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SYNOPSIS 

Kansas River Project 

1955 Operations 

1956 Outlook 

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

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

During 1955 irrigation water was delivered to approximately 
29,000 acres under Bureau-operated irrigated systems, and supplemental 
water we delivered to about 15,000 acres under privately operated 
irrigation systems. Practically all of the acreages served were in 
the Republican River Basin. The inflow at Ell reservoirs, except 
Enders, was below average but there was an adequate water supply 
to meet all irrigation requiremeits. This was the fourth consecutive 
year in which the inflow to all reservoirs, except Enders, was below 
average. Reservoirs in operation during 1955 were Bonny, Swanson, 
Enders, Harry Strunk, Harlan County (operated by the Corps of 
Engineers),Kirwin, and Cedar Bluff. Kirwin Reservoir was placed in 
operation during September 1555. 

It is anticipated that during 1956 approximately 37,300 
acres will be irrigated under Bureau-operated irrigation systems. 
If it is a dry year, as much as 17,C00 acres under privately operated 
irrigation systems may obtain supplemental water. Most of these 
areas will be in the Republican River Basin. No shortages of irrigatic 



water .sre expected, even for the roost probable dry year. In addition 
to the seven reservoirs operated in 1955, one or two a&itional reser-
voirs are planned to be placed in operation in 1956. Closure at 
Weteter Dam may be made about Y4y 1, 1956, and closure at Lovewell Dam 
is expected the latter part of 1956 or the early part of 1957. Actual 
closure dates will depend. upon the rate of construction and weather 
conditions. 
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CHAPTER I 

INTRODUCTION 

The Federally constructed reservoirs for the units of the 
Kansas River Project are operated in accordance with the general 
pattern of operating arrangements for multiple-purpose reservoirs 
throughout the Missouri River Basin. These arrangements, developed 
jointly by the Bureau of Reclamation end Corps of Engineers, provide 
that the Corps of Engineers will be primarily responsible for flood 
control operation, and the Bureau of Reclamation will be primarily 
respensible for irrigation. 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 re-Dort is to advise the administrative 
staff, the water users, at-be officials, Corps of Engineers, and other 
interested agencies and persons of the annual operating plan for the 
Kansas River Units. It is hoped that this annual operating plan will 
provide a basis for cooperation and understanding among all concerned 
with operation of reservoirs in the Kansas River Units. This report 
is intended to deal only with the water supply and its uses for the 
various collateral purposes. 

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

Location and Major Features 

The Kansas River Units includes Federally constructed 
facilities in the Kansas River Basin for which the Bureau of Reclamatio: 
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 location map of the Kansas River 
Basin (Frontispiece). A schematic map of the major features is 
presented in Exhibit 1 (page 2). All of the reservoirs (existing or 
proposed) are on tributaries of the Kansas River System, which drains 
approximately 60,000 square miles of the Great Plains Region of 
Colorado, Nebraska, and Kansas. 

There are now eight reservoirs in operation. Six of these 
reservoirs, Bonny, Swanson Lake, Enders, Harry Strunk Lake, Kirwin 
and Cedar Bluff are operated by the Bureau of Reclamation. Two 
reservoirs, Harlan County and Kanopolis, are operated by the Corps 
of Engineers, however, Harlan County is the only one of these two 

1 



EXPLANATION 
HARRY 

STRUNK 

    

  

EXISTING 
iOR UN DER PR °Pos:: 

CONST. 

•■• 

CANAL 	 -->- 

a PUMPING. ' 
STATION I 	• 

HARLAN 
CCU%T1' 

r  f US.C.E 

DIVERSION 
DAM 	i ft  

	FRANKUN CANAL 5- 

41 	
;...PAC,..V  

• 

55 	55 

CAPAc !T40'VERS10N 
TACRE:= 

	

F' 	SERVE 
C t S 

	

1955 	.55 
N L_ 

- 	
,.

• 
. 
 - 	.... — --.. . !- 	 .Q.1 

	

..; -.. 'Y.. ".:. 	
:-.., •r. 	 \ 	 .,. 	 VX.: 

, 
:\ 	

■Ir 
V6.   -- .c.!... v111..L...74 

., 	, 

7A 't  
7...X:.! 	-: \ 	7 	±,F, 	• 	; • ..... .r...,.....----- -- . ..:-- \ 	,-.7:::. 

'\:•• 	'• : -.r.R\''S-----i  . , • 	• . 	- . - .-.- 	"•,:,-,:  s  .,' --••:- -, •  
-<••• 	\ c  2)UL_IIERTDSievri:  R.',\.1t  ... 

'"7"...... 4\  rs--------HSC:*-■ \ 

 

SIDE 

:._ 
.... 	. ,.........._ ..1-; --.. 

r 	E
... ..N.. 

MEEKER 

Cu 
CD 

Exhibit I 

SCHEMATIC MAP OF 

KANSAS RIVER . .PROJECT 

E SE S VD , R3 
R 	 2, N 5 	 N E'r" 

Cu 
+, A 	' 

E, .KE 
RESERVOIR • 

     

'ARTLEY 

	

55 	55 	 CANAL 

	

3671 . 4 5 	3669.60 

	

40,220 	36,630 

	

2733.29 	2732.00 

	

45,040 	41, 340 

	

3111.40 	3105.25 

	

3,467 	44,49.D 	74, 520 	42,960 	33,490i 

233 5C 	23-66 	2 396 2 	2365.25 	2349 00 

	

".; 	3? 2.3C 	9,C .92: 	37, 750 	15,920 

L  A N 	 9 a 	_..11 	9 4 6 2: 	973.5 	1932 34 	1928.73 
N 	 E 	 85C,C!' 	95,360 	162,400 

Cr.t.qir";.1DGE DIVER. 
t2 

MSPICGE C.'ANAL 

_ 

Si7,0Da 	

jeek 

•"! 

CEDAR 
BLUFF 

Q, 	5953 	 UNDER 
- 4 is -- . 	9. 90C. 	 CONSTRUCTION 

. — 
6  1  C 	_ .!... -t 	' f._ 	1677. 90 	1692.50 

! 	• : .; A N 
6,3 65 	95, - 	3t4.5 	406 	6,035 

.._ 	— -- — 
UN DER 

CONSTRUCTION 

• 2:: 9C- 	. 	2 :4 4 •.".. 	 2 1 27.70 	2 I 3 5.10 
".• 	2  ,FH 	:3f 	_ 	 95,420 	130,460 

. 	c 	 1461.66 	1462.49 
": 	 63,050 	66,200 

L 	F 	 ,:t" 7 7.  0 f, 	 N A 	ELEVATION RE 6U litED T01 
ES ' L - 'ER - . :. 	 _7.4 :CINSER4AT.0N POOL 

.- 

	

_ H 626 	3,048 CULBERTSO N _ 1  

	

5,267 	982 	COURTLAND 	754 

	

2...P. 	

. 	
84 0 

20, 979 3,768 
9,300 

	

II 433 	3,950 RIVERSIDE *: 	 15 	 292 	400 
4. --- -- 

: f 	 32,545 	9,104 :AN■ Zog 	 . _ . 1,E.  

	

1,490 	2,743 	 ,  

44P7AzE 	 31- i  1,699 	548 	 i 
r.7.,1, ,,,..-_ •., .7.,,,,,L_ 	 --T 	

...- 

	

3 826 	I 516 
- _ 

_ 	 15 102 	4,316 _ 	_ 	 _ 	. 

SUPPLEMENTAL STORAGE WATER ONLY 

NAPON EE 
CANAL \. 

FRANKLIN A 
• 

RUMP CANAL 

 

GO U 

WEBSTER ---I  

	

/.4 	K RW IN 

cR4TNLAALtilL:),--  

e„,. Rock 

! 	WELL  --.„4 	e 

Fo r 	 6LENEL.F.:Eri 

TA LION 
r.:. L. 

	

# 	
s' 	 n 

'eV 	r4 
Y r 

/*/ e  

	

--- 	 ------- 
Smoky 	H/  

SuRERIOP -COURTL 	DER. 

SUPERIOR CAL 

9. 55 5 	98 	 .3 7 
; 

KANOROLIS 

>- 

R . ver 



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

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

Upper Republican Division 

Bonny Reservoir, on the South Fork of the Republican River 
near Hale, Colorado, is the only reservoir that has been constructed 
in this division. It provides the natural flow and supplemental 
water to the privately owned and operated Hale Ditch. About 745 
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. Swanson Lake, on the Republican River near 
Trenton, Nebraska, has supplied supplemental water to about 400 acres 
under the Riverside Canal (non-government operated). Supplemental 
water charged to the Riverside Canal on Frenchman Creek, is to 
replace natural flow belonging to the Meeker Canal, on the Republican 
River, but taken out of priority by irritators under the Riverside 
Canal. Storaae water was also supplied to the Meeker. Canal which 
is operated by the Bureau of Reclamation, and to about 630 acres of 
pump rights on Red Willow Creek which took water out of priority 
of Bartley Canal. Approximately 3,950 acres were served under the 
Bartley Canal. Although some releases to Bartley Canal came from 
:lders, the normal operating procedure, until Red Willow Dem is 
constructed, will be to serve all of the Bartley Canal from Swanson 
Lake. Bartley Canal completed in 1954 by the Bureau of Reclamation 
has been constructed to serve a total of 6,503 acres. The diversion 
point for the Meeker Canal will by moved from its present location 
below the mouth of Frenchman Creek to a diversion point at Trenton 
Dam (Swanson Lake) as soon as the Meeker-Driftwood Canal system, now 
under construction, is completed. The completion date is expected 
about May 1959. The acreage to be served by this canal (including 
about 3,000 acres under the present Meeker Canal) will be about 
16,440 acres. 

Enders Reservoir, on Frenchman Creek near Enders, Nebraska, 
has supplied supplemental water to approximately 9,300 acres under 
the Culbertson Canal. This canal is privately owned and operated. 
Also supplemental water has been supplied to about 3,160 acres under 
private pumps on Frenchman Creek and on Stinking "ater Creek. 
Supplemental water charged to users on Stinking Water Creek is to 
replace natural flow claimed by the Culbertson Canal on Frenchman 
Creek, but taken out of priority by irrigators on Stinking Water 
Creek. Releases can also be made from Enders Reservoir to serve 
Meeker Canal and Bartley Canal; however, during normal operations, 
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releases for these canals will come from Swanson Lake. 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. 

Harry Strunk Lake, on Medicine Creek about nine miles 
upstream from Cambridge, Nebraska, was usea to serve 9,104 acres under 
the Cambridge Cana and approximately 725 acres under private pumps. 
Cambridge Canal, completed in 1954 by the Bureau of Reclamation, 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 Reservoir, on the Republican River near Republican 
City, Nebraska. Harlan County Dam was constructed by the Corps of 
Engineers and the Reservoir is operated by them. 

Two canals, Franklin and Naponee, divert directly out of 
the Reservoir. Franklin Canal, was used to irrigate 2,743 acres in 
1955. It is scheduled for completion about April 1956. It is 
planned that 11,987 acres will eventually be served under the canal. 
Naponee Canal was completed by the Bureau of Reclamation in 1954 
to serve a total of 1,544 acres. The canal was used for the first 
time for irrigation purposes in 1955 to serve 548 acres. 

