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SYNOPSIS
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INTRODUCTION

This is the fifth Annual Operating Plan for irrigation units
in the Kansas River Projects area. Its primary purpose is to desciribe
the irrigation operations and responsibilities of the Bureau of leclan-
ation. It does not include operations for flood control which are the
responsibility of the Corps of Engineers.

The report is concerned primarily with the Federally constructed
irrigation facilities in the Republican, Solamon, and Smoky Hill River
drainage areas which were in operation during 1957 or are expected to be
in operation during 1958. Chapter 1 (or the Introduction) of the report
is a brief description of the irrigation units in the Kansas River Projects
Area. Chapter 11 gives a sumary of actual operations during 1957.

Chapter 111 presents operational estimates for 1958. The operational
data regarding Harlan County Reservoir, which was constructed and is
operated by the Corps of Engineers, has been bPrepared with the cooper-
ation of the Corps.

1957 OPERATIONS

The water supply for 1957 was more than adequate to satisfy
the irrigation requirements for the year. Irrigation water was delivered
to 49,200 acres under Bureau-constructed systems. Above average precipl-
tation during the irrigation season resulted in only approximately ,200
acres of land served by privately owned pumps and canals contracting for
supplemental storage water. Inflow at all reservoirs was above average
and in most cases was among the wettest years of record. Reservoirs in
operation were Bonny, Swanson Lake, Enders, Harry Strunk Lake, Harlan
County (operated by the Corps of Engineers), Lovewell, Kirwin, Webster
and Cedar Bluff. Lovewell Reservoir was placed in operation during
October 1957. Controlled spills occurred at all reservoirs except
Lovewell.

1958 OUTLOOK

The carryover storage in reservoirs of the Kansas River Projects
area is more than adequate to meet all expected irrigation demands in
' 1958, even if extremely dry conditions develop. Approximately 66,500
acres of Bureau-constructed or operated systems will receive irrigation
water in 1958. Under dry conditions as meny as 17,000 acres under
privately constructed irrigation systems may obtain supplemental water.
Tais 17,000 acres includes 9,600 acres under the Culbertson cenal which
was privately constructed, although in 1957 the Bureau of Recleamation
initiated rehabilitation work on the canal.
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ANNUAL OPERATING PLAN - KANSAS RIVER PROJECTS

1957 OPERATIONS - 1958 OUTLOOK

CHAPTER I - INTRODUCTION

Purpose of Report

The purpose of this Annual Operating Plan is to advise water
users, cooperating agencies, and other interests of the results of
irrigation operations during 1957 and the plan of irrigation operations
during 1958. The report also includes a brief description of the irriga-
tion units, including Federally-constructed canals and reservoirs.

Location and Major Festures

The Kensas River Projects refers to irrigation units of the
Kansas River Basin that are a part of the Missouri River Basin Project.
This includes multiple-purpose reservoirs which provide storage for
irrigation, flood control, municipal water supply, recreational purposes,
stream pollution sbatement, and other uses. The irrigation systems for
these units are served by dams and reservoirs that have been constructed
(and are operated) by the Bureau of Reclamation or the Corps of Engineers.
The canals end diversion dams have been constructed (or rehabilitated)
by the Bureau of Reclamation. The location mep of the various units is
shown in the general map of the Kansas River Basin (Frontispiece).

Ten reservoirs are now in operation. Eight of these (Bomny,
Swanson Lake, Enders, Harry Strunk Lake, Lovewell » Kirwin, Webster, and
Cedar Bluff) are operated by the Bureau of Reclamation. Two reservoirs
(Harlan County and Kanopolis) are operated by the Corps of Engineers.
Kanopolis Reservoir is not being used at present to serve an irrigation
unit, therefore, it is not listed with other irrigation facilities re-
ferred to in this report. Storage allocations for the various reservoirs
are shown in Table 1 on page 13. A schematic layout of these reservoirs
and the main irrigation canals is shown in Exhibit 1, page 18. Insofar
as it will be practical to do so, a plan of system operation will be
followed that will permit the water supply of the various reservoirs to be
shared equally during periods of shortages.

Irrigation Districts

Seven irrigation districts in the Kansas River Projects area
have contracted with the Bureau of Reclamation for construction of irriga-
tion facilities. These are the Frenchman Valley, H. & R. W., Frenchman-
Cambridge, and Nebraska-Bostwick in the State of Nebraska; and the Kansas-
Bostwick, Kirwin, and Webster Irrigation Districts in the State of Kansas.
Also the Almena Irrigation District, in Kensas » 1s negotiating with the
Bureau for such facilities. In addition to these districts , there are
possibilities that irrigation districts below Cedar Bluff and Kanopolis
Reservoirs (in Kansas) will be orgenized during 1958.



