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SYNOPSIS 

GENERAL  

This is the twenty-fifth consecutive year that an Annual Operating Plan has 
been prepared for the federally owned dams and reservoirs serving an irri-
gation function in the Niobrara, Lower Platte, and Kansas River Basins. 
There are 15 of these dams and reservoirs in Colorado, Nebraska and Kansas. 
These 15 reservoirs, together with 10 diversion dams, 10 pumping plants, 
and 22 canal systems, serve approximately 271,000 acres of project lands in 
Nebraska and Kansas. 	In addition to irrigation, these features serve flood 
control, municipal and industrial water, recreation, and fish and wildlife 
purposes. A map in the back of this report shows the location of these 
features. The reservoirs in the Niobrara and Lower Platte River Basins are 
operated by either irrigation or reclamation districts, and the reservoirs 
in the Kansas River Basin are operated by either the Bureau of Reclamation 
or ,the Corps of Engineers. The diversion dams, pumping plants, and canal 
systems are operated by either irrigation or reclamation districts. 

A Programmable Master-Station Supervisory Control System, installed during 
1977 and 1978, will be used to provide operational management of all eleven 
dams under Bureau of Reclamation jurisdiction that are located in the Kansas 
River Basin. 

The "Headlines 77" following this Synopsis is indicative of the awareness 
of local people of natural resource development and conservation in the 
Niobrara, Lower Platte, and Kansas River Basins. 

1977 SUMMARY  

Climatic Conditions. The total precipitation during 1977 ranged from 90 
to 152 percent of normal over the operating area. Only Cedar Bluff Dam 
received below normal rainfall, while the reservoirs in the Niobrara and 
Lower Platte Basins and the northern part of the Kansas River Basin received 
above-normal amounts. The temperatures were generally normal or cooler than 
normal during the growing season. 

Storage Reservoirs. 

A. Conservation Operations - The 1977 inflows were below the dry-year fore-
cast at Cedar Bluff and Merritt Reservoirs and Swanson Lake. Box Butte, 
Bonny, Enders, Norton and Kirwin Reservoirs, and Harry Strunk, Harlan 
County, and Waconda Lakes had inflows between the dry- and normal-year 

forecasts. The active conservation storage was evacuated from Norton 
and Enders Reservoirs in 1977. 

B. Flood Control Operations - No flood damages were prevented by Kansas 

River Projects dams during 1977. 
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The accumulated flood control benefits for the years 1951 through 1977 
by the facilities covered in this report total $42,643,000. (See 
Table 5.) 

Water Service. There were 436,360 acre-feet of water diverted to irrigate 

252,078 acres of project lands in 13 irrigation districts. 	(See Tables 3 
and 7.) The project water supply was inadequate for 16,264 acres of lands 
irrigated in the Mirage Flats and Almena Irrigation Districts, and supple-
mental water was provided from private irrigation wells. The project water 
supplies for the other units mentioned in this report were adequate in 1977. 

The water requirements of three municipalities, one rural water district, 
two industrial companies, and a Federal fish hatchery were furnished from 
storage releases or natural flows. 

Under a long-term contract, for use of the Arcadia Diversion Dam, 25,705 
acre-feet were diverted to irrigate 14,000 acres of non-project lands in the 
Middle Loup Public Power and Irrigation District. These diversions were 
made under natural flow water rights granted by the State of Nebraska. 

Irrigation Production. The crop yields from project lands in 1977 were 
slightly lower on the average than in 1976. Corn, the principal crop, in-
creased from an average of 108 bushels per acre to 115 bushels per acre. 
In 1977, the unit prices for all commodities were lower than those in 1976. 
The gross crop value of $51,429,410 was 89 percent of the 1976 gross crop 
value, and the average crop value decreased from $233.42 per acre in 1976 to 
$204.02 per acre in 1977. The following graph compares corn prices with the 
gross crop value per acre. 

	



Fish and Wildlife and Recreation Benefits. During the early part of the 
1977 season, reservoir operations were favorable for recreation and fish 
and wildlife uses. However, low water levels later in the season at some 
reservoirs limited the recreation benefits. 

The Youth Conservation Corps (YCC) camps at McCook, Nebraska, Hays, Kansas, 
and the new camp at Concordia, Kansas, performed work on recreation and 
wildlife facilities which enhanced the visitations at Enders, Norton, Cedar 
Bluff, Webster, Kirwin and Lovewell Reservoirs, and Swanson, Hugh Butler 
and Waconda Lakes' public use areas. Training was provided for 45 YCC 
members at Hays and 30 members at the other two locations. 

1978 OUTLOOK 

The irrigation and reclamation districts estimate that 249,216 acres of • 
project land will be irrigated in 1978. Operation studies indicate that if 
1978 is a dry year, the project water supplies will be inadequate for the 
irrigation of 97,875 acres in Mirage Flats, H & RW, Frenchman Valley, Kirwin, 
Webster, Almena, and Farwell Irrigation Districts. The Farwell and Mirage 
Flats Irrigation Districts also anticipate some shortages under normal-year 
conditions. 	Several districts (Mirage Flats, Almena, Frenchman Valley, and 
H & RW) plan to use water from private irrigation wells to supplement the 
project water supply. The industrial, municipal, rural water district, and 
fish hatchery water supply requirements will be met in full under all in-
flow forecast conditions. 

During 1978, under all inflow forecast conditions, storage water will he in 
excess of project needs at Bonny Reservoir and Waconda Lake and water will 
be available for sale to private irrigators or for other non-project uses. 

Even under reasonable minimum inflow conditions, the conservation pools at 
Merritt, Sherman, and Lovewell Reservoirs will fill during 1978. With most 
probable inflow conditions, Waconda, Harry Strunk and Harlan County Lakes 
will also fill. 

Even with low reservoir levels and inadequate water supplies for some pro-
ject lands, the recommendations of various State agencies will be considered. 
As in the past, irrigation and reclamation districts will advise State 
agencies regarding aquatic weed control and canal operations. The Bureau of 
Reclamation will continue to operate the reservoirs and other facilities 
under its jurisdiction in the best interests of all project functions and 
for the greatest public benefit. 
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® 	 CHAPTER I - INTRODUCTION  

PURPOSE OF THIS REPORT  

In addition to describing the operational responsibilities of the Bureau of 
Reclamation, Corps of Engineers, and irrigation or reclamation districts in 
the three basins, this Annual Operating Plan advises water users, coopera-
ting agencies, and other interested groups or persons of the actual opera-
tions during 1977 and serves as a guideline for the 1978 operations. 

OPERATIONAL RESPONSIBILITIES  

The Bureau of Reclamation is responsible for irrigation operations at all 
Federal reservoirs in the Kansas River Projects area. At those reservoirs 
which were constructed by the Bureau of Reclamation, the Bureau is also 
responsible for the operation and maintenance, safety of the structure, 
and reservoir operations not specifically associated with regulation of the 
flood control storage. 	In addition to irrigation, these reservoirs provide 
recreational, fish and wildlife, municipal and industrial benefits. 

By contractual arrangements with the Bureau of Reclamation, the irrigation 
or reclamation districts are responsible for the operation of the canals 
and irrigation distribution facilities constructed or rehabilitated by the 
Bureau of Reclamation in the Niobrara, Lower Platte, and Kansas River 
Basins. 	In addition, the appropriate irrigation or reclamation districts 
also have the responsibility of operating and maintaining Box Butte, 
Merritt, and Sherman Reservoirs. The remaining 12 reservoirs in the pro-
jects area are operated and maintained by either the Corps of Engineers or 
the Bureau of Reclamation. 

The States of Nebraska, Colorado, and Kansas are responsible for the ad-
ministration and enforcement of the laws of their respective States per-
taining to the water rights and priorities of all parties concerned with 
the use of water. 

The Republican River Compact was authorized on August 4, 1942, by Public 
Law No. 696, which was enacted by the 77th Congress. The Compact was 
ratified by the States of Colorado, Kansas, and Nebraska. This Annual 
Operating Plan is in accordance with the objectives of the Compact, which 
are: "...to provide for the most efficient use of the waters of the Re-
publican River Basin for multiple purposes; to provide for an equitable 
division of such waters; to remove all causes, present and future, which 
might lead to controversies; to promote interstate comity; to recognize 

that the most efficient utilization of the waters within the Basin is for 
beneficial consumptive use; and to promote joint action by the States and 

the United States in the efficient use of water and the control of des-

tructive floods." 

Veer 
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TABLES AND EXHIBITS  

Records for the facilities reported herein are attached as tables and 
exhibits. 

WATER SUPPLY 

For forecasting purposes, values of annual inflows that will be statisti-
cally equalled or exceeded 10, 50 and 90 percent of the time were selected 
from the probability curve to be "reasonable maximum" (wet year), "most 
probable" (normal year), and "reasonable minimum" (dry year) inflow condi-
tions, respectively. 

RESERVOIR OPERATIONS  

All operations are scheduled for optimum benefits to project functions. 
Monthly or as often as runoff and weather conditions dictate, the Bureau 
evaluates the carryover storage and estimated inflow at each reservoir to 

determine whether or not excess water is anticipated. 	If excess inflow is 

apparent, controlled releases will be made to maximize the downstream bene-
fits, including flood control. 

MAJOR FEATURES  

The Mirage Flats Project was constructed under the Water Conservation and 
Utilization Act and includes an irrigation storage reservoir, diversion dam, 
and canal system. The other features discussed in this report are a part 
of the Pick-Sloan Missouri Basin Program and include multipurpose reser-
voirs, diversion dams, pump stations, and canal systems. The fifteen stor-
age facilities now in operation are as follows: 

Constructed by the Bureau of Reclamation: 

(a) Operated by Irrigation or Reclamation Districts--Box Butte and 
Merritt Dams in the Niobrara River Basin and Sherman Dam in the 

Lower Platte River Basin. 

(b) Operated by the Bureau of Reclamation--Bonny, Trenton, Enders, 
Red Willow, Medicine Creek, Norton, Lovewell, Kirwin, Webster, 
Glen Elder, and Cedar Bluff Dams in the Kansas River Basin. 

Constructed and operated by the Corps of Engineers: 

Harlan County Dam in the Kansas River Basin. 

IRRIGATION DISTRICTS  

Thirteen irrigation districts in the Niobrara, Lower Platte, and Kansas 

River Basins have contracted with the Bureau of Reclamation for water 
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supply and irrigation facilities. The Sargent and Farwell Irrigation Dis-
tricts have contracted their operation and maintenance to the Loup Basin 
Reclamation District. 

The normal irrigation season for Mirage Flats Irrigation District is April 
through September. The contracted irrigation season for Frenchman Valley, 
H & RW, Frenchman-Cambridge, and Cedar Bluff Irrigation Districts is from 
May 1 to October 15; and for all other districts the contracted irrigation 
season is from May 1 to September 30th. 

MUNICIPAL AND INDUSTRIAL WATER  

Three municipalities, two oil companies, and one rural water district have 
executed water service contracts for full or supplemental water supplies. 

FISH HATCHERY  

The Fish and Wildlife Service operates a warm-water, fish hatchery below 
Cedar Bluff Reservoir. 

ENVIRONMENTAL CONSIDERATIONS  

A "Statement of Operational Objectives" for Harlan County Lake sets forth 
the general operational objectives and the specific reservoir uses that 
were considered desirable. 	It indicates that fish and wildlife interests 
will be best served by high reservoir levels with minimum fluctuations and 
regulation of the outflow in excess of the minimum desired flows. Although 
the statement recognizes flood control and irrigation as the primary pur-

poses, it indicates that comprehensive operational plans should be developed 
to permit the maximum integration of the secondary uses. 

Insofar as practicable, the above-mentioned objectives are also considered 
in the operation of all reservoirs in the Kansas River Basin, Merritt and 
Box Butte Reservoirs in the Niobrara River Basin, and Sherman Reservoir in 
the Lower Platte River Basin. The regulated outflow will also benefit 
farmers, ranchers, industries, cities, and other interests below the reser-
voirs. 



CHAPTER II - NIOBRARA AND LOWER PLATTE RIVER BASINS  

MIRAGE FLATS PROJECT IN NEBRASKA   

GENERAL 

The flow of the Niobrara River and Box Butte Reservoir storage provide a 

water supply for the 11,662-acre Mirage Flats Project. 	During the 10- 

year period from 1967 to 1976 the project water supply has averaged 17,496 

acre-Feet which is about 1.50 acre-feet per acre. This is about 0.82 acre-

foot per acre short of the average diversion requirement of 2.32 AF/acre 

that was estimated to be necessary for a full water supply in the March 1965 

report on the Mirage Flats Project, Nebraska. Records of farm deliveries 

over the past few years indicate a gradual decline in project water supply. 

Many irrigators supplement the water supply by private wells. 

The Mirage Flats Irrigation District cooperates with the Nebraska Game and 

Parks Commission by operating the Box Butte Darn outlet works gates and the 

Dunlap Diversion Dam gates in a manner that avoids large sudden changes in 
the flows of the Niobrara River. 

1977 SUMMARY  

The flow of the Niobrara River plus the carryover storage in Box Butte Reser-

voir, supplemented by above-normal rainfall this year, were not adequate to 

provide a full water supply for the project lands. However, instead of de-

pleting all of the storage in Box Butte Reservoir, the irrigators within the 
District relied upon their private wells and pumped an estimated 8,011 acre-

feet. This was the first year in eight consecutive years that all of the a-

vailable active storage was not used. Carryover storage for use in the 1978 

irrigation season amounted to 1,528 acre-feet. 	The total precipitation in 

the Mirage Flats area was 20.85 inches, which is 137 percent of normal. 

During the 1977 irrigation season, personnel from the Kansas River Projects 

office assisted the Central Nebraska Projects office with a study funded 

under the Emergency Drought Act to evaluate water shortage problems and op- 

portunities to augment, utilize or conserve available supplies. 	Flow measure- 

ments were taken throughout the summer. 

There were 11,197 acres irrigated, which is 96 percent of the acres with ser-

vice available. The farm deliveries from the project water supply were 0.48 

acre-foot per acre. An additional 0.71 acre-foot per acre of water was pro-

vided by privately owned irrigation wells. The gross crop value was $2,347,972, 

which is 125 percent of the 1976 value. 
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1978 OUTLOOK  

The water level in the reservoir on December 31, 1977, was about 5.9 feet 
higher (4,015 acre-feet) than it was the previous year. The Mirage Flats 
Irrigation District will announce to their water users in the spring the 
amount of water that will be available from storage in Box Butte Reservoir. 
The project water supply is expected to be inadequate in 1978 as it has 
been in most past years. However, the district plans for the irrigators 
to continue the use of water from privately owned irrigation wells as a 

supplemental supply. There are 11,000 acres expected to be irrigated in 
1978. 

AINSWORTH UNIT, SANDHILLS DIVISION IN NEBRASKA  

GENERAL  

Within the Ainsworth Irrigation District there are 34,539 acres with ser-
vice available. The project water supply is provided by storage in Merritt 
Reservoir and Snake River flows. To avoid ice damage to the soil cement on 
the upstream face of Merritt Dam during the winter months, releases from 

Merritt Reservoir are regulated to maintain a water level 2 to 5 feet below 
the top of the conservation capacity. When the reservoir surface clears of 
ice each spring, the conservation capacity is slowly filled. This operation 
greatly enhances the spring spawning of fish. 

The Ainsworth Irrigation District cooperates with the Nebraska Game and 
Parks Commission by avoiding sudden large changes in reservoir releases. 
Although not required, minimum releases up to 15 ft3/s are made into the 
Snake River below Merritt Dam for Fish, wildlife and recreation purposes. 

1977 SUMMARY  

Precipitation, as recorded near Merritt Dam, totaled 24.07 inches of rain-
fall which was 137 percent of normal. The water supply was more than 
adequate to meet the project's irrigation requirement of 54,645 acre-feet. 
There were 34,513 acres of land irrigated in 1977 and the gross crop value 
was $6,219,597, which is 64 percent of the previous year. This reduction 
is due to lower crop prices as well as a disastrous July hailstorm that 
covered a large part of the project area. 

The basic water supply for the 34,539 acres with service available is 
63,712 acre-feet. Additional water, if available, can be purchased by the 
district as a supplemental supply. 

A total of 91 acre-feet was used under temporary water service contracts 
from holding ponds. 



1978 OUTLOOK  

Merritt Reservoir will be regulated to maintain an elevation 2 feet 

(rather than the normal 5 feet) below the top of conservation capacity 
during the winter months. This change is an effort to prevent erosion 

from occurring on the face of the dam at the same elevation year after 

year. 

Releases from Merritt Reservoir will be regulated to slowly fill the 

conservation capacity during the spring months. The water supply is 

expected to be adequate for the irrigation of an estimated 34,000 acres. 

SARGENT UNIT, MIDDLE LOUP DIVISION IN NEBRASKA  

GENERAL 

The Sargent Irrigation District has contracted with the Loup Basin Rec-

lamation District for the operation and maintenance of the Milburn Di-

version Dam and the Sargent Canal system which serves 13,363 acres. The 

water supply is diverted from the Middle Loup River into the Sargent 

Canal under an appropriated natural flow right from the State of Nebraska. 

These diversions may exceed the natural flow appropriation of 198 ft3/s 

by an exchange of storage from Sherman Reservoir, provided that water is 

available after all senior appropriations are satisfied and the excess is 

not greater than the storage releases from Sherman Reservoir. 

A detention dike at canal station 1272+92 was modified to serve as a 

holding pond with a capacity of 425 acre-feet. 	It will be filled prior 

to the irrigation season and used for regulation of the supply to lands 

served under lateral 23.7. 

1977 SUMMARY  

The annual precipitation over the Sargent Unit was about 150 percent of 

normal. The diversions into the Sargent Canal totaled 23,940 acre-feet. 

The diversions exceeded the appropriated right for 30 days during 1977. 
There were 12,555 acres irrigated with a gross crop value of $2,270,621, 
which is $254,570 less than in 1976. 

1978 OUTLOOK  

The Loup Basin Reclamation District estimates that 13,000 acres in the 

Sargent Unit will be irrigated in 1978. The water supply is expected 

to be adequate. 
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FARWELL UNIT, MIDDLE LOUP DIVISION IN NEBRASKA 

GENERAL  

The Loup Basin Reclamation District operates and maintains the Arcadia Di-
version Dam, Sherman Feeder Canal, Sherman Dam and Reservoir, and the 
Farwell Canal system, which serves 50,051 acres of land. Diversions are 
also made through the Arcadia Diversion Dam to 15,000 acres of non-project 
lands in the Middle Loup Public Power and Irrigation District under appro-
priated natural-flow water rights. 

During the winter months, Sherman Reservoir is normally regulated to 5 feet 
below the top of the conservation capacity to minimize seepage from the 
reservoir into the groundwater table. This low pool level also avoids ice 
damage to the upstream face of the dam. Each spring, diversions into 
Sherman Feeder Canal from the Middle Loup River are regulated to fill the 
conservation capacity of Sherman Reservoir by mid-June. The gradual rising 
water surface in the spring is ideal for fish spawning. 

Whenever the flows in the Middle Loup River at Arcadia, Nebraska, exceed 
6,000 ft3/s, safe capacity flows will be diverted into Sherman Feeder Canal 
to Sherman Reservoir. Flood control benefits can be accrued to Sherman 
Reservoir by such operations. 

1977 SUMMARY  

The diversions from the Middle Loup River at Arcadia Diversion Dam were 
25,705 acre-feet to Middle Loup Public Power and Irrigation District and 
104,070 acre-feet into Sherman Feeder Canal. 

Sherman Feeder Canal diversions into Sherman Reservoir were started on 
March 17, and the conservation capacity was filled on May 20, 1977, The 
precipitation at Sherman Dam was 31.56 inches, which is 152 percent of 
normal. Releases into the Farwell Canals totaled 77,307 acre-feet. The 
Loup Basin Reclamation District reports that 48,446 acres of land were 
irrigated in 1977. The gross crop value was $8,924,534, which is 
$1,421,026 less than in 1976. 

The Irrigation Management Services program was continued during 1977. There 
were 3,539 acres in the Sargent Unit and 2,324 acres in the Farwell Unit 
served by the program. 

About 10 miles of laterals were placed in pipe during 1977 under Emergency 
Drought assistance in the Sargent and Farwell Units. 

During the 1977 irrigation season, a water distribution study was continued 

on the Farwell Main Canal system. Preliminary results obtained are as 
follows: 



Month  

June 
July 
August 
Season 

 

Inflow to system 
(acre-feet) 

Percent 	Percent 
delivered 	waste  

Percent 
unaccounted for  

 

8,760 
27,596 
9,199 

45,555 

	

37.9 	3.4 

	

76.5 	5.3 

	

64.8 	13.1 

	

66.7 	6.5 

58.7 
18.2 
22.1 
26.8 

     

1978 OUTLOOK 

Diversions from the Middle Loup River into the Sherman Feeder Canal for the 
normal spring filling of the conservation capacity of Sherman Reservoir are 
expected to start in April. 

Under most probable inflow conditions, a small shortage is expected in 1978. 
This shortage is attributable to high system losses and large irrigation re-
quirements for corn production during the months of July and August. 

The Irrigation Management Services program is expected to be continued in 
1978. 

11 



*01. 	 CHAPTER III - REPUBLICAN RIVER BASIN  

ARMEL UNIT, UPPER REPUBLICAN DIVISION IN COLORADO  

GENERAL  

Bonny Reservoir storage is transferred as required to Swanson Lake where 
releases into the Republican River are regulated to meet the industrial 
needs of the AMOCO Production Company and Ladd Petroleum Corporation for 

their water flood operations in the Sleepy Hollow Oil Field, south of 

Bartley, Nebraska. 

Bonny Reservoir inflows from the South Fork of the Republican River and 
Landsman Creek are released into Hale Ditch, as requested by Colorado's 
State Engineer. Bonny storage water is available to Hale Ditch and other 
natural flow appropriators under temporary contracts. Much of the 700 
acres served by Hale Ditch is now owned and operated by the Colorado De-
partment of Natural Resources, Division of Wildlife, for wildlife purposes. 

The normal operation pattern of Bonny Reservoir, with a slowly rising or 
stable pool, enhances fish spawning in the spring and affords excellent 
hunting conditions each fall. 

1977 SUMMARY  

The precipitation during 1977 was 123 percent of normal while the inflow 
(20,848 acre-feet) to Bonny Reservoir was a little above the reasonable 
minimum inflow forecast. The water supply was adequate to furnish 306 

acre-feet to AMOCO Production Company and 15 acre-feet to Ladd Petroleum 
Corporation. As directed by the Colorado Water Commissioner, 1,858 acre-
feet of reservoir inflows from the South Fork of the Republican River and 
Landsman Creek were passed through Bonny Reservoir into Hale Ditch. 

Temporary contract sales of storage water were made to three users. The 
State of Colorado Department of Natural Resources purchased 747 acre-feet 
for industrial or irrigation purposes; BAL Enterprises purchased 184 acre-
feet for industrial use; and the Frenchman-Cambridge Irrigation District 
purchased 3,997 acre-feet for irrigation. There were 11,204 acre-feet re-
leased to the Frenchman-Cambridge Irrigation District between February 1 
and April 30 for storage in Swanson Lake. The total amount released was 
adjusted downward 3,617 acre-feet for spills that would have occurred 
with no releases from Bonny Reservoir and 3,600 acre-feet for stream 
losses. These adjustments reduced the net storage transferred to 3,997 

acre-feet. During this period, releases were reduced to 6 ft3/s between 

March 22 and April 14 to permit walleye seining by the State of Colorado. 
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1978 OUTLOOK 

AMOCO Production Company and Ladd Petroleum Corporation will have an ade-
quate water supply in 1978. Water stored in Bonny Reservoir will also be 
available for sale to Hale Ditch and other private irrigators under tem-
porary contracts. 

The prospects are excellent foi-  hunting and limited for fishing and rec-
reation uses. 

FRENCHMAN UNIT, FRENCHMAN-CAMBRIDGE DIVISION IN NEBRASKA 

GENERAL  

The transportation of water from Enders Reservoir through 52 miles of 
Frenchman River channel to the Culbertson Diversion Dam created an erosion 
problem that made it necessary to initiate a control and stabilization pro-
gram in 1964. All contract work has been completed and the remaining work 
consists of a small maintenance program. 