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

The Superior-Courtland Diversion Dam, constructed by the 
Bureau fo Reclamation, is on the Republican River about sixty river 
miles below Harlan County Dam. This serves as a diversion point 
for two canals, Superior and Courtland. The Superior Canal has 
been completed by the Bureau of Reclamation and is designed to serve 
6,069 acres. The maximum acreage served to date was 4,316 acres 
in 1955. The Courtland Canal in Nebraska has been completed. to 
serve 2,573 acres, but only 1,383 acres were irrigated in 1955. That 
portion in Kansas between the state line and White Rock Creek 
(Lovewell Reservoir) will not be completed until May 1956; however, 
part of the canal system was used to irrigate 2,385 acres in Kansas 
in 1955. 

Lowewell Dam, on White Rock Creek near Lovewell, Kansas, 
is now under construction by the Bureau of Reclamation. The dam is 
scheduled for completion about April 1957. That portion of the 
Courtland Canal extending south of Lovewell Reservoir is scheduled 
for completion about December 1957. Approximately 49,000 acres are 
planned to be irrigated under the Courtland Canal in Kansas. 
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Solomon Division 

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

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

Smoky Hill Division 

Cedar Bluff Reservoir is on the Smoky Hill River about 15 
miles southeast of Ellis, 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 44 river miles 
below Cedar Bluff Dam. Also very small amounts of releases have 
been pumped 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 Kansas River 
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 BureLu of Reclamation's plan of development 
for a basin plan of operation provides 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 equally shared, insofar 
as possible, by all lands having storage contracts for water. In 
order to provide maximum benefits throughout the Kansas River Basin 
the water supply studies for the various irrigation projects made 
the maximum use of sectional gains. Requirements not met by 
sectional gains were then met by reservoir releases. 

The use of water by the various irrigation systems of the 
Kansas River Units is based on the concept that the Federal Govern-
ment will control the stored water in the reservoirs, built or to 
be built by the Government, 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 contracts 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 Engineers have an interest 
are governed by reservoir operating agreements between the two agencies 
These agreements set up operating criteria to be used under various 
operating conditions. The primary purposes of these multiple-
purpose reservoirs are irrigation and flood control. Insofar as is 
practical and consistent with state irrigation laws, efforts are 
made to operate the reservoirs in such a rilnner as to satisfy 
requirements for stream pollution abatement, fish and wildlife interest, 
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and recreational interest. 
low 

An exchange ofinformation by radio and telephone during 
routine and emergency conditions, among the Corps of Engineers, the 
Geological survey, tne Weather Bureau, state later Comaissioners, 
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 River Units. 

The Corps of Engineers exchange daily information with the 
Bureau of Reclamation on existing weather conditions and reservoir 
operations. During emergencies constant contact is maintained 
between critical control points. 

The Geological Survey operates the stream-gaging stations 
to maasure inflow and outflow of the reservoirs in the Kansas River 
Project area. 

The Weather Bureau supplies routine weather forecasts 
and special forecasts of runoff that may affect irrigation operations. 
The use of radar in spotting the location of severe storms and 
estimating runoff from them has greatly speeded up the channeling 
of such information to the Kansas River Project Office in McCook, 
Nebraska. The radar stations at North Platte, Nebraska and at 
Goodland, Kansas have been quite helpful in this. 

State Water Commissioners are a necessita in keeping all 
*sr 	 irrigation operators within the limits of state laws. 

Development of Annual Operating Plan 

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

Water rights to natural flow senior to :Irrigation 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 four years requested to buy supplemental storage water. In 
order to determine if surplus water will be available hext year for 
these junior rights, it is necessary to make operational studies 
based on anticipated conditions. 



*ilm/ 	 CHIAPTLR II 

SUMS AFtY OF 1955 OPERATIONS 

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

The precipitation at the dams during the 1955 irrigation 
season, May through October, ranged from 62 percent of normal at 
Trenton Dam (Swanson Lake) to 96 percent of normal at Harlan County 
Dam. The inflow for the same six months,  period ranged from 15 per-
cent of normal at Webster Reservoir to 107 percent of normal at 
Cedar Bluff Reservoir. See Table 2, hydrologic data for 1955 
irrigation season (May through October), page 11. 

Irrigation under Bureau-operated Units was limited in 1955 
to areas in the Republican River Basin. No shortages of irrigation 
water were experienced. Table 3 (pages 12 - 14) lists the monthly 
diversion by the various canals and Exhibits 4 and 5 (pages 15 and 
16) show the cumulative monthly diversions during 1955. A total 
of about 29,000 acres was irrigated under Bureau-operated Units 
during 1955 and approximately 15,000 acres of land not under Bureau-
operated projects received supplemental water. 

Table 4 (pates 17-19) shows the monthly inflow, outflow 
and reservoir content at each of the reservoirs. The amount of 
storage releases indicated in Table 4 was computed on a daily basis 
by determinin the amount which the mean daily outflow exceeded the 
mean daily inflow. These daily values were added to give monthly 
totals. Stream flow records at inflow and outflow gages were used 
in these computations. A graph indicating reservoir content at each 
reservoir is shown in Exhibits 6 and 7 (pages 20 and 21). Total 
annual inflows at all reservoirs during the entire periods of record 
are shown in Exhibits 8 through 15 (pages 35 - 42). 

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

Upper Republican Division 

At Bonny Reservoir natural flow rights were observed and 
supplemental water was supplied to the Hale Ditch during 1955. A 
total of 5,267 acre-feet was released for 932 acres. Part of the 
acreage was on land above the canal and was served by sprinklers. 



TABLE 1 

INFLOW INTO RESERVOIRS - 1955 RECORDS, 1956 ESTIMATES 

1000 Acre-Feet 
1955 Records 1956 Estimates 2/ 

Reasonable Most Reasonable 
Reservoir Actual 	Adjusted / Minimum Probable Maximum 

Bonny 28.5 18.5 26.2 42.0 

Swanson Lake 87.9 	91.5 68.0 119.0 205.0 

Enders 51.3 42.8 49.3 57.2 

Harry Strunk Lake 37.4 33.0 51.7 82.0 

Harlan County 100.2 	203.4 260.0 455.6 730.0 

Kirwin 23.1 2/ 17.0 38.1 115.0 

Webster 8.7 /2 12.5 33.9 98.0 

Cedar Bluff 56.7 12.4 36.9 138.0 

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

2/ Values determined 
conditions, 50% = 

2/ Storage commenced 

j/ No storage during 

from inflow frequency curve. A value of 90';) on curve = reasonable minimum 
most probable conditions, and 10% = reasonable maximum conditions. 

on September 19, 1955. 

1955. Expect storage to comnce about May 1, 1956. 
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TABLE 2 

HYDROLOGIC DATA FOR 1955 IRRIGATION SEASON (MAY THROLGH OCTOBER) 

Reservoir 
Webster Bonny Swanson Enders H. Strunk Harlan Co. 	Kirwin Cedar Bluff 

(Culbertson, (Imperial, 	(Cambridge, 	(Alma, 	(Phillipsburg, (Stockton, (fiakeeney, (Burlingttn, 
Colorado) Nebraska) Nebraska) 	Nebraska) 	Nebraska) 	Kansas) Kansas) Kansas) 

PRECIPITATION (PERCENT OF NORMAL) 1/ MONTH 

126 110 121 58 103 107 106 170 May 
115 June 60 46 111 186 67 83 84 66 July 9 8 20 28 28 25 65 

August 36 48 59 53 22 23 94 29 
167 Sept ember 58 132 166 138 194 127 121 

13 October 112 10 18 15 8 16 9 
r- 1--, Pericd May 

to October 66 62 70 71 96 82 83 88 

21 The records at the reservoirs compared to normals of indicated nearby stations. 

INFLOW (PERCENT OF NORMAL) 

89 82 53 7 2 51 May 59 114 
June 198 125 123 50 53 44 11 204 

106 21 4 111 0 July 33 3 27 
August 18 1 111 35 0 11 0 18 

103 14 177 100 48 September 0 0 43 
October 237 38 87 71 0 10 11 8 

Period May 
to October 95 72 104 53 32 42 15 107 
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TABLE 3 

CANAL DIVIRSIONS AND AC '.ES IRRIGITED - 1955 
(ABOVE HARLAN COUNTY RESMVOM) 

Total 	Supplemental 
Canal 	 Month 	Diversions (A.F.) 	Storage (A.F.) 

Hale Ditch 1/ Apr. 271 0 
May 966 0 

(982 Ac. Total) June 879 0 
July 972 105 

(745 Ac. Supplemental Aug. 728 1401 
Storage) Sept. 653 308 

Oct. 518 0 
Nov. 280 0 
Total 3777 BIE 

Private Pumps May - 162 
and Canals 3/ June - 0 

July - 372 
(14,214 Ac. Supplemental Aug. - 1,756 

Storage) Sept. - 284 
Total 2,574 

Meeker Canal May 1,934 8 
(3,048 Ac. Total) June 1,180 0 

July 2,715 208 
w  (882 Ac. Supplemental Aug. 2,997 299 

Storage) Sept. 2,122 67 
Oct. 678 0 
Total 11,626 582 

Bartley Canal May 1,105 
June 539 

(3,950 Ac.) July 3,533 
Aug. 4,693 
Sept. 1,311 
Oct. 252 
Total 11773 

Cambridge Canal Apr. 147 
May 3,646 
June 1,928 

(9,104 Ac.) July 10,058 
Aug. 11,996 
Sept. 4,181 
Oct. 589 
Total 32,545 

1/ Hale Ditch diverts water directly out of Bonny Reservoir. 
7/ Supplemental storage delivered under Warren Act Contracts to non-

government-operated irrigation systems and to Meeker Canal to 
vow 	 supplemental natural flow rights. 

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

12 
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TABLE 3 (Cont.) 

CANAL DIVERSIONS IND ;GRES IRRIGATED - 1955 
(EEL04 HIRLAN COUNTY RESERVOIR) 

Canal 
it 

Month 
Total 

Diversions (A.F.) 
Supplemental 

Storage (A.F.) 

Franklin Canal May 1,426 
June 946 

(2,743 Ac.) July 3,098 
Aug. 4,534 
Sept. 1,486 

Total 11775 

Naponee Canal May 202 
June 29 

(548 Ac.) July 441 
Aug. 728 
Sept. 299 
Total 1779 

Franklin Pump Canal May 470 
June 0 

(1,516 Ac.) July 827 
Aug. 1,987 
Sept. 542 
Total 777 

Superior Canal Apr. 135 
May 2,485 

(4,316 Ac.) June 619 
July 3,816 
Aug. 6,339 
Sept. 1,656 
Oct. 50 

Total 15,100 

Private Pump May - 21 
June - 0 

(70 Ac. Supplemental July - 0 
Storage) Aug. - 33 

Sept. - 10 
Total - 64 

13 
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TABLE 3 (Cont.) 

CANAL DIVLRSIWS ALD ACRES IRRIUTED - 1955 
(BEL(W HARLAN COUNTY RESERVOIR) 

Diversions (A.F.) 
Canal Month Total Nebr. 1/ Kans. 

Courtland Canal May 2,729 1,821 908 
June 2,376 740 1,636 

(3,768 Ac. Total) July 4,423 1,635 2,788 
(1,383 Ac.-Nebr.) Aug. 8,357 1,963 6,394 
(2,38 Ac.-Kans.) Sept. 3,094 446 2,648 

Total 70,979 73655 1E717 

(Below Cedar Bluff Reservoir) 

Kutine Development FFrm 	Month 	Diversions (A.F.)  

