values in Novembter and December are approximate continuous releases
that could be made and still have the reservoir approximately full
in the following April, If a reservoir is expected to spill, it is
better to make continuous regulated releases to fill the reservoir
gradually throughout the winter than it is to close the outlet for
a fev months and then suddenly start passing large amounts as soon
as the recervoir is full, This also keeps the water level lower
during winter months when high winds can causz wave action and
damage to riprap.

Col, 3 - (Col, 5 £ 6)
Corntent at end of previous month A Col, T

Values from Col, 7 that would cause reservolr content to exceed
total storage at top of irrigation pool (44,500 AT, )

50



HARRY STRUNK LAKE-RESERVOIR OPERATION STUDY

TABLE 8

ESTIMATES FOR 1955

31 2 3 L 5 3 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. Req. Change of Mo, Spill
28,2
Dry Jan. 2.8 W76 P8 | 3 #2414 30.6
Feb, 3.1 .89 % .3 ¥2.7 33.3
Mar. 3.7 1.87 2 . £3.2 36.5
Apr, 3.5 Le23 .6 3.1 «0,2 36.3
May 3.2 4.07 .6 Le3 ~1.7 3.6
June 30’-!- 5‘02 n6 6e7 "'3.9 30.7
July 2.6 8.1 .9 10.5 -8,8 21.9
Aug. 2.6 Tok2 .5 9.2 ~7.2 15,7
Sept. 2.0 L.6l; o3 5.9 o 10.5
Oct., 2,2 Le52 2 2.9 -0.9 9.6
Nov. 2.4 2.57 % < £2.0 11,6
Dec. o 1,10 =9 .3 Vi 13,7
Total 34,0 45.50 Lol Lh.1 ~14.5 oy
28,2
Median Jan. 3.6 .50 3 3 £3.2 31.4
Feb. 3.9 75 i o3 #£3.5 3L4.9
Mar, Le2 1.40 2 3 #£3.7 38.6
Apr. e 2,29 3 1.2 £0.6 39.2 2.6
May 5.2 241 oy 2.4 0 39.2 2.4
June 8.8 357 5 3.0 0 392 Se3
Jllly 5.9 5-95 8 8.8 -317 3505
Aug, 3.6 5433 o7 7.1 -l 2 31.3
Sept. 3.1 3,51 il Bisl 2.4 28,9
Oct., G o L1k 5 2.1 #0.5 29.4
Nov, 242 2,00 .3 1.2 1.7 31,1
Dec. 3,5 .81 il 1.2 A5 33,3
Total 52,8 32.66 Loly 33.0 £5.1 10,3
28,2
Wet Jan. Lol .25 1 3 #4440 3.5
Feb. Le3 40 ol %3 #£3.9 36,1
Mar, 5.6 49 oX a3 £3.1 39.2 8.3
Apr, 6.0 .65 o1 o3 0 39,2 5.6
M&Y 708 lll-z 01 03 O 3902 70&»
June 20,2 .98 8 ¥ »3 0 3902 19.8
July 95 5,13 .8 542 0 39,2 3.5
Aug. 5.8 4.19 o3 5.5 0 3962
Sept. . Tl 2.33 oh 3e4 0 39,2 3.3
Octo !-Ivos 3066 05 1.0 0 39.2 3.0
Nov, 3.8 L6 el 4,0 ~0,3 38,9
Dec, L,O 3L P L0 01 38.8
Total 83.0 19.30 28 2L.9 £10.6 Ll 7

Sl



TABLE & (Cont,)

HARRY STRUNK LAKE-RESERVOIR OPERATION STUDY
ESTIMATES FOR 1955

Explanation of Columns

Gok. 13

Gol., 2=

Col. 32

Bol, &:

Col. 5

Col, 6:

Col, 72
Col, 8:

Col, 93

As determined from inflow frequency curve, 90% on curve = dry year,
50% = median year, and 10% = wet year.

Months for a calendar year in order to include a complete irrigation
S€as0I.