The Culbertson Canal and the Culbertson Extension Canal systems serve 9,600 
acres in the Frenchman Valley Irrigation District and 11,490 acres in the 
H & RW Irrigation District. The water supply for these lands is furnished 
by flows from Frenchman Creek and Stinking Water Creek and off-season stor-
age in Enders Reservoir. 

The normal operation of Enders Reservoir, with the gradual rise in water 
surface during the spring months, provides desirable fish spawning condi- 
tions. 	Irrigation releases will normally deplete the conservation storage 
by late summer, thereby limiting the fishing and recreational usage. 

1977 SUMMARY  

The annual precipitation at Enders Dam was 117 percent of normal, while the 
1977 inflow into Enders Reservoir (32,380 acre-feet) was slightly above the 
dry-year forecast. This is only about 50 percent of the average historical 
pre-construction runoff at the Enders damsite (60,700 acre-feet, 1929-1947). 
It is the tenth consecutive year with below-normal inflows. The conservation 
pool was not filled during 1977. A total of 2,561 acre-feet of water was 
conserved between the 1976 and 1977 irrigation seasons by pumping seepage 
back into the reservoir. 	Irrigation releases were stopped on August 25, 
when the active storage was evacuated. 

The farm delivery averaged about 11.9 inches per acre for the two districts. 
A few farmers were able to supplement their project water supply from pri-

vate irrigation wells. Precipitation over the district lands was near nor-
mal. The Frenchman Valley Irrigation District reports that 9,044 acres re-

ceived water in 1977, and the H & RW Irrigation District reports 11,407 acres, 
which are 94 and 99 percent, respectively, of the lands with service avail-
able. The gross crop values for Frenchman Valley Irrigation District was 
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$2,093,745, and for the H & RW Irrigation District, $2,714,260, which are 

a 20 and 1 percent increase, respectively, from the previous year. 

1978 OUTLOOK 

The fall and early winter inflows into Enders Reservoir were a little 
above the dry-year forecasts. 	If reasonable minimum runoff conditions 

prevail, the project water supply is expected to be inadequate to irrigate 

8,100 acres in the Frenchman Valley Irrigation District and 9,675 acres 

in the H & RW Irrigation District. As much as 3,000 acre-feet are ex-

pected to be conserved by pumping seepage water back into the Enders 
Reservoir. 

MEEKER-DRIFTWOOD, RED WILLOW, AND CAMBRIDGE UNITS, FRENCHMAN-CAMBRIDGE  
DIVISION IN NEBRASKA  

GENERAL  

During the spring months, Swanson, Hugh Butler, and Harry Strunk Lakes 

are normally operated such that the reservoirs have a slowly rising or 

stable pool which enhances the spawning of northern and walleye pike. 

These lakes provide excellent opportunities for fishing, water sports, and 

recreation. The seepage below Red Willow and Medicine Creek Dams provides 
excellent fishing. 

Service is provided for Frenchman-Cambridge Irrigation District by Meeker-

Driftwood Canal to 16,476 acres; Red Willow Canal to 4,932 acres; Bartley 

Canal to 6,539 acres; and Cambridge Canal to 17,053 acres. The water sup-

ply for these lands is provided by storage in Swanson, Hugh Butler, and 

Harry Strunk Lakes, and flows of the Republican River and Red Willow and 
Medicine Creeks. 

During 1977, an automatic gate controller was installed on the north bypass 

gate at the Cambridge Diversion Dam. This was accomplished for the purpose 

of maintaining a constant water surface elevation in the upstream pool for 

regulating diversions into the canal. 

1977 SUMMARY  

The precipitation at Trenton Dam was 127 percent of normal and the inflot•w 

to Swanson Lake was 90 percent of the dry-year forecast. At the beginning 

of the 1977 irrigation season, there was 77,960 acre-feet of water stored 
in Swanson Lake which is 42,200 acre-feet below the top of conservation 

capacity. This carryover storage and the inflows furnished full water 

supplies to project lands served by the Meeker-:Driftwood and Bartley Canal 
systems. The Frenchman-Cambridge Irrigation District diverted 28,425 acre- 

- feet into Meeker-Driftwood Canal to irrigate 16,160 acres, and 10,382 acre-

feet into Bartley Canal for 6,290 acres. At the end of the 1977 irrigation 
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season (October 15), there was only 38,840 acre-feet of carryover storage in 

Swanson Lake which is 12,040 acre-feet more than there was the previous year. 

The precipitation at Red Willow Dam was 109 percent of normal while the in-

flow into Hugh Butler Lake was slightly above the most probable forecasts. 

The water supply was adequate to meet the diversion requirements for Red Wil-

low Canal. The district diverted 7,549 acre-feet of water to irrigate 4,790 

acres of land served by Red Willow Canal. There were an estimated 600 acre-

feet of Red Willow Creek flows used downstream from Red Willow Darn for irri- 

gation of non-project lands under senior water rights. 	During late August, 

in order to conserve water in Swanson Lake, part of the demand for the Bartley 

Canal was satisfied by utilizing storage water from Hugh Butler Lake. 

The annual precipitation was 147 percent of normal at Medicine Creek Dam while 

the inflow was between the normal- and dry-year forecasts. The water supply 

was adequate and 31,185 acre-feet of water was diverted to irrigate 16,720 
acres of land served by the Cambridge Canal. At the end of the irrigation 

season, there was 23,660 acre-feet of carryover storage in Harry Strunk Lake. 

The 1977 gross crop value from the lands served by Meeker-Driftwood, Bartley, 
Red Willow, and Cambridge Canals was $10,904,526, which is $653,775 more than 
in 1976. 

1978 OUTLOOK 

Forecasts show that almost the entire conservation storage of the three lakes 

supplying the Frenchman-Cambridge Irrigation District would be used to meet 

the full dry-year irrigation requirement. Therefore, the district has de-

clared a farm delivery of 20 inches for the 1978 irrigation season if avail-

able. 

It is estimated that 16.200 acres will be served from the Meeker-Driftwood 

Canal, 16,700 acres will be served from the Cambridge Canal, 4,800 acres will 

be served from Red Willow Canal, and 6,300 acres will be served from the 

Bartley Canal. 

No surplus storage will be available for sale as a supplemental supply to 

non-project lands in 1978. 

ALMENA UNIT, KANASKA DIVISION IN KANSAS   

GENERAL 

There are 5,763 acres with service available in the Almena Irrigation Dis-
trict. The project water supply is provided by Prairie Dog Creek flows 

and Norton Reservoir storage. 

The water service contract for the City of Norton, Kansas, provides for a 

maximum annual use of 1,600 acre-feet from Norton Reservoir. 
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1977 SUMMARY  

The annual precipitation at Norton Dam was 27.58 inches of rainfall which 

is 135 percent of normal. The total annual inflow was 11,238 acre-feet 
which is between the normal- and dry-year forecast. Of the 1.30 acre-foot 
per acre farm delivery (6,601 acre-feet), 0.17 acre-foot per acre was avail-
able from the project water supply (854 acre-feet) and the balance was sup-
plied from private irrigation wells. This is the seventh consecutive year 
that the district has had to use water from privately owned irrgation wells 
to obtain an adequate water supply. 

A total 3,655 acre-feet were released to the river from Norton Reservoir 
during the irrigation season, of which the Almena Irrigation District di-
verted 2,841 acre-feet from Prairie Dog Creek. The water users pumped 
5,747 acre-feet from irrigation wells as a supplemental supply to project 
lands. This well water, combined with available project water, provided 
the highest average corn yields of the 13 districts discussed in this 
report. The 5,067 acres that were irrigated in 1977 produced a gross crop 

value of $1,532,621 ($302.47 per acre). This is 113 percent of the crop 
value for 1976. 

The City of Norton used 660 acre-feet of municipal water during 1977. 

1978 OUTLOOK 

The Almena Irrigation District expects to deliver water to 5,200 acres if 
an adequate water supply is available. 	If 1978 is a dry year without sig- 
nificant run-off producing storms above Norton Reservoir, a shortage of 
over 18,000 acre-feet may be experienced. 	If normal inflow into the res- 
ervoir and normal rainfall over the irrigated area occur in 1978, a full 
water supply can be furnished from Norton Reservoir storage and Prairie 
Dog Creek flows. 

The City of Norton's requirements are expected to be met in full in 1978. 

FRANKLIN, SUPERIOR-COURTLAND, AND COURTLAND UNITS, BOSTWICK DIVISION IN  
NEBRASKA AND KANSAS 

GENERAL 

Harlan County Lake storage and Republican River flows provide a project 
water supply for 22,787 acres in the Bostwick Irrigation District in Neb-
raska, and 12,771 acres in the Kansas-Bostwick Irrigation District above 
Lovewell Reservoir and, together with White Rock Creek flows and Lovewell 
Reservoir storage, furnish a water supply for 27,329 acres below Lovewell 
Reservoir in the Kansas-Bostwick Irrigation District. 
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The lands in the Franklin and Superior-Courtland Units are in the Bostwick 
Irrigation District in Nebraska. The lands in the Courtland Unit are in the 
Kansas-Bostwick Irrigation District. 

As recommended by the Kansas State Board of Health, the Nebraska State De-
partment of Health, and the U. S. Public Health Service, it is desirable, for 
the sanitary quality of the stream, to maintain daily flows of 40 ft3/s in 
the Republican River below Superior, Nebraska, from June through September. 
During normal years when the Superior Canal and Courtland Canal (in Nebraska) 
are in operation, the return flows, seepage and surface irrigation runoff, 
plus the natural flow pickup in the Republican River below the Superior- 
Courtland Diversion Dam, will meet this recommended flow. 	If through normal 
reservoir operations it is possible to comply with the above recommendations, 
the Bureau will do so, as it has done in the past. However, during dry years 
when the forecasted reasonable minimum inflows will not fill Harlan County 
Lake before the start of the next irrigation season, the available flows in 
the Republican River below Harlan County Dam, plus the minimum releases from 
Harlan County Lake, are diverted into the Courtland Canal to be stored in 
Lovewell Reservoir. When this condition exists, the flow ii the Republican 
River below Superior, Nebraska, will be less than the 40 ft /s that was 
recommended. 

At the request of the Kansas Forestry, Fish and Game Commission, the Kansas-
Bostwick Irrigation District and the Bureau of Reclamation maintain, when it 

3is possible, a flow of 20 ft /s into Lovewell Reservoir when the Courtland 
Canal is in operation and the conservation pool is below capacity. This 
recommended inflow provides excellent fishing around the canal inlet to the 
reservoir. The seepage below Lovewell Dam into White Rock Creek maintains 
a small live stream throughout the year. 

1977 SUMMARY - BOSTWICK DIVISION  
HARLAN COUNTY LAKE OPERATIONS 

The precipitation at Harlan County Dam totaled 25.88 inches of rainfall which 
was 124 percent of normal, while the annual inflow (174,062 acre-feet) was be-
tween the normal- and dry-year forecast. The conservation capacity of Harlan 
County Lake lacked 55,000 acre-feet of being filled at the beginning of the 
1977 irrigation season. 

The 31,456 irrigated acres in the Bostwick Division in Nebraska and Kansas 
above Lovewell Dam were furnished a full water supply. Also 43,281 acre-
feet were delivered to Lovewell Reservoir through Courtland Canal. At the 
end of the irrigation season (September 30), there were 201,300 acre-feet of 
carryover storage in Harlan County Lake. 

1977 SUMMARY - BOSTWICK DIVISION - NEBRASKA  

The Bostwick Irrigation District in Nebraska diverted 40,226 acre-feet for 
the irrigation of 20,997 acres. The gross crop value was $4,644,042, which 
is about $537,499 less than in 1976. 
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1977 SUMMARY - BOSTWICK DIVISION - KANSAS  

The 1977 precipitation at Lovewell Dam totaled 33.04 inches of rainfall 

which was 134 percent of normal. 

The Kansas-Bostwick Irrigation District diverted a total of 59,353 acre-
feet to serve 10,459 acres above Lovewell Dam and 21,788 acres below Love-
well Dam. The gross crop value was $5,915,317, which is $930,883 less than 
the previous year. On September 30, 1977, there were 41,810 acre-feet of 

water stored in Lovewell Reservoir. 

1978 OUTLOOK - BOSTWICK DIVISION  

The Bostwick Irrigation District in Nebraska and the Kansas-Bostwick Irri-
gation District expect to deliver water to 21,091 and 32,500 acres, re-
spectively. The storage in Harlan County Lake and Lovewell Reservoir and 
the return flows of the Republican River and White Rock Creek are fore-
casted to furnish an adequate water supply for the Bostwick lands. However, 
under dry-year forecasts both reservoirs would be drawn down extremely low 
by the end of the irrigation season, leaving little carryover storage to 
the 1979 irrigation season. Therefore, farmers within the districts are 
being encouraged to limit farm deliveries to 18 inches (80,387 acre-feet) 
for the upcoming season. 

Inflow to Lovewell Reservoir from the Courtland Canal will be started early 
in the spring in time to allow for filling the reservoir from natural flow 
in the Republican River without storage releases from Harlan County Lake. 
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CHAPTER IV - SMOKY HILL RIVER BASIN 

KIRWIN UNIT, SOLOMON DIVISION IN KANSAS   

GENERAL  

The water supply for the 11,435 acres of land in the Kirwin Irrigation Dis-
trick is furnished by storage from Kirwin Reservoir and inflows from the 
North Fork of the Solomon River. The project area is about 1,500 acres 
larger than the area originally planned to be irrigated with the available 

water supply. 

The operation of Kirwin Dam and Reservoir affords many opportunities for rec-
reation, fishing, hunting, water sports, spawning of fish, and for preserva-
tion of waterfowl species. 

During 1977, there were 6.73 miles of laterals placed in pipe under the Emer-
gency Drouth Act assistance. 

1977 SUMMARY  

The precipitation totaled 22.83 inches of rainfall which was 102 percent of 
normal. The inflow (20,054 acre-feet) was a little above the dry-year fore-
case. The water supply was adequate to fully meet the irrigation requirements. 

The Kirwin Irrigation District diverted 20,031 acre-feet for irrigation of 
9,412 acres. The gross crop value from these acres was $1,772,582, which is 
about $406,969 less than in 1976. 

An Irrigation Management Services program, started in 1976, in the Kirwin 
Irrigation District was continued in 1977. The Irrigation Management Services 
program was operated as a joint service to farmers in the Kirwin and Webster 
Irrigation Districts and served a combined total of 2,337 acres. 

1978 OUTLOOK  

The Kirwin Irrigation District estimates that 9,400 acres will be irrigated 
in 1978. The carryover storage in Kirwin Reservoir and the forecasted in-
flows from the North Fork of the Solomon River are expected to be adequate 
to irrigate these lands. However, under dry-year forecasts the reservoir 
would be lowered to the inactive level. 

The Irrigation Management Services program is expected to serve about the 

same acreage in 1978. 
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WEBSTER UNIT, SOLOMON DIVISION IN KANSAS  

GENERAL  

The Webster Irrigation District has service available to 8,500 acres. The 
project water supply is provided by Webster Reservoir storage and flows of 
the South Fork of the Solomon River. 

The Kansas Forestry, Fish and Game Commission operates a seasonal fish 
hatchery at the Webster Dam spillway stilling basin during the spring 
months. Unless absolutely necessary for flood control releases, the spill-
way gates are not opened while the hatchery is in operation. 

1977 SUMMARY  

In 1977, the precipitation at Webster Dam was 104 percent of normal (24.78 
inches). The inflow of 35,042 acre-feet was a little above normal-year 
forecasts. On May 1, 1977, which is the beginning of the irrigation season, 
17,736 acre-feet of water were stored in the reservoir. 

During 1977, 15,818 acre-feet were released from the reservoir, of which 
11,758 acre-feet were diverted to the Osborne Canal providing a full water 
supply for irrigation of 6,486 acres. At the end of the irrigation season 
(September 30), there was 8,412 acre-feet of water stored in the reservoir. 
The Webster Irrigation District reports a gross 1977 crop value of $1,195,188, 
which is $439,848 less than the previous year. 

An Irrigation Management Services program started in 1976, in the Webster 
Irrigation District, was continued during the 1977 season. This program 
covered 2,337 acres in both districts. 

1978 OUTLOOK  

The carryover storage and the flows in the South Fork of the Solomon River 
are expected to be adequate under normal- or wet-year forecasts to irri-
gate 6,500 acres in the Webster Irrigation District in 1978. Dry-year 
forecasts show a severe shortage of over 18,000 acre-feet. 

The Irrigation Management Services program is expected to serve about the 
same acreage in 1978. 

GLEN ELDER UNIT, SOLOMON DIVISION IN KANSAS  

GENERAL  

Releases from Waconda Lake will be regulated as required for the City of 
Beloit, Kansas, and water right administration. The water service contract 
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with Beloit, Kansas, provides for a normal annual use of up to 2,000 acre-
feet of Waconda Lake storage, and is measured at the Glen Elder Dam river 
outlet works. 	In any water year that the City's water supply is insufficient 
and there is surplus water in Waconda Lake, such additional water may be de-
livered to the City at a rate of $15.00 per acre-foot. 

The water service contract with the WCH&T Rural Water District No. 2 provides 
for use of storage water, as available from Waconda Lake, not to exceed 1,009 
acre-feet per calendar year. 

To avoid ice damage to the upstream face of Glen Elder Dam during winter 
months, releases from Waconda Lake will be regulated each year to maintain 
a water surface level from 0 to 5 feet below the top of conservation capacity. 

The available facilities along the shores of Waconda Lake and the large water 
surface area afford opportunities to many thousands of people for picnics, 
sightseeing, recreation, water sports, hunting and fishing. 

When compatible with flood control operations, the operating criteria for 
Waconda Lake provide for a stable or rising pool level during the fish spawn-
ing period each spring. 

1977 SUMMARY  

The precipitation at Glen Elder Dam was 120 percent of normal (30.60 inches) 
and the inflow (87,354 acre-feet) was between dry- and normal-year forecasts. 
A total of 879 acre-feet was released For use by the City of Beloit, Kansas; 
385 acre-feet was released for use by the WCH&T Rural Water District No. 2; 
and 4,194 acre-feet of storage water was sold to private irrigators in the 
Solomon Valley under temporary contracts. On September 30, 1977, there was 
222,386 acre-feet of water stored in the reservoir. 

1978 OUTLOOK  

The municipal requirements of Beloit and the requirements of the WCH&T Rural 
Water District No. 2 will be met in full with releases as required from 
Waconda Lake. It is expected that the Water Commissioner of the State of 
Kansas will request that inflows be passed through the lake for water right 
administration. 

CEDAR  BLUFF UNIT, SMOKY HILL DIVISION IN KANSAS  

GENERAL  

Cedar Bluff Reservoir storage and Smoky Hill River flows provide a full water 
supply for the 6,800 acres in the Cedar Bluff Irrigation District, and up to 
4,000 acre-feet for the Cedar Bluff National Fish Hatchery. Cedar Bluff 

21 



storage also furnishes a maximum of 2,000 acre-feet per annum, if required, 
	

*MI for the City of Russell, Kansas. 

The return flows from the Cedar Bluff National Fish Hatchery and seepage 
from Cedar Bluff Reservoir maintain the fisheries and enhance fishing in 
the Smoky Hill River below Cedar Bluff Dam. 

1977 SUMMARY  

The precipitation was 90 percent of normal (19.89 inches). The inflow 
(14,709 acre-feet) was between dry- and normal-year forecasts. The water 
supplies for the Cedar Bluff Irrigation District and the Cedar Bluff 
National Fish Hatchery were furnished in full. The irrigation district 
diverted 14,953 acre-feet to irrigate 6,747 acres of project lands. The 
gross crop value of $894,405 was a decrease of $524,833 from the previous 
year. The fish hatchery diverted 2,316 acre-feet. Of this amount, 2,003 
acre-feet were passed through the hatchery facilities and returned to the 
Smoky Hill River below Cedar Bluff Dam. 

A total of 678 acre-feet of storage water was released for use by the City 
of Russell, Kansas. This was the second year since 1968 that releases 
were made for Russell (785 acre-feet were released in 1976). 

1978 OUTLOOK  

The carryover storage in Cedar Bluff Reservoir and the inflows from the 
Smoky Hill River are expected to fully meet the requirements of the Cedar 
Bluff National Fish Hatchery, the City of Russell, and the irrigation of 
6,750 acres of project lands. With dry-year inflow, nearly all conserva-
tion storage will be used. 
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TABLE 1 
RESERVOIR DATA - NIOBRARA, LOWER PLATTE AND KANSAS RIVER BASINS 

CAPACITY ALLOCATIONS 1/ • 
LIVE CONSERVATION' FLOOD 

RESERVOIR DEAD Inactive 	Active CONTROL 
Box Butte - Elevation Ft. 3969.0 3976.5 4007.0 --- 

Total Acre-feet 640 2,275 31,060 
Net Acre-feet 640 1,635 28,785 

Merritt - Elevation Ft. 2875.0 2896.0 2946.0 
Total Acre-feet 1,614 6,800 74,486 

Net Acre-feet 1,614 5,186 67,686 
Sherman - Elevation Ft. 2118.5 2129.0 2162.3 

Total Acre-feet 3,839 10,496 69,076 
Net Acre-feet 3,839 6,657 58,580 

Bonny - Elevation Ft. 3635.5 3638.0 3672.0 3710.0 
Total Acre-feet 1,418 2,134 41,340 170,160 

Net Acre-feet 1,418 716 39,206 128,820 
Swanson - Elevation Ft. 2710.0 2720.0 2752.0 2773.0 
Lake Total Acre-feet 4,101 15,510 120,160 253,950 

Net Acre-feet 4,101 11,409 104,650 133,790 
Enders - Elevation Ft. 3080.0 3082.4 3112.3 3127.0 

Total Acre-feet 8,467 9,968 44,480 74,520 
Net Acre-feet 8,467 1,501 34,512 30,040 

Hugh Butler - Elevation Ft. 2552.0 2558.0 2581.8 2604.9 
Lake Total Acre-feet 6,313 10,450 37,776 86,630 

Net Acre-feet 6,313 4,137 27,326 48,854 
Harry Strunk - Elevation Ft. 2335.0 2343.0 2366.1 2386.2 

Lake Total Acre-feet 4,911 9,548 37,141 89,313 
Net Acre-feet 4,911 4,637 27,593 52,172 

Norton - Elevation Ft. 2275.0 2280.4 2304.3 2331.4 
Total Acre-feet 2,718 5,284 35,935 134,740 
Net Acre-feet 2,718 2,566 30,651 98,805 

Harlan County - Elevation Ft. 1885.0 1927.0 1946.0 1973.5 
Lake Total Acre-feet 0 126,727 319,787 828,776 

Net Acre-feet 0 126,727 193,060 508,989 
Lovewell - Elevation Ft. 1562.0 1571.7 1582.6 1595.3 

Total Acre-feet 5,054 16,760 41,690 92,150 
Net Acre-feet 5,054 11,706 24,930 50,460 

Kirwin - Elevation Ft. 1693.0 1697.0 1729.25 1757.3 
Total Acre-feet 6,385 9,785 99,435 314,550 
Net Acre-feet 6,385 3,400 89,650 215,115 

Webster - Elevation Ft. 1855.5 1860.0 1892.45 1923.7 
Total Acre-feet 2,184 5,300 77,370 260,740 
Net Acre-feet 2,184 3,116 72,070 183,370 

Waconda Lake - Elevation Ft. 1407.8 1428.0 1455.6 1488.3 
Total Acre-feet 1,236 36,671 241,460 963,775 

Net Acre-feet 1,236 35,435 204,789 722,315 
Cedar Bluff - Elevation Ft. 2090.0 2107.8 2144.0 2166.0 

Total Acre-feet 8,261 35,320 185,090 376,950 
Net Acre-feet 8,261 27,059 149,770 191,860 

Total Storage 	(A.F.) 57,141 303,028 1,456,286 3,646,254 
Total Net Acre-feet 57,141 245,887 1,153,258 2,364,590 

1/ Includes space for sediment storage. 