Pump Diversion 	 May 	 11.1 
June 	 2.0 

(76.1 Ac.) 	 July 	 45.1 
Aug. 	 82.3 
Sept. 	 23.1 

Total 	 163.6 

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

14 
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TABLE 4 

RESERVOIR OPERTIYS DURING 1955 

1000 Acre-feet 

Reservoir Month 
Res. 	Res. 
Inflow 	Outflow 

Res. Cont. at 
End of Mo. 

Use of Storage Releases 
(Approx.) 

Total 
Div, for 
Irrig. 

Other 
Uses 

Dec. 1954) 35.6 
Bonny Jen,(1955) 2.1 	0.4 37.4 0 0 0 

Feb. 2.1 	0.4 38.6 0 0 0 
Mar. 1.8 	0.4 39.8 0 0 0 
Apr. 1.1 	0.7 40.2 0 0.3 0.3 
May 3.4 	2.4 41.4 0 0.8 0.8 
June 9.5 	8.7 44.3 0 5.5 5.5 
July 0.5 	4.8 38.4 0.1 4.2 4.3 
Aug. 0.4 	1.1 36.3 0.4 0.6 1.0 
Sept. 0 	1.0 34.6 0.3 0.7 1.0 
Oct. 3.8 	2.2 36.3 0 0.9 0.9 
Nov. 1.8 	3.1 34.6 0 1.5 1.5 
Dec. 2.0 	0.8 35.8 0 0 0 
Total -757 1775-  775 	7;76-  14.5 

Swanson Dec.(1954) 25.7 
Lake Jan.(1955) 4.6 	0.5 29.2 0 0 0 

Feb. 5.8 	0.5 34.1 0 0 0 
Mar. 8.2 	0.5 40.9 0 
Apr. 6.2 	0.5 45.0 0 0 0 
May 22.4 	3.2 56.1 1.0 1.3 2.3 
June 26.0 	0.5 73.9 0 0 0 
July 4.6 	11.4 62.5 4.1 5.3 9.4 
Aug. 0.4 	13.1 48.2 5.9 6.9 12.8 
Sept. 0 	4.9 42.0 1.6 3.3 4.9 
Oct. 0.9 	0.6 40.7 0 0 0 
Nov. 4.5 	0.3 43.1 0 0 0 
Dec. 4.3 	0.3 46.6 0 0 0 
Total 87.9 	36.3 77 16.8 297 

Dec.(1954) 38.8 
Enders Jan.(1955) 5,1 	0.6 42.4 0 0 0 

Feb. 4.4 	1.5 44.6 0 0 0 
Mar. 4.4 	4.9 43.5 0 0.4 0.4 
Apr. 3.4 	3.6 43.0 0 0.1 0.1 
May 3.9 	4.7 41.6 0.2 0.6 0.8 
June 5.8 	3.o 43.5 0 0 0 
July 4.o 	6.7 39.8 0.4 2.1 2.5 
Aug. 4.0 	7.0 36.o 1.8 0.6 2.4 
Sept. 3.9 	5.1 34.3 0.5 0.4 o.9 
Oct. 3.4 	4.2 33.1 0.6 0.6 
Nov. 4.1 	1.8 34.7 

0 
0 

Dec. 4.9 	1.8 37.5 0 0 0 
Total .)1.3 1/ 4777 -  2.9 14.8 7.7 

1/ Includes only the flow passing the Imperial Gaging Station. 
17 



TABLE 4 (Cont.) 

RESERVOIR OPZRATIONS DURING 1955 

1000 Acre-feet 

Res. Res. 	Res. Cont. at 

Use of Storage Releases 
(Approx.) 

Div. fo r Other 
Reservoir Month Inflow Outflow 	End of M o. 	Irrig. Uses Total 

Dec.7954) 28.2 
Harry Jan.(1955) 3.6 0.4 30.9 0 0 0 
Strunk Feb. 3.6 0.3 33.6 0 0 0 
Lake Mar. 4.3 1.5 35.6 0 0.2 0.2 

Apr. 3.4 0.3 37.7 0 0 0 
May 4.9 2.6 38.9 0.7 0 0.7 
June 5.1 10.0 38.5 0.5 6.2 6.7 
July 1.7 11.8 28.4 9.2 1.0 10.2 
Aug. 1.3 12.8 17.2 10.9 0.7 11.6 
Sept. 1.5 3.8 15.1 2.7 0 2.7 
Oct. 2.5 0.6 16.8 0 0 0 
Nov. 2.7 0.4 19.2 0 0 0 
Dec. 2.8 0.3 21.9 0 0 0 
Total 777E 44.8 7E70 8.1 32.1 

Dec.(1954) 160.0 
Harlan Jan. (1955) 4.8 0.6 163.9 0 
County Feb. 8.3 0.7 172.6 0 0 0 

Mar. 17.8 0.8 189.1 0 0 0 
Apr. 10.2 1.0 195.1 0 0 0 
Nay 4.4 10.5 186.6 6.0 1.8 7.8 
June 37.2 3.2 221.8 0 0 0 
July 4.3 18.5 202.0 12.2 2.8 15.0 Aug. 0.3 30.1 168.9 21.2 8.7 29.9 
Sept. 4,8 10.4 163.8 5.7 3.9 9.6 
Oct. 0.5 0.6 160.6 0.1 0.3 0.4 
Nov. 4.1 0.5 161.0 0 0 0 
Dec. 3.5 0.5 163.3 0 0 0 
Total 777E- 77:7 100.2 45.2 22..7- 
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TABLE 4 (Cont.) 

RESERVOIR OPERPTIONS DURING 1955 

1000 Pore-feet 

Use of Storage Releases 
(Ppprox,) 

Res. Res. 	Res. Cont. at Div. for Other 
Reservoir Month Inflow Outflow 	End of No. Irrig. Uses Total 

Kirwin Sept. 18 - - 0.3 - - - 
Sept. 19-30 8.5 0.1 6.3 I/ 0 0.1 0.1 
Oct. 0.3 0 6.2 - 0 0 0 
Nov. 0.1 0 6.0 0 0 0 
Dec. 0.1 0 6.0 0 0 0 
Total 9.0 0.1 0 0.1 0.1 

Dec.(1954) - - 96.3 - -. - 
Cedar Jan.(1955) 0 0.2 94.8 0 0.2 0.2 
Bluff Feb. 0 0 94.6 0 0 0 

Myr. 0 0 94.2 0 0 0 
Apr. 0.8 0 95.4 0 0 0 
May 3.7 0.4 100.5 0.2 0.1 0.3 
June 39.3 0.2 136.2 0 0 0 
July 8.7 0.8 139.3 0.2 0 0.2 
Pug. 1.6 1.6 134.3 0.6 0.2 0.8 
Sept. 2.2 1.0 131.5 0.8 0.2 1.0 
Oct. 0.3 0 129.4 0 0 0 
Nov. 0.1 0 127.8 0 0 0 
Dec. 0 0 127.0 0 0 0 

Total 56.7 MT 1.8 0.7 TT 

1/ Storage was commenced on September 19, 1955. Previous storage amounts 
were caused by ponding during construction and bypass of inflow. 
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Exhibit 7 
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The total diversion included 814 acre-feet of supplemental 
water to 740 acres under Waren Act Contracts. The reservoir started 
the calendar year with 35,600 acre-feet of stcrage and ended the 
year with 35,800 acre-feet of storage. 

The minimum flow in the river below Bonny Dam was approx 
imately six second-feEt and was due to seepage past the dam when 
the river outlet was closed. Controlled spills occurred during June 
and July. During October, November, and December releases were made 
to the river in order to lower the reservoir level from elevation 
3669.45 feet to elevation 3668.50 feet. It is desirable that the 
elevation of the water Jevel of Bonny Reservoir at the beginning 
of the winter months be 3 to 4 feet below spilling (elevation 3672.0) 
in order to keep fron having the reservoir spill during the winter 
months. During very cold weather there is considerable danger of 
causinF freezing damage to the Hale Ditch outlet pipe when releases 
are made to the river, and spills throuh the gated orifice are likely 
to cause ice formation in the gated area and on the spillway. 

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

Frenchman-Cambridge Division  

Swanson Lake commenced the 1955 calendar year -with a 
storage of 25,700 acre-feet and. ended the year with a content of 
46,600 acre-feet. Reservoir releases were made to provide supple-
mental water to the Riverside Canal, the Meeker Canal and pump 
users on Red Willow Creek. Releases were also made for the Bartley 
Canal. The total historical inflow in 1954 was 87,900 acre-feet 
compared with a 33-year average of 135,100 acre-feet. The historical 
inflow, adjusted by adding upstream uses in 1954, was 91,500 acre-
feet compared with a 33-year adjusted average of 136,900 acre-feet. 

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

Meeker Canal, operated by the Bureau, diverted a total of 
11,626 acre-feet of natural flow and storage water to serve 3,048 
acres. Supplemental storage amounting to 582 acre-feet was used on 
882 acres. 

Bartley Canal diverted a -betel of 11,433 acre-feet to 
irrigate 3,950 acres. 

Enders Reservoir started the 1955 calendar year with a 
total storage of 38,800 acre-feet and ended the year with 37,500 
acre-feet. During much of the irrigation season most of the inflow 
teas claimed by senior water rights 	was not stored. Supplemental 

22 



storage releases under Warren Act Contracts were made for the 
Culbertson Canal and various pump irrigators in Frenchman Creek 
and Stinking Water Creek. Some releases also were made for the 
Bartley Canal in order to reduce the demand on Swanson Lake. The 
total inflow at the Imperial gagin station was 51,300 acre-feet 
compared with a 32-year average of 49,700 acre-feet. 

A total of 840 acre-feet of supplemental water was de-
livered to approximately 9,300 acres under the Culbertson Canal, 
which is not operated by the Bureau. 

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

On January 1, 1955, the storage in Harry Strunk Lake 
amounted to 28,200 acre-feet. At the end of the year the storage 
was 21,900 acre-feet. Releases were made to the Cambridge Canal 
and for senior water rights. Also a small amount of supplemental 
water was delivered under Warren Act Contracts. Controlled spills 
occurred during parte of June and. July. The total inflow for the 
year was 37,400 acre-feet compared with a 31-year average of 55,000 
acre-feet. 

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

Supplemental storage amounting to 226 acre-feet was 
delivered from Harry Strunk Lake to 726 acres under pump irrigation. 

Bostwick Division 

On January 1, 1955, Harlan County Reservoir had a total 
storage content of 160,000 acre-feet. At the end of the year the 
content was 163,300 acre-feet. Reservoir releases were made to 
irrigate lands under the Franklin, Franklin Pump, Superior, and 
Courtland Canals. The total historical inflow during 1955 was 
100,200 acre-feet compared with a 27-year average of 477,300 acre-
feet. The historical inflow adjusted by adding upstream uses in 
1955 amounted to 203,400 acre-feet compared with an adjusted average 
of 494,100 acre-feet. 

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

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

The Franklin Pump Canal diverted 3,826 acre-feet to 
irrigate 1,516 acres. 
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The Superior Canal diverted 15,100 acre-feet to serve 
4,316 acres. 