Frenchman Valley

Enders Reservoir and Culbertson Canal will be used +o serve
the Frenchman Valley Irrigation District. The Bureau of Reclamstion
initiated rehabilitation work on the Culbertson Canal during 1957;
however, additional construstion work is being delayed pending the
outcome of litigation regarding the validity of the district's repayment
contract with the government. If storage water, to supplement the
natural flow rights of the canal, carnot be made svailable in 1958
under the repeyment contract, it can be delivered under s temporary
Warren Act contrsct to the aprroximately 9,600 acres under the canal.

™ o Y

The H & RW (initials for Hitchcock and Red Willow Counties )
Irrigation District will be served after enlarging and extending the
Culbertson Canal now used to serve the Frenchman Velley District. Work
on this is being delayed becsuse this is affected by the same legal
question affecting the Frenchman Valley District. Present schedules
of construction (assuming ne extended litization) provide for
deliveries of water to part of the 11,500 acres of project lands under
the Culbertson Canal Extension by July 1961.

Frenchman-Cambridge

Eventually the Frenchman-Cambridge Irrigation District will
receive storasge water primarily from three reservoirs. Two of these,
Swanzon Lake snd Harry Strunk Reservoir; are in operation. Construction
of the third; Red Willow Reservoir, is being delayed until comstruction
funds become available for it.

Canals now in use for the Digtrict are Cambridge, Bartley,
Meeker-Driftwood (part of which is still under construction), and the
0ld Meeker Caral (which becomes a part of the new Meeker-Driftwood system
after June 1959 when that canal is expected to be completed). Two
additional canals, McCook and Red Willow, are planned for construction
when a storsge water suppiy beccmes available from Red Willow Reservoir.
After full development of the project a total of about b2,400 acres will
be irrigated in the District.

Nebrasgks - Boghwick

Harlan County Reservoir ig the primary source of storage water
for the Nebraska-Bostwick Ircigation District. After full development
by water users of the project area about 24,200 acres w111 be irrigated
in the District. The Franklin, Naponee, Franklin Pump, Superior, and
Courtland Canals have been completed toc serve the district.



Storage water for the Kansas-Bostwick Irrigation District
is provided primarily by Herlen County and Lovewell Reservoirs. The
Courtlend Canal ebove and below Lovewell Reservoir will be usged +to
serve approximately 49,000 acres in the District. Most of the
system above Lovewell Reservoir is complete except for small areas
to be served by pumps. The system below Lovewell Reservoir is
expected to be completed by May 1961.

Kirwin

The Kirwin Irrigation District is comprised of a project
area of about 11,500 acres. Most of the Kirwin canal system will be
completed before the 1958 irrigation season. Kirwin Reservoir is used
to supply storage water to the District.

Webster

The Webster Canal, nov under construction, will serve 8,500
acres in the Webster Irrigation District. Some of the area may be
irrigated in 1960. However, the completion of the canal system is
not expected before May 1961. Storage water for the District will be
supplied from Webster Reservoir.

Municipal Water

The city of Russell, Kansas, contracted for storage water
from Cedar Bluff Reservoir to supplement their natural flow rights in
1954 through 1957. The contracts for this have been of a temporary
nature because negotiations have not been completed for a long term
contract.

A long temm contract for supplying municipal water to the
city of Norton, Kansas, appears to be in the final stages of negotiation.
Actual deliveries of storage water under this contract must wait until
funds become availeble for construction of Norton Dam and Reservoir.

There is a possibility that additional cities, such as Beloit,
Kensas, may in fulure years consider contracting for municipal water.



CHAPTER IT - SUMMAKY OF 1957 OPERATIONS

Precipitation

Precipitation over most of the Kansas River Projects arca
was above average during 1957. This resulted in less demands on reser-
volr storage for irrigation. The total ennual precipitation at the
weather stations of the various dams ranged from 99 percent of normal
at Trenton and Lovewell Dams to 156 percent of normal at Webster Dam.
See Teble 2 on Page 1k.

Streamflow

At most reservoirs the total annusl inflow was one of the
highest on record. At Bonny Reservoir and Swanson Lake the 1957 inflow
was exceeded only in 1935. Inflows at Kirwin, Webster, and Csdar Bluff
Reservoirs were second only to those of 1951. The inflows to the other
reservoirs were well above normmal. The total annual recervoir inflows
of calendar year 1957 are campared graphically with other years of
record in Exhibits 23 through 31 (Page 40 to 48). Table 3 on Page 15
shows that the inflows varied fram 104 percent of nommsel at Endcrs
Reservoir to over 348 percent of nommal at Cedar Bluff Reservoir.