MIRAGE FLATS CANAL  
Diversions Delivered 
To Canal 	To Farms 
(AF) 	(AF) 

14,20 

.74 
2,461 
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0 
0 
0 
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. 2.60 
6,49 
5,04 
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Diversions Delivered 
To Canal 	To Farms 
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1,35 
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26,59 
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2,75 

54,64 
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19,26 
17,30 

57 
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TABLE 2 
SUMMARY OF 1977 OPERATIONS 

MIRAGE FLATS PROJECT 
BOX BUTTE RESERVOIR 

End Of 

	

Gross 	 Month 
Inflow 	utf low 	Evap. 	Precip. 	Content 

	

MONTH 	(AF) 	(AF) 	(AF) 	(Inches) 	(AF)  

	

Jan. 	1,509 	 50 	50 	0.18 	6,685 

	

Feb. 	1,866 	 44 	61 	0.17 	8,446 

	

Mar. 	2,774 	 49 	132 	1.62 	11,039 

	

Apr. 	2,665 	 60 	270 	1.80 	13.374 

	

May 	1,966 	 61 	449 	3.94 	14,830 

	

June 	0 	2,731 	748 	2.51 	11,351 

	

July 	1,913 	6,149 	371 	5.22 	6,744 

	

Aug. 	1,551 	4,350 	142 	3.29 	3,803 

	

Sep. 	1,268 	 87 	171 	1.33 	4,813 

	

Oct. 	1,339 	 50 	201 	0.28 	5,901 

	

Nov. 	1,812 	 48 	148 	0.39 	7,517 

	

Dec. 	1,890 	 50 	66 	0.12 	9,291  

	

TOTAL 	20.553 	13.729 	2,0 	-2-15-.1-5- 	--- 
NOTE.--Mirage Flats Canal: 

Acres irrigated 1977 -- 11,197 

SAWMILLS DIVISION 
AINSWORTH UNIT 

MERRITT RESERVOIR 
End Of 

	

Gross 	 Month 
Inflow 	utflow 	Evap. 	Precip. 	Content 

MONTH 	(AF) 	(AF) 	(AF) 	SInches) 	(AF) 
Jan. 	11,5ia 	11,062 	2v 	0.19 	-611737 
Feb. 	11,965 	11,659 	306 	0.26 	68,831 
Mar. 	17,984 	11,298 	442 	2.97 	75,075 
Apr. 	15,996 	15,832 	753 	4.33 	74,486 
Hay 	15,833 	14,408 	1,130 	5.74 	74,781 
June 	11,954 	10,903 	1,346 	2.39 	74,486 
July 	13,405 	26,989 	1,488 	1.44 	59,414 
Aug. 	15.628 	20,914 	898 	3.91 	' 	53,230 
S.A. 	13.522 	3.971 	845 	0.79 	61,936 
Oct. 	13,176 	5.502 	779 	1.07 	68,831 
Nov. 	12.406 	11,663 	464 	0.47 	69,110 
Dec. 	12,486 	12,524 	241 	0.51 	68,831 
TOTAL 165,933 156,725 	17937 	TUT- 
NOTE.--Ainsworth Canal]: 

Acres irrigat 	1977 -- 34,513 

MIDDLE LOUP DIVISION 

	

MIDDLE LOUP UNIT 1/ 	 FARWELL UNIT 
SARGENT NIT 	MIDDLE LOOP PUBLIC 	 SHERMAN RESERVOIR  
SARGENT ANAL 	POWER CANALS 	Diversion 	 End

P 	
FARWELL CANALS  

Diversions 	elivered 	Diversions 	To Sherman 	 Gross 	 Release Delivered 

	

To Canal 	o Farms 	To Canals 	Feeder Canal 	Inflow 	Outflow 	Evap. 	Precip. 	Content 	To Canals To Farms 

	

MONTH 	(AF) 	(AF) 	(AF) 	(AF) 	(AT) 	(AF) 	(AF) 	(Inches) 	(AF) 	(AF) 	(AF)  

	

Jan. 	 o 	 o 	 0 	 0 	 0 	lii 	79 	0.18 	45,583 

	

Feb. 	 0 	 0 	 0 	 0 	 0 	972 	108 	0.02 	44,503 

	

Mar. 	 0 	 0 	 0 	 4,260 	4,159 	1,970 	217 	4.24 	46,475 

	

Apr. 	 0 	 0 	 0 	 16,690 	20,206 	1,666 	431 	7.25 
2.1:151  

14,45 
May 	 0 	 0 	 2,005 	 8,610 	7,761 	

17.117 	
1,010 
	NI 

	

June 	4,814 

	

11.730 	
1,130 	 4,695 	 16,601 67,650 	 2,12 

	

July 	 7,695 13,363
4 	

12.527 	45,600 	1,296 	2.01 	33,281 

	

38,131 	
46.40 	28,76 

	

Aug. 	7,396 	4,720 	 1;713.E 

	

22,940 	17,294 16,49 	9,29 

	

Sep. 	 0 	 0 	 875 	 18,500 	18,196 
1,375
177 	

796 	5.30 

	

682 	2.02 	54,673 	 4 

	

Oct. 	 0 	 0 	 0 	 0 	197 773 	1.54 	52,722 

	

Nov. 	 0 	 0 	 0 	 0 	 0 	 351 	0.69 	51,294 

	

Dec. 	 0 	 0 	 0 	 0 	0 	Lill 	113 	0.53 	49,650  

	

TOTAL 	23,940 	13,545 	25,705 	 104,070 	1E2,5 	92,802 	7,055 	31.29 	--- 77.30 
1/ Non-Project. 	

--071T- 

NOTE.--Sargent Canal: 	 Middle Loup P. P. Canals: 	Farwell Canals: 
Acres irrigated 1977 -- 12.555 	Acres irrigated 1977 -- 14.000 	Acres Irrigated 1977 -- 48,446 

UPPER REPUBLICAN DIVISION 
ARMEL UNIT 

BONNY RESERVOIR  

	

End Of 	Outflow 

	

Gross 	 Month 	To Hale 	Industrial 

	

Inflow 	Outflow 	Evap. 	Precip. 	Content 	Ditch 	Uses 
MONTH _Lau_ (AP)  S?ta_ (Inches) (AF) -11'21--  (AT)  

	

Jan. 	1,512 	372 	 0 	0.49 	39,90 	0 	. 31 

	

Feb. 	1,160 	5.504 	226 	0.04 	35.390 	0 	29 

	

mar. 	2,986 	2.416 	310 	1.42 	35,650 	0 	26 

	

Apr. 	2,674 	3,384 	600 	2.05 	34,340 	14 	26 

	

may 	6,544 	528 	826 	5.48 	39,530 	178 	24 

	

June 	596 	510 	1,086 	1.89 	38,530 	178 	24 

	

July 	902 	1,130 	1,432 	2.29 	36,870 	745 	24 

	

Aug. 	1.720 	874 	796 	5.89 	36,920 	492 	25 

	

Sep. 	156 	494 	952 	0.07 	35.630 	222 	23 

	

Oct. 	514 	374 	590 	0.26 	35.180 	29 	25 

	

Nov. 	1,382 	380 	252 	0.23 	35.930 	0 	22 

	

Dec. 	11.1.1 	372 	186 	0.07 	36,930 	0 	42  

	

TOTAL 	21,704 	16.338 2/ 	TiKb 	7678 	--- 	-1.1g8-2/ 	321 
2/ Includes 4.929 A.F. under temporary contracts. 
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TABLE 2 
SUMMARY OF 1977 OPERATIONS 

FRENCHMAN-CAMBRIDGE DIVISION 
FRENCHMAN UNIT 

ENDERS RESERVOIR 
End Of 	CULBERTSON CANAL 	CULBERTSON OUT. CANAL 

	

Gross 	 Month 	Diversions Delivered Diversions Delivered 
Inflow 	Outflow 	Evap. 	Precip. 	Content 	To Canal 	To Farms I/ 	To Canal 	To Farms 

MONTH 	(AF) 	(AF) 	!HI_ 	(Inches) 	(AF) 	(AF) 	(AF) 	(AF) 	(AF)  
Jan. 	17g5 	0 	 0 	0.24 	IITF65 	 o 	 o 	 o 
Feb. 	2,222 	 46 	96 	0.12 	26,340 	 0 	 0 	 0 
Mar. 	3,738 	152 	156 	3.18 	29.770 	 0 	 0 	 0 
Apr. 	3.230 	 60 	420 	4.50 	32.520 	2,361 	468 	 0 
May 	2,346 	112 	654 	3.31 	34.100 	706 	306 	3.280 	2 
June 	2.178 	2,256 	782 	2.41 	33,240 	693 	421 	3,583 	59 
July 	2,518 	17,986 	802 	3.18 	16.970 	7,046 	4,724 	10,834 	6,65 
Aug. 	2,388 	8,418 	330 	4.01 	10,610 	5,459 	3,535 	5,596 	3,47 
Sep. 	2,834 	 14 	 310 	0.57 	13,130 	 0 	 0 	 0 
Oct. 	2,672 	 0 	212 	0.08 	15,590 	 0 	 0 	 0 
Nov. 	2,488 	 0 	128 	0.13 	17.950 	 0 	 0 	 0 
Dec. 	_ -

3
2,11k 	 0 	86 	0.18 	20,780 	 0 	 0 	 0  

TOTAL 	3280 	. §.(- W 	T76 	21.91 	--- 	16,265 	9,454 	23,293 	10,74 
1/ A.F. delivery to farms estimated. 	NOTE.--Culbertson Canal: • 	 Culbertson Extension Canal: 

	

Acres irrigated 1977 -- 9,044 	Acres irrigated 1977 -- 11,407 

FRENCHMAN-CAMBRIDGE DIVISION (Continued) 
MEEKER-DRIFTWOOD UNIT 

SWANSON LAKE 

	

End Of 	MEEKER-DRIFTWOOD 	BARTLEY CANAL  

	

Gross Month 	Diversions Delivered Diversions Delivered 

	

Inflow 	Outflow 	Evap. 	Precip. 	Content 

	

To Canal 	To Farms 	To Canal 	To Farms 
(Inches) (AF)  MONTH 	(AF) 	 (AF) 	(AF) (AE) 	(AF) 	 (AF) 	(AF)  

Jan. 	3,052 	 62 	 5 	0.27 	32,400 	 0 	 0 	0 
Feb. 	9,012 	 56 	216 	0.36 	41,140 	 0 	 0 	0 
Mar. 	14,010 	 62 	368 	5.12 	54,720 	 0 	 0 	0 
Apr. 	15,226 	 60 	1,056 

	

1,638 	
3.58 	68,830 	 0 	 0 	0 

4j1127 
4,223 

May 	9.190 	 62 	 4.07 
2,071

,49 
June 	4,454 	5,336 	2.098 	1.75 	74.324g 

	

47,690 	15.975
62  

2,029 
July 	236 	22,642 	3,244 	0.68 	 11,39 
Aug. 	2,616 	8,570 	1,306 	5.43 	40,430 	 5.12 	2,599 
Sep.' 	632 	552 	1,000 	2.46 	39,510 	 9 	219 	65 
Oct. 	730 	 62 	778 	0.25 	39,400 	 0 	0 
Nov. 	2.718 	 60 	378 	0.13 	41.680 

	

44,650 
	 0 	0 

Dec. 	3,280 	 62 	248 	0.60 	

7,7474i 

0  

	

28,425 
	 0 	0 

TIT5E7- 
 

TOTAL 	65,156 65,156 	37,586 	12,330 	24.70_ 	--- 	 17,2 
NO1E. --Meeker-Driftwood Canal: 	 Bartley Canal: 

Acres irrigated 1977 -- 16,160 	Acres irrigated 1977 -- 6,290 

FRENCHMAN-CAMBRIDGE DIVISION (Continued) 
RED WILLOW UNIT 

HUGH BUTLER LAKE 

	

End Of 	RED WILLOW CANAL  

	

Gross 	 Month 	Diversions Delivered 

	

Inflow 	Outflow 	Evap. 	Precip. 	Content 	To Canal 	To Farms 
MONTH 	(AF) 	(AF) 	(AF) 	/Inches) 	(AF) 	 (AF) 	(AF)  
Jan. 	966 	----MT 	 0 	0.07 	27.200 
Feb. 	1,482 	170 	82 	0.32 	28,430 
Mar. 	3,062 	198 	154 	2.82 	31,140 
Apr. 	3,646 	172 	574 	4.17 	34.040 
May 	2,426 	228 	638 	6.60 	35.600 
June 	1,296 	1,836 	980 	1.57 	34,080 	1,33 	29 
July 	1,552 	6,476 	1,036 	1.44 	28,120 	4,02 	3.05 
Aug. 	2,660 	3,378 	642 	3.27 	26,760 	1,98 	1.22 
Sep. 	892 	462 	550 	0.37 	26,640 	20 	 5 
Oct. 	1,024 	246 	378 	0.09 	27.040 
Nov. 	1,116 	240 	166 	0.33 	27.750 
Dec. 	_ILL12 	246 	124 	0.5 	28.890 

	

TOTAL 21,632 	TT UT 	87g 	21.60 	--- 	7.54 	4,631 
NOTE.--Red Willow Canal: 

Acres Irrigated 1977 -- 4,790 

FRENCHMAN-CAMBRIDGE DIVISION (Continued) 
CAMBRIDGE UNIT 

HARRY STRUNK LAKE 
End Of 	CAMBRIDGE CANAL  

	

Gross 	 Month 	Diversions Delivered 
Inflow 	Outflow 	Evap., 	Precip. 	Content 	To Canal 	To Farms 

	

MONTH 	(AF) 	 (AF) 	!HI_ 	(Inches) 	(AF) 	(AF) 	(AF)  

	

Jan. 	2,442 	 62 	 0 	0.12 	21,020 

	

Feb. 	3,066 	 56 	80 	0.16 	23,950 

	

Mar. 	4,558 	 62 	166 	3.74 	28.280 

	

Apr. 	5.984 	 60 	594 	3.88 	33,610 
May 	9,048 	1,384 	724 	7.98 	40,550 

	

June 	3,962 	5,406 	1.066 	2.82 	38,040 	5,08 	92 

	

July 	2,880 	13,468 	1,242 	3.79 	26,210 	15.18 	11.871 

	

Aug. 	3.086 	7,476 	610 	3.51 	21,210 	10,18 	6.353 

	

Sep. 	2,138 	 66 	522 	0.70 	22,760 	72 	227 

	

Oct. 	2,488 	 62 	316 	0.37 	24,870 	 0 

	

Nov. 	2.700 	 so 	190 	0.57 	27,320 	 0 

	

Dec. 	2,946 	 62 	124 	0.51 	30,080' 	 0  

	

TOTAL 	45,298 	28,224 	37.631 	-7111 	 --- 	31,18 	19,378 
NOTE.--Cambridge Canal: 

Acres irrigated 1977 -- 16,720 
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TABLE 2 
SUMMARY OF 1977 OPERATIONS 

KANASICA DIVISION 
ALMENA UNIT 

NORTON RESERVOIR  

	

End Of 	Release 	ALMENA CANAL  

	

Gross 	 Month 	To City 	Diversions Delivered 

	

Inflow 	•utf low 	Evap. 	Precip. 	Content 	Of Norton 	To Canal 	To Farms 

	

MONTH 	(AF) 	(AF) 	(AF) 	(Inches) 	(AF) 	(AF) 	(AF) 	(AF)  

	

Jan. 	132 	H---C2 	 0 	0.20 	-V.370 	7-157--  

	

Feb. 	216 	 90 	 36 	0.09 	4,460 	 41 

	

Mar. 	386 	124 	 62 	2.55 	4,660 	31 

	

Apr. 	702 	120 	 222 	4.62 	5.020 	 34 

	

May 	2,258 	124 	 284 	6.21 	6,870 	44 

	

June 	860 	232 	408 	2.55 	1,090 	80 

	

July 	1,006 	2.976 	460 	2.16 	4,660 	89 	2,22 	55 

	

Aug. 	3,846 	796 	 220 	6.30 	7,490 	 64 	61 	30 

	

Sep. 	1,052 	146 	346 	1.19 	8,050 	 81 

	

Oct. 	276 	140 	 226 	0.65 	7.960 	67 

	

Nov. 	198 	120 	 118 	0.54 	7,920 	43 

	

Dec. 	306 	124 	 62 	0.52 	8_02411 	41  

	

TOTAL T1:21T. W ITAT -1170--  --- 	66o 2,841 85 
NOTE.--Almena Canal: ,  

Acres irrigatad 1977 -- 5,067 

BOSTWICK DIVISION 
FRANKLIN UNIT 

HARLAN COUNTY LAKE 

	

End Of 	FRANKLIN CANAL 	NAPONEE CANAL  

	

Gross 	 Month 	Release Delivered Release Delivered 

	

Inflow 	Outflow 	Evap. 	Precip. 	Content 	To Canal To Farms 	To Canal To Farms 

	

MONTH 	(AF) 	(AF) 	(AF) 	(Inches) 	(AF) 	(AF) 	(AF) 	(AF) 	(AF)  

	

Jan. 	4,330 	 310 	 0 	0.17 	182,820 	 0 	0 

	

Feb. 	10,264 	 280 	464 	0.00 	192.340 	 0 	 0 

	

Mar. 	15,940 	 310 	900 	2.89 	207.070 	 0 	 0 

	

Apr. 	24,408 	300 	3.688 	3.73 	227,490 	 0 	0 

	

May 	41.358 	 310 	4,048 	4.85 	264,490 	 0 	 0 

	

June 	17.962 	12,618 	6,924 	1.79 	262,910 	3,78 	744 	641 	271  

	

July 	7,732 	68,900 	7.672 	2.71 	194,070 	13,71 	6,588 	1,856 	1,13 

	

Aug. 	12.312 	18,270 	4,382 	4.71 	183,730 	4,161 	1,728 	418 , 	21 

	

Sep. 	21,930 	 600 	3.810 	2.04 	201,300 	 0 	0 	0 

	

Oct. 	6,068 	620 	2.478 	0.58 	204,270 	 0 	0 	0 

	

Nov. 	4,904 	 600 	1.704 	0.68 	206,870 	 0 	0 	 0 

	

Dec. 	6.804 	 620 	744 	0.39 	212,310 	 0 	0 	 0  

	

TOTAL 174-750 ITT,Till 36,814 	24.54 	--- 	21,660 9,060 2,915 	6,r--  
NOTE.--Franklin Cana : 	 Naponee Canal: 

Acres irrigated 1977 -- 10,439 	Acres irrigated 1977 -- 1,703 

BOSTWICK DIVISION (Continued) 
SUPERIOR-COURTLAND UNIT 

COURTLAND CANAL - ABOVE LOVEUELL 

	

FRANKLIN PUMP CANAL 	SUPERIOR CANAL 	 NEBRASKA USE  
Diversions Delivered Diversions Delivered 	Total 	 Delivered 

	

To Canal 	To Farms 	To Canal 	To Farms 	Diversion 	Total To Farms 

	

MONTH 	(AF) 	(AF) 	(AF) 	(AF) 	 (AF) 	(AF) 	(AF)  

	

Jan. 	 0 	 0 	 0 	 0 	0 	0 

	

Feb. 	 0 	 0 	 0 	 0 	0 	0 

	

Mar. 	 0 	 0 	 0 	 2,302 	0 	0 

	

Apr. 	 0 	 0 	 0 	6,992 	0 	0 

	

May 	 0 	 0 	 14 	 0 	4,087 	0 	0 	 1 

	

June 	892 	477 	51 	 74 	7,731 	4 	0 	1.93 

	

July 	1,990 	1,451 	8,32 	5,366 	34,870 	1.237 	1.179 	15,54 

	

Aug. 	210 . 	142 	2,21 	442 	 17,541 	125 	114 	2,28 

	

Sep. 	 0 	0 	 0 	 0 	0 	0 

	

Oct. 	 0 	0 	 0 	 0 	0 	0 

	

Nov. 	 0 	0 	 0 	 0 	0 	0 

	

Dec. 	 0 	 0 	 0 	 0 	0 	0  

	

TOTAL 	3,092 	2,070 	11,19 	5 82 	73,523 T76-6 1.293 	19,7 

	

NOTE.--Franklin Pump Canal: 	 NOTE.--Courtland Canal--Nebraska Use: 
Acres irrigated 1977 -- 2.073 	 Acres Irrigated 1977 -- 1,540 
Superior Canal: 	 Courtland Canal--Kansas Use, 

Acres irrigated 1977 -- 5.242 	 Acres irrigated 1977 -- 10,459 

BOST1OCK DIVISION (Continued) 
COURTLAND UNIT 

LOVEWELL RESERVOIR 
End Of 	COURTLAND (Below)  

	

Gross 	 Month Release Delivered 

	

Inflow 	Outflow 	Evap. 	Precip. 	Content 	To Canal To Farms 

	

MONTH 	(AF) 	(AF) 	(AF) 	(Inches) 	(AF) 	(AF) 	.(AF)  

	

Jan. 	92 	----SF 	 0 	0.38 	33,670 	 0 

	

Feb. 	142 	 56 	86 	0.00 	33,670 	 0 

	

Mar. 	1.458 	 62 	 186 	3.94 	34,880 	 0 

	

Apr. 	5,772 	 56 	906 	1.71 	39.690 	 0 

	

May 	4,905 	1.157 	1,278 	5.98 	42,160 	1.095 

	

June 	5,602 	3,938 	1,654 	3.71 	42,170 	3,786 

	

July 	20,177 	29,521 	3.346 	0.7B 	29.480 	29.457 	18,10 

	

Aug. 	19.198 	5,262 	1,316 	10.32 	42,100 	5,230 	1.501 

	

Sep. 	662 	 60 	902 	2.77 	41,800 	 0 	0 

	

Oct. 	336 	 58 	868 	1.65 	41,210 	 0 	0 

	

Nov. 	164 	 60 	364 	1.47 	40,950 	 0 	0 

	

Dec. 	40 	 62 	248 	0.00 	40,680 	 0 	0  

	

TOTAL 31717g -70735W 11,154 32.71 	--- -13761 19,616 

NOTE.--Courtland Canal below Lovewell: 
Acres irrigated 1977 -- 21.788 

KANSAS USE  
Diversions Delivered 
To Canal 	To Farms 
(AF) 	(AF) 

0 
0 
0 
0 
12 
63 

9.933 
1,055 

0 
0 
0 
0  

11,063 



Sheet 4 of 4 

TABLE 2 
SUMMARY OF 1977 OPERATIONS 

SOLOMON DIVISION 
KIRWIN UNIT 

KIRWIN RESERVOIR 
End Of KIRWIN CANAL 

Gross Month Release 	Delivered 
Inflow Outflow Evap. Precip. Content To Canal 	To Farms 

MONTH .....(AF L (AF) (AF) (Inches) (AF) (Ar) 	(AF 
Jan. 250 0 210 0.50 25,270 0 
Feb. 430 0 120 0.05 25,580 0 
Mar. 1,140 0 460 1.62 26.260 0 
Apr. 4.510 0 610 3.80 30.160 0 
May 3,310 0 830 4.27 32,640 0 
June 1,928 5.056 1,142 0.86 28.370 5.05 2,152 
July 1,836 11.044 1,112 2.47 18,050 10.79 6,559 
Aug. 2,666 4,438 368 4.82 15.910 4,18 2.511 
Sep. 3,146 0 456 2.07 18,600 0 
Oct. 264 2 442 1.20 18.420 • 0 
Nov. 260 0 200 1.01 18,480 0 
Dec. 314 0 124 0.16 18,670 0 

TOTAL YS:B3T 7674-15 W767 -Frig--  --- 20,031 	11,222 
NOTE.--Kirwin Canal: 

Acres irrigated 1977 	9.412 

SOLOMON DIVISION (Continued) 
WEBSTER UNIT 

WEBSTER RESERVOIR 
End OfS O BORNE CANAL 

Gross Oh Diversions 	Delivered 
Inflow Outflow Evap. Precip. Content To Canal 	To Farms 

MONTH (AF) (AF) (AF) (Inches) (AF) (AF) 	(AF) 
Jan. 70 0 160 1751--  14,720 0 
Feb. 152 0 102 0.08 14,770 0 
Mar. 630 0 360 1.26 15,040 0 
Apr. 3,124 0 494 5.02 17,670 0 
May o 686 6.01 20,600 0 
June Ut 2,920 1,458 0.93 18,080 1,545 32 
July 1,850 11,090 1,020 2.95 7,820 8.646 4,89 
Aug. 3,046 1.798 458 5.88 8.610 1,567 92 
Sep. 2  0 428 0.78 8.410 0 
Oct. 112 2 320 0.77 8,200 0 
Nov. 94 8 146 0.48 8,140 0 
Dec. 136 -._0„ 186 0.06 8.090 0 

TOTAL 14,916 15,818 378TE 24.7.8-  --- 17738 -67T- 
NOTE.--Osborne Canal: 

Acres irrigated 1977 -- 6,486 

SOLOMON DIVISION (Continued) 
GLEN ELDER UNIT 

WACONDA LAKE 
End Of 	OUTFLOW TO RIVER 	Release 

Gross 	 Month 	City of 	Controlled 	To w.C.H.sT. 
Inflow 	Outflow Evap. 	Precip. 	Content 	Beloit 	Releases 2/ 	R.H.D. No. 	2 

MONTH 	(AF) 	(AF) 	(AF) 	(Inches) 	(AF) 	(AF) 	(AF)  AP) 
Jan. 	3,978 .468 	17PI0 	0.12 . 	200,170 	0 	1,432 36 
Feb. 	3,104 ,400 	584 	0.03 	201,290 	0 	1,366 34 
Mar. 	5,810 .550 	3.130 	2.90 	202,420. 	0 	1.520 30 
Apr. 	9,538 ,400 	3.968 	2.67 	206.590 	0 	1.373 27 
May 	10.930 .238 	5.032 	3.99 	211,250 	0 	1,210 28 
June 	8,366 ,514 	8,022 	3.64 	210.080 	20 	1,460 34  
July 	1,774 	5,704 	9.500 	0.91 	196,65o 	190 	5.470 44 
Aug. 	24,310 	1,802 	4,918 	8.13 	214,240 	54 	1.723 25 
Sep. 	12,922 	 778 	4,004 	4.37 	222.380 	0 	750 28 
Oct. 	3.138 	1,302 	3,386 	1.97 	220.830 	0 	1,269 33 
Nov. 	1,944 	 978 	1.686 	1.15 	220,110 	0 	946 32 
Dec. 	1.540 	 9 2 	868 	0.02 	219,790 	615 	343 34 

TOTAL 	8-77T4- 	20,126 46,478. 	-10-74-6-- 	--- 	-1117§- 	18,862 385 
2/ Flood control and water right administration. 	Includes 4,194 A.F. 	under temporary contracts. 