Courtland Canal diverted 20,979 acre-feet tc serve a total 
of 3768 acres and season the canal. Of the total diversions 6,605 
acre-feet were used in Nebraska to serve 1,380 acres. The remainder 
of 14,376 acre-feet were used in Kansas to serve 2,385 acres and to 
season new canals. 

During the summer months, approximately 40 second-feet were 
by-passed at the Superior-Courtland Diversion Darn to provide minimum 
flows recommended for stream sanitation. This recommendation appears 
in the "Statement of Operational Objectives for Harlan County 
Reservoir" agreed upon by the various cooperating states and agencies. 
During much of the summer of 1955 it was necessary to make storage 
releases from Harlan County Reservoir in order to provide the recommend( 
amount of by-pass. 

Solomon Division 

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

Smoky Hill Division 

Cedar Bluff Reservoir started the 1955 calendar year with 
a content of 96,300 acre-feet and ended the year with a content of 
127,000 acre-feet. The inflow of 56,700 acre-feet was caused 
largely by an inflow of 39,300 acre-feet in June. The 31-year average 
inflow is 61,500 acre-feet. No construction has started on the 
proposed irrigation system to be served from Cedar Bluff Reservoir. 
Releases during 1955 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 
1624 acre-feet in 1954 to irrigate 76 acres. 

During the months of May, July, August, and September a 
total of about 1,760 acre-feet of storage water was released from 
the reservoir, in excess of that required for minimum stockwater 
requirements for the city of Russell municipal water supply pumps 
on the Smoky Hill River at Pfeifer, Kansas. 
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CHAPTER III 

ANNUAL OPERITING PLAN FOR 1956 

The Plan of Operation for 1956 will be similar to the 
Operation of 1955. The irrigation of land will be limited 
primarily to the Republican River Basin because no canal systems 
have been completed in other river basins. 

Water Supply 

The water supply outlook for 1956 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, sufficient storage water is available to 
meet the estimated requirements of the most probable dry year. 
It is impossible to forecast the exact inflows into the various 
reservoirs; however, an approach has been made to set up a method 
of estimating the flow on the basis of frequency analysis of historical 
flows. The water supply studies in the Republican River Basin has 
been based upon the period 1929 to 1947 and figures of flow, either 
estimated or actual, are available for all of the critical points. 
For some of the other tributaries of the Kansas River, longer 
records have been used as a basis of water supply. Where records 
were short,,thay were extended to the desired period of study by 
correlation procedures. Commencing with these discharge tables 
from the water supply studies, plus any additional records that 
were available, individual tables of discharge have been built up 
for each gaging 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. Annual totals of these inflow records are plotted in 
Exhibits 8 through 15 (Pages 35 threug',1 )2). 

It appears that any estimation of stream flows in the Kansas 
River Project 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 Medicine Creek and 
Frenchman Creek is the ground water supply a significant portion of 
the water supply. Snow melt is not an important item because the 
tributaries do not drain mountain areas. After the projects have 
been in operation fcr 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 units. 

The frequency method of analysis was used to estimate 
reservoir inflow for reasonable minimum, most probable, and reasonable 
maximum inflow conditions. Frequency curves were drawn 



M" and shown as Exhibits 16 throuh 20 (Pages 43 - )47). The discharge 
occurrences for 1C, 50, 	iC pe.' cent of the time were used to 
represent reasonable minimum, mos', probable, and reasonable maximum -
inflow conditions, respectively. These computed values are shown in 
Table I (Page 8 ). 

A detailed description of the records and correlations 
used in compiling historical inflows of the various reservoirs was 
given in last year's "Annual Operating Plan." 

Estimated Water Requirements  

Irrigation Requirements  

Use of river water for irrigation purposes during 1956 will 
be confined primarily to the Republican River Basin. It is 
anticipated that about 37,300 acres will be irrigated in the 
Republican River Basin under Bureau operated canals. In addition, 
it is expected that in a dry year al:out 17,000 acres of lend under 
private canals and stream pumps may be irrigated with supplemental 
storage water. 

The irrigation requirements for 1256 have been estimated 
for reasonable minimum, most probable, and reasonable maximum inflow 
conditions. The diversion requirement tables as used in the various 
Definite Plan Reports were used as the basis for determining the 
diversion rates for the various conditions. The diversion rates 
thus obtained were then corrected for canal loss rates obtained 
from actual experience and for water required for seasoning the 
canal, and then these adjusted diversion rates were applied to the 
acreage expected to be irrigated. Estimated irrigation requirements 
for 1956 are shown in Table 5 (Pages 27 - 28 ). 

Fishery Requirements 

At Bonny Reservoir, Swanson Lake, Enders Reservoir, Harry 
Strunk Lake, Harlan County Reservoir, and Cedar Bluff Reservoir, 
there will be adequate storage for fishery needs in the reservoirs. 
The interests responsible 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 these 
two purposes. Below the reservoirs the benefits for fish are incident 
to releases made for stock water or other purposes. 

Public Health Requirements  

The "Statement of Operational Objectives for Harlan County 
Reservoir" agreed upon June 27, 1952, at Lincoln, Nebraska, by the 
various cooperating; states and agencies sets desired minimum flows 
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Bartley 
Canal 

1112.22.9122.2 

0.6 
1.3 
1.2 
3.0 
3.4 
1,9 
1.0 
12.4 

Cambridge 
Canal 

(10,000 Ac.)  

0.8 
4.2 
4.2 
9.0 
8.8 
5.5 
2.9 
35.4 

( 	5 	
Sht, 1 of 2 

ESTIMATED CANAL DIVERSIONS AND ACRES TO BE IRRIGATED - 1956 
(uNrrs IN 1000 ACRE-FEET) 

Pvt. Irrig. 
Reasonable Hale D. F-C Div. Meeker C. 
Minimum Inflow (Suppl. 4cm (Suppl. to (Suppl. to 
Conditions 1,000 Ac.) 14,230 ac.) 1/ 1,000 Ac.) 

Apr. '0 0 0 
May 0 0.1 0 
June 0.1 0.1 0 
July 0.3 0.7 .4 
Aug. 0.3 1.4 .2 
Sept. 0.2 0.5 0 
Oct. 0 0 0 
Total 1.9 2.8 0.6 

Most Probable 
Conditions 

Apr. 0 0 0 
May 0 0 
June 0.1 0.1 0 
July 0.2 0.2 .2 
Aug. C.2 0.2 .1 
Sept. 0 0.1 0 
Oct. 0 0 0 

Total 0.5 0.6 0.3 

Reasonable 
Maximum Inflow 
Conditions 
Apr. 0 J 0 
May 0 0 0 
June 0 0 0 
July 0.1 0 0 
Aug. 0.1 0.1 0 
Sept. 0 0 0 
Oct. 0 0 0 
Total 0.2 0.1 0 

0 
	

0.3 
0.7 
0.5 
2.5 
	

7. 
2.5 
	

6.3 
1.5 
	

4.% 
0.9 
	

2.L 
8.6 
	

23.8 

0 
0 
0.1 
1.6 
2.0 
0.8 
0.6 
5.1 

4,5 
a.9 
a.2 

1/ Es:.:„ 1,320 Acres for Median Year and 100 Acres for Wet Year 
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TABLE 5 (Cont.) 	 Sheet 2 of 2 
ESTIMATED CANAL DIVERSIONS AND ACRES TO BE IRRIGATED - 1956 

(UNITS IN 1000 ACRE-FEET) 

Franklin 
Reasonable Franklin Naponee Pump Superior Courtland Kutina Develop. 

Minimum Inflow Canal Canal Canal Canal Canal Farm 
Conditions (5,962 Ac.) (1,058 Ac.) (1,745 Ac.) (4,695 Ac.) (6,449 Ac.) (76 Ac.) 

Apr. 1.4 0.2 0.3 0.9 0.6 0 
May 2.3 0.3 0.5 1.1 3.0 .01 
June 2.5 0.3 0.6 1.9 3.9 .02 
July 6.6 0.9 1.5 4.3 8.8 .04 
Aug. 6.0 0.9 1.4 4.1 8.1 .07 
Sept. 4.2 9.6 1.0 2.8 5.5 .02 
Oct. 2.1 0.3 0.5 1.6 3.3 .02 
Total 25.1 3.5 5.8 16.7 33.2 .18 

Most Probable 
Conditions 

Apr. 0 0 0 0 0 0 
May 0.3 0.1 0.1 0.4 1.2 0 
June 1.5 0.2 0.3 0.9 1.8 .01 
July 5.5 0.8 1.3 3.6 7.0 .03 
Aug. 5.3 0.8 1.2 3.8 7.5 .04 
Sept. 3.0 0.4 0.7 2.4 4.8 .01 
Oct. 1.1 0.2 0.3 0.9 1.8 .01 
Total 16.7 2.5 3.9 12.0 24.1 .10 

Reasonable 
Maximum Inflow 
Conditions 

Apr. 0 0 0 0 0 0 
May 0 0 0 0 0 0 
June 0 0 0 0 0 0 
July 2.8 0.4 0.6 2.5 5.0 .02 
Aug.. 3.9 0.6 0.9 2.4 4._0 .03 



to be maintained because of public health requirements at various 
points downstream from Harlan County Dam. The recommended minimum 
flows at Superior, Nebraska, which is the closest named point below 
the Superior-Courtiand Diversion Dam are as follows: 

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

Minimum requirement 	
in second feet 8 	10 	16 	24 	40 	18 	12 

During 1955 releases were made from Harlan County Reservoir 
to provide minimum flows recommended for stream sanitation. There 
were times when much of this was storage water. A considerable 
amount of store,e water released for this purpose was used by 
pump irrigators below Harlan County Dam. In the drainage area 
above Harlan County Dam, the policy has been established to have 
pump irrigation and privately operated canal systems pay for storage 
water deliveries when there was a surplus supply of storaae water. 
This is consistent with the existing policy of placing similar 
charges against irrigation districts that have repayment contracts 
with the Federal government. Because of the technicalities of 
Nebraska State Law, the practice of bypassing the stream sanitation 
requirements of the Superior-Courtland D-  versionDam has made it 
impossible so far to have closing orders placed on irrigators with 
rights junior to the Nebraska-Bostwick Irrigation District, or to 
charge them for deliveries of storaa:e water. There were twenty-two 
such rights with recorded filings as of January 4, 1954, but the 
number has increased since tn:at date. Under the present arrangements, 
sufficient releases must be fLade from Harlan County Reservoir to 
satisfy those rights junior to the Bostwick irrigation District in 
addition to the bypass requirement for stream sanitation. 

Flood Control Requirements  

The Corps of Engineers is responsible for flood control 
operations in the Kansa:, River Project 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 and 
Missouri Rivers. Storage will be kept at or below the bottom of the 
flood control pools in all reservoirs, except during impoundment and 
release of flood inflows. 

Operating Limitations 

During the summer months of 1956, there will be no operating 
limitations at any of the reservoirs at which irrigation water will 
be stored except that the maximum storaze for this purpose will be 

-et 



limited to the to of the varous irrigation pools. Storage at 
Bonny is limited to about 3 or 4 feet below the top of the irrigation 
pool in the fall months in order to 1:eep the reservoir from spilling 
during winter months. 