Reservoir Operations - 1957

There were no irrigation shortages and controlled spills
occurred at all Kansas River Projects reservoirs except Lovewell.
Operation hydrographs on which are plotted reservoir content, mean
monthly inflow, and mean monthly outflow are shown in Exhibits 2
through 10 (pages 19 to 27). Teble 4 on Page 16 gives the monthly
figures in acre feet for these values at each reservoir during 1957.

At reservoirs vhere the irrigation pools were filled there
were no instances where the flood control pool was even half filled.
In most instences less than 25 percent of the flood control poocl was
ever filled. The highest was Ll percent at Cedar Bluff Reservoir.
This information is given so as not to give the erroneous impression
that flood protection was not provided when the irrigation pools
were filled and the reservoirs spilled.

Bonny Resexvoixr

Corntrolled spills occurred at Bonny Reservoir during all, or
parus of, the months of May through September. During September the
reservolr level was lowered about three feet below the top of the irri-
gavion pool to reduce the amount of spill releases that may be required
during winter months. Releases to the Hale Ditch, a privately con-
structed and operated canal system, were made tc satisfy natural
flow rights. There was no demand for suppiemental storage water.



Swanson Ieks

The irrigation pool in Swanson Lake was filled for the first
time in May 1957. Controlled spills occurred throughout parts of May,
~une, July, and August. Releases for irrigation were made for Meeker-
Oriftwocd Canal, Bartley Canal, and supplemental requirements (under
Warrea Act Contracts) to the Meeker Canal.

Erders Reservolr

There was little demand for storage water in Enders Reservoir
except for same under Warren Act Contracts for pumps along Frenchman
Ureek and Stinking Water Creek. During most of the summer months the
natural inflow was released for senior water rights downstresm. Controlled
spills occurred in April, May and June.

Harry Strunk Ieke

The wvater supply from Harry Strunk Lake was more than adequate
to meat the irprigation demands of the Courtland Canal and of a few pump
irrigators obtalining storage water under Warren Act Contracts. Controllsd
spills cccurred during most of the period May through Septembesr.

Harlan County Reservoir

The irrigation pool in Harlan County Reservoir was filled for
the first time in June 1957. Controlled spills occurred during parts of
June, July, August and December. Irrigation releases were made for the
Franklin, Neponee, Franklin Pump, Superior, and Courtland Canals. During
Cetober approximately 27,000 acre-feet of water was released fram Harlan
County Reservoir for storage in Lovewell Reservoir. This resulted in a
drawiown of almost 15 feet of the water surface elevation at Harlan County;
bowever, this drawjown was replaced by inflow by the end of December. The
trensfer wes not mede before October because Lovewell Dam was not campleted.

Lovewall Reservoir

Clogure in ILovewell Dam was made May 29, 1957, but planned
storage did rot start wntil October 2, 1957. Over half of the total
sanual infiow of 43,100 acre-feet occurred during June. Most of this
inflow was stored temporarily, but was released as soon as possible so
that eommstruction of the dam could be campleted. No releases were made
for irrigation purposes. During October approximately 28,000 acre-
fset of water from the Republicean River and Harlan County Reservoir were
diverted intc Lovewell Dam through the Upper Courtlend Canal.

Klrwin Beservoilr

The irrigetion pool in Kirwin Reservoir was filled for the
Pivet time in July 1957 and controlled spills occurred during that
month. This wes the first year of releases to the Kirwin Canal.



Webster Reservoir

Webster Resarvoir had the irrigation pool filled for the first
time during Jume 1957. Controlled epills occurred during parts of July,
September, and October. No releases were made for irrigation.

Cedexr Bluff Reservoir

Exceptionally high inflows inte Cedar Bluff Reservoir kept the
reservoir level in the flood control pool during the last half of 1957.
Controlled spills also occurred during this period. These spills were
more then adequate to satisfy any downstresam demands by pump irrigators
for irrigation weter. No special releases were made for the municipal
water pumps of the City of Russell, Kansas because any requirements were
met by the reservoir spills.

Canal QOperations

During 1957 the total diversions by Bureau constructed and
operated canals (inzluding the existing Meeksr Canal) amounted to 96,470
acre-feet to serve 49,203 acres. This acresge included 11 ,468 acres in
Keangas and 37,735 a2cmes in Nebraska.

In ediition, 388 acre-feet of surplus storage was made avail-
able under Warren Aet Contracts to 4,187 acres under pump irrigation in
Nebraska. Tctal meleases of natural flow to the Hale Ditch amounted to
2,677 acre-fzet for 880 acres.

Monthly diversions for each canal are shown in Table 5 on
Page 17. tal anmuel diversions for the past few years of record and
acres irrigated are shown graphically in Exhibits 11 through 21 (Pages 28
to 39,.