SMOKY HILL DIVISION 
ELLIS UNIT 

CEDAR BLUFF RESERVOIR 
End Of CEDAR BLUFF CANAL Release 

Gross Month Release Delivered To Fish City of 
Inflow 	Outflow Evap. Precip. Content To Canal To Farms Hatchery Russell 

MONTH 	_mic 	(AF) (Ar) ' (Inches) (AF) (AF) (AF) (AF) (AF) 
Jan. 	1 	 fib 570 0.57* 79,930 o o 186 0 
Feb. 	474 	 240 344 0.07 79,820 0 0 228 0 
Mar. 	858 	 358 1.180 0.27 79.140 0 o 346 0 
Apr. 	Ion 	252 1,204 2.91 78.860 0 0 245 0 
May 	2,562 	1,168 1,754 3.72 " 78,500 829 96 338 0 
June 	1,111 	4,671 2,110 2.89 72,830 4,373 2.648 269 0 
July 	434 	8,214 2.870 2.04 62,180 7,329 5,820 229 631 
Aug. 	7,932 	2,206 1,516 6.14 66.390 1 .901  1,003 158 47 
Sep. 	32 	 726 1,436 0.05 64,260 521 126 121 0 
Oct. 	88 	 172 1,206 0.32 62,970 0 0 92 0 
Nov. 	6 	 126 1.090 0.58 61,760 0 0 45 0 
Dec. 	20 	 110 310 0.33 61,360 0 0 0 

TOTAL 	1-4776§ 	18,369 15,590 19.89 --- r47Y -776Tr- NOTE.--Cedar Bluff Canal: 2,36 --CIF- 
Acres 	irrigated 1977 -- 6,747 



TABLE 3 
ACRES IRRIGATED IN 1977 AND ESTIMATES FOR 1978 

Acres Estimated 
With Acres Acres to be 
Service Irrigated Irrigated 

Irrigation  District and Canal Available in 1977 in 1978 

Mirage Flats Irrigation District 
Mirage Flats Canal 	 11,662 	11,197 	11,000 

Ainsworth Irrigation District 
Ainsworth Canal 	 34,539 	34,513 	34,000 

Sargent Irrigation District 
Sargent Canal 	 13,363 	12,555 	13,000 

Farwell Irrigation District 

Farwell Canal 	 50,051 	48,446 	48,000 
Frenchman Valley Irrigation District 
Culbertson Canal 9,600 9,044 8,100 

H 	& 	RW 	Irrigation 	District 
Culbertson 	Extension 	Canal 11,490 11,407 9,675 

Frenchman-Cambridge 	Irrigation 	District 
Meeker-Driftwood Canal 16,476 16,160 16,200 
Bartley Canal 6,539 6,290 6,300 
Red Willow Canal 4,932 4,790 4,800 
Cambridge 	Canal 17,053 16,720 16,100 

Total 	Frenchman-Cambridge 	Irr. 	District 45,000 43,960 44,000 
Almena 	Irrigation 	District 

Almena 	Canal 5,763 5,067 5,200 
Bostwick 	Irrigation 	District 	in 	Nebraska 

Franklin 	Canal 11,116 10,439 10,400 
Naponee Canal 1,737 1,703 1,700 
Franklin 	Pump Canal 2,091 2,073 2,091 
Superior 	Canal 5,863 5,242 5,300 
Courtland 	Canal 	(Nebr.) 1,980 1,540 1,600 

Total 	Bostwick 	Irr. 	Dist. 	in 	Nebraska 22,787 20,997 21,091 
Kansas-Bostwick 	Irrigation 	District . 
Courtland Canal 	above Lovewell 12,771 10,459 10,500 
Courtland 	Canal 	below Lovewell 27,329 21,788 22,000 

Total 	Kansas-Bostwick 	Irr. 	District 40,100 32,247 32,500 
Kirwin 	Irrigation 	District 

Kirwin 	Canal 11,435 9,412 9,400 
Webster 	Irrigation 	District 
Osborne Canal 8,500 6,486 6,500 

Cedar 	Bluff 	Irrigation 	District 
Cedar Bluff Canal 6,800 6,747 6,750 

TOTAL PROJECT USES 271,090 252,078 249,216 
Non-Project Uses 
Middle 	Loup 	P. 	P. 	Canals 15,000 14,000 14,600 
Hale 	Ditch 700 700 700 

TOTAL NON-PROJECT USES 15,700 14,700 15,300 

TOTAL PROJECT AND NON-PROJECT 286,790 266,778 264,516 



MONTH 

HISTORICAL 
INFLOW 

MEAN 	IOW 
CFS 	AF 

TABLE 4 
SHEET 1 

BOX BUTTE RESERVOIR OPERATION ESTIMATES - 1978 

NET 	 RELEASE 	RESERVOIR 	REQUIREMENT 
EVAPORATION 	REQUIREMENT 	SPILL 	SHORTAGE 

1000 	MEAN 	1000 	1000 	 1000 
INCHES 	AF 	CFS 	AF 	AF 	 AF 

REASONABLE MINIMUM INFLO 	CONDITIONS 

OF 15 

END OF 
ELEV 

FT 

MOUTH 
COOT 
IWO 
Al- 

RESERVOIR 
CHANGE 
IGLU 
AF 

JAN 33. 2.0 1.09 .1 2. .1 0.0 U.0 3990.9 11.1 1.3 
FEB 38. 2.1 1.15 .1 2. .1 0.0 O.0 3992.9 13.0 1.9 
MAR 52. 3.2 2.07 .2 2. .1 u.0 0.0 3995.7 15.9 2.9 
APR 44. 2.6 3.76 .3 29. 1.7 0.0 0.0 3996.2 16.5 .6 
MAY 23. 1.4 6.32 .6 55. 3.4 0.0 0.0 3993.8 13.9 -2.6 
JUN 13. .8 7.22 .6 57. 3.4 0.0 U.0 3990.5 10.7 -3.2 
JUL 8. .5 8.60 .5 166. 10.2 0.0 1.8 3976.5 2.3 -8.4 
AUG 8. .5 7.98 .2 166. 10.2 0.0 9.9 3976.5 2.3 0.0 
SEP 8. .5 5.81 .2 86. 5.1 0.0 4.8 3976.5 2.3 0.0 
OCT II. .7 4.64 .1 2. .1 0.0 0.0 3977.9 2.8 .5 
NOV 25. 1.5 2.97 .1 2. .1 0.0 0.0 3980.8 4.1 1.3 
DEC 36.  2.2 1.39 .1 2. .1 0.0 0.0 3984.3 6.1 2.0 

TOTAL I8.0 53.00 3.1 34.6. 0.0 16.5 -3.2 

MOST PROBABLE INFLOW CONDITIONS 
JAN 37.  2.3 .99 .1 2. .1 0.0 0.0 3991.2 11.4 2.1 
FEB 43. 2.4 1.04 .1 2. .1 0.0 0.0 3993.5 13.6 2.2 
MAR 55. 3.4 1.89 .2 2. .1 0.0 0.0 3996.4 16.7 3.1 
APR 49. 2.9 3.41 .3 20. 1.2 0.0 0.0 399/.6 18.1 1.4 
MAY 24. 1.5 5.71 .6 18. 1.1 0.0 0.0 3997.5 1/.9 -.2 
JUN 24. 1.4 6.54 .6 42. 2.5 0.0 0.0 3996.0 16.2 -1.7 
JUL 18. 1.1 7.80 .6 141. 8.7 0.0 0.0 3987.2 8.0 -8.2 
AUG 16. 1.0 7.23 .3 143. 8.8 0.0 2.4 3970.5 2.3 -5.7 
SEP 12. .7 5.24 .1 40. 2.4 0.0 1.8 3970.5 2.3 0.0 
OCT 16. 1.0 4.19 .1 2. .1 U.0 0.0 3978.6 3.1 .43 
NOV 32. 1.9 2.70 .1 2. .1 0.0 0.0 3982.1 4.8 1.7 
DEC 41. 2.5 1.26 .1 2. .1 0.0 0.0 3985.9 7.1 2.3 

TOTAL 22.1 48.00 3.2 25.3 0.0 4.2 -2.2 

REASONABLE MAXIMUM INFLOA CONDITIONS 
JAN 42. 2.6 .91 .1 2. .1 U.0 0.0 3991.6 11.7 2.4 
FEB 49. 2.7 .95 .1 2. .1 U.0 0.0 3994.1 14.2 2.5 
MAR 76. 4.7 1.72 .2 2. .1 0.0 U.0 3998.1 18.6 4.4 
APR 62. 3.7 3.12 .3 10. .6 U.0 U.0 4000.3 21.4 2.8 
MAY 39. 2.4 5.25 .6 13. .8 0.0 0.0 4001.1 22.4 1.0 
JUN 54. 3.2 6.00 .7 27. 1.6 0.0 0.0 4001.7 23.3 .9 
JUL 34. 2.1 7.14 .8 107. 6.6 0.0 U.0 3997.6 18.0 -5.3 
AUG 26. 1.6 6.63 .6 106. 6.h 0.0 0.0 3992.4 12.5 -5.5 
SEP 22. 1.3 4.82 .4 29. 1.7 0.0 U.0 3991.6 11.7 -.0 
OCT 29. 1.8 3.85 .3 2. .1 0.0 0.0 3993.0 13.1 1.4 
NOV 42. 2.5 2.46 .2 2. .1 U.0 0.0 3995.2 15.3 2.2 
DEC 47. 2.9 1.15 .1 2. .1 O.0 U.0 399/.6 18.0 2.7 

TOTAL 31.5 44.00 4.4 18.4 0.0 0.0 8.7 



TABLE 4 

MONTH 

HISTORICAL 
INELOit 

MEAN 	1000 
CFS 	AF 

MERRITI RESERVOIR 

NET 	 RELEASE 
EVAPORATION 	REQUIREMENT 

1000 	MEAN 
INCHES 	AF 	CFS 

REASONABLE 

suiEr 

uPEkATION ES1ImAIE5 - 	19/8 

RESERVOIR 	REoUINEMENT 
SPILL 	SHORTAGE 

1000 	1000 	 1000 
AF 	AF 	 AF 

2 	OF 	15 

END OF MONTH 
ELEV 	CONI 

1000 
FT 	AF 

RESERVOIR 
CHANGE 
1000 

AF 

MINIMUM INFLOW CONDITIONS 
JAN 236. 14.5 1.13 .3 16. 1.0 13.2 0.0 2944.0 68.8 0.0 
FEB 254. 14.1 1.43 .3 18. 1.0 12.8 0.0 2944.0 68.8 0.0 
MAR 270. 16.6 1.99 .5 16. 1.0 9.4 0.0 2946.0 74.5 5./  
APR 257. 15.3 3.31 .8 17. 1.0 13.5 0.0 2946.0 74.5 0.0 
MAY 257. 15.8 4.79 1.2 104. 6.4 8.2 0.0 2946.0 74.5 0.0 
JUN 235. 14.0 6.20 1.5 165. 9.8 2.7 0.0 2946.0 74.5 0.0 
JUL 216. 13.3 8.03 1.6 /19. 44.2 0.0 0.0 2932.3 42.0 -32.5 
AuG 218. 13.4 7.33 .7 719. 44.2 0.0 0.0 2903.5 10.5 -31.5 
SEP 224. 13.3 5.39 .3 143. 8.5 0.0 0.0 2910.3 15.0 4.5 
OCT 241. 14.8 3.76 .3 16. 1.0 0.0 0.0 2923.6 28.5 13.5 
NOV 245. 14.6 2.15 .3 17. 1.0 0.0 0.0 2932.2 41.8 13.3 
DEC 246. 15.1 1.49 .3 16. 1.0 0.0 0.0 2938.8 55.6 13.8 

TOTAL 174.8 47.00 8.1 120.1 59.8 0.0 -13.2 

MOST PROBABLE INFLOW CONDITIONS 
JAN 263. 16.2 1.07 .2 16. 1.0 15.0 0.0 2944.0 68.8 0.0 
rEB 274. 15.2 1.34 .3 18. 1.0 13.9 0.0 2944.0 6d.8 0.0 
MAR 283. 17.4 1.87 .4 16. 1.0 10.3 0.0 2946.0 74.5. 5.7 
APk 284. 16.9 3.10 .8 17. 1.0 15.1 0.0 2946.0 74.5 0.0 
MAY 280. 17.2 4.48 1.1 83. 5.1 11.0 0.0 2946.0 74.5 0.0 
JUN 260. 15.5 5.80 1.4 131. 7.8 6.3 0.0 2946.0 74.5 0.0 
JUL 241. 14.8 7.50 1.6 530. 32.6 0.0 0.0 2938.6 55.1 -19.4 
AUG 241. 14.8 6.85 1.1 530. 32.6 0.0 0.0 2928.9 36.2 -18.9 
SEP 249. 14.8 5.04 .7 109. 6.5 0.0 0.0 2933.2 43.8 7.6 
OCT 259. 15.9 3.52 .6 16. 1.0 0.0 0.0 2939.9 58.1 14.3 
NOV 266. 15.8 2.02 .4 17. 1.0 3.7 0.0 2944.0 68.8 10.7 
DEC 262. 16.1 1.41 .3 16. 1.0 14.8 0.0 2944.0 68.8 0.0 

TOTAL 190.6 44.00 8.9 91.6 90.1 0.0 .0 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 281. 17.3 .94 .2 16. 1.0 16.1 0.0 2944.0 68.8 0.0 
FEB 293. 16.3 1.19 .3 18. I .0 15.0 0.0 2944.0 68.8 0.0 
MAR 304. 18.7 1.65 .4 16. 1.0 11.6 0.0 2946.0 74.5 5.7 
APR 316. 18.8 2.75 .7 17. 1.0 17.1 0.0 2946.0 74.5 0.0 
MAY 299. 18.4 3.97 1.0 55. 3.4 14.0 0.0 2946.0 74.5 0.0 
JUN 279. 16.6 5.15 1.2 86. 5.1 10.3 0.0 2946.0 74.5 0.0 
JUL 265.  16.3 6.66 1.6 348. 21.4 0.0 0.0 2943.6 67.8 -6.7 
AUG 257. 15.8 6.08 1.3 348. 21.4 0.0 0.0 2941.0 60.9 -6.9 
SEP 266.  15.8 4.47 1.0 74. 4.4 0.0 0.0 2944.9 71.3 10.4 
OCT 275. 16.9 3.12 .7 16. 1.0 17.7 0.0 2944.0 68.8 -2.5 
NOV 279. 16.6 1.78 .4 17. 1.0 15.2 0.0 2944.0 68.8 0.0 
DEC 285. 17.5 1.24 .3 16. 1.0 16.2 0.0 2944.0 68.8 0.0 

TOTAL 205.0 39.00 9.1 62.7 133.2 0.0 .0 



HISTORICAL 
INFLON 

MEAN 	1000 

TABLE 4 
SHEET 3 OF 15 

SHERMAN RESERVOIR OPERATION ESTIMATES - 1978 

NET 	 RELEASE 	RESERVOIR 	REQUIREMENT 	END OF MONTH 

	

EVAPORATION 	REQUIREMENT 	SPILL 	SHORTAGE 	ELEV 	C01.7 

	

1000 	MEAN 	1u00 	1000 	• 	1000 	 1000 

RESERVOIR 
CHANG2 
IOW 

MONTH CFS AF INCHES AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN O. 0.0 .65 .1 28. 1.7 0.0 0.0 2154.0 47.9 -1.8 
FEB U. 0.0 .71 .1 31. 1.7 U.0 0.0 2153.2 46.1 -1.8 
MAR 0. 0.0 1.59 .3 20. 1.7 U.0 0.0 2152.3 44.1 -2.0 
APR 301. 17.9 3.85 .8 29. 1.7 0.0 U.0 2156.8 59.5 15.4 
MAY 203. 12.5 3.74 .9 33. 2.0 0.0 0.0 2162.3 69.1 9.6 
JUN 188. 11.2 4.67 1.1 182. 10.8 0.0 0.0 2162.1 6d.4 -./ 
JUL 179. 11.0 7.91 1.3 1270. 76.1 U.0 10.5 2129.0 10.5 -57.9 
AUG 12U. 7.4 7.12 .5 1241. 76.3 U.0 69.4 2129.0 10.5 0.0 
SEP 424. 25.2 4.27 .4 1d7. 11.1 U.0 0.0 2141.1 24.2 13./ 
OCT 546. 33.6 4.16 .7 23. 1.4 0.0 0.0 215/.3 55./ 31.5 
NOV U. 0.0 2.26 .5 29. 1.7 0.0 U.0 2156.4 53.5 -2.2 
DEC O. 0.0 .19 .2 28. 1.7 0.0 U.0 2155.6 51.6 -1.9 

TOTAL A16.6 41.72 6.9 189.9 0.0 79.9 1.9 

MOST PROBABLE INFLOW CONDITIONS 
JAN O. 0.0 .43 .1 28. 1.7 	U.0 U.0 2154.0 47.9 -I.J 
FEB U. 0.0 .60 .1 31. 1.7 0.0 0.0 2153.2 46.1 -I.o 
MAR U. U.0 1.19 .2 28. 1.7 0.0 0.0 2152.4 44.2 -1.9 
APR 215. 12.6 2.08 .4 29. 1.7 0.0 U.0 215/.0 54.9 10.7 
MAY 272. 16.7 2.22 .5 33. 2.0 U.0 U.0 2162.3 69.1 14.2 
JUN 139. 8.3 3.32 .8 134. 6.0 0.0 0.0 2162.1 6d.5 -.5 
JUL 296. 18.2 5.59 1.1 872. 53.6 0.0 0.0 2146.1 32.1 -36.5 
AUU 207. 12.7 5.12 .6 851. 52.3 0.0 18.6 2129.0 10.5 -21.6 
SEP 541. 32.2 3.23 .4 129. 7.7 U.0 0.0 214/.5 34.6 24.1 
OCT 37/. 23.2 3.61 .7 23. 1.4 U.0 0.0 215/.3 55.7 21.1 
NOV U. 0.0 1.76 .4 29. 1.7 U.0 0.0 2156.5 53.6 -2.1 
DEC U. 0.0 .58 .1 28. 1.7 0.0 0.0 2155.7 51.8 -I.d 

TOTAL 124.1 29.93 5:4 135.2 0.0 18.6 2.1 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN U. 0.0 .21 0.0 28. 1.7 0.0 U.0 2 54.1 48.0 -1.7 
FEB 0. 0.0 .32 .1 31. I./ 0.0 U.0 2 53.3 46.2 -I.d 
MAR U. 0.0 .42 .1 28. 1.7 0.0 U.0 2 52.4 44.4 -1.6 
APR 245. 14.6 .59 .1 29. 1.7 0.0 0.0 2 57.9 57.2 12.6 
MAY 228. 14.0 .39 .1 33. 2.0 0.0 u.0 2 62.3 69.1 11.9 
JUN 99. 5.9 .91 .2 103. 6.1 0.0 0.0 2 62.2 6d./ -.4 
JUL 384. 23.6 4.82 1.1 598. 36.8 0.0 0.0 2 56.8 54.4 -14.3 
AUG 268. 16.5 4.02 .7 577. 35.5 0.0 0.0 2 47.6 34.7 -19.7 
SEP 457. 27.2 2.14 .4 97. 5.8 U.0 0.0 2 57.3 55./ 2I.0 
OCT U. 0.0 3.37 .7 23. 1.4 0.0 U.0 2 56.5 D3.6 -2.1 
NOV U. 0.0 .40 .1 29. 1.7 0.0 0.0 2 55.7 51.d -I.d 
DtC U. 0.0 .24 U.0 28. 1.7 0.0 0.0 2 55.0 70.1 -I./ 

TOTAL 101.8 17.83 3.6 97.8 0.0 0.0 .4 



TABLE 4 
SHEET 4 OF 	15 

DONNY RESERVOIR OPEWATION ESTIMATES - 19/8 

HISTORICAL NET 	RELEASE REQUIREMENT 	RES 	REQUIREMENT 	END OF MONTH RESERVOIR 
INFLOwl EVAPORATION HALE RIVER TOTAL 	. SPILL 	• SHORTAGE ELEV 	CONE CHANGE 

MEAN 	1000 1000 1000 WOO MEAN 1000 1000 	1000 1000 1000 
MONTH CFS AF INCHES AF AF 	AF 	CFS AF 	AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 23. 1.4 1.45 .2 0.0 .3 5. .3 0.0 0.0 3670.2 37.8 .9 
FEB 25. 1.4 1.55 .3 0.0 .3 5. .3 0.0 0.0 3670.6 38.o .8 
MAP 28. 1.7 2.45 .4 0.0 .3 5. .3 0.0 0.0 3671.1 39.6 1.0 
APR 2/. 1.6 4.30 ./ .3 .3 10. .6 0.0 O.0 3671.3 39.9 .3 
MAY 55. 3.4 5.35 .9 .9 .3 20. 1.2 0.0 0.0 3671.9 41.2 1.3 
JUN 45. 2.7 6.95 1.2 .9 .3 20. 1.2 .2 0.0 .3672.0 41.3 .1 
JuL 26. 1.6 8.30 1.4 .9 .3 20. 1.2 0.0 0.0 3671.5 40.3 -1.0 
AUG 23. 1.4 1.00 1.2 .8 .3 IS. 1.1 0.0 0.0 3671.0 39.4 -.9 
SEP 17. 1.0 5.20 .9 .6 .3 15. .9 0.0 0.0 3670.6 38.6 -.8 
OCT 18. 1.1 5.05 .8 .5 .3 13. .8 0.0 0.0 3670.4 38.1 -.5 
NOV 22. 1.3 3.05 .5 .3 .3 10. .6 0.0 0.0 3670.5 38.3 .2 
DEC 21. 1.3 1.85 .3 0.0 .3 5. .3 0.0 0.0 3670.8 39.0 .7 