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 months 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 the high winds can cause wave action 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. Usually 
releases in excess of this cannot be made if such a policy conflicts 
with irrigation requirements. The operating criteria in 1956 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 
Warren Act Contracts to irrigators under the Hale Ditch. During the 
month of October, it will be necessary to see that the water level 
is at least three or four feet below the top of the irrigation pool 
and it may be necessary to make 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. During winter 
months there is danger 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 pert of the year when there is no danger 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 land under the Bartley Canal 
and to provide storage water under Warren Act Contracts to lands 
under the Meeker Canal, Riverside Canal, and pump irrigation on 
Red Willow Creek 

Enders Reservoir. All available inflow will be stored in the irrigation 
pool. Storage water may be released under terms of Warren Act 
Contracts to the Culbertson Canal and to private pump irrigators on 
Frenchman Creek and Stinking Water Creek. Controlled spills will be 
passed through the outlet works in order to avoid spilling water 
over the spillway. 
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Harry  Strunk Lake.  All available inflows will be stored until needed 
to supply demands on the Cambridge Canal. Storage water may be sold 
under Warren Act Contracts to private pump irrigators. Controlled spil: 
will be passed through the outlet works in order to avoid spills 
over the spillway. 

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

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

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

Cedar Bluff Reservoir.  All inflow available under state law will be 
stored. Releases may be made for the irrigation demonstration farm abou 
six miles downstream. Storage water may also be released under terms 
of a special contract to the municipal water supply pumps of the City 
of Russell, Kansas. 

1956 Operation Plan 

It is expected that about 32,400 acres of land in Nebraska 
will be irrigated under canals operated by the Bureau of Reclamation 
in 1956. During a dry year, it is estimated that as much as 14,200 
acres of land with private irrigation rights would receive 
supplemental storage water under Warren Act Contracts in Nebraska. 
About 1,000 acres of land in Colorado will be irrigated by 
the privately operated Hale Ditch of which 800 acres may use supplementt-
storage water. Approximately 5,000 acres under the Courtland Canal 
and 76 acres of land at an irrigation development farm below Cedar 
Bluff Dam will be served in Kansas. A listing of the approximate 
acreages to be served next year and the estimated irrigation 
requirements for canal or pump diversions during a dry, normal 
or wet year are shown in Table 5 (Pages 27-28) and Exhibits 4 and 5 
(Pages 15-16). Operation tables estimating reservoir operations 
for 1956 under reasonable minimum inflow conditions, most probable 
inflow conditions, and reasonable maximum inflow conditions are 
shown in Tables 6 through 13 (Pages 48-63) and Exhibits 2 and 3 
(Pages 9-10). 
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Upper  Republican Division 

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

Frenchman-Cambridge Division 

Swanson Lake started the 1956 Calendar Year with a total 
content of 1L6,600 acre-feet. The Bartley Canal will be used to 
irrigate about 4,300 acres of the Red i l low Unit in 1956. Inflows 
into Swanson Lake which are claimed under natural flow rights 
by the Meeker Canal will be by-passed downstream. Also, lands 
under the Meeker Canal and the Riverside Canal may receive supplemental 
storage from Swanson Lake under 1:arren Act Contracts. If the 1956 
inflow is equal to that of a median year, the content of Swanson Lake 
at the end of the year will be 103,700 acre-feet. Swanson Lake will 
spill in 1956 under reasonable maximum inflow conditions. 

On January 1, 1956, the total content of Enders Reservoir 
was 37,500 acre-feet. The irrigation pool will be filled before 
the beginning of the 1956 irrigation season. No canals operated 
by the Bureau of Reclamation will be served from Enders Reservoir 
during 1956, except for Meeker and Bartley Canals if the demand 
on Swanson Lake becomes exceptionally heavy. Supplemental storage 
water may be sold under Warren Act Contracts to private irrigators. 
If the inflow into Enders Reservoir during 1956 is equal to that 
of a median year, the content at the end of the year will be 
approximately 39,900 acre-feet. Enders Reservoir will spill in 1956 
under probable and reasonable maximum inflow conditions. 

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



Bostwick Division 

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

Acres to Ee 
Canal 	 Irrigated  

Franklin 	 5,962 
Naponee 	 1,058 
Franklin Pump 	 1745 
Superior 	 4,695 
Courtland (Nebraska) 	 1,526 
Courtland (Kansas) 	 4,923 

19,909 

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

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

Solomon Division 

Storage in Kirwin Reservoir at the end of the 1955 Calendar 
Year was 6,000 acre-feet. No releases above 5 second-feet will be 
required, except for senior water rights. If 1956 is a median year, 
it is expected that the reservoir content at the end of the calendar 
year will be about 34,800 acre-feet. Kirwin Reservoir will spill in 
1956 under reasonable maximum inflow conditions. No irrigation is 
planned this year for federally constructed irrigation works. 

It is planned that closure at Webster Dam will be made in 
May of 1956; however, the actual closure date will depend upon 
construction progress and weather conditions. No releases above 5 
second-feet will be required except for senior water rights to be 
satisfied under administration of state water laws. 

Smoky Hill Division  

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

BONNY RESERVOIR OPERATION STUDY 
ESTIATES FOR 1956 

low 

1 	2 	3 	4 	5 	6 	7 	8 	9 	10 	11 
Values in 1000 Acre-feet Unless Indicated Otherwise  

Type 	 Net 	Rel. to Rel. Total 	Hos. Cont. 
of 	Historical Evaporation 	Hale 	to 	Rel. Res. at End 	Res 

Year 	Mo. 	Inflow 	In. 	Ditch River Req. Change of Mo. 	Spil_ 
Dec. (55) 
Jan. (56) 
Feb. 
Mar. ..-,  to Apr. ..-1 z ;-4 o May --.1 o -I-. June ,-i --, .4 -d July RI z o Aug. 

mSept. 
c...) 

o Oct. a Nov. 
Dec. 
Total 
Dec. (55) 
Jan. (56) 
Feb. 

o Mar. 
-'-i l  2 Apr. 

*or  no o May 
o -ri 
I.+-' June 

4, 
izL 

:12 July 
w o Aug. • o 

Sept. 
Oct. 
Nov. 
Dec. 
Total 
Dec. (55) 
Jan. (56) 
Feb. 
Mar. 

-,-+ 	Apr. x E 
z  
n 

fe May o 

e2  -l-4j  
--1 June 

July ,c18 
G z Aug. o 
o O Sept. to 
O Oct. el 

f2 	Nov. 
Dec. 
Total 

Note:' Atend of Odiober elevation should not be higher than approximately--  
01o.. 	 three feet below top of irrigation pool and content should not exceed 

approximately 35,500 A. F. 

- - - - - - - 35.8 
2.1 1.45 .2 0 .6 .6 +1.3 37.1 - 
2.1 1.55 .2 0 .6 .6 +1.3 38.4 
2.4 2.45 .4 0 .6 .6 +1.4 39.8 
2.0 4.30 .7 .3 .6 .9 +0.4 40.2 
2.0 5.35 .9 .9 .6 1.5 -0.4 39.8 
1.8 6.95 1.1 .9 .6 1.5 -0.8 39.0 
0.7 8.30 1.4 .9 .6 1.5 -2.2 36.8 
0.5 7.00 1.1 .8 .6 1.4 -2.0 34.8 
0.4 5.20 .8 .6 .6 1.2 -1.6 33.2 
1.1 5.05 .8 .5 .6 1.1 -0.8 32.4 
1.6 3.05 .4 .3 .6 .9 +0.3 32.7 
1.8 1.85 .3 0 .6 .6 +0.9 33.6 
18.5 52.50 8.3 5.2 7“2 12.4 -2.2 
- - - - - 35.8 
2.3 1.20 .2 0 .6 .6 +1.5 37.3 
2.3 1.40 .2 0 .6 .6 +1.5 38.8 
2.9 1.85 .3 0 .6 .6 +2.0 40.8 
2.4 2.80 .5 .4 .6 1.0 +0.5 41.3 0.4 
3.0 3.00 .5 .6 .6 1.2 0 41.3 1.3 
3.0 4.60 .8 .6 .6 1.2 0 41.3 1.0 
1.2 6.25 1.0 .4 .6 1.0 -0.8 40.5 
1.8 6.10 1.0 .4 .6 1.0 -0.2 40.3 
1.5 4.30 .7 .6 .6 1.2 -0.4 39.9 
1.7 4.55 .7 .6 4.8 5.4 -4.4 35.5 
1.9 2.80 .4 .2 .6 .8 +0.7 36.2 
2.2 1.55 .2 0 .6 .6 +1.4 37.6 
26.2 40.40 6.5 3.8 11.4 15.2 +1.8 2.7 
- - - - - 35.8 
2.8 .90 .1 0 .6 .6 +2.1 37.9 
2.9 1.25 .2 0 .6 .6 +2.1 40.0 
3.5 1.35 .2 0 .6 .6 +1.3 41.3 1.4 
3.6 2.40 .4 .3 .6 .9 0 41.3 2.3 
4.8 2.05 .3 .5 .6 1.1 0 41.3 3.4 
5.9 2.50 .4 .2 .6 .8 0 41.3 4.7 
3.9 5.05 .8 .2 .6 .8 0 41.3 2.3 
5.0 4.00 .7 .4 .6 1.0 0 41.3 3.3 
2.4 3.20 .5 .4 .6 1.0 0 41.3 0.9 
2.3 3.40 .5 .3 7.3 7.6 -5.8 35.5 
2.4 2.60 .4 .3 .6 .9 +1.1 36.6 
2.5 1.30 .2 0 .6 .6 +1.7 38.3 

42.0 30.00 4.7 2.6 13.9 16.5 +2.5 18.3 

48 



T2:3:E 6 

BONNY RESERVOIR OPERATION STUDY 
EST:KATES FOR 1956 

Explanation of Columns 

Col. 1 As determi ned from inflow frequency curve, 	on curve = 
reasonable minimum conditions, 50% = most probable conditions, 
and 10% = reasonable maximum conditions. 

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. 4: Net evaporation, as determined from freouenc: curve, distribute 
on a monthly basis. 

Col. 5: col. 4 values used to determine reservoir evaporation loss for 
month. 

Col. 6: Natural flow claimed by Hale Ditch + supplemental storage used 
under Warren Act Contracts. 

Col. 7: Irrigation and other requirements, When spills appear prob—
able, it is very likely these values will vary from those 
indicated. 

Col. 8: Col. 7 	8. 

Col. 9: Col. 3 — (Col. 5 + 8) 

Co1.10: Content at end of previous month + Col. 9. 

Col.l1: Values from Col. 9 that would cause reservoir content to exceed 
total storarre at top of irrigation pool (41,300 .F.) 