CHAPTER IXI - ANNUAL OPERATING PLAN FOR 1958
Water Supply - 1958

The w=ier supply outlook for 1958 is excellent for all Kansas
River Pro,ecthz. No sghoriages for the Projects are expected, even under
the most dry weether conditions bscause of carryover storage in the various
regerveirs.

The total wabter supply at each reservoir which will be availsble
to meet demends on the reservoir emounts to the carryover storage from
previous years plus the 1958 inflow. The carryover figure is easily
debtemmined: howevar, it is practically impossible to predict future inflows
in arecas wheie the major part of the reservoir inflow results from rain
flood ruroff. For tais reason, estimates of fubture inflows are based on
2 prebability anelysis of racorded runoff. The "most probable" inflow
was assumed %o be thai point on the curve where the annual historical
inflow wvas equalad or excssded 50 percent of the time. Ten percent of
all the historical amnusl flows have been less than the selected
"reasonsble minimum" and 10 percent have besn greater than the selected
"reasonabie meximum.® The rrobability curves were shown in last year's
Arnual. Operating Plan and are not reproduced in this report. The ™most
probable”, "reascneble minimum", end "reasonable maximum" values used.
at each regervoir are shown in Table 3 on page 15. These values are
shown grephically on Extibits 23 through 31 (pages 40 to 48) for ready
camparison with historical values.

Reserveir Operations - 1958

torege limitations at all of the reservoirs for irrigation
purposes will be limited to storage below the top of the irrigation pool
&% each reservoir &s indicated in Teble 1 on page 13. State laws
regulating the use of water will also affect the amount and +ime of storing
stireanflows.

During winter months, when it is apparent that a reservoir will
spill vefors the shart of the next irrigation season, only that portion of
the inflow will be stowrszd continuocusly as will be required to f£ill most of
the irrigation pool by the first of May. This will avoid extremes in
reservoir releases. Also the reservoir level will be kept lower during
winter months when high winds can cause dsmage to riprsp by high wave
action. Conbinuous relesses through the river outlet at Bonny Dam during
winber months is not desirable because of possible dsmage to the Hale
Ditch outlet pipe by freszing water.

Hztimatez for the calendsr year 1958 showing the probable effects
on esca reservolr wadsr "most probable”, "reasonsble minimunm", and "reason-
able meximum” inflow conditions are shown in Exhibits 2 through 10 (pages 19
%o 2]). Seepoge losses, which vary from 1 cfs at Swanson Lake to 8 ofs
and Enders Reserveir, will be adequate to meet minimum flow requirements
at Bureau cperaied reservoirs.



Bonny Rassrvoir

Cavryover storsge in Bonny Reservoir will be more than adequate
to meet sny 1938 irrigetion requirements of supplemental storage water by
the Hele Ditch. Controlled spills will occur during 1958 even under very
low izflow conditions. This can occcur ss overflow through the gated spill-
way cr by releeses through the river outlet. Drawdowns by making releases
to the river in advencs of anticipated inflow conditions which will cause
the irrigatisa pool to mere them £1i11 are also considered controlled spills.
During freczing weather conditions s 1t 1s not desirable to make releasses
through the oublet works or over the spillway.

a whe futwe, same reducticn in fluctustion of reservoir levels
mey be cbiained by not trying to keep the level at the top of the irrigation
pocl during the sumeer months. Since it is desirable to enter the winter
moniths with & reservoir level three to four feet below the top of the
irrigation pool, holding the reservoir level at sbout 3670 feet (2 feet
below tie top of the irzigation pool) during the summer months would make
it pnecessery % make a drawiown of only one or two feet (instead of 3 or
L feet) prior tc winter operstiom. OFf course » this plan of operation
would be subject to revision during flood inflow or very dry weather con-
diticms. The preferciole time for fall drawdown will be the month of
Septamber,

Swanson Lake

Drrigation melesses from Swanson Lake will be used primarily to
serve lands under the Mesker, new Meeksr-Driftwood, and Bartley Canals.
If necessary, releaces may be made to assist in gserving canal systems
down-stresm. No shorteges sre apticipated during 1958. Surplus storsgs
mey be sold under temporary contracts to non~project systems. Swanson
Lake will spill wnder a1l inflow conditions.

fnders Reservoir

Combrolled spills will occur at Enders Reservoir during 1958.
Some releases can be mede to sssist in satisfying irrigation requirements
of tre Meeker and the Baritley Canals, although this probably will not be
necessary. Surpius storage may be supplied under temporary "Warren Act"
contracts to non-project systems and to the Culbertson Canal system.

Harry Stramx Late

Harry Strunk Leke will spill by the start of the 1958 irrigation
seasova. The maia irrigation reieases will be to the Cambridge Canal.
Storage releases of swcplus weter mey be made under temporary contracts to
supplenent natuel Tlow rights of pump irrigators in the Medicine Creek
we'tershed.




