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SYI\IFSIS 

General 

This year is the 39th consecutive year that an A-lnual Operating Plan (?'tF) 

has been prepared for the Federally OW"led dams and reservoirs serving an 
irrigation function in the Niobrara, Lower Platte, and Kansas River Basins. 
The plan has been developed by the Water Control Field Branch, l"'cCook. Nebraska 
for the 17 dams and r eservoirs that ure located in Colorado, Nebraska. and 
Kansas. These reservoirs, together with 10 diversion dams, 11 p..unping plants, 
and 25 canal s ystems, serve approximately 307,:500 acres of project lands in 
Nebraska and Kansas. In addition to irrigation and rTl...tnicipal water, these 
features serve flcx:x:l control, recreation, and fish and wildlife p...trposes. A 
map in the appendix of this report shows the location of these features. Davis 
Creek Dam, a feature of the North Loup Division, was completed in December of 
1990. The initial filling of Davis Creek Reservoir is scheduled to be 
completed in the spring of 1993 . 

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 B..Jreau of Reclamation (Reclamation). or 
the Corps of Engineers. Virginia Smith and Davis Creek Dams are operated and 
maintained by the Twin Loups Reclamation District under an agreement with 
Reclamation. Kirwin Irrigation District proyides operational and maintenance 
assistance for Kirwin Dam. The diversion dams, pumping plants, and canal 
systems are operated by either irrigation or reclamation districts. 

A Programmable Master-Station Supervisory Control System located at McCook 
is used to assist in operational management of all 11 dams under Reclamation · s 
jurisdiction that are located in the Kansas River Basin. 

The Headlines 91 that follows this synopsis is indicative of the awareness 
of the local people of the natural resource developnent and conservation in the 
Niobrara, Lower Platte, and Kansas River Basins. 

1991 Summary 

Climatic Conditions 

Precipitation over the operating area during 1991 ranged from 77 percent 
of normal at Lovewell Dam to 150 percent of normal at Bonny Dam . The months of 
April and May fared well with most dams reporting well above normal 
precipitation c3ITO..If'lts. Likewise, the months of November and December were 
wetter than normal with all dams in the Kansas River Basin recording from two 
to three times the normal a'TO.Jnts . The months of September and October 
recorded bela-~ normal precipitation amounts throughout the basin with a few 
exceptions. Temperatures for the months of February and March averaged well 
above normal during 1991. The warmest temperatures in 1991 were experienced 
during the last week of June, the first and third week of July, and the first 
few days of A...tgust when dai 1 y highs neared or e xceeded the 100 degree mark. 
The coldest temperatures occurred during the first and last weeks of January, 
and the first week of November with temperatures dropping to zero or below over 
much of the projects area . The planting of crops was that of a typical year 
and fall harvest conditions were excellent. 
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Storace Reservoirs 

1. Conservati c:n Ooerat ic:ns. Tre 1991 inflONS were belcw tre dry-vear forecast 
at Enders Reservoir and Harlan Countv Lake. Swansc:n, 1-Ugh Butler. Harrv 
Strunk • Keith Sebe 1 i us and Wac end a Lakes and Lovewe 11 • Kirwin • Webster. and 
Cedar Bluff Reservoirs had inflONS between tre d ry- and normal-vear forecasts. 
Benny. Box Butte. Srerman, Merritt. and Calanus Reservoirs had inflONS between 
tre normal- and wet-year forecasts. 

Carryover storage in the Nebraska-Kansas Projects reservoirs at tre end of 
September was approximately 150,000 acre-feet (AF ) less than it was in 1990. 
Seve r al reservoirs were at or near an historical lew in reservoir storage at 
tre end of September. Storage in Harlan County Lake and Cedar Bluff Reservoir 
were at historical lONS. Lovewell and Kirwin Reservoirs recorded treir lowest 
end of September storage since initial filling. 1-Ugh Butler Lake and Webster 
Reservoir were at treir secc:nd lowest end of September storage since initial 
filling . The Reoublic an River Basin reservoir storage was at its lowest level 
since 1954 . and the conbined reservoir storage in the Kansas River Basin was at 
its lowest l evel since 1956. 