149   



												

TABLE 7 

SWANSON LAKE OPERATION STUDY 
ESTIMATES FOR 1956 

1 2 3 	4 5 6 7 8 9 10 11 
Values in 1000 Acre-Feet Unless Indicated Otherwise 

Type Corr. for Net Total Res. Cont. 
o2 Undepleted 	Upstr. 	Depleted Evaporation Rel. Res. 	at End 	Res 

Year Mo. Inflow 	Depl. 	Inflow In. Req. Change 	of Mo. 	Spil 
Dec. (55)  - - - - - - 	46.6 
Jan. (56)  7.6 -1.5 6.1 1.05 .3 .3 +5.5 	52.1 
Feb. 9.7 -1.5 8.2 1.20 .3 .3 +7.6 	59.7 

E Mar. 10.7 -1.8 8.9 1.95 .6 .3 +8.0 	67.7 
z m Apr. 8.3 -1.1 7.2 3.85 1.2 .3 +5.7 	73.4 -1 

'--,' 	o May 7.5 -0.5 7.0 4.10 1.4 7.7 -2.1 	71.3 ...A 
04-,  June 6.8 -0.4 6.4 5.20 1.7 7.4 -2.7 	68.6 -1 	-, 
4 -0 July 1.9 +0.5 2.4 7.70 2.3 10.6 -10.5 	58.1 co z 0 Aug. 1.8 +0.6 2,4 6.90 1.9 10.8 -10.3 	47.8 o c...) m Sept. 0.4 +0.6 1.0 5.25 1.3 8.4 -8.7 	39.1 o o Oct. 2.2 0 2.2 4.60 1.1 4.3 -3,2 	35.9 

Nov. 5.3 -0.7 4.6 2.70 .6 .3 +3.7 	39.6 
Dec. 5.8 -1.2 ',6 1.30 .3 .3 +4.0 	43.6 
Total 68.0 -7.0 61.0 45.80 1:-.0 51,0 -3.0 
Dec. (55)  - - - 46.6 
Jan. (56)  10.0 -1.7 8.3 .75 .2 .3 +7.8 54.4 
Feb. 12.3 -1.7 10.6 1.00 .3 .3 +10.0 64.4 
Mar. 14.4 -2.3 12,1 1.40 .4 .3 +11.4 o 75.8 

,--1 Apr. 11.9 -1.0 10.9 2.40 „Q m .8 .3 +9.8 85.6 
May 14.9 -0.5 14.4 o 2.10 .8 3.9 +9.7 95.3 

r--I June -0.9 ).,  4-, - 19.5 1.8,6 3.70 1.4 3.8 +13.4 108.7 
114 	-.-1  July 5.3 -0.4 4.9 6.10 2.4 9.9 -0 -7.4 101.3 
4-I 	z 

La 	0 Aug. 5.9 -1.0 4.9 5.70 2.1 9.8 -7.0 94.3 
C.) Sept. 5.1 -0.3 4.8 3.40 1.3 7.5 -4.0 90.3 

Oct. 4.2 +3.7 7.9 4.30 1.6 3.9 +2.4 92.7 
Nov. 7.3 -1.1 6.2 2.10 .8 .3 +5.1 97.8 
Dec. 8.2 -1.6 6,6 1.10 .4 .3 +5.9 103,7 
Total 119.0 -8,8 110.2 34.05 2.5 40.6 '-57.1 
Dec. (55)  - - - - 46.6 
Jan. (56)  13.9 -2.2 11.7 .55 .2 .3 +11.2 57.8 
Feb. 16.4 -2.3 14.1 .60 .2 .3 +13.6 71.4 
Mar. 20.4 -1.5 E 13.9 .60 .2 .3 +18.4 89.8 

-4m Apr. 16.8 -0.4 16.4 .60 .2 .3 +15.9 105.7 
d 
-_. o May 24.6 -0.3 24,3 .80 .3 .3 +14.5 120.2 9.2 
o-4-, 1   June 27.5 -0.4 27.1 1.90 .8 .3 0 120.2 26.0 
5 „I T July 27.9 -0.9 27.0 4.00 1.7 8.8 0 120.2 16.5 
d 
z o Aug. 15.5 -0.8 14.7 5.00 2.1 9.2 0 120.2 3.4 
ou Sept. 11.1 -0.5 10.6 2.40 1.0 7.4 0 120.2 2.2 o 
o Oct. 9.6 +5.3 14,9 3.80 1.6 .3 0 120.2 13.0 

f34 Nov. 10.1 -1.5 8.6 1.60 .6 .3 0 120.2 7.7 
Dec. 11.2 -1.9 9.3 .65 .3 .3 0 120.2 8.7 
Total 205.0 -7.4 19'/.6 22.50 9.2 28.1 +73.6 06.7 
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TABLE 7 

SWANSON LAKE — RESERVOIR OPERATION STUDY 
ESTIMATES FOR 1956 

Explanation of Columns 

Col. 1: As determined from inflow frequency curve, 90% on curve = 
reasonable minimum conditions, 5c% = most probable conditions, 
and 10% = reasonable maximum conditions. 

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

Col. 3: Historical records corrected for upstream storage, and storage 
water used by irrigation systems not operated by Bureau of 
Reclamation. Annual total taken from curve (noted for 
Col. 1) and distributed on a monthly basis. 

Col. 4: Estimated 1955 depletions or releases resulting from upstream 
flood control and irritation works built after 1947. 

Col. 5: col. 3 - col. 14. 

Col. 6: Net evaporation, as determined from frequency curve, distrib-
uted on a monthly basis. 

Col. 7: Col. 6 value used to determine reservoir evaporation loss for 
month. 

Col. 8: Irrigation and other requirements. When spills appear 
probable, it is very likely these values will vary from those 
indicated. 

Col. 9: Col. 5 - (Col. 7 4. 8) 

Col. 10: Content at end of previous month Col. 9. 

Col. 11: Values from Col. 9 which would cause reservoir content to 
exceed total storage at top of irrigation pool (120,200 A.F.) 

51 



TABLE 8 

ENDERS REFERVOIR OPERATION STUDY 
ESTIMATES RJR 1956 

1 	2 	3 	4 	5 	6 	7 	a 	9 
Values in  1000 Acre-Feet Unless Indicated Otherwise 

Type 
of 

Year 	Mo. 
Historical 

Inflow 

get 
Evaporation 

77€71---7T7,7757,--  
Release 	Res. 	at End 
Reg. 	Change 	of Mo. 

Res, 
Spill Int  

Dec. 
Jan. 

	

E 	Feb. 

	

2 	Mar. 
''' 0 Apr. 

	

-,--1 	o o May 
w  74:1 June 

:8 :-8 July 
g
rt1 o Aug. o o0 	Sept. 0 o Oct. 

	

c4 	Nov. 
Dec. 

(55)  
(56)  

- 
4,3 
3.8 
3.9 
3.5 
3.6 
3.5 
3.1 
3.2 
3.2 
3.4 
3.5 
3.8 

- 	- 

	

1.05 	.1 

	

1.20 	.2 

	

1.95 	.3 

	

4.10 	.6 

	

4.65 	.7 

	

5.25 	.7 

	

8.60 	1.2 

	

6.85 	.8 

	

5.50 	.7 

	

4.60 	.5 

	

2.65 	.3 

	

1.20 	.2 

- 
1.8 
1.8 
1.8 
2.7 
4.6 
4.4 
4.7 
4.9 
4.3 
4.3 
1.2 
1.1 

- 
+2.4 
+1.8 
+1.8 
+ 	.2 
-1.7 
-1.6 
-2,8 
-2,5 
-1.8 
-1.4 
+2.0 
+2.5 

37.5 
39.9 
41.7 
43.5 
43.7 
42.0 
40.4 
37.6 
35.1 
33.3 
31.9 
33.9 
36.4 

Total 42.8 47.60 6.3 37.6 -1.1 
Dec. 
Jan. 
Feb. 

o Mar. 
r-t 
,Q 0 Apr. .sre o  o May 
194 --0 June 
cl'il July 
0o  Aug. 
.°~,
0  Sept. 

Oct. 
Nov. 
Dec. 

(55)  
(56)  

- 
4.8 
4.3 
4,4 
4.1 
4.1 
4.2 
3.7 
3.7 
3.7 
3.9 
4.1 
4.3 

- 
.75 
.95 
1.35 
2.60 
3.00 
3.55 
5.90 
6.50 
3.45 
4.30 
2.30 
.90 

.1 

.1 

.2 

.4 

.4 

.5 

.8 

.9 

.5 

.6 

.3 

.1 

- 
1.8 
1.8 
1.8 
1.8 
4.8 
4.9 
4.7 
4.7 
4.6 
2.7 
2.9 
2.9 

- 
+2.9 
+2.4 
+1.7 

0 
-1.1 
-1.2 
-1.8 
-1.9 
-1.4 
+ .6 
+ 	.9 
+1.3 

37.5 
40.4 
42.8 
44.5 
44.5 
43.4 
42.2 
40.4 
38.5 
37.1 
37.7 
38.6 
39.9 

0.7 
1.9 

Total 49.3 35.60 4.9 39.4 +2,4 2.6 
Dec. 
Jan. 
Feb. 

E 	Mar. 
Fj If Apr. 
.-'. 	o May 

.r-I 
o .4-i June 

:El ;b.' July le 	o o o Aug. 

0 
o 0 0 	Sept. 
w 	Oct. 

(24 	Nov. 
Dec. 

(55)  
(56)  

- 
5.1 
4.7 
5.1 
4,6 
4.8 
5.6 
4.2 
4.2 
4.6 
4.7 
4.7 
4.9 

- 
.55 
.30 
.95 
.80 
1.25 
2.40 
4.35 
4.50 
2.30 
3.35 
1.90 
.65 

- 
.1 
.1 
.1 
.1 
.2 
.4 
.6 
.6 
.3 
.5 
.3 
.1 

- 
1.8 
1.8 
1.8 
1.8 
3.3 
4.8 
4.8 
4.9 
4.8 
2.7 
4.5 
4,4 -- 

- 
+3.2 
+2.8 
+1.0 

0 
0 
0 

-1.2 
-1.3 
. 	.5 
+1.5 
- 	.1 
+ 	.4 

37.5 
40.7 
43.5 
44.5 
44.5 
44.5 
44,5 
43,3 
42.0 
41.5 
43.0 
42.9 
43.3 

2.2 
2.7 
1.3 
0.4 

Total 57.2 23.30 3.4 41.4 +5.8 6.6 
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T1BTR 8 

ENDERS RESERVOIR OPER!TION STUDY 
ESTILGTES FOR 1956 

Explanation of Columns 

Col. 1: As determined from inflow frequency curve, 90% on curve = 
reasonable minimum conditions, 50'' = most probable conditions 
and 10% = reasonable maximum conditions. 

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. 4: Net evaporation, as determined from frequency curve, distrib-
ut6d on a monthly basis. 

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

Col. 6: Irrigation and other requirements. When spills appear 
probable, it is very likely these values will vary from those 
indicated. 

Col. 7: Col. 3 - (Col. 	6) 

Col. 8: Content at end of previous month + Col. 7. 
Col. 9: Values from Col. 7 that would cause reservoir content to 

eyceed total storage at top of irrigation pool (44,500 AO.) 