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

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

Col, 4 value used to determine reservoir evaporation loss for month,

Irrigation and other requirements, Values in November and December
are approximate continuous releases that could be made during winter
months and still have reservoir approximately full in the following
April. If a reservoir is expected to spill, it is better to fill
the reservoir gradually during the winter months than it is to close
the outlet for a few months and “hen suddenly start passing large
amounts as soon as the reservoir is full, This also keeps the water
level lower during winter months when high winds can cause wave
action and damage to riprap.

Col. 3 — (Col, 5 £ 6)
Content at end of previeus month £ Col. Y,

Values from Col, 7 that would cause reservoir content to exceed
total storage at top of irrigation pool (39,200 AF.)
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TABLE 9

HARLAN COUNTY RESERVOIR OPERATION STUDY
ESTIMATES FOR 1955

1 2 3 I 5 3 7 8 9 10 11
Values in 1000 Acre-feet Unless Indicated Otherwise
Type Corr, for Net Total Res. Cont,
of Historical Upstr. Depleted Evaporation Rel, Res, at End Res,
Year Mo, Inflow Depl, Inflow 1In, Req. Change of Mo, Spill:
Dec, (54) 160.0
Dry Jan, 18,1 -13.5 L6 .90 .6 R
Feb. 24,8 ~14,5 10.3 .78 .6 W6 - T S &~ %
Mar. 32.4 = P 83 1% 143 b A6 188,99
Apr, 28,8 -12,5 M- 70 B8 8- J5.5 -aekl
May 38,2 = 29.0 L.38 36 TN 7.0 2%
June 63.5 - 9.0 5he5 6460 5,5 bk S3.6 2487
July 25,4 = 1.9 2% 9.1 8.2 237 -B.h 2993
Aug. 17.2 =20 18,3 . g1 el 22,8 -15.3 2700
Sept. 1T £ 0.2 7.9 5:56 I.b 182 -11.9 2101
Oct, p - 3.5 22 - ha52 3T 6 9,1 D
Nov. 11,9 - 9.4 2.5 % 2,58 Sk +6  ~0,2 - 2008
Dec, 16,3 =10, 5 el .13 T R P
Total 290,.0 -99,9 190.1 51,00 42,5 102.7 Zih.9
Dec. (54) 160,0
Median Jan. 23,3 ~1742 6.1 .65 .5 & 5.0 1650
Feb, 31.4 -17.5 13,9 61 o5 4 L12.8 177.8
Mar, 37.8 5 1 194 1,13 .9 b £17.9 195.7
Apr, 40,7 -15.0 255713 - 1.8 6 A24.1  219.8
May 63.1 -19.2 L3989 8,27 38 2,5 38,4 256.9
June 106,8 -25,4 8l S5eli6 S 2.4 £73.6 331.8
July L6.9 -9.9 0 Y0 B2 ISk AL Yo
Aug, 30,4 -8.3 2Rk 801 6.6 208 2.0 Ao
Sept., 24.8 -5.8 IR0 AET BEY iy A7 ik
Oct., 17.5 -8.3 952 3.3 38 43 A1 B
Nov. 19.3 ~11.4 Ted GRS 1P b AT 3BaY 1.8
Dec, 23.0 ~12.7 10.3 71, .9 oh 0 350,1 8,8
Total 465,0 -169,1 295,9 36,30 37.5 58,0 £190.1 10,3
Dec. (5L4) 160,0
Wet Jan. 28,4 -21.7 65:7 - © 0 .6 6.1 166,11
Feb, 40,5 -21,2 19,3 .28 o2 6 £18.,7 184.8
Mar. 57.5 22,7 34,8 .70 .6 6 £33.6 218,4
Apr. 59,0 16,3 42,7 L .2 6 A41,9  260.3
May 109.7 -23.4 86.3 1,78 1.8 o6 #83.9 3Uh.2
June 184,64 =174 1672 1,58 1.8 6 £5.9 350,1 158.9
July 86.3 il 752  6.53 T Bk ) 350,1 62,6
Aug, 6Ll w0l 5450 343 3.9 10.9 0 350,1 39,2
Sept. ?6-2 ~749 6845 3081-} La2 205 0 350.1 61'4
Oct. 3462 ~0,3 33.9 2,28 2.6 o6 0 350.1 30.7
NOV. 28‘57 -30‘,-# 25-3 1003 112 .6 0] 350al 23;5
Dec, 30,8 ~3.5 273 o 40 ol o6 0 350,11 - 26.3
Total 800,0 ~-159,0 6410 22,00 24,1 2h.2 £190.1 402.6

23



TABLE 9 (Cont.)