:Haz:--lan ‘CZ??\EEE

Farly gpills will occur at Harlan County Reservoir, even under
most dry intlow condibtions. Irrigation relesses will be mads to the
Franklin, Napones, Franklin Pump, Superior and Courtlsnd Cansl in Nebraska.
Also releases will be msde to the Courtland Canal and to Lovewell Reservoir
in Kansasz.

The plan of irrigation development for the Bostwick Division
in Nebrasks and Kensaz calls for irrigation use of Republican River flows
by diverting them through the upper Courtland Canal. 1957 was the first
year that melesses from Harlan County Reservoir were made for Lovewall
Reservoir but in the future some releases for this purpcse may be expected
each year. The timing and the amount of such trsnsfers of storage will
vary according to the weather conditions and the storage in both reservoirs.
During the irrigsiion season, Harlan County Reservoir will be used to
satisfy part of the irrigation requirements under all of the Courtland
Cangl. in Nebragks and Kansas.

If conditions pemmit, tramsfers of the larger smounts of storsge
water ususlly will not be made except during the first and last months of
the irrigation seascn. In most years » this will be May and September.
However, unususl conditions may result in transfers s month befere or a
month after the irrigation season. Transfers of storage during winter
moaths will be kept 4o & minimum because the canal needs to be dry during
that period for maintevance work. Alsc diversion during extremely cold
weather adds to maintenance costs of canal structures.

Minimum flow releases will be made in sccordance with the state-
ment of cperstionsl chjectives for Harlan County Reserveir.

Lovewell Reservoir

Lovawsill Reserveir was plamned for regulation of Courtland Canal
flows as well &s for storage of the natural flows of White Rock Creek.
The irrigation demands of lands under the lower Courtland Canal will be
met by water fram both sources. During periods of low water supply in
Harlan County Reserveir and Lovewell Reservoir as much as possible of
all the flow of the Republican River at the Superior-Courtland Diversion
Dam that is not needed by the Superior Canal s Courtland Cansal, or by
downstrear righats will be diverted into Lovewell Reservoir through the
Courtlend Cenal. Uuring extremely dry periods, such diversion may be
continued through the noneirrigation geason except for the months of
Janvary and Feobruary.

During peri ds of aedequate carryover storage, such as now exists 5
diverzions through the Courtland Canal during the nom-irrigstion seaszon
will be kept to a minimum. This will reduce operating and maintenance
coste of the upper Courtland Cenal. It is desirsble thst the reservoir



level at Lovewell be at an elevation of approximately 1578 feet or
above to reduce the possibilities of erosion of the upstream face of
the dam. If conditions remit, any drawdown of Harlan County Reser-
voir required to put the Lovewell elevation at 1578 feet at the end

of the irrigation season will be done in September. If surplus

water is available in Harlan County Reservoir and in the pickup below
the Reservoir, the irrigation pool in Lovewell Reservoir will be

filled (elevation 1582.6 feet) during the first month of the irrigation
season. This probably will be during May.

Some releases will be made to the lower Courtland Canal
during 1958 although part of the system is still under construction.
Spills are very likely during the early part of the irrigation season.
Some supplemental water may be sold under Warren Act Contracts.

Kirwin Reservoir

Kirwin Reservoir will be spilling under all but dry
conditions. Releases will be made to the Kirwin Canal. The project
area under the Kirwin Canal is extra large for the expected available
water supply and successful operation of the project will be dependent
at times upon several years of carryover reservoir storage. For this
reason, it is very doubtful if supplemental storage water will be made
available to non-project lands.

Webster Reservoir

Construction work on the Woodston Diversion Dam, about 26 miles
below Webster Dam, will restrict reservoir releases to practically zero
second-feet until about May 1, 1958 unless emergency flood conditions
develop before then. Small inflows will be stored in the flood control
pool during this construction period, provided that the Corps of REugineers
determine that minor storage amounts in the flood control pool will not
limit overall floed protection provided by the reservoir. During the
1958 irrigation season , most of the releases will be those necessary to
keep the reservoir level from rising sbove the top of the irrigation
pool, except for storage in the flood control Pool during flood emer-
gencies. Some releases mey be made to supplement natural flow rights
under Warren Act Contracts. RNo irrigation requirements for project
lands are expected before 1960.

Cedar Bluff Reservoir

Carryover storage in Cedar Bluff Reservoir is much more than
adequate to satisfy all expected demands on the reservoir during 1958.
Water will be available to make storage releases to supplement natural
flow rights of pump irrigators downstream and of the City of Ruesell,
Kansas for municipal water.
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Congtiruction of & fish hatchery below Cedar Bluff Reservoir
was authorized by Congress during 1957. We do not expect construction
of the hatchery to be completed in time to place demands on the reservoir
during 1958, ‘The %4otal annual use of water by the hatchery after com-
pletion iz estimstad to be 4,000 acre-feet.