The following summarized graoh shows a conoarisc:n of 1990 and 1991 
carrvover s torage and total conservatic:n storage for all reservoirs in the 
Niobrara. Lower Platte. and Kansas River Basins. 
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2. Flood Centr-al Ooer-atiens. Tt-e total 1991 flood centr-al benefits accr-ued by 
tt-e oper-atien of the Nebr-aska-Kansas Pr-ojects dams was $31,000. The 
accumulative total of flood centr-al benefits for- the year-s 1951 thr-ough 1991 by 
facilities in this r-epor-t total $76,840,000 (see table 5). To date no benefits 
have been accr-ued by tt-e oper-atien of Box a.ttte, Mer-r-itt, St-er-man, or- Vir-ginia 
Smith Dams. 

Water- Ser-vice 

Ther-e wer-e 452,343 AF of water- diver-ted to ir-r-igate 237,831 acr-es of 
pr-ojects lands in 11 of tt-e 14 ir-r-igatien distr-icts (see tables 3 and 6). Tt-e 
pr-oJect water- supply was eitt-er- inadequate or- limited for- 174.925 acr-es of the 
total pr-oject lands. This includes lands in Mir-age Flats, Fr-enc hman Valley, 
H&RW, Fr-enchman-cambr-idge, Nebr-aska and Kansas Bostwick, Almena, Kir-win, 
Webster-, and Cedar- Bluff Ir-r-igatien Distr-icts. No pr-oject water- was deliver-ed 
to Almena. Kir-win and Cedar- Bluff Ir-r-igatien Distr-icts. The pr-oj ect water­
supplies for- the other- units mentiened in this r-epor-t wer-e adequate in 1991. 

The water- r-equir-ements of thr-ee municipalities, ene r-ur-al water- distr-ict, 
and a fish hatcher-y facility wer-e fur-nished fr-om stor-age r-eleases or- natur-al 
flows. 

Lhder- a leng-ter-m centr-act with Reclarnatien for- use of tt-e Ar-cadia 
Diver-sien Dam, the Middle Loup Public Power- and Ir-r-igatien Distr-ict diver-ted 
39,865 AF to ir-r-igate 14,319 acr-es of nen-pr-oject lands. These diver-siens wer-e 
made under- natur-al-flow water- r-ights gr-anted by the state of Nebr-aska. 

Ir-r-igatien Pr-oductien 

The 1991 cr-op yields fr-om lands r-ece1v1ng pr-oject water- wer-e lower- than 
1990 for- all distr-icts except Sar-gent, Far-well, and Webster-. Cor-n. the 
pr-incipal cr-op, decr-eased fr-om an aver-age of 138 bushels per- acr-e to 
135 bushels per- acr-e. The unit pr-ice for- cor-n was slightly higt-er- than in 1990 
while the unit pr-ice for- sovbeans was slight! y lower- than 1990. The total 
gr-oss cr-op value for- distr-icts r-eceiving pr-oject water- was $71,230,253. The 
aver-age gr-oss cr-op value per- acr-e incr-eased fr-om $296.26 to $299.50 dur-ing 
1991. The gr-aph en tt-e following page compar-es cor-n pr-ices with the gr-oss cr-op 
value per- acr-e. 
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The following sunma..-y st-o.ls the compar-isa1 of com yields for- each 
r-r-i gation distr-ict . 

Corn Yield (ru/acr-e~ Per-cent 
Ir-r-igation Distr-ict 1990 1991 Change 
Mir-age Flats 133 12 5 - 6 . 0 
Ainswor-th 144 141 -2 .1 
Sar-gent 130 132 +1. 5 
Farwell 132 137 +3 . 8 
Twin Loups 136 134 -1. 5 
Fr-enct-man Valley 154 144 - 6. 5 
H&RW 139 138 -o.7 
Fr-enchman-cambr-idge 145 142 - 2 .1 
Almena 155 * 
Bostwick in Nebr-aska 141 135 - 4. 3 
Kansas- Bostwick 139 111 -20.1 
Ki r-win 133 * 
Webster- 113 145 +28. 3 
Cedar- Bluff * * 