HARLAN COUNTY RESERVCIR OPERATION STUDY
ESTIMATES FOR 1955

Explanation of Columns

Gal,

Col.

Col.,

Gol,

Col,

Col,

Col.

Col,

Col,
Col.

Col,

Bl

23

S

s

He

8:

10:

1ls

As determined from inflow frequency curve, 90% on curve = dry
year, 50% = median year, and 107 = wet year.

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

Historical records corrected for upstream storage, new diversions
for irrigation by canals constructed after 1947, and storage water
used by irrigatinn systems not operated by Bureau of Reclamation,
Annual total taken from curve (noted for Col, 1) and distributed on
a monthly basis.

Estimated 1955 depletinns or releases resulting from upstream
flood control and irrigation works built after 1947.

Col, 3 - Col, 4.

Net evaporation as determined from frequency curve distributed on
a monthly basis.

Col. 6 value used to determine reservoir evaporation loss for
month,

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

Col. 5 - (Col, 7 £ 8)
Content at end of previous month £ Col. 9.

Values from Col, 9 which would cause reservoir comtent to exceed
total storage at top of irrigation pool (350,100 AF.)



TAELE 10

KIRWIN RESERVOIR OPERATION STUDY
ESTIMATES FOR 1955

1 2 3 L 5 6 7 8 Y
Values in 1000 Acre-feet Unless Indicated Otherwise
Type Net Total Res, Cont.
of Historical Evaporation Release Res. at End Res,
Year Mo, Inflow Tn, Reqg. Change of Mo, Spill
Dry Jan, 4 1% 2 .91 0 0.1 0 0
Feb, o5 1,04 0 .5 0 0
Mar, 3:79 % | 5 #A1.0 1.0
Apr‘. lol& l&oéo I3 93 ;Zl.o 2.0
May 2.3 L.77 2 33 £1.8 3.8
June 3.8 6,32 =, 3 £3.2 7.0
July 3.3 8,80 b 3 #2.0 9.4
Aug., 248 7o Tl b 3 £1.3 10.7
Sept. 0.9 5.66 5 .3 KT 10.8
Oct- Oal li-.él otl- -3 -0-6 10.2
Nov. 0.4 2.54 P 3 i 0 10.2
Dec, 0.3 1.8 = ! .3 0.1 10,1
Total 16.7 50,00 3,0 3,6 £10.1
Median Jan. 0.9 13 0 0.9 0 0
Feb, 1.8 T7 0 1.8 ) 0
Mar, 2ol 1,04 <k 3 #1.7 Py
Apr, 2.6 1,89 o o3 $2,2 3.9
May L4e1l 3.60 5] e £3.6 7«5
June 10,2 Leb5 .5 3 £9.4 16,9
July 6.3 6.33 .9 3 £5.1 22,0
Aug. L3 5.56 .9 3 £3.1 25,1
Sept. 2.5 425 F 3 #£1le5 26,6
Oct., 1.6 3,59 b 5 £0.7 27.3
Nov. e 1,85 23 3 £0.6 29,9
Dec, 1,0 7L P | o3 £0.6 28.5
Total 38,6 35,00 /RN 5.7 £28,5
Wet Jan, 2,0 45 0 2.9 0 0
Feb, 29 50 0 2.7 0 0
Mar, 2.9 .56 i3 % £245 2.5
Apr, 5.3 .53 % 3 %/L.9 N
May 10,6 1,68 B .3 10,1 17.5
June 3.4 1.66 3 3 #32,8 50.3
July 14,5 I 3 £12,5 62.8
Aug, 20.4 LT - 30 3 A18.4 81,2
Sept. 1207 20?5 10 ¢3 7511.!4. 92.6
Oct., 5,2 2:27 1.0 3 £2.0 95.0 )
Nov, 3.9 1,02 A o3 0 95.0 3.2
DeC- 201-1- 0514— a4 03 0 9500 139
Total 116.0 22:310 78 el #95.0 6.6
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TABELE 10 (Cont.)