Canal Operaticns - 1958 Estimates

A total of approximately 66,500 acres under irrigation units
in the Ksusas River Projects area may receive irrigation water in 1958.
Of this totsl, 45,500 acres will be in Nebraska and 21,000 acres will be
in Kensaz. Expscted acreages and probable cenel diversion requirements
mder "most probsble”. "reasonasble driest year" and "reascnable wettest
veax" are shows graphically in Exhibits 11 through 22 (pages 28 to 39).
The carsl requiremsnts for the values used in each of the thres types of
years are based ou probability curves from data taken from water supply
studies. Estimated acreages to be irrigated in 1958 are also listed
on Psble 5 (page 17).

In addifion to the sbove acreages, it may be possible to deliver
surplus storage water under temporary contracts to non=-project irrigation
eyehams .

Sape of the irrigation Districts in the Kanses River Projects
area will operata all or parts of the canal systems in their districts
during 1953, Some csnal operation and maintensnce will be performed by
the Buresau of Rezlamation. Since the canal operations may vary according
to the irrigetiosz disgtrict under which they will be operated, the canal
opsrations for 1958 ara discussed under the various district headings.

Freachmsn Valley Irrigstion District

The Culbertson Canal and diversion dam will be operated by the
Frenchman Valley Irrigation District. Rehabilitation of the canal kas
been siarted by the Buresu of Reclamation » and the Bureau will maintain
the diversion dam and main canal during 1958.

H. & Rs W, Imrigation District

Twe Buresu of Reclamation has contracted with the H. & R. W.
Trrigetion District to enlarge and extend the Culbertson Cansl s operated
ty tke Frenchman Valley Irrigation District » to serve a mew irrigation
wit. Comstruction on this system has been delayed and there will be no
canal to operats in the H. & R. W. District in 1958.

Freachman-Cswbridgs Irrigation District

In 1958 the Frenchman~-Cembridge Irrigation District will operate
g2l maintain the Bartley and Cambridge Canals (including the Bartley and
Cambridge Diversion Dems) which are described as Block I of their system.
Tae Buresu of Reclamation will operate and maintain the Meeker Canal (in-
cluding the diversion dam) and the new Upper Meeker Canal. These will not

4L



be turned over to the District until more of the canal system in
the Meeker-Driftwood Unit is campleted. See location map.

Nebraska-Bostwick Irrigation District

Tre Nebraske-Bostwick Irrigation District will operate and
maintein their canal systems. These will include the Franklin » Naponee,
Franklin Pump, Superior Canals, and the Courtland Canal laterals (in-
cluding farm deliveries from the main canal).

The only parte of the Nebraska-Bostwick Canal system that will
not be cperatsd by the district in 1958 are the Superior-Courtland Diver-
sion Dem &nd the main Courtland Canal between the diversion dam and the
Nebrasks-Kensas state line. These features will be operated and maintained
by theBurssu of Reclamstion in 1958 becsuse they are also integral parts
of ths Kensss-Bostwick irrigation system now under construction.

Karzas-Bostwick Irrigation District

The Kansas-Bostwick Irrigation District will operste and main-
tein the latersls and farm turnouts served by the Courtland Canal between
the Nebraska-Kausasg state line and Lovewell Reservoir. For the next year
or two, the Bureau will mske deliveries tc and masintain the main Court-
land Canal.

Work on the Courtland Canal below Lovewell Reservoir will be
completed enough to serve sbout 6,460 acres in 1958. The operation and
maintensnce will be performed by the Buresu of Reclamstion because the
canal system is 2+ill under comstruction.

Kirwia Irrigation District

Tas Kirwin Capal system will be complsted in 1958, but operation
end maintenance psrformed will be done by the Bureau of Reclamstion in 1958.

Webstsr Irrigation District

The Osborns Cansl system for the Webster Irrigation District
is under comstruction. No cperation and maintensnce for irrigation is
expected before 1960.