{:Ner-age of Distr-icts Repor-ting 138 135 -2 . 2 

*l'lb pr-oject water- supplied; not included in aver-ages. 

i
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Fish and Wildlife and Recreation Benefits 

T~ National Recreational Fis~ries Policv declares that the Governments 
vested with stewardship responsibilities must work in concert with the state 
managing agencies recreational fisheries constituency and the general p.Jblic to 
conserve, restore, and enhance recreational fis~ries a nd their habitats. As a 
result of this policy, Reclamation has developed fishery management guidelines 
for reservoirs within the Nebraska~ansas Projects area. These guidelines 
outline a program which considers p.Jblic use. fis~ries. fish habitat. and 
improved conm....&nication and coordination. T~ Nebraska~ansas Projects Office 
conducts yearly meetings with Nebraska, Colorado, and Kansas state management 
agencies to discuss t~ Annual Operating Plans (ACF) . Information is solicited 
that will allow Reclamation t~ flexibility to enhance fisheries resources 
while still meeting contractual obl igations with the various irrigation 
districts. 

During the early part of the 1991 season. normal reservoir operations were 
favorable for recreation and fish and wildlife uses . Late in the season . 
irrigation operations lowered reservoir levels at some reservoirs. thereby 
limiting t~ recreation benefits. 

1992 Cl.Jtlook 

Three detailed studies have been develooed for each of the reservoirs in 
the Niobrara, Lower Platte, and Kansas River Basins conforming with established 
operating criteria under various reservoir inflow conditions . These operation 
studies are included in table 4, sheet 1 through 16. 

Under reasonable minimum inflow forecast conditions, irrigation districts 
receiving storage water from the following reservoirs are exoected to receive 
less than a full supply : Box B.Jtte, Sherman. Enders, Swanson, H.Jgh &Jtler. 
Harry Strunk, Keith Sebelius, Harlan Co.Jnty, Lovewell. Kirwin, Webster and 
Cedar Bluff. The irrigation districts affected are Mirage Flats: Sargent and 
Farwell; Frenchman Valley and H&RW: Frenchman-cambridge; Almena; Nebraska and 
Kansas Bostwick: Kirwin and Webster; and Cedar Bluff. respectively . If 1992 is 
a dry year, 197,200 of the total 257 . 200 acres estimated to be irrigated 
( 77 percent) wi ll have an inadequate water supp 1 y . 

Under most probable inflow conditions . it is also expected that Almena. 
Frenchman Valley, H&RW, Kirwin, Webster, Cedar Bluff, Mirage Flats. Sargent . 
and Farwell Irrigation Districts would experience some shortages to irrigation 
demands from Keith Sebelius Lake and Enders, Kirwin , Webster , Cedar Bluff . Box 
Butte, and Sherman Reservoirs. Irrigators in several districts (Mirage Flats. 
Kirwin, Webster, Almena, Frenchman Valley, and H&RW) plan to use water from 
private wells to supplement the project water supplv . The municipal and rural 
water district water supply requirements wi 11 be met under all three inflow 
forecast conditions tor all units exceot Cedar Bluff. Under a share-shortage 
procedure adopted for the extremely low s torage conditions presently occurring 
at Cedar Bluff, the city of Russell could experience shortages in dry-year 
inflow forecast conditions . 
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During 1992, under all inflow forecast conditions, storage water will be 
in excess of project needs at Bonny Reservoir. The state of Colorado will make 
Bonny storage water available to downstream water right appropriators. 
Reclamation will sign a long term c ontr act with the Glen Elder Irrigation 
District prior to the 1992 irrigation season for Waconda Lake storage water. 

Even under reasonable minirrum inflow conditions, the conservation pools at 
Merritt, Sherman, Calamus, Bonny and Lovewell Reservoirs would fill during 
1992. Harry Strunk Lake wi 11 fi 11 under most probable inflow conditions. 