KIRWIN RESERVOIR OPERATION STUDY
ESTIKMATES FOR 1955

Explanation of Columns

Lol

Col.,

Col,

Col,

Col,

Col.

Col,
Col,

Col.

18

i)

As determined from inflow frequency curve, 90% on curve = dry
year, 50% = median year, and 10% = wet year.

Months for a calerdar year in order to include a complete irrigation
sSeagson,

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

Net evaporation, as determined frem frequency curve, distributed
on a menthly basis,

Col. 4 value used to determine reservoir evaporation loss for month,
Expect storage to commence about Mar. 1, 1955, Release during
storage will be approximately 5 second-feet. Records of stream-
flow pickup below dam indicate that pickup will be available to
satisfy senior water rights.

Col, 3 - (Col. 5 £ 6)

Content at end of previous month £ Col, 7o

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

56



TABLE 11

hd WEBSTER RESFRVOIR OPERATION STUDY
ESTIMATES FOR 1955

1 2 3 L 5 5 7 E 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 e Req. Change of Mo. Spill
Dry Jan, 0.2 T 0.2 0 0
Feb. .8 121l 0 .8 0 0
Mar, 1.3 2.08 0 L3 0 0
Apr, 1.6 Le¥2 O 1.5 0 0
May 8 a5 0 i.8 0 0
June L.0 TS50 0 D 0 0]
July 1,8 S04 O 1.8 0 0
Aug, s 8.08 0 12 0 0
Sept. .9 6.70 0 w7 0 0
Oct. 0] il 0] 0 0 0
Nov, 2 2el45 0 e 0 0
Dec, a2 120 0 22 0 0
Total 14.0 53450 0 1,0 0
- Median Ja.na O- 7 © 67 0 Oa 7 0 0
Feb, 1.7 .81 0 17 0 0
Mar, 240 1.48 0] 2.0 0 0
Apr, 2.9 2,72 0 2.9 0 0
May Lob 3ed3 0 Loly 0 0
June 1050 LoLO 0 10,0 0] 0
July L5 7.02 0 Le5 0 0
Aug, 33 5.72 0 3.3 0 0
Septn 2'3 llvl 69 O 2.3 O 0
Oct., .9 i - oD £ oo Ouks
Nov. -9 1,61 ol e £ .5 0.9
Dec, .7 .78 3 o3 £ .3 1.2
Total 3543 36.40 ali B2 #1.2
Wet Jan, 2ok «53 0 D 0 0]
Feb, 2.3 48 0 Lo 0 0
Mar, 3.8 ¢ 70 0 3.8 0 0
Apr. 63 1.00 0 6.3 0 0
May 10,0 1.74 0 10,0 0] 0
J'U.Ile 22.9 072 0 2209 0 0
July 14,4 5.63 0 14,4 0 6]
Aug, 15,5 lia03 0 15,5 0 0
Sept. 1252 3.75 0 A2 0 0
Oct., La7 2.83 3 o3 £hal 4.1
Nov, 3.7 <99 ol 3 #3.3 Tols
Dec, 2.3 .60 £l 3 a7 9.1
- Total  100.0 23,00 25 90,14 #9.1
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TAELE 11 (Cont, )

WEBSTER RESERVOIR OPERATION STUDY
ESTIMATES FCR 1955

Explanation of Columns

Col,

Col,

Col,

Col,

Col,

Col,

Col.
Col.
Col,

E

As determined from inflow frequency curve, 90% on curve = dry year,
50% = median year, and 10% = wet year.

lonths for a calendar year in order to include g 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, distributed on
a monthly basis.