TOTAL 19.9 52.5U 8.8 5.2 3.6 8.8 .2 0.0 2.1 

MOST PROBABLE INFLOW CONDITIONS 
JAN 28. 1.7 1.20 .2 0.0 .3 5. .3 0.0 0.0 3670.4 38.1 1.2 
FEB 31. 1.7 1.40 .2 0.0 .3 5. .3 0.0 0.0 3671.0 39.3 1.2 
MAR 36. 2.2 1.85 .3 0.0 .3 5. .3 0.0 0.0 3671.8 40.9 1.6 
APR 34. 2.0 2.80 .5 .4 .3 12. .7 .4 0.0 36/2.0 41.3 .4 
MAY 67. 4.1 3.00 .5 .6 .3 15. .9 2.7 0.0 36/2.0 41.3 0.0 
JO 55. 3.3 4.60 .8 .6 .3 IS. .9 1.6 0.0 3672.0 41.3 0.0 
JUL 33. 2.0 6.25 1.1 .4 .3 11. %7 .2 0.0 36/2.0 41.3 0.0 
AUG 28. 1.7 6.10 1.0 .4 .3 11. .7 0.0 0.0 3672.0 41.3 0.0 
SEP 20. 1.2 4.30 .7 .6 .3 15. .9 0.0 0.0 3671.8 40.9 -.4 
OCT 21. 1.3 4.55 .8 .6 .3 IS. .9 U.0 0.0 3671.6 40.5 -.4 
NOV 27. 1.6 2.80 .5 .2 .3 8. .5 0.0 0.0 3671.9 41.1 .6 
DEC 26. 1.6 1.55 .3 0.0 .3 5. .3 .8 0.0 3672.0 41.3 .2 

TOTAL 24.4 40.40 6.9 3.8 3.6 7.4 5.7 0.0 4.4 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 52. 3.2 .90 .1 0.0 .3 5. .3 0.0 0.0 3671.2 39./ 2.8 
FEB 58. 3.2 1.25 .2 0.0 .3 5. .3 1.1 0.0 3672.0 41.3 1.6 
MAR 65. 4.0 1.35 .2 0.0 .3 5. .3 3.5 0.0 36/2.0 41.3 0.0 
APR 62. 3.7 2.40 .4 .3 .3 10. .6 2.7 0.0 3672.0 41.3 0.0 
MAY 124. 7.6 2.05 .3 .5 .3 13. .8 6.5 0.0 '3672.0 41.3 0.0 
JUN 104. 6.2 2.50 .4 .2 .3 8. .5 5.3 0.0 3672.0 41.3 0.0 
JUL 60. 3.7 5.05 .9 .2 .3 8. .5 2.3 0.0 36/2.0 41.3 0.0 
AUG 50. 3.1 4.00 .7 .4 .3 II.. .7 1.7 0.0 3672.0 41.3 0.0 
SEP 37. 2.2 3.20 .5 .4 .3 12. .7 1.0 0.0 36/2.0 41.3 0.0 
OCT 41. 2.5 3.40 .6 .3 .3 10. .6 1.3 0.0 .3672.0 41.3 0.0 
NOV 49. 2.9 2.60 .4 .3 .3 10. .6 1.9 0.0 3672.0 41.3 0.0 
DEC 49. 3.0 1.30 .2 0.0 .3 5. .3 2.5 0.0 36/2.0 41.3 0.0 

TOTAL 45.3 30.00 4.9 2.6 3.6 6.2 29.8 0.0 4.4 

) 



TABLE 4 
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SWANSON LAKE OPERATION ESTIMATES - 1978 

UNDEPLETED UPSTREAM DEPLETED 	NET 	RELEASE RES 	REQ END OF MONTH RES 
INFLOW DEPLETIONS INFLOW 	EVAPORATION 	REQUIREMENT SPILL 	SHORT ELEV 	CONT CHANGE 
1000 1000 MEAN 1000 	1000 	MEAN 	1000 1000 	1000 1000 1000 

MONTH AF AF CFS 	AF INCHES 	AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 7.5 -1.1 104. 	6.4 1.05 	.3 2. .1 0.0 0.0 2735.1 50.7 6.0 
FEB 9.5 -1.1 151. 	8.4 1.20 	.3 2. .1 0.0 0.0 2737.5 58.7 8.0 
MAR .11.1 -1.4 158. 	9.7 1.95 	.6 2. .1 0.0 U.0 2740.0 67.7 9.0 
APR 8.5 -1.0 126. 	7.5 3.85 	1.2 2. .1 0.0 0.0 2741.6 73.9 6.2 
MAY 7.7 -2.2 89. 	5.5 4.10 	1.3 99. 6.1 0.0 0.0 2741.1 72.0 -1.9 
JUN 6.9 -1.3 94. 	5.6 5.20 	1.7 123. 7.3 0.0 0.0 2740.2 68.6 -3.4 
JUL 2.4 -.5 31. 	1.9 7.70 	2.2 348. 21.4 0.0 0.0 2733.9 46.9 -21.7 
AUG 1.9 -.4 24. 	1.5 6.90 	1.5 343. 21.1 0.0 0.0 2725.6 25.8 -21.1 
SEP .5 -.1 7. 	.4 5.25 	.8 198. 11.8 0.0 1.9 2720.0 15.5 -10.3 
OCT 2.6 -.3 37. 	2.3 4.60 	.6 63. 3.9 0.0 2.2 272u.0 15.5 0.0 
NOV 5.7 -.7 84. 	5.0 2.70 	.4 2. .1 0.0 0.0 2722.6 20.0 4.5 
DEC 6.7 -1.0 93. 	5.7 1.30 	.2 2. .1 0.0 U.0 2725.4 25.4 5.4 

TOTAL 71.0 -11.1 59.9 45.80 .11.1 72.2 0.0 4.1 -19.3 

MOST PRO8ABLE INFLOW CONDITIONS 
JAN 9.6 -1.4 133. 	8.2 .75 	.2 2. .1 0.0 U.0 2735.7 52.6 7.9 
FEB 12.0 -1.4 191. 	10:6 1.00 	.3 2. .1 0.0 0.0 2738.7 62.8 10.2 
MAR 14.3 -1.9 202. 	12.4 1.40 	.4 2. .1 0.0 0.0 2741.8 74.7 11.9 
APR 12.0 -.9 187. 	.11.1 2.40 	.8 2. .1 0.0 0.0 2744.3 84.9 10.2 
MAY 13.5 -.5 211. 	13.0 2.10 	.8 24. 1.5 0.0 0.0 2746.8 95.6 10.7 
JUN 15.7 -.8 250. 	14.9 3./0 	1.4 27. 1.6 0.0 0.0 2749.4 107.5 11.9 
JUL 5.7 -1.2 73. 	4.5 6.10 	2.3 265. 16.3 0.0 U.0 2746.3 93.4 -14.1 
AUG 6.0 -1.1 .80. 	4.9 5.;0 	2.0 299. 18.4 0.0 U.0 2742.6 77.9 -15.5 
SEP 5.0 -.3 79. 	4.7 3.40 	1.1 91. 5.4 U.0 0.0 2742.1 76.1 -1.8 
OCT 4.6 -.4 68. 	4.2 4.30 	1.4 26. 1.6 0.0 0.0 2742.4 77.3 1.2 
NOV 8.1 -1.1 118. 	7.0 2.10 	.7 2. .1 0.0 0.0 2744.0 83.5 6.2 
DEC 8.5 -.5 130. 	8.0 1.10 	.4 2. .1 0.0 0.0 2745.7 91.0 7.5 

TOTAL 115.0 -11.5 103.5 34.05 	11.8 45.4 0.0 0.0 46.3 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 11.8 -2.9 145. 	8.9 .55 	.1 2. .1 0.0 0.0 2736.0 53.4 8.7 
FEB 14.5 -1.8 229. 	12.7 .60 	.2 2. .1 0.0 0.0 2739.5 65.8 12.4 
MAR 19.3 -.2 311. 	19.1 .60 	.2 2. .1 0.0 0.0 2744.2 84.6 18.8 
APR 16.3 -.4 267. 	15.9 .60 	.2 2. .1 0.0 0.0 2747.8 100.2 15.6 
MAY 23.1 -.3 371. 	22.8 .80 	.3 13. .8 1.7 0.0 2752.0 120.2 20.0 
JUN 27.4 -.4 454. 	27.0 1.90 	.8 17. 1.0 25.2 0.0 2752.0 120.2 0.0 
JUL 29.3 -1.0 460. 	28.3 4.00 	1.7 145. 8.9 17.7 0.0 2752.0 120.2 0.0 
AUG 18.3 -.8 285. 	17.5 5.00 	2.1 166. 10.2 5.2 0.0 2752.0 120.2 0.0 
SEP 10.5 -.5 168. 	10.0 2.40 	1.0 30. 1.8 7.2 0.0 2752.0 120.2 0.0 
OCT 8.7 -.6 132. 	8.1 3.80 	1.6 16. 1.0 5.5 0.0 2752.0 120.2 0.0 
NOV 10.1 -.4 163. 	9.7 1.60 	.7 2. .1 8.9 0.0 2752.0 120.2 0.0 
DEC 10.7 -.2 171. 	10.5 .65 	.3 2. .1 10.1 0.0 2752.0 120.2 0.0 

TOTAL . 	200.0 -9.5 190.5 22.50 	9.2 24.3 81.5 0.0 75.5 
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ENDERS RESERVOIR OPERATION ESTIMATES - 1978 

NET 	 RELEASt 	RESERVOIR 	REQUIREMENT 	END OF MONTH 

	

EVAPORATION 	REQUIREMENT 	SPILL 	 SHORTAGE 	ELEV 	CUNT 

	

1000 	MEAN 	IWO 	1000 	 1000 	 1000 

RESERVOIR 
CHANGE 
1000 

MONTH CFS AF INCHES 	AF CFS AF Al- AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 44. 2.7 1.05 	.1 	O. 0.0 0.0 0.0 3097.4 23.4 2.6 
FEB 47. 2.6 1.20 	.1 	O. 0.0 0.0 0.0 3099.5 25.9 2.5 
MAP 44. 2.7 1.95 	.2 3. .2 0.0 0.0 3101.3 28.2 2.3 
APk 40. 2.4 4.10 	.4 3. .2 0.0 0.0 3102.7 30.0 1.8 
MAY 42. 2.6 4.65 	.5 46. 2.8 0.0 0.0 3102.2 29.3 -.7 
JUN 47. 2.8 5.25 	.6 54. 3.2 0.0 0.0 3101.4 28.3 -1.0 
JUL 42. 2.6 8.60 	.7 306. 18.8 0.0 0.0 3084.5 11.4 -16.9 
AUG 39. 2.4 6.85 	.4 288. 17.7 0.0 14.3 3082.4 10.0 -1.4 

SEP 44. 2.6. 5.50 	.3 111. 6.6 0.0 4.3 3082.4 10.0 0.0 
OCT 39. 2.4 4.60 	.3 0. 0.0 0.0 0.0 3085.4 12.1 2.1 
NOV 44. 2.6 2.65 	.2 0. 0.0 0.0 0.0 3088.5 14.5 2.4 
DEC 42. 2.6 1.20 	.1 0. 0.0 0.0 0.0 3091.3 17.0 2.5 

TOTAL 31.0 47.60 	3.9 49.5 0.0 18.6 -3.8 

MOST PROBABLE INFLOW CONDITIONS 
JAN 52. 3.2 .75 	.1 O. 0.0 0.0 0.0 3097.8 23.9 3.1 
FEB 54. 3.0 .95 	.1 0. 0.0 0.0 0.0 3100.2 26.8 2.9 
MAR 54. 3.3 1.35 	.1 3. .2 0.0 0.0 3102.5 29.8 3.0 
APR 49. 2.9 2.60 	.3 3. .2 0.0 0.0 3104.3 .32.2 2.4 
MAY 52. 3.2 3.00 	.4 10. .6 0.0 0.0 3105.9 34.4 2.2 
JUN 57. 3.4 3.55 	.4 12. .7 0.0 0.0 3107.4 36.7 2.3 
JUL 52. 3.2 5.90 	.7 218. 13.4 0.0 0.0 3099.4 25.8 -10.9 
AUU 47. 2.9 6.50 	.6 229. 14.1 0.0 0.0 3087.9 14.0 -11.8 
SEP 50. 3.0 3.45 	.2 45. 2.7 0.0 0.0 3088.0 14.1 .1 
OCT 49. 3.0 4.30 	.3 O. 0.0 0.0 0.0 3091.0 16.8 2.7 
NOV 52. 3.1 2.30 	.2 O. 0.0 0.0 0.0 3094.0 19.7 2.9 
DEC 52. 3.2 .90 	.1 0. 0.0 0.0 0.0 3096.8 22.8 3.1 

TOTAL 37.4 35.55 	3.5 31.9 0.0 0.0 2.0 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 63. 3.9 .55 	.1 0. 0.0 0.0 0.0 3098.4 24.6 3.8 
FEB 63. 3.5 .30 	0.0 0. 0.0 0.0 0.0 3101.2 28.1 3.5 
MAR 63. 3.9 .95 	.1 3. .2 0.0 0.0 3104.0 31.7 3.6 
APR 59. 3.5 .80 	.1 3. .2 0.0 0.0 3106.2 34.9 3.2 
MAY 60. 3.7 1.25 	.2 3. .2 0.0 0.0 3108.4 38.2 3.3 
JUN 67. 4.0 2.40 	.3 3. .2 0.0 0.0 3110.6 41.7 3.5 
JUL 59. 3.6 4.35 	.6 120. (.4 0.0 0.0 3107.8 37.3 -4.4 
AUG 54.  3.3 4.50 	.5 137. 8.4 0.0 0.0 3104.0 31.7 -5.6 
SEP 57. 3.4 2.30 	.3 20. 1.2 0.0 0.0 3105.3 33.6 1.9 
OCT 55.  3.4 3.35 	.4 0. 0.0 0.0 0.0 3107.4 36.6 3.0 
NOV 61. 3.6 1.90 	.2 0. 0.0 0.0 0.0 3109.6 40.0 3.4 
DEC 60. 3.7 .65 	.1 0. 0.0 0.0 0.0 3111.8 43.6 3.6 

TOTAL 43.5 23.30 	2.9 17.8 0.0 0.0 22.8 
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HUGH BUTLER LAKE OPERATION ESTIMATES - 1978 

NET 	 RELEASE 	RESERVOIR 	REQUIREMENT 	END OF MONTH 
EVAPORATION 	REQUIREMENT 	SPILL 	SHORTAGE 	ELEV 	CUNT 

1000 	MEAN 	1000 	1000 	 1000 	 1000 
INCHES 	AF 	CFS 	AF 	AF 	 AF 	 FT 	AF 

REASONABLE MINIMUM INFLOW CONDITIONS 

RESERVOIR 
CHANUE 
1000 . 
AF 

JAN 16. 1.0 .92 .1 5. .3 0.0 0.0 257b.3 29.5 .6 
FEB 20. 1.1 1.11 .1 5. .3 0.0 0.0 2576.8 30.2 .7 
MAk 24. 1.5 2.01 .2 5. .3 0.0 U.0 2577.5 31.2 1.0 
APR 22. 1.3 4.39 .5 5. .3 0.0 0.0 2577.9 31.7 .5 
MAY 26. 1.6 4.45 .5 29. 1.8 u.0 0.0 2577.4 31.0 -.7 
JUN 39. 2.3 7.01 .8 30. 1.8 0.0 0.0 2577.1 30.7 -.3 
JuL 23. 1.4 8.45 .9 80. 4.9 0.0 0.0 2573.8 26.3 -4.4 
AUG IS. .9 6.73 .7 /6. 4.7 0.0 0.0 2570.0 21.8 -4.5 
SEP 17. 1.0 6.08 .5 39. 2.3 0.0 0.0 2568.3 20.0 -1.8 
OCT 15. .9 4.72 .4 15. .9 0.0 0.0 2568.0 19.6 
NOV 15. .9 2.63 .2 5. .3 0.0 u.0 2568.3 20.0 .4 
DEC 16. 1.0 1.20 .1 5. .3 U.0 0.0 2568.9 20.6 .6 

TOTAL 14.9 49./0 5.0 18.2 0.0 U.0 -8.3 

MOST PROBABLE INFLOW CONDITIONS 
JAN 21. 1.3 .70 .1 5. .3 0.0 0.0 2576.5 29.8 .9 
FEB 27. 1.5 .15 .1 5. .3 U.0 0.0 2577.3 30.9 1.1 
MAR 34. 2.1 1.35 .2 5. .3 0.0 U.0 2578.4 32.5 1.6 
APR 32. 1.9 2.1U .3 5. .3 0.0 0.0 2579.3 33.8 1.3 
MAY 37. 2.3 2.80 .4 16. 1.0 0.0 U.0 2579.9 34.7 .9 
JON 54. 3.2 2.99 .4 IS. .9 0.0 0.0 2581.1 36.6 1.9 
JUL 33. 2.0 6.09 .8 68. 4.2 0.0 0.0 2579.1 33.6 -3.0 
AUG 21. 1.3 5.52 .7 73. 4.5 0.0 0.0 2578.4 .29.7 -3.9 
SEP 25. 1.5 3.81 .4 22. 1.3 U.0 0.0 2576.3 29.5 -.2 
OCT 20. 1.2 3.88 .4 11. .7 0.0 0.0 2576.3 29.6 .1 
NOV 22. 1.3 1.84 .2 5. .3 U.0 u.0 2578.9 30.4 .8 
DEC 21. 1.3 .87 .1 5. .3 0.0 U.0 2577.6 31.3 .9 

TOTAL 20.9 33.30 4.1 14.4 0.0 0.0 2.4 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 31. 1.9 .40 0.0 5. .3 0.0 0.0 2577.0 30.5 1.6 
FEB 38. 2.1 .47 .1 5. .3 0.0 0.0 2578.2 32.2 1.7 
MAN 47. 2.9 .85 .1 5. .3 U.0 0.0 2579.9 34.7 2.5 
Argi 44. 2.6 1.52 .2 5. .3 0.0 0.0 2581.2 36.8 2.1 
MAY 52. 3.2 1.78 .2 13. .8 1.2 0.0 2581.8 37.8 1.0 
JUN 74. 4.4 1.82 .2 12. .7 3.5 0.0 2581.8 37.8 0.0 
JUL 46. 2.8 3.42 .5 47. 2.9 0.0 0.0 2581.4 37.2 -.6 
AUG 29. 1.8 4.12 ..5 47. 2.9 0.0 0.0 2580.4 35.6 -1.6 
SEP 34. 2.0 3.09 .4 17. 1.0 0.0 0.0 2580.8 36.2 .6 
OCT 26. 1.6 3.21 .4 8. .5 0.0 0.0 2581.3 36.9 .7 
NOV 30. 1.8 1.15 .2 5. .3 .4 0.0 2581.8 37.8 .9 
DEC 29. 1.8 .7/ .1 5. .3 1.4 0.0 2581.8 37.8 0.0 

TOTAL 28.9 22.6u 2.9 10.6 6.5 0.0 8.9 
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I.AIU 	(JI•I:RAl1011 	 - 

RELEASE 	RESERVOIR 	REuoIREMENT 	ENO OF 
RLU0lRLNE•NT 	SPILL 	SHoRTALiE 	LLEV 
MEAN 	1000 	1000 	 1000 

MONTH 
CUNT 
I0u0 

RESERVOIR 
CHANJE 

1000 

MONTH CFS AF INCHES 	AF CFS AF AF AF FT Ar AF 

REASONABLE MINIMUM INFLO1e# CONDITIONS 

JAN 36. 2.2 .76 	.1 2. .1 0.0 0.0 2363.2 32.1 2.0 
FEB 45. 2.5 .89 	.1 2. .1 0.0 0.0 2364.6 34.4 2.3 
MAR 52. 3.2 1.87 	.3 2. .1 .1 0.0 2366.1 37.1 2.1 
APR 54. 3.2 4.23 	.7 2. .1 2.4 0.0 2366.1 37.1 0.0 
MAY 63. 3.9 4.07 	.6 60. 3./ 0.0 0.0 2365.9 36.7 -.4 

.4 JuN 106. 6.3 5.02 	.8 62. 3.7 1.4 0.0 2366.1 37.1 
JUL 62. 3.8 8.41 	1.1 228. 14.0 0.0 0.0 2359.1 25.8 -11.3 
AUG 41. 2.5 1.42 	.7 226. 13.9 0.0 0.0 2348.3 13./ -12.1 
SEP 37. 2.2 4.64 	.3 106. 6.3 0.0 .2 2343.0 9.5 -4.2 

OCT 36. 2.2 4.52 	.3 23. 1.4 0.0 0.0 2343.7 10.0 .5 
NOV 35. 2.1 2.57 	.2 2. .1 0.0 0.0 2346.0 11.8 1.8 
DEC 34. 2.1 1.10 	.1 2. .1 0.0 0.0 2348.3 13.7 1.9 

TOTAL 36.2 45.50 	5.3 43.6 3.9 .2 -16.4 

MOST PROBABLE INFLOW CONDITIONS 
JAR 52. 3.2 .50 	.1 2. .1 0.0 0.0 2363.8 33.1 3.0 
FEB 6D. 3.6 .75 	.1 2. .1 0.0 0.0 2365.8 36.5 3.4 
MAR 75. 4.6 1.40 	.2 2. .1 3.7 0.0 2366.1 37.1. .6 
APR 77. 4.6 2.29 	.4 2. .1 4.1 0.0 2366.1 37.1 0.0 
MAY 93. 5.7 2.41 	.4 5. .3 5.0 0.0 236o.I 37.1 0.0 
JUN 151. 9.0 3.57 	.6 8. .5 7.9 0.0 2366.1 3/.1 0.0 
JUL 89. 5.5 5.95 	.9 177. 10.9 0.0 0.0 2362.4 30.8 -6.3 
AUG 57. 3.5 5.33 	.6 205. 12.6 0.0 0.0 2355.4 21.1 -9.7 
SEP 54. 3.2 3.51 	.4 20. 1.2 0.0 0.0 2356.8 22.7 1.6 
OCT 50. 3.1 4.14 	.5 5. .3 0.0 0.0 2358.5 25.0 2.3 
NOV 49. 2.9 2.00 	.2 2. .1 0.0 0.0 2360.3 27.6 2.6 
DEC 49. 3.0 .81 	.1 2. .1 0.0 0.0 2362.2 30.4 2.8 

TOTAL 51.9 32.66 	4.5 26.4 20.7 0.0 .3 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 80. 4.9 .25 	0.0 2. .1 0.0 0.0 2364.9 34.9 4.8 

FEB 101. 5.6 .40 	.1 2. .1 3.2 0.0 2360.1 37.1 2.2 
MAR 115. 7.1 .49 	.1 2. .1 6.9 0.0 2366.1 37.1 0.0 
APR 121. 7.2 .65 	.1 2. .1 7.0 0.0 2366.1 37.1 0.0 
MAY 141. 8.7 .42 	.1 3. .2 8.4 0.0 2366.1 37.1 0.0 
JUN 235. 14.0 .98 	.2 3. .2 13.6 0.0 2366.1 37.1 0.0 
JUL 138. 8.5 5.13 	.8 20.  1.2 6.5 0.0 2366.1 37.1 0.0 
AUG 89. 5.5 4.19 	.6 21.  1.3 3.6 0.0 2366.1 37.1 0.0 
SEP 82. 4.9 2.33 	.4 5. .3 4.2 0.0 2366.1 37.1 0.0 
OCT 78. 4.8 3.66 	.6 3. .2 4.0 0.0 2366.1 37.1 0.0 
NOV 76. 4.5 .46 	.1 2. .1 4.3 0.0 2366.1 37.1 0.0 
DEC 76. 4.7 .34 	.1 2. .1 4.5 0.0 2366.1 37.1 0.0 