Even with low r eservoir levels and inadequate water supplies for some 
project lands, the reccmnendations of various state agencies will be 
considered. As in the past, irrigation and r eclamation districts will advise 
state agencies regarding aquatic weed control and canal operations. 
Reclamation will continue to operate the reservoirs and other facilities under 
its j urisdiction in the best interests of all project functions and for the 
optimum public benefit. 
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u\t H\ed over water rc\ease 
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D-WTER I - I NTRODt.J:TI (JII 

Purpose of This Report 

This PfF advises water users, cooperating agencies. and other interested 
groups or persc::ns of the actual operations during 1991 and serves as a 
guideline for the 1992 operations. This report also describes the 
responsibilities of Reclamation, Corps of Engineers, and the irrigation and 
reclamation districts in the Niobrara, Lower Platte, and Kansas River Basins. 

Operational Responsibilities 

Reclamation is responsible for irrigation operations at all federal 
reservoirs in the Nebraska-Kansas Projects area. Reclamation is also 
responsible for the operation and maintenance (O&M), safety of the structure. 
and reservoir operations not specifically associated with regulation of the 
flood contr ol storage at the reservoirs constructed by Reclamation. In 
addition to irrigation and flood control, these reservoirs provide recreation. 
fish and wildlife, and municipal benefits. 

By contractual arrangements with Reclamation, the irrigation or 
reclamation districts in the Niobrara, Lower Platte. and Kansas River Basins 
are responsible for the O&M of the canals and irrigation distribution 
facilities constructed or rehabilitated by Reclamation. In addition, the 
appropriate irrigation or reclamation districts are responsible for operating 
and maintaining Bo>< EUtte, Merritt, and Sherman Dams and Reservoirs. l...rtder a 
contract with Reclamation, the Twin Loups Reclamation District will operate and 
maintain Virginia Smith and Davis Creek Dams during 1992. The Coros of 
Engineers operates and maintains Harlan Ca.Jnty Dam and Lake. The state of 
Colorado provides operational guidelines for Bonny Reservoir. Reclamation 
oper ates and maintains 11 dams and reservoirs in the Republican, Sol omen. and 
Smoky Hill River Basins. l...rtder a contract with Reclamation. Kirwin Irrigation 
District performs certain operational and maintenance functions at Ki r win Dam. 

The states of Nebraska, Colorado, and Kansas are responsible for the 
administration and enforcement of their state laws pertaining to the water 
rights and priori ties of all parties concemed with the use of water. The 
states are also responsible for administering the water surface activities and 
the federal lands around the reservoir. The U.S . Fish and Wildlife Serv ice 
administers the water surface and the larger portion of the Kirwin Reservoi r 
lands. 

Reclamation cooperates with all state agencies and compact commissions to 
ensure that all operations ar~ in compliance with state laws and compact 
requirements. 

Tables and Exhibits 

Records for the facilities reported in the PCP are included as tables and 
exhibits and are located in the appendix. 
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Water Supply 

For forecasting purposes, values of annual inflows that will be 
statistically equalled or e xceeded 10, 50, and 90 percent of the titre were 
selected from the probability data to be reascnable maxim.Jm (wet yea r) . most 
probable (normal year), and reascnable minimum (dry year) inflow conditions, 
respectively . 

Inflow records from 1965 thrc:ugh 1990 were used for the analysis of those 
reservoirs in the Kansas River Basin with the exception of Harlan County Lake 
in which records from 1976 thrc:ugh 1990 were used to better represent present 
inflows. Inflow records from 1967 thrc:ugh 1990 were used for the analysis of 
the reservoirs located in the Niobrara and Lower Platte Basins, except for 
Calarrus Reservoir where the more recent record of 1986 through 1990 was used. 

Reservoir Operations 

All operations are scheduled for optimum benefits of the authorized 
project functions. l'tnthly. or as often as runoff and weather conditions 
dictate, Reclamation evaluates the carryover storage and estimated inflow at 
each reservoir to determine whether e xcess water is anticipated . If excess 
inflow is apparent, controlled releases will be made to maximize the downstream 
benefits, 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 MisSo.Jri Basin Program and include multipurpose reservoirs, 
diversi on dams, pump stations, and canal systems. The 17 storage facilities 
now in operation are listed below. 