TABLE 9 

HARRY STRUNK LAKE-RESERVOIR OPERATION STUDY 
EbTIMATES FOR 1956 

1 2 3 	4 	5 	6 	7 	8 9 
Valuer% in 1000 Acre-Feet Unle. Indice.ted ':'ther-,...3 

Type Net Tal Res.: 	Col-L::, 
of Historical Evaporation Release Res. at End Res, 

...... ,:ar Mo. Inflow In. Req, Change of. Mo, Spil7 
Dec. 	(55) - - - - 2.L.9 
Jan. 	(56) 2.8 .76 .1 .3 +2.4 2,1.3 
Feb. 3.0 .89 .1 .3 +2.,6 2i,9 
Mar. 3,6 1.87 .2 ,3 +3.1 -H .".,'0.0 

Z co Apr. 3.5 4.23 .5 .7 +2.3 22,3 
-.4 	g .4 May 3.2 4.07 .5 4.2 -1.5 3:1.8 -.-4 
w+-) June 3.1 5.02 .6 .--I 	 5,2 -,-4 -2.7 20.1 

A Ti July 2.6 8.41 .8 10,1 -8.3 19.8 al 
z 0 Aug. 2,5 7.42 .5 C'9 -7.9 11.9 m c_.) Sept. 1.7 4,4 .2 f';6, -5.1 6.8 rd 
w Oct. 22 4,52 .2 7-1 	1 -1,1 5.7 c4 

Nov. 2.3 2.57 .1 3 +1,.9 7.6 
Dec. 2.5 1.19 ,l +2.1 +2.1. ''...7 
Total 33.0 15 	',0 3,9 _ 	3 -12,2 
Dec. 	(55) - 21.9 
Jan. 	(56) 3.6 .50 .1 ,3 +3.2 25.1 
Feb. 3.9 .75 .1 .3 +3.5 27).6 
Mar. 4,2 ,2 3 ,--1 (I) 1,10 +3.7 32.3 
Apr. 4.8 2 	';9 .3 ,3 2 +4,2 36.5 

A o May 5.4 2..4i .4 2.1 +2.7 0 39.2 ..4 .2 
I-. 4,  June 8,4 3:.37 .5 4 0 p-.-1 .' 	 39.2 5.5 

-05 July 5.2 5,:-;5 .8 ii..5 -4.1 35.1 
0 o Aug. 3,5 E,;:.3 .7 rt.,4 o ci -4.6 30.5 
z Sept. 3.0 3,71 .4 S.2 -2.6 27.9 

Oct. 3.1 4.1.1 .5 2A. + 	.5 28.4 
Nov. 3.2 2.00 .3 1,4 +1.5 29.9 
Dec. 3-4 ,f31 .1 1,9 +2,0 31.9 
Total :,.-7 32.io 4,'. 36 +10.1; 5.7 
Dec. 	(55) - - 21.9 
Jan. 	(56) 4.3 .25 .1 .3 +3.9 25.8 
Feb. 4,3 ./.10 .1 ,3 +3.9 29.7 
Mar. 5.6 -,-1 .49 .1 ,3 +5.2 34.9 

x m 
Z  Apr. 6.0 .63 

(
.1 ,3 +4.3 

5 
39.2 1.3 

-,-I 0  May 7.7 .42 .1 .3 0 39.2 7.3 
r-C4  -) 1 		"P -H June 1:3,9 ,98 .2 .:3 0 39.2 19.4 
.1:1 -c. 

RI r.  July 4.5 5.13 ,8 5,5 0 39.2 3.2 
0 Aug. 5.7 o c...) 4.19 ,6 ::.9 -0.8 38.4 

d m  Sept. 6,8 2.,':3 .3 4,9 + 	.8 39.2 0.8 
W Oct. 4,4 3.66 .4 1,6 0 39.2 2.4 

Nov. 3,8 .46 .1 4,,3 -0,6 38.6 
Dec. 4,0 OA .3 4,3 -0,4 3P.2 
Tol- F1 C.':.,0 19.0.:.; 9.2 2.E.2 +16.3 344 
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TAELE 9 

HARRY STRUNK LAKE-RESERVOIR OPERATION STUDY 
ESTIgITES FOR 1956 

Explanation of Columns 

Col. 1: As determined from inflow frequency curve, 900 on curve = /
reasonable minimum conditions, 50% = most probable conditions 
and 10% = reasonable maximum conditions. 

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

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

Col. 6: Irrigation and other requirements. When spills appear prob-
able, it is very likely these values will vary from those 
indicated. 

Col. 7: Col. 3 - (Col. 5 + 6) 

Col. 8: Content at end of previous month + Col. 7. 
Col. 9: Values from Colo 7 that would cause reservoir content to 

exceed total storage at top of irrigation pool (39,200 A.F.) 



2 3 4 5 6 7 8 9 10 11 
Values in 1000 Acre 

Depleted 
Inflow 

-Feet Unlesz_Indicated 
Net 

Evaporation 

Otherwtse 
Total 	Res. Cont. 
Rel. 	Res. 	at End 	Res. 
Req. Change 	of Mo. 	Spill 

Corr. for 
Undepleted 	Upstr. 

Mo. 	Inflow 	Depl. In. 
Dec.(55) 163.3 
Jan.(56) 18.2 -12.3 5.9 .90 .6 .6 +4.7 168.0 
Feb. 23.6 -14.1 9.5 .78 .6 .6 +8.3 176.3 
Mar. 31.9 -15.8 16.1 1.74 1.3 .6 +14.2 190.5 
Apr. 26.0 -13.0 13.0 4.70 3.7 4.4 +4.9 195.4 
May 35.4 -3.4 32.0 4.38 3.6 7.7 +20.7 216.1 
June 52.8 -1.9 50.9 6.60 5.8 11.7 +33.4 249.5 
July 18.3 +4.6 22.9 9.71 8.6 29.1 -14.8 234.7 
Aug. 13.8 +4.3 18.1 8.41 7.3 27.8 -17.0 217.7 
Sept. 7.3 +6.1 13.4 5.56 4.6 19.3 -10.5 207.2 
Oct. 5.1 0 5.1 4.52 3.7 10.0 -8.6 198.6 
Nov. 11.9 -9.3 2.6 2.58 2.1 .6 -0.1 198.5 
Dec. 15.7 -10.4 5.3 1.12 0.9 .6 +3.8 202.3 
Total 260.0 -65.2 194.8 51.00 42.8 113.0 +39.0 
Dec.(55) 163.3 
Jan.(56) 23.1 -16.0 7.1 .65 .5 .6 +6.0 169.3 
Feb. 31.3 -18.1 13.2 .61 .5 .6 +12.1 181.4 
Mar. 37.6 -19.9 17.7 1.13 .9 .6 +16.2 197.6 
Apr. 39.2 -16.8 22.4 1.31 1.1 .6 +20.7 218.3 
May 61.7 -16.2 45.5 3.27 3.0 .6 +41.9 260.2 
June 106.7 -17.5 89.2 5.46 5.6 .6 +83.0 343.2 

Ti July 
Aug. 

44.6 
28.8 

-1.4 
-0.3 

43.2 
28.5 

7.70 
6.01 

8.4 
6.6 

18.2 
21.4 

+6.9 
0 

350.1 
350.1 

9.7 
.5 

Sept. 24.4 -0.3 24.1 4.47 5.1 14.6 0 350.1 4.4 
Oct. 17.0 -5.5 11.5 3.43 3.9 4.5 0 350.1 3.1 
Nov. 19.2 -10.0 9.2 1.55 1.7 .6 0 350.1 6.9 
Dec. 22.0 -11.4 10.6 .71 .8 .6 0 350.1 9. 
Total 455.6 -133.4 322.2 36.30 38.1 63.5 +186.8 33.8 
Dec.(55) 163.3 
Jan.(56) 28.2 -20.9 7.3 0 0 .6 +6.7 170.0 
Feb. 40.4 -23.0 17.4 .28 .2 .6 +16.6 186.6 
Mar. 56.8 -26.5 30.3 .70 .6 .6 +29.1 215.7 
Apr. 58.4 -21.0 37.4 .21 .2 .6 +36.6 252.3 
May 103.0 -15.4 87.6 1.78 1.7 .6 +85.3 337.6 
June 179.6 -1.9 177.7 1.58 1.8 .6 +12.5 350.1 162.8 
July 85.4 -8.9 76.5 6.53 7.2 4.1 0 350.1 65.2 
Aug. 63.6 -9.0 54.6 3.43 3.9 11.0 0 350.1 39.7 
Sept. 74.3 -6.4 67.9 3.84 4.2 2.7 0 350.1 61.0 
Oct. 31.8 -0.7 31.1 2.28 2.6 .6 0 350.1 27.9 
Nov. 28.4 -1.8 26.6 1.03 1.2 .6 0 350.1 24.8 
Dec. 30.1 -2.4 27.7 .40 .4 .6 0 350.1 26.7 
Total 780.0 -137.9 642.1 22.00 24.0 23.2 +186.8 408.1 

1  

Type 
of 

Year 

o o )4 4-,  

z 
o m oZ. 

E 
g 
„9 2 
Z o 

'd 

o 0 m 
m 

TABLE 10 

HARLAN COUNTY RESERVOIR OPERATION STUDY 
ESTIMATES FOR 1956 

w 

ler 
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TABLE 10 

HARLA1 COUNTY RESERVOIR OPERITION STUDY 
ESTIMATES FOR 1956 

Explanation of Columns 

Cols 1: As determined from inflow frequency curve, 90/, on curve = 
reasonable minimum conditions, 50% = most probable year, 
and 10% = reasonable maximum condition. 

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

Col. 3: The undepleted inflow columns are historical records correct 
for upstream storage, new diversions for irrigation by 
canals constructed after 1547, and storage water used by 
irrigation systems not operated by Bureau of Reclamation. 
Annual total taken from curve (noted for Col. 1) and dis-
tributed on a monthly basis,' 

Estimated 1956 depletions cr releases resulting from upstrea 
flood control and irrigation works built after 1947. 

Col. 5: Col. 3 - Col. 4. 

Col. 6: Net evaporation as determined from frequency curve distribut 
on a monthly basis. 

Col. 7: Col. 6 value used to determine reservoir evaporation loss 
for month. 

Col. 8: Irrigation and other requirements. When spills appear prob-
able, it is very likely that these values will vary from 
those incdcated. 

Col. 9: Col. 5 - (Col. 7 + 8) 

Col. 10: Content at end of previous month + Col. 9. 

Col. 11: Values from Col. 9 which would cause reservoir content to 
exceed total storage at top of irrigation pool (350,100 A.F. 