TOTAL 80.4 19.30 	3.2 4.0 66.2 0.0 7.0 
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NORTON RESERVOIR OPERATION ESTIMATES - 1977 

HISTORICAL NET 	 RELEASE 	RESERVOIR 	REQUIREMENT END OF MONTH RESERVOIR 
INFLOW EVAPORATION 	REQUIREMENT 	SPILL 	SHORTAuE ELEV CUNT CHANUE 

MEAN 	1000 1000 	MEAN 	1000 	1000 	 1000 WOO 1000 
MONTH CFS AF INCHES AF CFS AF AF Al- FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 2. .1 .95 .1 2. .1 0.0 U.0 2284.2 7.9 -.1 
FEB 4. .2 1.00 .1 2. .1 U.0 0.0 2284.2 7.9 0.0 
MAR 7. .4 1.98 .1 2. .1 0.0 0.0 2284.5 8.1 .2 
APR 5. .3 4.34 .3 2. .1 0.0 0.0 2284.4 8.0 -.1 
MAY 16. 1.0 4.10 .3 7. .4 0.0 u.0 2284.7 8.3 .3 
JUN 32. 1.9 7.86 .5 10. .6 0.0 U.0 2285.7 9.1 .8 
JUL 23. 1.4 8.77 .5 128. 7.9 0.0 2.2 2278.6 4.3 -4.8 
AUG II. .7 7.38 .3 125. /.7 0.0 7.3 2278.6 4.3 .0 
SEP 10. .6 6.12 .3 52. 3.1 0.0 2.8 2278.6 4.3 .0 
OCT 7. .4  4.66 .2 23. 1.4 0.0 1.2 2278.6 4.3' .0 
NOV 2. .1 2.62 .1 2. .1 0.0 .1 2278.6 4.3 .0 
DEC 2. .1 1.22 .1 2. .1 U.0 .1 2278.6 4.3 .0 

TotAL 7.2 51.00 2.9 21.7 0.0 13.7 -3.7 

MOST PROWABLE INFLOW CONDITIONS 
JAN 5. .3 .80 .1 2. .1 0.0 0.0 2284.5 8.1 .1 
FEE II. .6 .85 .1 2. .1 0.0 0.0 2285.0 8.5 .4 
MAR 13. oti 1.24 .1 2. .1 0.0 0.0 2285.7 9.1 .6 
APR 10. .6 2.78 .2 2. .1 u.0 0.0 2286.1 9.4 .3 
MAY 37. 2.3 2.55 .2 2. .1 0.0 0.0 2288.3 11.4 2.0 
JUN 74. 4.4 3.85 .4 2. .1 0.0 0.0 2291.9 15.3 3.9 
JUL 55. 3.4 5.97 .6 73. 4.5 0.0 0.0 2290.4 13.6 -1.7 
AUG 26. 1.6 5.89 .5 83. 5.1 U.0 0.0 2286.3 9.6 -4.0 
SEP 24. 1.4 4.38 .3 20. 1.2 0.0 0.0 2286.2 9.5 -.1 
OCT 16. 1.0 4.14 .3 7. .4 U.0 0.0 2286.5 9.8 .3 
NOV 5. .3 2.12 .2 2. .1 0.0 U.0 2280.5 9.8 0.0 
DEC 5. .3 1.03 .1 2. .1 0.0 0.0 2286.6 9.9 .1 

TOTAL 17.0 35.60 3.1 12.0 0.0 0.0 1.9 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 11. .7 .50 0.0 2. .1  0.0 0.0 2285.1 8.6 .6 
FEB 27. 1.5 .52 0.0 2. .1 0.0 0.0 2286.8 10.0 1.4 
MAR 33. 2.0 .54 U.0 2. .1 0.0 0.0 2288.8 11.9 1.9 
APR 27. 1.6 1.43 .1 2. .1 0.0 U.0 2290.1 13.3 1.4 
MAY 94. 5.8 1.16 .1 2. .1 0.0 U.0 2294.7 18.9 5.6 
JUN 185. 11.0 2.52 .3 2. .1 0.0 0.0 2301.1 29.5 10.6 
JUL 137. 8.4 4.42 .8 13. .8 .4 0.0 2304.3 35.9 6.4 
AU6 63. 3.9 5.23 (.0 31. 1.9 1.0 U.0 2304.3 35.9 0.0 
SEP 61. 3.6 3.07 .6 2. .1 2.9 0.0 2304.3 35.9 0.0 
OCT 41. 2.5 2.72 .5 2. .1 1.9 0.0 2304.3 35.9 0.0 
NOV 12. .7 1.25 .2 2. .1 .4 0.0 2304.3 35.9 0.0 
DEC II. .7 .64 .1 2. .1 .5 0.0 2304.3 35.9 0.0 

TOTAL 42.4 24.00 3.7 3.7 7.1 0.0 27.9 



	

TABLE 4 
SHEET 	10 OF 15 

HARLAN COUNTY LAKE OPERATION ESTIMATES - 197b 

UNDEPLETED UPSTREAM DEPLETED 	NET 	RELEASE 	RES REQ END OF MONTH RES 
INFLOW DEPLETIONS INFLOW 	EVAPORATION 	REQUIREMENT 	SPILL SHORT ELEV 	CONT CHANGE 
1000 1000 MEAN 1000 	1000 	MEAN 	1000 	1000 1000 1000 1000 

MONTH AF AF CFS 	AF INCHES 	AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOh CONDITIONS 
JAN 19.2 -11.6 124. 	7.6 .90 	.8 10.  .6 0.0 0.0 1937.7 219.5 6.2 
FEB 24.3 -14.2 182. 	10.1 .78 	.7 11.  .6 0.0 0.0 1938.5 228.3 8.8 
MAR 32.1 -16.9 247. 	15.2 1./4 	1.6 10. .6 U.0 0.0 1939.7 241.3 13.0 
APR 28.0 -11.3 281. 	16.7 4.10 	4.5 10. .6 0.0 0.0 1940.7 252.9 11.6 
MAY 36.5 -14.5 356. 	22.0 4.38 	4.2 216. 13.3 0.0 0.0 1941.1 257.4 4.5 
JUN 42.0 -14.8 457. 	27.2 6.60 	6.5 212. 12.6 U.0 0.0 1941.8 265.5 8.1 
JUL 15.4 6.1 350. 	21.5 9./1 	9.3 618. 38.0 0.0 0.0 1939.5 239.7 -25.8 
AUG 13.6 -11.5 34. 	2.1 8.41 	/.I 706. 43.4 0.0 U.0 1934.6 191.3 -48.4 
SEP 6.2 -6.2 O. 	0.0 5.56 	4.1 336. 20.0 0.0 0.0 1932.1 167.2 -24.1 
OCT 5.6 -5.6 U. 	0.0 4.52 	3.1 1U. .6 0.0 0.0 1931.7 163.5 -3.7 
NOV 13.2 -8.7 76. 	4.5 2.58 	1.7 10. .6 0.0 0.0 1931.9 165.7 2.2 
DEC 16.9 -10.1 III. 	6.8 1.12 	.8 10. .6 0.0 0.0 1932.6 171.1 5.4 

TOTAL 253.0 -119.3 133.7 51.00 44.4 131.5 0.0 0.0 -42.2 

MOST PROBABLE INFLOW CONDITIONS 
JAN 22.4 -15.7 109. 	6.7 .65 	.5 10. .6 0.0 0.0 1937.6 218.9 5.6 
FEB 31.2 -19.0 220. 	12.2 .61 	.5 II. .6 U.0 0.0 1938.6 230.0 11.1 
MAR 38.0 -19.5 301. 	18.5 1.13 	1.0 10. • .6 0.0 0.0 1940.2 246.9 16.9 
APR 36.8 -16.0 383. 	22.8 1.31 	1.3 10. .6 U.0 0.0 1942.0 267.6 20.9 
MAY 59.9 -21.7 621. 	38.2 3.27 	3.4 26. 1.6 0.0 U.0 1944.6 301.0 33.2 
JUN 106.6 -27.3 1333. 	79.3 5.46 	6.0 29. 1.7 52.8 0.0 1946.0 319.8 18.8 
JUL 42.1 -6.9 572. 	35.2 7./0 	8.5 468. 28.8 0.0 0.0 1945.8 317.7 -2.1 
AUG 26.6 -2.1 396. 	24.5 6.01 	o.6 496. 30.5 0.0 0.0 1944.9 305.1 -12.6 
SEP 19.7 -10.4 156. 	9.3 4.47 	4.8 121. 7.2 0.0 0.0 1944.7 302.4 -2.7 
OCT 16.4 -12.7 60. 	3.7 3.43 	3.7 10. .6 0.0 0.0 1944.6 301.8 -.6 
NOV 20.8 -13.0 131. 	7.8 1.55 	1.7 10. .6 0.0 0.0 1945.0 307.3 5.5 
DEC 23.5 -13.9 156. 	9.6 .71 	.8 10. .6 0.0 0.0 1945.7 315.5 8.2 

TOTAL 446.0 -178.2 267.8 36.30 36.8 74.0 52.8 0.0 102.2 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 28.1 -21.3 III. 	6.8 0.00 	0.0 O. .6 O.0 0.0 1937.7 219.5 6.2 
FEB 42.6 -22.3 366. 	20.3 .28 	.2 I. .6 0.0 0.0 1939.5 239.0 19.5 
MAR 57.J -26.4 499. 	30.7 .70 	.7 U. .6 0.0 0.0 1942.0 268.4 29.4 
APR 55.8 -22.3 563. 	33.5 .21 	.2 O. .6 0.0 0.0 1944.6 301.1 32.7 
MAY 105.5 -32.2 1192. 	73.3 1./8 	1.9 3. .8 51.9 0.0 1946.0 319.8 18.7 
JUN 166.5 -17.4 2506. 	149.1 1.58 	1.8 5. .9 146.4 U.0 1946.0 319.8 0.0 
JUL 105.4 -2/.5 1267. 	71.9 6.53 	7.3 107. 6.6 64.0 0.0 1946.0 319.8 0.0 
AUG 63.8 -21.7 685. 	42.1 3.43 	3.8 107. 6.6 31.7 0.0 1946.0 319.8 0.0 
SEP 75.0 -9.6 1099. 	65.4 3.64 	4.3 27. 1.6 59.5 U.0 1946.0 319.6 0.0 
OCT 34.4 -8.4 423. 	26.0 2.28 	2.5 10. .6 22.9 U.0 1946.0 319.8 0.0 
NOV 31.4 -4.0 460. 	27.4 1.03 	1.1 10. .6 25.7 0.0 1946.0 319.8 0.0 
DEC 30.4 -2.7 450. 	27.7 .40 	.4 10. .6 26.7 U.0 1946.0 319.8 0.0 

TOTAL 796.0 -215.8 580.2 22.06 24.2 20.7 428.8 0.0 106.5 
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LOVL•WELL RESERVOIR OPERATION ESTIMATES - 1978 

TOTAL 	 NET 	 RELEASE 	RES 	REO 
INFLOW 	EVAPORATION 	REQUIREMENT 	SPILL 	SHORT 

END OF MONTH 
ELEV 	CUNT 

RES 
CHANGE 

1000 1000 MEAN 1000 1000 MEAN 1000 1000 1000 1000 1000 
MONTH AF AF CFS 	AF INCHES 	AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN .1 0.0 2. 	.1 .17 	.2 0. 0.0 0.0 0.0 1582.2 40.6 -.1 
FEB .2 u.0 4. 	.2 .75 	.2 O. 0.0 0.0 0.0 1582.2 40.6 .0 
MAR .2 0.0 3. 	.2 1.69 	.4 0. U.0 0.0 U.0 1582.2 40.4 -.2 
APR .2 2.0 37. 	2.2 3.79 	.9 O. 0.0 0.0 0.0 1582.6 41.7 1.3 
MAY .6 6.0 107. 	6.6 3.55 	.9 93. 5.7 0.0 0.0 1582.6 41.7 0.0 
JUN 1.3 5.9 121. 	7.2 5.84 	1.5 96. 5.7 0.0 U.0 1582.6 41.7 0.0 
JUL .8 10.0 176. 	10.8 7.75 	1.8 275. 16.9 0.0 0.0 1579.7 33.8 -7.9 
AUL, .5 10.3 176. 	10.8 6.09 	1.2 322. 19.8 0.0 0.0 1575.3 23.6 -10.2 SEP .4 6.0 108. 	6.4 5.15 	.8 145. 8.6 0.0 0.0 1573.8 20.6 -3.0 
OCT .3 0.0 5. 	.3 3.45 	.5 O. 0.0 0.0 0.0 1573.7 20.4 -.2 
NOV .I 0.0 2. 	.1 2.37 	.4 U. 0.0 0.0 0.0 1573.6 20.1 -.3 DEC .1 0.0 2. 	.1 .96 	.2 U. 0.0 0.0 0.0 1573.5 20.0 -.1 

TOTAL 4.8 40.2 45.0 42.16 	9.0 56.7 0.0 0.0 -20.7 

MOST PROBABLE INFLOW CONDITIONS 
JAN .3 0.0 5. 	.3 .50 	.1 U. 0.0 0.0 U.0 1582.3 40.9 .2 
FEB .9 U.0 16. 	.9 .40 	.1 O. U.0 0.0 0.0 1582.6 41.7 .8 
MAR 1.0 0.0 16. 	1.0 .92 	.2 O. 0.0 .8 0.0 1582.6 41.7 0.0 
APR 1.1 0.0 18. 	1.1 1.97 	.5 U. 0.0 .6 0.0 1582.6 41.7 0.0 
MAY 3.0 1.2 68. 	4.2 1.58 	.4 33.  2.0 1.8 0.0 1582.6 41.7 0.0 
JUN 5.9 1.2 119. 	7.1 1.7h 	.4 34.  2.0 4.7 0.0 1582.6 41.7 0.0 
JUL 3.9 8.8 207. 	12.7 5.22 	1.2 263. 16.2 0.0 0.0 1581.0 37.0 -4.7 
AUG 2.2 7.5 158. 	9.7 4.22 	.9 268. 16.5 0.0 0.0 157/.9 29.3 -7.7 
SEP 2.0 2.5 76. 	4.5 3.36 	.7 71. 4.2 U.0 0.0 1577.7 28.9 -.4 
OCT 1.2 0.0 20. 	1.2 2.09 	.4 U. 0.0 0.0 U.0 1578.1 29.7 .8 
NOV .4 0.0 7. 	.4 1.41 	.3 O. 0.0 0.0 0.0 1578.1 29.8 .1 
DEC .3 0.0 5. 	.3 .43 	.1 O. 0.0 U.0 0.0 1578.2 30.0 .2 

TOTAL 22.2 21.2 43.4 23.85 	5.3 40.9 7.9 0.0 -10.7 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN .8 0.0 13. 	.8 .16 	0.0 O. 0.0 0.0 0.0 1582.5 41.5 .8 
FEB 2.5 0.0 45. 	2.5 .26 	.1 O. 0.0 2.2 0.0 1582.6 41.7 .2 
MAR 2.9 0.0 47. 	2.9 .35 	.1 O. 0.0 2.8 0.0 1582.6 41.7 0.0 
APR 3.1 0.0 52. 	3.1 .44 	.1 U. 0.0 3.0 U.0 1582.6 41.7 0.0 
MAY 8.5 1.2 158. 	9.7 .54 	.1 15. .9 8.7 0.0 1582.6 41.7 0.0 
JUN 16.8 1.2 303. 	18.0 -1.08 	-.3 18. 1.1 17.2 0.0 1582.6 41.7 0.0 
JUL 11.1 1.2 200. 	12.3 4.30 	1.1 128. 7.9 3.3 U.0 1582.6 41.7 0.0 
AUG 6.1 1.2 119. 	7.3 3.06 	.8 128. 7.9 0.0 0.0 1582.1 40.3 -1.4 
SEP 5.7 1.2 116. 	6.9 1.78 	.4 34. 2.0 3.1 0.0 1582.6 41.7 1.4 
OCT 3.4 U.0 55. 	3.4 1.49 	.4 O. 0.0 3.0 0.0 1582.6 41.7 0.0 
NOV 1.1 0.0 18. 	1.1 1.00 	.2 O. U.0 .9 0.0 1582.6 41.7 0.0 
DEC .8 0.0 13. 	.8 -.15 	0.0 O. 0.0 .8 0.0 1582.6 41.7 0.0 

TOTAL 62.8 6.0 68.8 12.15 	3.0 19.8 45.0 0.0 1.0 
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KIRhIN RESERVOIR OPERATION ESTIMATES - 	1978 

HISTORICAL NET 	 RELEASE 	RESERVOIR 	REQUIREMENT END OF MONTH RESERVOIR 
INFLOu EVAPORATION 	REQUIREMENT 	SPILL 	SHORTAGE ELEV CONT CHANGE 

MEAN 1000 1000 	MEAN 	1u00 	1000 1000 luuU 1000 
MONTH CFS AF INCHES 	AF 	CFS 	AF 	AF AF FT Al- AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 5. .3 .91 .1 	O. 	0.0 0.0 0.0 1704.0 l8.9 .2 
FEB 9. .5 0.0 0.0 0.0 1704.3 19.3 .4 
MAR 13. .8 

1.04 .1 	0. 
1.79 .2 	0. 0.0 0.0 0.0 1704.7 19.9 .6 

APR 17. 1.0 4.60 .6 	O. 0.0 0.0 0.0 1705.0 20.3 .4 
MAY 31. 1.9 4.77 .6 	41. 2.5 0.0 0.0 1704.2 19.1 -1.2 
JUN 72. 4.3 6.32 .8 	44. 2.6 0.0 0.0 1704.8 20.0 .9 
JUL 46. 2.8 8.80 1.1 	122. 7.5 0.0 0.0 1700.8 14.2 -5.8 
ADO 33. 2.0 7./4 .8 	141. 8.7 0.0 3.1 1697.0 9.8 -4.4 
SEP 22. 1.3, 5.66 .5 	64. 3.8 0.0 3.0 1697.0 9.8 .0 
OCT 13. .8 4.61 .4 	O. 0.0 0.0 0.0 1697.4 10.2 .4 
NOV 7. .4 2.54 .2 	O. 0.0 0.0 0.0 1697.6 10.4 .2 
DEC 5. .3 1.22 .1 	0. 0.0 0.0 0.0 169/.7 10.6 .2 

TOTAL 16.4 50.00 5.5 25.1 0.0 6.1 -8.1 

MOST PRO0ABLE INFLOW CONDITIONS 
JAN 10. .6 .73 .1 	O. 0.0 0.0 0.0 1704.2 19.2 .5 
FEB 23. 1.3 .77 .1 	O. 0.0 0.0 0.0 1705.0 20.4 1.2 
MAR 29. 1.8 1.04 .1 	O. 0.0 0.0 0.0 1706.0 22.1 1.7 
APR 39. 2.3 1.89 .3 	O. 0.0 0.0 0.0 1707.2 24.1 2.0 

3.1 MAY 73. 4.5 3.60 .6 	13. .8 0.0 0.0 1708.9 27.2 
JUN 168. 10.0 4.65 .9 	13. .8 0.0 0.0 1712.6 35.5 8.3 
JUL 107. 6.6 6.33 1.3 	111. 6.8 0.0 0.0 1712.0 34.0 -1.5 
AUO 76. 4.7 5.56 1.1 	III. 6.8 0.0 0.0 1710.6 30.8 -3.2 
SEP 50. 3.0 4.25 .8 	29. 1.7 0.0 0.0 1710.8 31.3 .5 
OCT 33. 2.0 3.59 .7 	O. 0.0 0.0 0.0 1711.4 32.6 1.3 

1.85 .4 	O. 0.0 0.0 0.0 1711.6 33.1 .5 NOV 15. .9 
DEC 11. .7 .74 .1 	O. 0.0 U.0 0.0 1711.8 33.7 .6 

TOTAL 38.4 35.00 6.5 16.9 0.0 0.0 15.0 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 24. 1.5 .45 .1 	O. 0.0 0.0 0.0 1704.8 20.1 1.4 

FEB 54. 3.0 .50 .1 	O. 0.0 0.0 0.0 1706.6 23.0 2.9 
3.9 MAR 65. 4.0 .56 .1 	O. 0.0 0.0 0.0 1708.7 26.9 

APR 87. 5.2 .53 .1 	O. 0.0 0.0 0.0 1711.1 32.0 5.1 
MAY 169. 10.4 1.68 .4 	8. .5 0.0 0.0 1714.8 41.5 9.5 
JUN 383. 22.8 1.66 .5 	10. .6 0.0 0.0 1721.1 63.2 21.7 

72.4 9.2 JUL 247. 15.2 5.47 1.8 	68. 4.2 0.0 0.0 1723.4 
AUG 174. 10.7 4.67 1.7 	68. 4.2 0.0 0.0 1724.5 77.2 4.8 

118. 7.0 2.75 1.0 	17. 1.0 0.0 0.0 1725.6 82.2 5.0 SEP 
OCT 73. 4.5 2.27 .9 	O. 0.0 0.0 0.0 1726.4 85.8 3.6 

1726.8 87.6 1.8 NOV 37. 2.2 1.02 .4 	O. 0.0 0.0 O.0 
DEC 26. 1.6 .54 .2 	O. 0.0 0.0 0.0 1727.1 89.0 1.4 

TOTAL 88.1 22.10 7.3 10.5 0.0 0.0 70.3 
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wEBSTER RESERVOIR OPERATION ESTIMATES - 1978 

HISTORICAL 	NET 	 RELEASE 	RESERVOIR 	REUUIRLMLNT 	END OF MONTH 	RESERVOIR 
INFLOI 	EVAPORATION 	REQUIREMENT 	SPILL 	SHORTAGE 	ELEV 	CUNT 	CHANGE 

MEAN 1000 1000 	MEAN 	1000 	1000 1000 1000 1000 
MONTH CFS AF INCHES Ai" 	CFS 	AF 	AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 3. .2 .96 .1 	O. 	0.0 	U.0 U.0 1862.9 8.2 .1 
FEB 7. .4 1.11 .1 	0. 	0.0 	0.0 0.0 1863.1 8.5 .3 
MAR 10. .6 2.08 .2 	O. 	0.0 	U.0 0.0 1863.5 8.9 .4 
APR 12. .7 4.92 .5 	O. 	0.0 	0.0 u.0 1863.6 9.1 .2 
MAY 24. 1.5 4.75 .4 	46. 	2.8 	0.0 0.0 1862.1 7.4 -1.7 
JUN 47. 2.8 7.50 .6 	62. 	3.7 	0.0 0.0 1460.6 5.9 -1.5 
JUL 36. 2.2 9.04 .7 	128. 	7.9 	U.0 5.8 1860.0 5.3 -.6 
AUG 20. 1.2 8.08 .6 	143. 	6.8 	0.0 8.2 1860.0 5.3 .0 
SEP IS. .9 6.70 .5 	81. 	4.8 	0.0 4.4 1460.0 5.3 .0 
OCT 11. .7 4.71 .4 	0. 	0.0 	0.0 U.0 1860.3 5.6 .3 
NOV 5. .3 2.45 .2 	O. 	u.0 	0.0 U.0 1860.4 5.7 .1 
DEC 3. .2 1.20 .1 	U. 	0.0 	0.0 U.0 1860.5 5.8 .1 

TOTAL 11.7 53.50 4.4 	 28.0 	0.0 18.4 -2.3 

MOST PRODABLE INFLOW CONDITIONS 
JAN 10. .6 .67 .1 	O. 	0.0 	0.0 0.0 1863.2 8.6 .5 
FEB • 22. 1.2 .61 .1 	- 	O. 	0.0 	0.0 U.0 1464.2 9.7 1.1 
MAR 26. 1.6 1.48 .2 	O. 	0.0 	U.0 U.0 1865.3 11.1 1.4 
APR 32. 1.9 2./2 .3 	O. 	0.0 	0.0 0.0 1866.5 12.7 1.6 
MAY 65. 4.0 3.13 .4 	13. 	.8 	U.0 0.0 1468.4 15.5 2.d 
JUN 131. 7.6 4.40 .6 	IS. 	.9 	0.0 0.0 1872.1 21.8 6.3 
JUL 99. 6.1 7.02 1.0 	114. 	1.0 	U.0 U.0 1871.0 19.9 -1.9 
AUG 55. 3.4 5.72. .8 	114. 	7.0 	0.0 U.0 1868.4 15.5 -4.4 
SEP 39. 2.3 4.69 .6 	35. 	2.1 	U.0 0.0 1866.1 15.1 -.4 