Constructed by Reclamation 

1. Operated by irrigation or reclamation districts-Box Butte and Merritt 
Dams in the Niobrara River Basin a nd Sherman Dam in the Lower Platte River 
Basin. Lhder a contract with Rec 1 amation, the Twin Lc:ups Rec 1 amation 
District will operate and maintain Virginia Smith and Davis Creek Dams 
during 1992. Following completion of the 1\brth Lc:up Project distribution 
works the responsibility for the operation and maintenance of Virgi nia 
Smith Dam and Davis Creek Dam will be transferred to the district. 

2. Operated by Reclamation--Bonny, Trenton, Enders, Red Willow, Medicine 
Creek, 1\brton, Lovewe:!l, Kirwin, Webster , Glen Elder, and Cedar Bluff Dams 
in the Kansas River Basin. A contract p r ovides for Ki rwin Irrigation 
District to perform certain oper ational and maintenance functions at 
Kirwin Dam. 

Constructed and Operated by the Corps of Engineers 

1. Harlan County Dam i n the Kansas River Basin . 
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Irrigation and Reclamation Districts 

Fourteen irrigation districts and two reclamation distric t s in the 
Niobrara. Lower Pla tte, and Kansas River Basins have contracted with 
Reclamation for water supply and irrigation facilities. In additi on, Glen 
Elder Irrigation District will sign a contract with Reclamation prior to the 
1992 i rrigation season for a water supply from Waconda Lake. The Sargent and 
Farwell Irrigation Districts have contracted their O&M responsibilities to the 
Loup Basin Reclamation District . The Twin Loups Irrigation District has 
contracted their O&M responsibilities to the Twin Loups Reclamation District. 

The contracted irrigation season for the Mirage Flats Irrigation Distr ict 
is April through September . The contracted irrigation season for Frenctvnan 
Valley, H&RW, Frenchman-cambridge, and Cedar Bluff Irrigation Districts is from 
May 1st through October 15th. The contracted irrigation season for Twin Loups 
Reclamation District is May 1st through September 30th or such additional 
period from April 1st through November 15th of each year as determined between 
the District and Reclamation . For all other districts. the c ontracted 
irrigation season is from May 1st through September 30th. 

l"t.tnicipal Water 

Three municipalities and one rural water district have e xecuted water 
ser vice contract s for full or supplemental water supplies. 

Fish and Wildlife 

The state of Kansas i s presently using the fish hatchery facility below 
Cedar Bluff Reservoir . Construction of t he CalatTUs Fish Hatchery was completed 
in 1991 with dedication of the hatchery on September 28 , 1991. The fish 
hatchery is now in operation wi th the first fish produced during the surrmer and 
stocked in Calamus Reservoir . 

State of Colorado Division o f Wi ldlife 

The Division of Wildlife provides o perational guidelines for Bonny 
Reservoir. The entire conservati on pool stor age was p..trchased by the state of 
Colorado on June 24 , 1982. 

Power Interference Considerations 

A Power Interference Agreement e xists between Reclamation, the Twin Loups 
Reclamation District, and the Loup River Public Power District. Provisions of 
this agreement will be incorporated into the 1992 operati ons. 

Environmental Considerations 

A "Statement of Operational Objectives" for Harlan County Lake sets forth 
the general operational objectives and the specific reservoir uses that are 
desirable. The operational objectives ind icate that fish and wildlife 
inter ests are best served by high reservoir levels with minimum fluctuations 
and regulation of the outflow in e xcess of the minimum desired fla.~S. Al tha..Jgh 
the statement recognizes flood con t ro l and irrigation as primary p..trposes, it 
indicates that comprehensive o perational plans should be developed for maximum 
integration o f the secondary uses. 

10 



These 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, Calamus and Davis Creek Reservoirs in the Lower Platte 
River Basin. The regulated outflow will also benefit farmers, ranchers, 
cities. and other interests below the reservoirs . 
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CHAPI'ER II - NIOBRARA AND UlolER PLA'ITE 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. From 1982 to 1991. the 
project water supply averaged 14,432 PE, which is about 1. 24 acre-foot per 
irrigable acre. This amount is 1. 08 acre-foot per acre short of the average 
diversion requirement of 2. 32 AF per acre. The March 1965 report on the 
project estimated this amount to be necessary for a full water supply. Many 
irrigators supplement their water supply by private wells. 