12



TAELE 1
RESERVOIR DATA ~ KANSAS RIVER PROJECTS

STORAGE ALLOCATIONS CONDITIONS EXPECTED AT
FLOOD START OF IRRIGATION
RESERVOIR DEAD 1/ TRRIGATION 1/ CONTROL SEASON (Afggg{:.my By
Bonny
Elevation (Ft.) 3635.5 3672.0 3710.0 3672.0
Total Acre Feet 1,h20 41,340 170,160 k1,340
Net Acre Feet 1,420 39,920 128,820 39,920
Swanscon Lske
Elevation (Ft.) 2710.0 2752.0 2773.0 2752.0
Total Acre Feet 4,100 120,160 253,950 120,160
Net Acre Fest h,100 116,060 133,790 116,060
Elevation (Ft.) 3080.0 3112.3 3127.0 3112.3
Total Acre Feet 8,470 Ll 480 4,520 Lk 480
Net Acre Feat 8,470 36,010 30,040 36,010
Herry Strunk ;
Elevetion {(Ft.) 2335.0 2366.1 2386.2 2366.1
Total Acre Feet 5,370 39,230 90,920 39,230
Net Acre Feest 2,370 33,860 51,690 33,860
Harlan Ccunty
Elevation (Ft.) 1920.0 2/ 1946.0 1973.5 1946.0
Total Asre Feet 97,205 350,120 850,000 350,120
Net Acre Feet 97,200 252,920 499,880 252,920
Lovewell
Elevation (Ft.) 1562.07 3/ 1582.6 1595.3 1582.6
Total Acie Feat 5,050 41,690 92,150 k1,690
Net Acre Feet 5,050 36,640 50,460 36,640
Kirwin i
Elevation (Ft.) 1693.0 1728.4 1757.3 1728.4
Total Acre Feet €,380 95,180 31k4,550 95,180
Fet Acrz Feet 6,380 88,800 219,370 88,800
Webstar
Elevation (Fg.) 1855.5 1889.6 1923.7 1889.6
Total Acre Feet 2,180 67,100 260,740 67,100
____Net Acre Feet 2,180 64,920 193,640 64,920
Cedar Bliuff
Elsvation (F:.) 2090.0 2144 .0 2166.0 214k,0
Total Acre Feetd 8,260 185,000 376,950 185,090
Feh Acre Feset 3,260 176,830 191,860 176,830

1/ Includes space for sediment storsge.

2/ Eleva®ion at outlet to Franklin Cansl.

3/ Elevation of floor in stilling basin outlet to lower Courtland Canal.
"~ Need Elev. 1371.7 (16,760 A.F.) to supply full canal capacity.
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TABLE 2
PRECIPITATION AT DAMS DURING 1957
(Inches and Percent of Nommal)

Trenton Medicine Cx.

Bonny (Swarson L.) Fndees (E. Strunk L.) Herlan Cownty
% of *® of % of % of % of
M. Nomal n .8 Newmal 1In. Nog&l In. Noixmal. In. Normal
Jan, o7 20% 0 5% 5 i 2L 52% .10 247,
Pab. T % .15 29% 26 55% .19 30% .15 26%
Mazx. 1.37 15% e 53% .88 83% 1.05 1066 1.30 137%
Apr. 2.82 179 1.72 89% 2.80 14  2.08 90%  3.22  1L24
May 5.07 211% 5.k0  16¢ 6.29 186 T.23 2244 5,78  180%
June 3.60 14  3.67 115 3.66 109% k.32 123% 7.91 2L6%
July 2.6 1144 2,71 104% 3.93 179  2.27 81 s 21%
Aug. 2,66 117% 2.28 91%  1.39 62  l.22 79 2.92 118%
Sept. .23 18% e 29% 49 2% 3.07 152%  1.68 Ti%
Oct. 1.3 182% 1.23 14 2.0k 2554  3.32 206% 1.63 158%
Nev. .26 63% 52 6% Rt 91% 3 37% ko 524
Dac, . 12:; 62% .10 : L2 il 2 .22 hgz,
Jan.-Dec. 1/ 20.30° 1304 18. 22, 1 2510 1 26.08 1259
Mey-Oct. 1/ 15.8% 135 15.7% 115 i"'('.‘gg” 12 aA483 1 20.69 I3k
Lovewell 4 Kirwin 4 Webster 4 Cedax Bluff
in. Nomeal 1In Nomal  In. Noxmal 1In. Noxmal
Jan . 22 283;{ .18 35% ST 4 Tﬁ’ o5
Feb. .2 .13 15% .16 20% s
Mar. 3.12 2484 2.2 183 2.43 243 2.82 2044
Apr. 2.93 1326 3.57 14%9% 2.80 127% 2.23 1166
Mey L65 1299  6.26 2169 5.7 189% L.25 1179
June 5.5 1% 6.1 171% 1.7k N9 7.1 184
July T7 2% 2.76 %% L4.90 1814 2.16  93% 1/ Imclusive
Aug. 3.56 133% 2.23 %  2.65 o6k  2.18 90%
Sept. 1.ho 584 1.38 61% 1.8 72%  5.07  2i6%
Oct. 1.50  103% 3.10 ousd  1.33 95% 1.4l 1229
Nov. .33 32% 67 8% 81 8% 1.08 1269
Dec. A0 5 .07 1 20 INg L o B ¢
Jmo"DECn l 2’:.31 L] 1.31 mo % lf' _a_ﬁ; -L3
May-Oct.l 17.39 9 22.1 13 ar.9a 1 a2.1§ 1