Col. 4: 



				 		

TABLE 11 

KIRWIN RESERVOIR OPERATION STUDY 
ESTIMATES FOR 1956 

1 	2  3 4 	5 	6 	7 	8 	 9 
Values in 1000 Acre-Feet Unless Indicated Otherwise 

Type Net 	Total 	 Res. Cont. of Historical 	Evaporation 	Release 	Res. 	at End 	Res Year 	Mo.  Inflow 	In. 	 Req. 	Change 	of No. 	Spil Dec. 	(55) 6.0 Jan. 	(56) 0.1 .91 0.1 0.3 -0.3 5.7 Feb. ;71 	 0.8 w 1.04 0.1 0.3 +0.4 6.1 Mar. 1.4 o 1.79 0.1 0.3 +1.0 7.1 r--1 	Apr. 1.5 4.60 ---1 0.3 -P 0.3 +0.9 8.0 ,.". 	, 	May 0  2.4 4.77 0.4 0.3 +1.7 9.7 o June r-1 	o 4.2 6.32 0.6 0.3 +3.3 13.0 „or.. 	July 2.7 8,80 0.9 0.3 +1.5 14.5 Aug. o o 	 1.9 7.74 0.8 0.3 
4) Wr-1 

+0.8 
4_, 	

15.3 Sept. 1.1 5.66 0.6 G.3 +0.2 15.5 o Oct. 0.2 ixi-i 4.01 0.5 0.3 -0.6 14.9 Nov. 0.4 2.54 0.3 0.3 -0.2 14.7 Dec. 0.3 1.22 0,1 0.3 -0.1 14.6 Total  17.0 50.00 4.8 3.6 +8.6 
Dec. 	(55) -- -- 6.0 - - Jan. 	(56) 0.9 .73 0.1 0.3 

m 	 +0.5 6.5 Feb. 1.8 .77 0.1 0.3 +1.4 a) o 	 7.9 Mar. .--1-, 2.0 1.04 0.1 0.3 +1.6 9.5 
Iti.--4 	Apr. 2.6 1.89 0.2 0.3 +2.1 7, 11.6 May z  4.2 3.60 0.4 0.3 o +3.5 o 15.1 June c...) 	 10.2 4.65 0.7 0.3 +9.2 24.3 

-4-, 	July 5.8 6.33 1.1 0.3 +4.4 Er) o 	 28.7 
, Aug. --4 4.4 5.56 1.0 0.3 +3.1 z: 	4, 31.8 Sept. 2.5 4.25 0.8 0.3 +1.4 1-.1 	 33.2 Oct. 1.5 3.59 0,7 0.3 +0.5 33.7 Nov. 1.2 1.85 0.3 0.3 +0.6 34.3 Dec. 1.0 .74 0.2 0.3 +0.5 34,8 Total  38.1 35.00 5.7 3.6 +28.8 

Dec. 	(55) -- -- 6.0 Jan. 	(56) 2.0 .45 0.0 0.3 +1.7 7.7 
E(a 	Feb. 2.6 .50 0.1 0.3 +2.2 E 	 9.9 

o Mar. 2.9 .56 0.1 0.3 +2.5 12.4 
re  '' 4_1 	Apr. 5.2 .53 0.1 0.3 +4.8 17.2 :-8 	May 11.6 1.68 0.3 0.3 +11.0 28.2 ..-1 	0 	June 32.7 1.66 ,-R c) 0.5 0.3 +31.9 60.1 
co 	July 14.4 5.47 2.0 ,&. 0.3 +12.1 72.2 
o o 	Aug. 19.8 4.67 cr) 1.9 .-4  0.3 +17.6 89.8 m 4-,	Sept. 12.7 2.75 1.1 a) 	 0.3 +5.4 95.2 5.9 i.--1  Oct. 5.1 2.27 0.9 0.3 0.0 95.2 3.9 Nov. 3.7 1.02 0.4 0.3 0.0 95.2 3.0 Dec.  2.3 .54 0.3 0.3 0.0 95,2 1.7 Total 115,0 22.10 7.7 3.6 +89.2 14.5 
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Tt3LE 11 

RESERVOIR OPERATION STUDY 
ESTIMPTES FOR 1956 

Explanation of Columns  

Col. 1: As determined from inflow frequency curve, 90% on curve = 
reasonable minimum conditions, 50% = most probable condition,: 
and 10% = reasonable maximum conditions. 

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. L1.: Net evaporation, as determined from frequency curve, dis-
tributed on a monthly basis. 

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

Col. 6: Irrigation and other requirements. When spills appear prob- 
able, it is very likely these values will vary from those 
indicated. 

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 content to 
exceed total storage at top of irrigation pool (71,700 A.F.) 



1 	2 

Type 
of 

Year No, 
Dec. 
Jan. 

5 m  Feb. 
H o Mar.  
-141 Apr. 
•-o May 
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TABLE 12 

WEBSTER RESERVOIR OPERATION STUDY 
ESTIMitTES FOR 1956 

3 	4 	5 	6 	7 	8 9 

Res. 
Spill 

Values in 1000 Acre -Feet Unless Indicated Qtherwire 
Total 	 Res. Cont. 

Release 	Res. 	at End 
Req. 	Change 	of Mo. 

Historical 
Inflow 

Net 
Evaporation 
In. 

(55)  -- -- 0 
(56)  0.1 .96 0 0.1 0 0 

0.8 1.11 0 0.8 0 0 
1.2 2.08 0 1.2 0 0 
1.5 4.92 0 1.5 0 0 
1.7 4.75 .1 .3 +1.3 1.3 
3.5 7.50 .2 .3 +3.1 4.4 
1.7 9.04 .5 .3 +0.9 5.3 
0.8 8.08 .5 .3 0 5.3 
0.9 6.70 .4 .3 +0.2 5.5 
0 4.71 .3 .3 -0.6 4.9 

0.1 2.45 .1 .3 -0.3 4.6 
0.1 1.20 .1 .3 -0.3 4.3 
12.5 53.50 2.2 6.0 +4.3 

(55)  -- __ eft .I 0 
(56)  0.7 .67 0 0.7 0 0 

1.6 .81 0 1.6 0 0 
1.9 1.48 0 1.9 0 0 
2.8 2.72 0 2.8 0 0 
4.3 3.13 .1 .3 +3.9 3.9 

10.3 4.40 .4 .3 +9.6 13.5 
4.4 7.02 .8 .3 +3.3 16.8 
3.2 5.72 .7 .3 +2.2 19.0 
2.3 4.69 .6 .3 +1.4 20.4 
0.8 3.37 .5 .3 0 20.4 
0.9 1.61 .2 .3 +0.4 20.8 
0,7 .78 .1 .3 +0.3 21.1 
33.9 36.40 3.4 9.4 +21.1 

(55) -- 0 
(56) 2.1 .53 0 2.1 0 0 

2.4 .48 0 2.4 0 0 
3.7 .70 0 3.7 0 0 
6.3 1.00 0 6.3 0 0 

10.1 1.74 .1 .3 +9.7 9.7 
22.9 .72 .1 .3 +22.5 32.2 
14.2 5.63 1.1 .3 +12.8 45.0 
14.5 4.03 1.0 .3 +13.2 58.2 
11.9 3.75 1.0 .3 +10.6 68.8 
4.4 2.83 .8 .3 +2.9 71.7 0.4 
3.5 .99 .3 .3 0 71.7 2.9 
2.0 .60 .1 .3 0 71.7 1.6 

98.0 23.00 4.5 16.9 +71.7 4.9 

Note: Expect storage to commence about May 1, 1956, but depends upon rate 
of construction progress. 
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TABLE 12 

*11. 	 WaSTER RESERVOIR OPERATION STUDY 
ESTIMADS FOR 1956 

Explanation of Columns  

Col. 1: As determined from inflow frequency curve, 90% on curve = 
reasonable minimum conditions, 50% = most probable conditions, 
and 10% = reasonable maximum conditions. 

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

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

Col. 6: Irrigation and other requirements. When spills appear 
probable, it is very likely these values will vary from those 
indicated. 

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 content to 
exceed total storage at top of irrigation pool (95,000 A.F.) 



												 • 
• 

TABLE 13 

CEDAR BLUFF RESERVOIR OPERATION STUDY 
ESTIMPTES FOR 1956 

1 	2 3 4 5 	6 7 8 9 
Values in 1000 Acre-Feet Unless Indicated Otherwise 

Type Net 	Total Res. Cont. 
of Historical 	Evaporation 	Release Res. 	at End  Res. 
Year Mo. Inflow 	In. 	 Req. Change 	of Mo.  Snill 

Dec. (55)  -- -- NM .1 MP I* 127.0 -- 
Jan. (56)  0.3 1.22 0.5 .3 -.5 	126.5 

g m Feb. 0.6 1.31 0.5 .3 -.2 	126.3 
E z Mar. --I o 0.8 2.34 1.0 .3 -.5 	125.8 

,-. 
Z.,1 Apr. 71 :B-4-. 0.7 4.84 2.1 .3 1  -1.7 	124.1 May 1.4 4.81. 2.0 .4 -1.0 	123.1 
,4) o June 2.6 A c.) --1 7,75 3.1 .4 -.9 	122.2 
0 July 2.5 9,15 4.0 .5 -2.0 	120.2 
z Aug. o o 1.4 8.24 3.2 .7 -2.5 	
Ci] r-I 117.7 
m 4., Sept. 0.9 6.69 2.8 .6 -2.5 	115.2 w z Oct. rx 1-4 0.4 4.94 1.9 .3 -1.8 	113.4 

Nov. 0.4 2.76 1.0 .3 -0.9 	112.5 
Dec. 0.4 1.45 0.6 .3 -0.5112,0 
Total 12.4 55.50 22.7 4.7 
Dec. (55)  "• GO ••• OM IM M. .. VW 127.0 
Jan. 

NM NO 

(56)  0.8 1.06 0.4 .3 +50,1 127.1 m Feb. 1.1 1.10 0.5 .3 +0.3 127.4 
11/ 	r-w oMar. i -,-i 1.1 1.57 0.6 .3 127.6 

i ' Apr. 2.1 3.26 1.4 .3 ++00.42 128.0 .ct 'El may o 3.8 3.09 1.4 .3 +2.1 130.1 )-1 o a. c.) June 10.1 4.66 2.0 .3 +7.8 137.9 
4-1 g July 5.9 7.68 3.6 .3 +2.0 139.9 m o o.--1 Aug. 4.5 5.73 2.7 .4 +1.4 141.3 4-1 • Sept. 4.0 4.64 2.2 .4 +1+ 4 142.7 1..-1 .

Oct. 1.5 3.74 1.8 .4 -0.7 142.0 
Nov. 1.2 2.13 1.0 .3 -0.1 141.9
Dec. 0.8 1.09 0.5 .3 0.0 49  
Total 36.9 39.75 18.1 3.9 +14,9 
Dec. (55)  Oa ••• ■ CNN ••• . -- 127.0 
Jan. (56)  2.1 .89 0.4 .3 +1.4  128.4 
Feb. 2.3 .78 0.3 .3 +1.7 130.1  

1 2 Mar. 3.1 1.05 0.5 .3 +2.3 ,4 o 132.4 
>4.„, Apr. 7.5 2.12 0.9 t13 +-I .3 +6.3  138.7 
Z -,4  May 22.8 1.86 0.8 .3 +21.7 160.4 
w 	z June 43.9 .80 0.4 .3 +24.7 -I o 185.1 18.5 
4 0  July 15.7 6.07 3.1 ro .3 0.0 185.1 12.3 

Aug. 17.6 3.98 2.4 .3 o 0.0 o 185.1 14.9 
m ,--1  Sept. 
(CI  11.8 (4.4 3.97 2.4 .3 0.0 185.1 9.1 ai z Oct. 6.5 2.63 

C4 I-4 
1.6 .3 0.0 185.1 4.6 

Nov. 2.6 1.52 0.9 .3 0.0 185.1 1.4 
Dec. vol. 2.1 .83 0.5 .3 0.0 185.1 1.3 
Total 138.0 26.50 14,2 3.6 +58.1 62.1 
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TABLE 13 

CEDAR BLUFF RESERVOIR OPERATION STUDY 
ESTIMATES FOR 1956 

Explanation of Columns 

Col. 1: As determined from inflow frequency curve, 90% on curve = 
reasonable minimum conditions, 50% = most probable conditic 
and 10% = reasonable maximum conditions. 

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

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

Col. 6: Irrigation and other requirements. When spills appear 
probable, it is likely these values will vary from those 
indicated. 

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 content to 
exceed total storage at top of irrigation pool (185,100 A.F 
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