OCT 29. 1.h 3.37 .4 	O. 	0.0 	0.0 0.0 1469.0 16.5 1.4 
NOV 13. .6 - 	1.61 .2 	O. 	0.0 	0.0 U.0 1669.4 17.1 .6 
DEC 10. .6 .18 .1 	U. 	0.0 	0.0 0.0 1469.7 1/.6 .5 

TOTAL 32.1 36.40 4.8 	 11.8 	0.0 0.0 9.5 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 29. 1.8 .53 .1 	O. 	0.0 	0.0 0.0 1864.2 9.8 1.7 
FEB 59. 3.3 .48 .1 	O. 	0.0 	0.0 0.0 1666.7 13.0 3.2 
MAR 72. 4.4 .70 .1 	O. 	0.0 	0.0 0.0 1869.5 17.3 4.3 
APR 92. 5.5 1.00 .1 	O. 	0.0 	0.0 0.0 1872.6 22.7 5.4 
MAY 181. 11.1 '1./4 .3 	O. 	0.0 	0.0 0.0 1877.8 33.5 10.8 
JUN 366. 21.8 .72 .2 	O. 	0.0 	0.0 0.0 1885.9 55.1 21.6 
JUL 278. 17.1 5.63 1.5 	57. 	3.5 	0.0 0.0 1889.6 61.2 12.1 
AUG 155. 9.5 4.03 1.2 	60. 	3.7 	0.0 0.0 1890.9 71.8 4.6 
SEP 109. 6.5 3.75 1.1 	3. 	.2 	0.0 0.0 1892.3 7/.0 5.2 
OCT 85. 5.2 2.83 .9 	O. 	0.0 	3.9 0.0 1892.4 7/.4 .4 
NOV 37. 2.2 .99 .3 	O. 	0.0 	1.9 0.0 1892.4 7/.4 0.0 
DEC 29. 1.8 .60 .2 	O. 	0.0 	1.6 U.0 1892.4 /1.4 0.0 

TOTAL 90.2 23.00 6.1 	 1.4 	7.4 0.0 69.3 



TABLE 4 
SHEET 14 OF 15 

NACONDA LAKE OPERATION ESTIMATES - I970 

UNDEPLETED UPSTREAM DEPLETED 	NET 	RELEASE RES 	REO 	END OF MONTH RES 
INFLOW DEPLETIONS INFLOH 	EVAPORATION 	REQUIREMENT SPILL 	SHORE 	ELEV 	CONT CHANGE 
1000 1000 MEAN 1000 	1000 	MEAN 	1000 1000 	1000 	 1000 1000 

MONTH AF AF CFS 	AF 	INCHES 	AF 	CFS 	AF AF 	AF 	FT 	AF AF 

REASONABLE MINIMUM INFLOw CONDITIONS 
JAN 1.8 0.0 29. 	1.8 .89 .9 II. .7 0.0 0.0 1453.8 220.0 .2 
FEB 3.2 -.5 49. 	2.7 1.00 1.0 13. .7 0.0 0.0 1453.9 221.0 1.0 
MAR 4.4 -.9 57. 	3.5 1.83 1.8 11. .7 0.0 0.0 1454.0 222.0 1.0 
APR 5.3 -1.1 71. 	4.2 4.55 4.5 2. .1 0.0 0.0 1454.0 221.6 -.4 
PAY 8.0 -1.9 99. 	6.1 4.48 4.5 2. .1 0.0 0.0 1454.1 223.1 1.5 
SLIN 15.1 -4.6 176. 	10.5 0.57 6.6 2. .1 0.0 0.4 - 1454.4 226.9 3.8 
JuL .11.1 -2.3 143. 	8.8 8.05 8.1 34. 2.1 0.0 0.0 1454.3 225.5 -1.4 
AUG 6.0 -.3 93. 	5.7 8.50 8.5 34. 2.1 0.0 0.0 1453.9 220.6 -4.9 
SEP 4.5 .5 84. 	5.0 6.19 6.1 2. .1 0.0 0.0 1453.8 219.4 -1.2 
OCT 2.0 -.8 20. 	1.2 4.42 4.3 2. .1 0.0 0.0 1453.5 216.2 -3.2 
NOV 1.9 -.3 27. 	1.6 2.46 2.4 2. .1 0.0 0.0 1453.4 215.3 -.9 
DEC 2.2 .1 37. 	2.3 1.16 1.1 11. .7 0.0 0.0 1453.5 215.8 .5 

TOTAL 65.5 -12.1 53.4 50.10 49.8 7.6 0.0 0.0 -4.0 

MOST PROBABLE INFLOW CONDITIONS 
JAN 4.4 -.7 60. 	3.7 .53 .5 11. .7 0.0 0.0 1454.0 222.3 2.5 
FEB 6.3 -2.1 76. 	4.2 .63 .6 13. .7 0.0 0.0 1454.3 225.2 2.9 
MAR 7.5 -2.9 75. 	4.6 .84 .8 11. .7 0.0 0.0 1454.5 228.3 3.1 
APR 11.6 -3.6 134. 	8.0 2.90 3.0 2. .1 0.0 0.0 1454.9 233.2 4.9 
MAY 27.5 -7.7 322. 	19.8 2.96 3.1 2. .1 8.3 0.0 1455.6 241.5 8.3 
JUN 49.0 -16.8 541. 	32.2 3.32 3.5. 2. .1 28.6 0.0 1455.6 241.5 0.0 
JUL 24.1 -10.3 224. 	13.8 6.05 6.4 26. 1.6 5.8 0.0 1455.6 241.5 0.0 
AUG 13.0 -5.5 122. 	7.5 4.46 4.7 20-. 1.6 1.2 0.0 1455.6 241.5 O.0 
SEP 13.8 -3.6 171. 	10.2 3.96' 4.2 2. .1 5.9 0.0 1455.6 241.5 0.0 
OCT 6.0 -3.1 47. 	2.9 3.24 3.4 2. .1 0.0 0.0 1455.6 240.9 -.6 
NOV 4.8 -1.3 59. 	3.5 1.85 1.9 2. .1 .9 0.0 1455.6 241.5 .6 
DEC 5.0 -.7 70. 	4.3 .76 .8 11. .7 2.8 0.0 1455.6 241.5 0.0 

TOTAL 173.0 -58.3 .114.7 3.1.50 32.9 6.6 53.5 0.0 21.7 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 9.5 -2.8 109. 	6.7 .36 .4 2. -.1 0.0 0.0 1454.3 226.0 6.2 
FEB 15.5 -5.9 173. 	9.6 .21 .2 2. .1 0.0 0.0 1455.1 235.3 9.3 
MAR 19.0 -7.9 181. 	11.1 .34 .4 2. .1 4.4 0.0 1455.6 241.5 6.2 
APR 36.4 -10.1 442. 	26.3 1.39 1.5 2. .1 24.7 0.0 1455.6 241.5 0.0 
MAY 56.6 -21.2 576. 	35.4 .87 .9 2. .1 34.4 0.0 1455.6 241.5 0.0 
JUN 165.9 -44.3 2044. 	121.6 -.20 -.2 2. .1 121.7 0.0 1455.6 241.5 0.0 
JUL 69.8 -31.3 626. 	38.5 4.46 4.7 2. .1 33.7 0.0 1455.6 241.5 0.0 
AUG 41.8 -18.9 372. 	22.9 3.27 3.4 2. .1 19.4 0.0 1455.6 241.5 0.0 
SEP 53.5 -13.1 679. 	40.4 2.29 2.4 2. .1 37.9 0.0 1455.6 241.5 0.0 
OCT 28.5 -5.1 381. 	23.4 2.41 2.5 2. .1 20.8 0.0 1455.6 241.5 0.0 
NOV 14.9 -2.1 215. 	12.8 .92 1.0 2. .1 11.7 0.0 1455.6 241.5 0.0 
DEC 9.6 -1.2 137. 	8.4 .38 .4 2. .1 7.9 0.0 1455.6 241.5 0.0 

TOTAL 521.0 -163.9 357.1 16.70 17.6 1.2 316.6 0.0 21.7 
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TABLE 4 
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CEDAR BLUFF RESERVOIR OPERATION ESTIMATES - 1978 

NET 	 RELEASE 	RESERVOIR 	REQUIREMENT 	END OF 

	

EVAPORATION 	REQUIREMENT 	SPILL 	SHORTAGE 	ELEV 

	

1000 	MEAN 	1000 	1000 	 1000 

MONTH 
CONT 
luuu 

RESERVOIR 
CHANGE 

1000 
MONTH CFS AF INCHES 	AF CFS AF AF AF FT AF AF- 

REASONABLE MINIMUM INFLO11 CONDITIONS 
JAN 3. .2 1.23 	.3 8. .5 0.0 0.0 2118.0 60.8 -.6 
FEB 5. .3 1.39 	.3 7. .4 0.0 0.0 2117.8 60.4 , -.4 
MAR 8. .5 2.48 	.6 10. .6 0.0 0.0 2117.6 59.7 -.7 
APR 15. .9 5.30 	1.3 7. .4 0.0 U.0 2117.3 58.9 -.0 
MAY 34. 2.1 5.10 	1.2 44. 2.7 U.0 0.0 211o.7 57.1 -1.0 
JUN 79. 4.7 7.76 	1.8 44. • 2.6 0.0 	' 0.0 2116.8 57.4 .3 
JUL 39. 2.4 9.16 	2.1 III. 6.8 0.0 0.0 2114.4 50.9 -6.5 
AUG 36. 2.2 8.88 	1.9 111. 6.8 0.0 U.0 2111.8 44.4 -6.5 
SEP 2U. 1.2 6.41 	1.3 61. 3.6 U.0 0.0 2110.2 40.7 -3.7 
OCT 15. .9 4.93 	.9 24. 1.5 0.0 0.0 2109.6 39.2 -1.5 
NOV 5. .3 2.90 	.5 7. .4 0.0 0.0 2109.3 38.6 -.6 
DEC 3. .2 1.46 	.3 7. .4 0.0 0.0 2109.1 38.1 -.5 

TOTAL 15.9 57.00 	12.5 26.Z 0.0 0.0 -23.3 

MOST PROBABLE INFLOW CONDITIONS 
JAN 8. .5 1.u8 	.3 8. .5 0.0 U.0 2 18.1 61.1 -.3 
FEB 16. .9 1.13 	.3 7. .4 0.0 0.0 2 18.1 61.3 .2 
MAR 21. 1.3 1.72 	.4 10. .6 0.0 U.0 2 18.2 61.6 .3 
APR 37. 2.2 3.77 	.9 7. .4 0.0 0.0 2 18.5 62.5 .9 
MAY 86. 5.3 3.22 	.8 21. 1.3 0.0 U.0 2 19.6 65.7 3.2 
JUN 200. 11.9 4.29 	1.2 20.  1.2 0.0 0.0 2 22.4 75.2 9.5 
JUL 101. 6.2 7.39 	2.1 93. 5.7 0.0 0.0 2 22.0 73.6 -1.6 
AUG 93. 5.7 6.04 	1.7 106. 6.5 0.0 0.0 2 21.2 71.1 -2.5 
SEP 49. 2.9 4.48 	1.3 34. 2.0 0.0 0.0 2 21.1 70.7 
OCT 37. 2.3 3.73 	1.0 21.  1.3 0.0 U.0 2 21.1 70.7 0.0 
NOV 13. .8 2.46 	.7 7. .4 0.0 0.0 2 21.0 70.4 -.3 
DEC 10. .6 1.20 	.3 7. .4 0.0 0.0 2 21.0 70.3 -.1 

TOTAL 40.6 40.51 	11.0 20.7 U.0 0.0 8.9 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 23. 1.4 .92 	.2 8. .5 0.0 0.0 2 18.4 62.1 .7 
FEB 45. 2.5 .87 	.2 7. .4 0.0 0.0 2 19.0 64.0 1.9 
MAR 6U. 3.7 1.20 	.3 ID. .6 0.0 0.0 2 19.9 66.8 2.8 
APR 104. 6.2 2.32 	.6 7. .4 0.0 0.0 2 21.5 72.0 5.2 
MAY 239. 14.7 2.02 	.6 18. 1.1 0.0 0.0 2 25.1 85.0 13.0 
JUN 553. 32.9 1.25 	.5 17. 1.0 0.0 0.0 2 32.3 116.4 31.4 
JUL 276. 17.0 5.22 	2.2 62. 3.8 0.0 0.0 2 34.5 127.4 11.0 
AUG 257. 15.8 4.25 	1.9 70. 4.3 U.0 0.0 2 36.3 137.0 9.o 
SEP 136. 8.1 3.86 	1.8 24. 1.4 0.0 0.0 2 37.2 141.9 4.9 
OCT 106. 6.5 2.56 	1.2 16. 1.0 0.0 0.0 2 37.9 146.2 4.3 
NOV 37. 2.2 1.62 	.8 7. .4 0.0 0.0 2 38.1 147.2 1.0 
DEC 24. 1.5 .92 	.5 7. .4 0.0 0.0 2 38.2 I47.8 .6 

TOTAL 112.5 27.01 	10.8 15.3 0.0 0.0 66.4 



TABLE 5 
FLOOD DAMAGES PREVENTED BY KANSAS RIVER PROJECTS RESERVOIRS 

BONNY 	 SWANSON 	 ENDERS 	 HUGH BUTLER 	HARRY STRUNK  
Damages Cumulative 	Damages Cumulative 	 Damages Cumulative 	Damages Cumulative 	Damages Cumulative 

Year Prevented Total 	Year Prevented Total 	Year Prevented 	Total 	Year Prevented Total 	Year Prevented Total 
1951 $ 	293,000 $ 	293,000 1957 $ 	233,000 $ 	233,000 1951 $ 	220,000 $ 	220,000 1962 $ 	2,000 $ 	2,000 1951 $ 	14,000 $ 	14,000 
1953 135,000 428,000 1960 900,000 1,133,000 1956 104,000 324,000 1965 137,000 139,000 1957 5,000 19,000 
1957 1,050,000 1,478,000 1962 126,000 1,259,000 1960 412,000 736,000 1967 42,000 181,000 1960 198,000 217,000 
1960 169,000 1,647,000 1964 50,000 1,309,000 1962 37,000 773,000 1962 29,000 246,000 
1965 273,000 1,920,000 1965 477,000 1,786,000 1965 137,000 910,000 1967 129,000 375,000 
1967 42,000 1,962,000 1967 182,000 1,968,000 1967 42,000 952,000 1969 6,000 381,000 
1969 200,000 2,162,000 1969 1,000 1,969,000 1969 1,000 953,000 

NORTON HARLAN COUNTY LOVEWELL KIRWIN WEBSTER 

Year 
Damages 

Prevented 
Cumulative 
Total Year 

Damages 
Prevented 

Cumulative 
Total Year 

Damages 
Prevented 

Cumulative 
Total Year 

Damages 
Prevented 

Cumulative 
Total Year 

Damages 
Prevented 

Cumulative 
Total 

1966 $ 	132,000 $ 	132,000 1957 $1,045,000 $ 1,045,000 1957 $ 	349,000 $ 	349,000 1957 $ 	522,000 $ 	522,000 1957 $ 	326,000 $ 	326,000 
1967 885,000 1,017,000 1960 4,853,000 5,898,000 1960 178,000 527,000 1958 10,000 532,000 1958 114,000 440,000 
1972 498,000 1,515.000 1961 255,000 6,153,000 1961 165,000 692,000 1960 499,000 1,031,000 1960 1,018,000 1,458,000 

1962 45,000 6,198,000 1962 5,000 697,000 1961 1,000 1,032,000 1961 1,000 1,459,000 
1964 182,000 6,380,000 1971 9,000 706,000 1962 1,000 1,033,000 1962 1,000 1,460,000 
1965 60,000 6,440,000 1973 1,728,000 2,434,000 1964 34,000 1,067,000 1964 17,000 1,477,000 
1966 1,658,000 8,098,000 1975 98,000 2,532,000 1965  325,000 1,392,000 1965 325,000 1,802,000 
1967 3,539,000 11,637,000 1967 191,000 1,583,000 1967 85,000 1,887,000 
1969 14,000 11,651,000 1968 44,000 1,627,000 1968 2,000 1,889,000 
1971 64,000 11,715,000 1969 2,000 1,629,000 1969 1,000 1,890,000 
1973 1,310,000 13,025,000 1971 3,000 1,632,000 1971 3,000 1,893,000 
1974 1,000 13,026,000 1973 40,000 1,672,000 1973 54,000 1,947,000 
1975 200,000 13,226,000 1975 618,000 2,290,000 1975 885,000 2,832,000 

WACONDA CEDAR BLUFF PROJECT TOTALS 

NOTE. - -Construction cost of storage dams Year 
Damages 

Prevented 
Cumulative 
Total Year 

Damages 	Cumulative 
Prevented' 	Total Year 

Damages 
Prevented 

Cumulative 
Total 

1968 $ 	280,000 $ 	280,000 1951 $ 	597,000 $ 	597,000 1951 $1,124,000 $ 1,124,000 $208,954,130. 
1969 606,000 886,000 1955 357,000 954,000 1953 135,000 1,259,000 
1971 9,000 895,000 1956 19,000 973,000 1955 357,000 1,616,000 
1973 3,797,000 4,692,000 1957 4,812,000 5,785,000 1956 123,000 1,739,000 
1974 1,000 4,693,000 1958 829,000 6,614,000 1957 8,342,000 10,081,000 
1975 967,000 5,660,000 1960 1,573,000 8,187,000 1958 953,000 11,034,000 

1961 101,000 8,288,000 1960 9,800,000 20,834,000 
1962 1,000 8,289,000 1961 523,000 21,357,000 
1964 17,000 8,306,000 1962 247,000 21,604,000 
1965 38,000 8,344,000 1964 300,000 21,904,000 
1967 42,000 8,386,000 1965 1,772,000 23,676,000 
1969 1,000 8,387,000 1966 1,790,000 25,466,000 
1971 8,000 8,395,000 1967 5,179,000 30,645,000 
1973 536,000 8,931,000 1968 326,000 30,971,000 
1975 11,000 8,942,000 1969 832,000 31,803,000 

1971 96,000 31,899,000 
1972 498,000 32,397,000 
1973 7,465,000 39,862,000 
1974 2,000 39,864,000 
1975 2,779,000 42,643,000 

-- 
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TABLE 6 
OTHER USES AT FEDERALLY CONSTRUCTED STORAGE AND DIVERSION DAMS 

NIOBRARA, LOWER PLATTE AND KANSAS RIVER BASINS 
DURING 	1977 

Annual Totals 

Features Visitors 
Cars 
in Area 

Water 
Craft 

Sport 
Fish Caught 

Season Take 
Ducks 	Geese 

Colorado 
Bonny Reservoir 517,385 72,314 7,410 104,370 2,500 75 

Kansas 
Norton Reservoir 184,984 50,250 2,680 39,900 300 15 
Almena Diversion Dam 1,325 300 0 130 0 0 
Lovewell 	Reservoir 194,597 63,959 5,125 2,850 95o 35 
Kirwin Reservoir 125,088 54,102 720 29,500(est.) 0 105 
Webster Reservoir 284,867 71,390 5,056 20,000 500 100 
Woodston Diversion Dam 2,055 685 o 1,500 0 0 
Waconda Lake 337,042 96,583 5,790 177,000 1,066 220 
Cedar Bluff Reservoir 182,520 45,620 5,380 68,000 300 75 

Nebraska 
Box Butte Reservoir 65,713 19,300 6,425 19,800 180 35 
Merritt Reservoir 84,800 32,329 7,798 127,365 1,739 0 
Arcadia Diversion Dam 9,700 2,500 6,500 100 25 
Milburn Diversion 	Dam 1,095 615 0 0 12 0 
Sherman Reservoir 188,900 53,900 I7,000 75,000 1,800 500 
Swanson Lake 44,977 12,070 1,553 16,000 500 30o 
Enders Reservoir 72,636 19,176 3,166 6,000 1,000 200 
Hugh Butler Lake 201,798 52,171 9,926 30,000 500 50 
Harry Strunk Lake 145,853 35,101 5,134 16,000 500 40 
Harlan County Lake 767,021 244,380 475 	1/ 115,000 2/ 375 - 	535 

TOTAL REPORTED 3,412,356 926,745 83,163 739,915 12,322 2,310 

Visitors 	= Total visitor-days which includes fishing, hunting, boating, skiing, camping, 
picknicking and sightseeing. 

Water Craft = Boating days which includes rentals, inboards, outboards, rowboats and sailboats. 
1/ Peak day -- excluded from total. 
2/ lbs. -- excluded from total. 



TABLE 7 

WATER DIVERTED IN 1977 AND THE 

ESTIMATED DIVERSION 	FOR 

Irrigation 	District 	and 	Canal 

1978 

10-Year 

Average 

Diversion 
(1967-76) 

1977 

Diversion 

Estimated 

Diversion 

in 	1978 

Mirage 	Flats 	Irrigation 	District 

Mirage 	Flats 	Canal 17,496 14,207 22,300 

Ainsworth 	Irrigation 	District 

Ainsworth Canal 67,730 54,645 79,600 

Sargent 	Irrigation 	District 

Sargent 	Canal 25,492 23,940 29,400 

Farwell 	Irrigation 	District 

Farwell 	Canal 89,115 77,307 96,600 

Frenchman 	Valley 	Irrigation 	District 

Culbertson 	Canal 20,333 16,265 16,200 

H&RW 	Irrigation 	District 

Culbertson Extension Canal 27,765 23,293 19,400 

Frenchman-Cambridge 	Irrigation 	District 

Meeker-Driftwood Canal 38,518 28,425 30,800 

Bartley 	Canal 12,331 10,382 11,300 

Red Willow Canal 9,633 7,549 8,600 

Cambridge Canal 33,185 31,185 28,400 

Total 	Frenchman-Cambridge 	Irrigation 	District 93,667 77,54 1 79,100 

Almena 	Irrigation 	District 

Almena 	Canal 6,897 2,841 9,700 

Bostwick 	Irrigation 	District 	in 	Nebraska 

Franklin 	Canal 29,185 21,660 23,200 

Naponee Canal 3,483 2,915 3,800 

Franklin 	Pump Canal 3,311 3,092 4,700 

Superior 	Canal 14,631 11,193 11,300 

Courtland Canal 	(Nebraska) 2,143 1,366 3,200 

Total 	Bostwick 	Irrigation 	District 	in 	Nebraska 52,753 40,226 46,200 

Kansas-Bostwick 	Irrigation 	District 

Courtland Canal 	above Lovewell 25,957 19,785 19,500 

Courtland Canal 	below Lovewell 45,067 39,568 40,900 

Total 	Kansas-Bostwick 	Irrigation 	District 71,024 59,353 60,400 

Kirwin 	Irrigation 	District 

Kirwin 	Canal 21,043 20,031 16,900 

Webster 	Irrigation 	District 

Osborne Canal 12,983 11,758 13,800 

Cedar 	Bluff 	Irrigation 	District 

Cedar 	Bluff Canal 14,240 14,953 14,900 

Total 520,538 436,360 504,500 



EXHIBIT 	lf:1 

BOX BUTTE RESERVOIR OPERATION 

INFLOW 
UNITS: 	1000 R.F. 

1974 1976 1975 
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EXHIBIT 1B 

BOX BUTTE RESERVOIR 1977 OPERATION 

INFLOW UNITS; 	1000 R,F. 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
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MOST PROBABLE REASONABLE MIN. REASONABLE MAX. 

MOST PROBABLE RE.RSON B E MIN. REASONABLE MAX. 