TABLE 3
INFLOW INTO RESERVOIRS - 1957 RECORDS, 1938 ESTIMATES
1 2 g L 5 6 b | 8
1,000 Acce-Feet (Except Col. k} bt
1557 Rezoras Average 5 1955 Bstimates o/
Percent of for Period Reasonsble Most Raagongole
Resexrvoir Aztual Adjusted 1/ Aversgs =~ of Record Minimim Probable Mascimum
Bomny 63.8 193.3% 33.0 18.5  T#6.2 k2.0
Swanson Lake 191.3 196.3 143.2% 137.1 1/ 68.0 119.0 205.C
Endevrs 51.8 10k.04 49.8 L2.8 49,3 57.2
Harry Strunk Leke 67.9 123.5% 55.0 33.0 5LiT 82.0
Harlan County 5064 642.7 130.5% k92.k 1/ 266.0 455.5 730.0
Lovewell 3/ 30.0 106.0% 28.3 3.4 17.9 64.0
Kizwin 1214 218.0% 55.7 7.0 38.1 115.0
Webster 131.0 251.9% 52.0 12.5 33.9 98.0
Cadar Bluff 226.1 348.9% 64 .8 12.h 36.9 138.0

y Actual records plus upetizam depletions csused by resewvelrs and canels inm Missouri Basin Projecits.

2/ vValues detemined frem inflow frequency curve. A valus of 90% on wurve » reasonsble minimum conditions P
50% = most probable conditions, and 10% = ressonsble meximum ~onditions. ;

3/ Daturai inflow. Does not include inflow fram Courtland Cenal.
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RESERVOIR OPERATIONS - 1957
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TABLE 5
ACRES TRRIGATED AND CANAL DIVERSIONS

Acres Irrigated Acre-feet Diverted {1957)
Irrigation Facilities Planned 1/ 1958 Est. 1957 2/ June July August Sept. October  Total
Frenchman-Cambridge Irrig. Dist
Bartley Canal 7,000 6,600 6,245 0 3,005 k4,530 547 475 8,5 57
Cambridge Canal 15,600 15,600 13,029 0 8,005 11,220 1,1 1,007 21,h31
Total District Operated 22,600 22,200 19,275 0 11,010 15,750 1,35% 1,572 29,998
Meeker-Driftwood Canal 16,40 2,300 739 83 =8 1,817 845 0 % JNTT

Meeker Canal = 3,010 gaoo.g . 268 2,281 321%1. ezlgh 1,032 306
"~ Total Bureau Operated 16,440 5?3]0 3;7h2 351 3,009 5, 2,983 1,032 3.:383

TIotal Frenchman-Cambridge 39,040 27,510 23,017 351 1,009 20,758 4,639 2,604 k2,371

Nebragka-Bostwick Irrig. Dist

Franklin Canal 11,750 7,560 6,511 274 5,516 6,018 1,34 0 13,149

Naponee Canal 1,670 1,420 1,077 0 780 1,158 o} 0 1,938
+~ Franklin Pump Cansal 2,200 1,700 1,418 0 1,166 637 0 0 1,803
"* Swperior Canal 6,130 5,790 L ,689 200 5,040 4,578 510 165 10,1+93

Courtland Cenel; (Nebr.) 3/ 2,400 1,530 1,02 %2 1,132 1,004 289 - 6/ 2,74k

Total Nebraska-Bostwick 24,150 18,000 14,71 7 13,641 13,395 2,140 165 30,127
Kansas-Bostwick Irrig. Dist.
Courtland Can. (Kanoab.Res,)%/ 15,270 10,030 10,028 787 9,011 7,862 782 - __/ 18,42
Courtland Can. (Kan.bel.Rel. 6,460 0

Total Kansas-Bostwick 16,590 10,0
Kirwin Irrigstion District ; :

Kirwin Canal 11,500 L 500 1,440 0 1,981 2,66h 242 643 5,530
Total for Bureau Constructed 89,960 66,500 49,203 ) 1,924 38,652 Lh,679 7,803 3,412 96 k70
Warren Act (Nebrasks) - - 4,187 0 0 322 66 0 388
Hale Ditch 5/ o 880 7 563 674 1,063 300 2,677
1/ Planned acreage as of Janusry 1, 1958 5/ Canal not constructed or operated by Bureau but
g./ Acres for which water was purchased. diverts flows directly from Bonny Reservoir.
1%/ Total diversion less flow past Nebr.-Kan.State Line §/ Outflow exceeded inflow because of lowering
L/ Flow past Nebr.-Kan.State line, less canal deliveries canal checks.

to Lovewell Reservoir.
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