Col, 4 value used to determine reservoir evaporation loss for
month,

Expect storage to commence about October 1, 1955, Release during
storage will be about 5 second-feet,

Col. 3 - (Col. 5 £ 6)
Content at end of previous month £ Col, i 7

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



-

TABLE 12

CEDAR BLUFF RESERVOIR COPERATION STUDY
ESTIMATES FCR 1955

L]

1 2 = N 5 b6 i 8 9
Values in 1000 Acre—feet Unless Indicated Othervise
Type Net Total Res. Cont.
of Historical Evaporation Release Res. at End Res.
Year Mo. Inflow I, Req. Change of Mo, Spill
O5e2
Dry Jan. Oollr 1'22 oLl‘ -3 ] -3 9’4—-9
Feb. .6 lo3l -Ll- o3 - o1 914'»8
-Mar. 08 2-31+ 07 03 G 02 91&06
ApI‘.. 99 49814- 116 03 -100 9306
May 196 4481 1.6 -3 i u3 9303
June 3.2 To75 2.8 3 £ .3 93.6
July 2.5 915 3.0 1.3 ~1,8 91,8
Aug, Xal 824, 2,7 1.3 ~2+3 89.5
Sept. el 6.69 231 1.2 2.4 87.1
OCt. -zi- 14--91{- 105 102 -203 82#08
Nov. .5 2,76 3 3 S 84,2
Dec. 5 lol5 als +3 — 2 8,.0
Total 14,0 55,50 17,8 Takk -11.2
e
Median  Jan, 0.9 106 .9 3 £ .3 9505
Feb, $.9 .10 -8 3 £ .6 96.1
Mar, 13 1.57 .5 3 £ 5 9646
Apr, 2.6 3.2 1.1 o3 £1e2 97.8
May Lok 309 1,1 3 £3.0 100, 8
June 10.8 b86 1,7 .3 8.8 109.6
July 6.1 7.68 3,0 3 #2.8 112,54
Aug, 5.1 R L - 1.9 Al 6 114.0
Sept., Lo Lobl 1,8 1.2 #1.6 115.6
Oct. 1.7 3-711- l.[,]. c6 = -3 11503
Nov, 3.2 2,13 .9 o3 0 115,3
Dec. 1.1 1.09 .4 3 £ ol 115,7
Total Al.O 39.75 14.7 5.8  £20.5
- 952
Wet Jan, 2.0 89 5 | 2 #£1.6 96,8
Feb. 2.3 .78 -l .3 7£l|9 9807
Mar, 3.1 1.05 =) R #2.5 101.2
Apr, 7.3 2.1 .8 .3 £6. 107.4
May 23,7 1.86 T 3 F2L7 129,1
June 36.5 .80 A 3 £35.8 164.9
July 15,7 6,07 3.8 3 A11.8 176.7
Aug. 17.6 3.98 - 2.8 3 £ 8. 185.1 A
Sept. 11.8 39T 2.5 =3 0 185.1 9.0
Oct, 6ol 2563 1.8 = 0 185.1 L.5
Nov, 2.5 1.52 o9 o3 0 185.1 T3
Dec. 2ql 983 eS 03 0 18501 103
Total 130,) 26.50 14.0 3.6 £89.9 2.5




TAELE 12 (Cont.)

CEDAR BLUFF RESERVOIR OPERATION STUDY
ESTIMATES FOR 1955

Explanation of Columns

Col, 1: As determined from inflow frequency curve, 90% on curve = dry
year, 50% = median year, and 1(% = wet year,

Col, 2: Months for a calendar year in order to include a complete
irrigation season,

Col. 3: Historical records determined from frequency curve (noted for
Col, 1) and distributed on a monthly basis,

Col. 4t Net evaporation, zs determined fr-m frequency curve, distributed
on a monthly basis,

Col. 5: Col. 4 value used to determine reservoir evaporation loss for
month,

Col. é: Releases for serinr water rights, irrigation, and municipal water
supply. Estimate minimum releases of about 5 second-feet required
to keep live stream below dam,

Col, 7: Col, 3 — (Col, 5 £ 6)

Col. 8: Content at end of previous month £ Col. 7.

Col., 9: Values from Col, 7 that would cause reservoir cortent to exceed
total storage at top of irrigation pool (185,100 A,F.)

60
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