EXHIBIT 1C 

BOX BUTTE RESERVOIR 
CAL YEAa1973  OPERATION  PLAN 

UNITS: 1000 R.F. 
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EXHIBIT 211 

MERRITT RESERVOIR OPERATION 

INFLOW 
UNITS: 	1000 A.F. 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

EXHIBIT 2B 

MERRITT RESERVOIR 1977 OPERATION 

INFLOW 
UNITS: 	1000 A.F. 

JAN FEB MAR RPR MAY 1JUN JUG AUG SEP OCT NOV DEC 
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EXHIBIT 2C 

MERRITT RESERVOIR 
CRL YEAR 1978 OPERATION PLAN 

UNIT : 1000 R.F. 
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EXHIBIT.  3A 

SHERMAN RESERVOIR OPERATION 

INFLOW 
UN115: 	1000 	H.1-  . 
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EXHIBIT 3B 

SHERMAN RESERVOIR 1977 OPERATION 

INFLOW 
UNITS: 	1000 R.F. 
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EXHIBIT 3C.  

SHERMAN RESERVOIR 
YERR 1978P RA ION P RN 

INFLOW 
UN I TS: 	1000 R. F. 

, 

Q m c. ri o n Ur. lm a m 1 t o c a m In OF im 1 JASPIINIn ia m Illo ,irip.,,z 
EASONA:)LE MIN. 	MOST PROBRBLE 

	
REASONABLE MRX. 

STORAGE 

700  re ceNs 

/1"---------,---'-  V-------__Z":"---\ \  

:17 ?-1 0 fri I 	igifikin 	IFriPlri 	1 	1 	A el w n JFMqr1.1,1ASnNO 
RE SON SENN 	MOST PR1JBABL 

	
REASONRBLE MRX. 

OUTFLOW 

r 
F 

Tt---IF1---4 RiFiTTJFTTITrisili) 
E 

S-01171 rD 
MAX. RFASPINAR1 

.ill-Fti-VM IJ ..1 A 
MTN_ 	 MOST PROBABLE 

-j-F9i1 ) 7. 
REASONABLE 

100 

80 

60 

40 

20 

0 

300 

240 

180 

120 

60 

0 

100 

80 

60 

40 

20 

0 

100 

80 

60 

40 

20 

0 

300 

240 

180 

120 

60 

0 

100 

80 

60 

40 

20 

0 



EXHIBIT 

BONNY RESERVOIR OPERATION 

INFLOW UNITS. 	1000 A.F. 

1974 1976 1975 

ri_.--- __, H-r-r 1 1 TH-1_, 	i-i t  -r-t-- -i El-i I L 
.1IF IM IA IM 1.1 II 11:1 IS minim 	i IF IM 	G IM I I In IS in gni in i i ip-  1/4 10 4.1 	1 i 	1 la i 	in Im in J If 	1.1 	Ll 

STORAGE 

1974 1976 1975 

— 
-7° 7,f 	17-:',15 

---- 
--------_,___--' -- — 

JFMRMJJASONOJFMAM.1 _tiasOnintilF IM ICI PA I ill 	IA S in Psi in 

OUTFLOW 

1974 1976 1975 

. -1-- -, I 	1 -n T 
J IF IM A 	JIJ In ISM IN in _I IF IM IA IM Illi IA IS in MI in 1 IF itio m 171ic-: in I ki1n 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 

20 

15 

0 

100 

c. 

60 

ti ll 

20 

0 

25 

20 

10 

5 

0 



EXHIBIT 43 

BONNY RESERVOIR 1977 OPERATION 

UNITS; 1000 R.F. 
iNrLuw 

JAN FEB MAR APR MAY 4  jUN JUL AUG SEP OC T NOV DEC 

I 	D i untioc. 

1'CP 	'7,f 	1 ,3`''' "____ 
 

1 

I 

I 
JAN FEB MAR APR MAY I JUN JUL AUG SEP OCT NOV DEC 

uutrLuw 

JAN FEB MAR APR MAY JUN JUL RUG SEP OCT NOV DEC 

25 

20 

15 

10 

5 

0 

100 

80 

60 

AO 

20 

0 

25 

20 

15 

10 

5 

0 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 



EXHIBIT 4C 

BONNY RESERVOIR 
CAL YEAR 	7 	P 	ION 

INFLOW 
UNITS: 	1000 P. F. 

clim 17aldr114171Fmar-i I Ham t lc:lc ir -nun 
I 

locirlikin I IF - M 

MOST PiiO RBLE 

STORAGE 

TY,  CF cov.S 

0 JFMRMJJ F 	N CITJ F MIR M ) J .71 ONOJF 	 N D 0 
REASONABLE MIN. 	MOST PROBABLE 	 REASONABLE M X.  

OUTFLOW 

• r—  , 
H 

. 
IITLISTinTE- IIF mnu I Inc ri m n liMAm I IA S ri NM 111=4444 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

25 

20 

15 

10 

5 

0 

RERSONRB E MIN REASONABLE MAX. 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

25 

20 

15 

10 

5 

0 
REASONABLE MIN. 	 MOST PRUBRBLE 	 REASONABLE MAX 



EXHIBIT 5A 

SWANSON LAKE OPERATION 

INFLOW 
UNITS: 	1000 fl F . ___ 

1974 1976 1975 

IM in im in 1-, 	,--1-  -1-, 	r- 
IF..A1 Ir ma IM I IAIM  

STORAGE 

1974 1976 1975 

Te'f, 	r` 	7L..ic 

Ilc: IMIGNIIIIICi is in IN in ii IF IM IA IM 1 	11 	Ilci ,-,r,Nri ipm Am I I Ala inwin 
• 

OUTFLOW 

1974 1976 1975 

_ 

Z. 

i l' 1— 1 IF IM AIM I I 	I IA lc, In IN in I IF IM JA IM 	H I 	IQ ''', III 	IN in 1 1 IF IM IA 1m iii 	A S 11 IN in 

50 

0 

30 

20 

10 

0 

300 

240 

180 

120 

60 

0 

50 

40 

30 

20 

10 

0 

50 

40 

30 

20 

10 

0 

300 

240 

180 

120 

60 

0 

50 

40 

30 

20 

10 

0 



EXHIBIT 53 

SWANSON LAKE 1977 OPERATION 

INFLOW 
UNITS: 	1000 A.F. 

 

JAN F EB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

STORAGE  f 

• 

TOP 7,45 . 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

OUTFLOW 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

50 

40 

30 

20 

10 

0 

300 

240 

180 

120 

60 

0 

50 

0 

30 

20 

10 

0 

50 

40 

30 

20 

10 

0 

300 

240 

180 

120 

60 

0 

50 

40 

30 

20 

10 

0 



REASONA9LE MIN. MOST PRO ABLE REASON BLE MAX. 

REASONABLE MIN. MOST PRO ABLE E1SONR6U FIX. 

RE0".LE MIN. MOST PROBABLE REASONABLL M X. 

EXHIBIT BC 

SWANSON LAKE 
CAL YEAR  197a_OREBATION PLAN 

 	UNITS: 1000 R.F. 
IINI'LUW 

, 

..)--- 

- 

1 	 
5 

_ 

J.JASOND 

— 
—r 

— 
_r---r 

E )Fmgm.J.JAS.ONIOJEW 1 IF m 0 14 1 I 	I:1 	S 	il IN n 

STORAGE 

In° DF (-NS 

.---7-'  

lip !,4 in tH I 1 lac,PqriNn AFmAti I.JRSCINDJF MRM.JJASOND 

L_ 	
OUTFLOW 

il 

IN 0 
i
mi IQ SON ID J

,  
TIM I 	1 M JJASO 1 inS MN In .11F IM ■P IM LIT1  	 

50 

40 

30 

20 

10 

0 

300 

240 

180 

120 

60 

0 

5C) 

40 

30 

20 

10 

0 

50 

40 

30 

20 

10 

0 

300 

240 

180 

120 

60 

0 

50 

40 

30 

20 

10 



EXHIBIT BR 

ENDERS RESERVOIR OPERTION 

UNITS. 1000 O.F. 

1974 

INFLOW 

1976 1975 

ha I IF IM is im lilt in is in iki in i 1 !F.  IM in Milli IA IS in IN IA I I IF IM IA IM 1 i 	IS in IN In • • • 	••• 	•• 	1.• 	• 

197 4  

I 
OILJI--1UL 

1976 1975 

Si' 7F 	C745 

..../.....,...„,...,____.—\ 

• 

lis i ir 	m la im 'lin iq in 	m in 1 	1 	i.---  FM 	ami, i la iq in im 	n 1 ":- IMIa IM MIA 	in '1,, in 
• • 	s 

• 

1 974 

UUIFLUW 

1976 1975 

r— rrin I IF IM IA IM till IQ IS in im in i 1 IF im ia IM I 	I I 	I IQ 	s; in im in I 	1 IF IM IQ 11.1 	ci IS in IN in 

50 

40 

30 

20 

10 

0 

100 

80 

60 

a 0 

20 

0 

50 

0 

30 

20 

10 

0 

ri; 50 

40 

7.0 

20 

1 0  

0 

100 

40 

20 

0 

40 

10 



EXHIBIT 6B 

ENDERS RESERVOIR 1977 OPERATION 

	1 UNITS: 1000 R.F. 
iNrLuw 

JAN IFEB MAR APR MAY ,j0 JUL AUG SEP OCT NOV DEC 

STORAGE 

! 
T!Y' SF CCNS 

JAN FEB MAR PPR MRY JUN JUL 	AUG SEP OCT NOV DEC 

171 	r 	ell 
w

I uuirLu 

1 

JRN FEB MAR APR MRY JUN JUL RUG SEP OCT NOV DEC 

50 

0 

30 

20 

- 10 

0 

100 

80 

60 

40 

20 

0 

50 

40 

30 

20 

10 

0 

40 

30 

20 

10 

0 

100 

80 

60 

40 

20 

0 

50 

40 

30 

20 

10 

0 



EXHIBIT 6C 

ENDERS RESERVOIR 
CAL YEAR 1978 OPERATION PLAN 

UNIT__: 1000 A.F, 
.1. 	rvi- L.. ,....),4 

itIl 
1 

r i 
I 	I 

I 
14.: "•:•• 	In n1 n F 	wr.4 

i 

f::1 in 

7 
I 	I 	i 	If-1 c. PI AI II I i, rf f] HI 	II 	IiCIIC, TS ,  n ,  I

l 
ra n 	J  /i-- 	H  n ',4 . 	, 	. 	 . 

REASONABLE MIN. 	MOST PROABLE 	 REASONABLE MAX. 

• 
J I UM-(UL 

7, 	OF c:ve. 

--------\\ 

\-- --,-----' 

IP- MGM I 	I Inc nkin 	iflmart I IGc•nkin isrli-Inu I tinc•nkin 
REASONABLE MIN. 	MOST PROBABLE 

	
R&-,SON BLE MAX. 

UV I r Lu w 

,-- 
1 

n; F 1 :N II 	I iri 	In14I i 	, • i IN, In 1 	Ir 	'IA in 	Ir 	r! 	1 n 	c sin Int in 1 	li-- 	C: 	IQii 	t 

50 

40 

30 

20 

1 0 

0 

100 

80 

60 

40 

20 

0 

50 

40 

30 

20 

10 

0 

SO 

40 

30 

20 

10 

0 

100 

SO 

60 

0 

20 

0 

50 

40 

30 

20 

10 

0 
REASONABLE MIN. MOST PROBABLE 	 REASONABLE 

 
MAX. 



EXHIBIT 7A 

HUGH BUTLER LAKE OPERATION 

INFLOW H 
1.1N1 15: 	1 UL111 	H.1- . 

1974 1976 1975 

_ 

J 
'-f-i- 

_JAISOINIOJIFMRMJJASOIND 
t-- 

in S n1N~n IFMAM I IF 	m 1 n im I 

STORAGE 

1974 

, 

1976 1975 

T5° 	':`,1, Cri_:,:_ 

IllSilts111.1FMAMJ_JAS0NDJFMAMJJRSONO IFMOIM I 

OUTFLOW 

19/4 1976 1975 

- 
■-•-d 

'---." 

f— 

.---- 

.-- 

--- . r-1— 

_ --. 

1 ir: im in IM I I 	I IA 1 c; I n IN in i 1 iF im IA im 1.1 J n sin IN ID A IM IR IM J J A S 0 IN 'D 

25 

i r.  

fl 

100 

80 

60 

0 

20 

0 

25 

20 

15 

10 

5 

0 

25 

2.0 

15 

10 

r 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 



EXHIBIT 7B 

HUGH BUTLER LAKE 1977 OPERATION 

INFLOW 
UNITS: 	1000 A.F. j 

URN F E3 MAR APR MAY JUN JUL RUG SEP OCT NOV DEC 

STORAGE 

TY,  Sf■-C-,43  

-------■-___ 

JRN FED MAR RPR MAY JUN JUL RUG SEP OCT NOV DEC 

OUTFLOW 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

. 0 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 



REASONABLE MAX 
•. 

REASONABLE MIN. 	MOST PROBABLE 

AERSON B E 1'1 N. REASONABLE MAX. MOST PROBABLE 

REASONABLE MIN. MOST PROBABLE REASONABLE MAX. 

EXHIBIT 7C 

HUGH BUTLER LAKE 
AL YEAR 1q7 OPERATION P

15 
 AN 

INFLOW 
UNI: 	1000 H. F . 

--n-r----- 
--1 ,-- - 

rinm 

- 

I )FmAM 

...._. 

1 ORISONCT liAlc,riNIFI !P 	MIA 	!I i lac.iclun IF 

STORAGE J 

----- 

IIPIAaH I lac,riwn IFmnm t lAS 	1 N n if- KAM 	1.JASOND 

H OUTFLOW 

--1 _____,_ ---_, - 
I IF U.410 M I I CI c 	11 IN In - 	OF 	IN IQ i!-I 	I IAS 	11 ils1 in 1.1 rInrTIPI M i 1 A IS 0 N ID 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 



<E: OPERATION HARRY STRUNK LA 

INFLOW 
UNITS. 	1000 	Cl . F . 

19/4 1976 1975 

1-i-l-rci cl im 7 i Fr FT—  
I IF IM 

-T-1 1--  i 	1 ti, in 	s in lt4 in I IF IM in im I mo lc in im in 1 1 IF im la im iii in is in IKI in 

STORFIGE 

1974 1976 1975 

. 

A 

III . 111- 

16-,1  

irim lam 1 I ilaisIn IN in irimnm I incnnin 	11Fimam I tillasinimin 

OUTFLOW 

1974 1976 1975 

1 IF IM In IM I I 	1 IQ 1,-; in IM in I IF IM in IM I 	1 I I in IS in IM MI I IF IM 	CI IM I t I 	1 IG lc, in IM in 

EXHIBIT 8A 

50 

40 

30 

20 

10 

0 

100 

80 

60 

40 

20 

0 

50 

0 

30 

20 

10 

0 

50 

40 

30 

20 

10 

0 

100 

80 

60 

40 

20 

0 

50 

40 

30 

20 

10 



EXHIBIT 8B 

HARRY STRUNK LAKE 1977 OPERATION 

INFLOW 
UNII5: 	lUUU 	H.t-. 

JAN FEB MAR APR MAY ,JUN JUL AUG SEP OCT NOV DEC 

STORAGE 

. 	7 Ifa 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

OUTFLOW 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

50 

40 

30 

20 

10 

0 

100 

80 

60 

40 

20 

0 

50 

40 

30 

20 

10 

0 

50 

40 

30 

20 

10 

0 

100 

80 

60 

40 

20 

0 

50 

40 

30 

20 

10 

0 



EXHIBIT 8C 

HARRY STRUNK LAKE 

INFLOW 	F  UNITS: 	1000 A. F. 

....._ 

TFTTIPPIJ;RTSTOTX3.1-THAti I 114Sf1 mn I1Fricat-t I 	InCP1Mr1 
REASONABLE MIN. 	 MOST PROBABLE 

	
REASONABLE-MAX. 

STORAGE 

—14P-14"-'476 

MOST 
JFVFIMJJASONDJFMAMJJASONOJFMAMJJASONO 

PROBABLE REASONABLE MIN, REASONABLE MA x_ 

OUTFLOW 

_—_,-- 

''''PEPc8N4BLA4N0  "10  ' 'llogi.mpdodAki O 'I" F  RIEPISNNAL3ERMLO 
N D 

SO 

40 

30 

20 

10 

0 

100 

80 

60 

40 

20 

0' 

50 

40 

30 

20 

10 

0 

CAL YEAR 2978 OPERATI ON  
50 

40 

30 

20 

10 

0 

100 

80 

60 

40 

20 

0 

50 

40 

30 

20 

10 

0 



EXHIBIT 9H 

NORTON RESERVOIR OPERATION 

INFLOW 
UNITS; 	1000 H.F. 

1974 1976 1975 

,--  1 	--F-1.--r------..„ 
1 IF im in im 	1 1 lip iC in IN in 	1 IF IM IQ im it 	1 	A c; in win   i I IF im 	A Im 	1 I 	I IA is in IN in 

STORAGE 

1974 1976 1975 

-----"--''"Nh I 	i I, Th 	1 	11 	I i 	1 1 1 	1.1 	1 
i IF im AIM I I I IA IS in IN in i 	i IF 	IM A im i _I IA is in IN in .1 IF M A IM .1 1.1 IA I:.; in 	IN in 

OUTFLOW 

1974 1976 1975 

_ ....... 

` I1F im la IM IT 1 1111,-; in IN in 1 ! IF IM IA WITH  A tc, In IN iniiiF 	m 	Pim i _1 -47; n IN In 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 



EXHIBIT 9B 

NORTON RESERVOIR 1977 OPERATION 

	  UNITS: 1000 R.F.  
INFLOW 	 25 

20 

15 

10 

5 

25 

20 

15 

10 

5 

0     0 
JRN FEB MAR APR MRY JUN JUL AUG SEP OCT NOV DEC 

STORAGE 

I '..:- 	Dr LDNIS 

JAN FEB MAR RPR MAY JUN JUL AUG SEP OCT NOV DEC 

OUTFLOW 

JRN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 



EXHIBIT 9C 

25 

20 

15 

10 

5 

0 .TrIMIRMJASOND 
REASONABLE MIN. 

NORTON RESERVOIR 
CAL YEAR 1978 OPERATION PLAN 

uNITb: 1000 R.F.  
25 

-0-4R-16A.TIF-  MR 11 jJ $ X. NO 
RERSONHBLE MH 

5 

10 

INFLOW 

J iF M 	R 
MOST PR

j 
 OB
j 

 RBL 

20 

15 

STORAGE 

Y OF CP CMS 

1111:1 11(4 lai hi I F I AFMAMI IRSONDJFMAMJASONIT 
REASONABLE   MAX. 

J 
	 ___-1-1---,,- n  

J FMT7-0-R-1-M-.,1 J -Alr-OWTIF 1M IR JM1J J R 5 FIN 10 J IF FM IR 1M IJ J R $ lb iN ID ''' 
REASONABLE MIN. 	MOST PROBABLE 	REASONABLE MAX. 

REASONABLE MIN. 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

100 

80 

60 

40 

20 

0 

25 

20 

15 

10 

5 

0 

MOST P OBRBL 

OUTFLOW 



EXHIBIT 10A 

HARLAN COUNTY LAKE OPERATION 

1974 

INFLUW 

1976 1975 

— 
1 - --____, 

, ____ 
_ - ---1------ f  1--------1-  1 	1 

I is 1M 1Q 	M iii in te, in 	ifq in 	i 	IF IM in IM 1 	iii in IS 	IM in i 	i IF IM in im 	ii 	i in 1'Ir 	ini in 

STORAGE 

1974 1976 1975 

IFMAM I 	IAS n 	n, n i 	!--- 	IM n m i 1 IAIS in IN 	n 1147 IM IG IM i I 	1 n IR in im in 

OUTFLOW 

1974 1976 1975 

n .1 F M A Im 	1 1 14 S In IN in OF iM In IM 1. 1 I 7, frTim in i IF IM In IM 1 in cn Im in 

1 UNITS; 1000 R.F. 
300 

240 

180 

120 

60 

0 

1000 

800 

600 

400 

200 

0 

300 

240 

180 

120 

60 

0 

300 

240 

180 

120 

60 

0 

1000 

800 

600 

400 

200 

0 

300 

240 

180 

120 

60 



EXHIBIT 10B 

HARLAN COUNTY LAKE 1977 OPERATION 

INFLOW 
UNITS: 	IMO H.F. 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

STORAGE 

TOP OF DVS 

------....".. 

AN FEB MAR RPR MAY JUN JUL AUG SEP OCT NOV DEC 

OUTFLOW 

JRN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

300 

240 

180 

120 

60 

0 

1000 

800 

600 

400 

200 

0 

300 

240 

180 

120 

60 

0 

300 

240 

180 

120 

60 

0 

1000 

800 

600 

400 

200 

0 

300 

240 

180 

120 

60 

0 



L OUTFLOW  

J IF 1M IA IR FJ-J R S U IN ID 
REASONABLE MIN. 

17_ 
J IF i71141RJ STAlgolITID 

MOST PROBABLE 
J IF IMIAMJJASON 

REASONABLE MAX. 
	D  

EXHIBIT IOC 

HARLAN COUNTY LAKE 
CAL YEAR 1978 OPERATION  PLAN 

INFLOW 	1 300  	 -1 	UNIT 	1000 R.F.  300 

240 240 

180 180 

120 120 

60 60 

0  ITIP111.1 41-M.-rJTJ1 1■110 J FNM-101-1ATIT11-S-FN ID JFMAMJJA5OND ° REASONABLE MIN. 	MOST PROBABLE 	REASONABLE MAX. 

1000 

800 

600 

400 

200 

0 

300 

240 

180 

120 

60 

• 0 

STORAGE 

TOP OF CMS 

iJ 

==.0111011001:211111L.,...._ 

F  PERS8N4Dee i"DJF  
PAMPOOBA2Li 

N 0 J 
F  PERStiliNcidERaOND 

1000 

800 

600 

400 

200 

0 

300 

240 

180 

120 

60 



EXHIBIT 110 

LOVEWELL RESERVOIR OPERATION 

INFLOW 
UN115: 	1UUU 	H.1-  . 

1974 1976 • 1975 

1 I W I 1,ilT..!III 	CI 171 n tki in 
.-1---'' 

-sin ---.  i IF im 	n im 1 1 a Trin _I IF IM IA MO .1 A S o IN 0 

STORAGE 

1974 1976 1975 

-9F 

I 	--N.---" 
I -11----  

IIFIM LIIMIIIIIAlc In 11+1 in IIF:MPM.I.JAIS0N0JFMDMJIJIRISTINIO 

OUTFLOW 

1974 1976 1975 

— —r—r—i—  f 
11:7 im in im Ili 	1 in i-c7in im in i 	i ii: im in im 1 I 	A' S III IN in .11F IM IA IM i J A S10 IN ID 

100 

80 

GO 

20 

0 

300 

240 

180 

0 

100 

80 

1 n  

1 GO 

80 

60 

40 

20 

0 

300 

120 

60 

0 

100 

80 

60 



EXHIBIT 11B 

LOVEWELL RESERVOIR 1977 OPERATION 

INFLOW 
UNITS: 	1000 R.F. 

...----- 

JAN FEB MAR APR MAY JUN JUL RUG SEP OCT NOV DEC 

STORAGE 

TOP CF :0,6 
----_---- 

JAN FEB MAR APR MAY JUN JUL RUG SEP OCT NOV DEC 

OUTFLOW 

JAN FEB MAR RPR MAY JUN JUL RUG SEP .  OCT NOV DEC 
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40 

20 

0 

300 

240 

180 
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0 

100 

80 
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40 
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80 

60 
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0 

300 

240 

180 
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0 
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80 
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EXHIBIT 26 

CANAL DIVERSIONS, FARM DELIVERIES AND ACRES IRRIGATED 
KIRWIN IRRIGATION DISTRICT 
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EXHIBIT 27 

CANAL DIVERSIONS, FARM DELIVERIES AND ACRES IRRIGATED 
WEBSTER IRRIGATION DISTRICT 
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EXHIBIT 28 

CANAL DIVERSIONS, FARM DELIVERIES AND ACRES IRRIGATED 
CEDAR BLUFF IRRIGATION DISTRICT 
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