The Mirage Flats Irrigation District cooperates with the Nebraska Game and 
Parks Commission by operating the Box Butte Dam outlet works gates and the 
Dunlap Diversion Dam gates in a manner to avoid sudden large changes in the 
flows of the Niobrara River. An agreement has been made between the district 
and the Nebraska Game and Parks Commission whereby the district will not draw 
the reservoir water level below elevation 3978. 00 feet. In return the district 
received an upfront payment which is being used to improve the efficiency of 
the project's delivery system. 

1991 St.urmarv 

The flows of the Niobrara River plus the carryover storage in Box Butte 
Reservoir were not adequate to provide a full water supply for the project 
lands. The total precipitation in the Mirage Flats area was 18. 46 inches. 
which is 117 percent of normal. The total inflow ( 21, 275 PE) was between the 
normal- and wet-year forecasts. 

The above normal inflow during 1991 can be attrituted to an early May 
stonn system. On May 9th a storm produced as rwch as 7 inches of rain in some 
areas of extreme northwest Nebraska. The White River flooded as a result of 
this stonn causing extensive damage to the town of Crawford and the surrounding 
area. May inflow to Box futte Reservoir was approximately three times the 
average and the highest recorded since initial reservoir filling. 

From July through August, diversions of 13 . 333 AF to the Mirage Flats 
Canal provided irrigation water for 10,496 acres. 90 percent of the service 
available acreage. The farm deliveries from the project water supply were 
5,841 AF (0. 50 acre-foot per irrigable acre), which is a delivery efficiency of 
44 percent. The reservoir contained only 5, 925 AF of water at the end of the 
irrigation season. Privately owned irrigation wells supplemented the project 
water supply. The gross crop value was $2, 503. 915 which is $291.652 less than 
the 1990 value. 

1992 Oltlook 

The project water supply is expected to be inadequate in 1992 like it has 
been since the early 1960's. In the spring, the district will announce to 
their water users the amount of water that will be available from storage in 
Box Butte Reservoir. However, the district plans for the irrigators to 
continue the use of water from privately owned irrigation wells as a 
supplemental supply. In 1992, 11, 000 acres are expected to be irrigated. 
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Ainsworth Unit. Sandhills Division in Nebraska 

General 

Within the Ainsworth Irrigation District. there are 34.539 acres with 
service available. The project water supply is provided by storage of Snake 
River flows in Merritt Reservoir . The reservoir is filled each fall after the 
irrigation season to elevation 2944. 0 feet . This level is approximately 2 feet 
below the top of conservation capacity. The reservoir is regulated to maintain 
this level until the ice clears each spring . Upon ice-out the outlet pipe is 
drained, inspected, and repaired as necessary. The reservoir will then be 
rapidly filled to elevation 2945.00 feet to reduce shoreline erosion around the 
reservoir and minimize sand aCC'UJW.lations on the dam . This reservoir level is 
maintained until May at which time the reservoir is slowly filled . A minimum 
release of 75 cubic feet per second (cfs) will be made to the river during 
spring filling operations. This operation also enhances the spring fish spawn. 
Seepage, pickup and toe drain flow normally result in flows of up to 15 cfs 
below Merritt Dam. Whenever possible. daily changes in releases to the river 
should be made in no more than 50 cfs increments . This will minimize adverse 
impacts on the Snake River trout fishery downstream of the dam . 

The basic water supply for the district is 63.712 AF . If available. 
additional water can be p.1rchased by the district as a supplemental supply . 

1991 Surrmary 

Precipitation, as recorded near Merritt Dam. totaled 19. 93 inches of 
rainfall, which was 103 percent of normal. The water suppl y was more than 
adequate to meet the project ' s irrigation requirement. There were 75.012 AF 
diverted from Merritt Reservoir into the Ainsworth Canal. with 52.252 AF 
delivered to the farm headgates (delivery efficiency of 70 percent ) . There 
were 33,400 acres of land irrigated in 1991. The gross crop value was 
$12 , 831,783, which is $547,921 more than the previous year. 

The district executed several temporary water service contracts which 
provided a total of 263 AF of irrigation water from holding ponds located 
within the district ' s service area. 

1992 CN.tlook 

In 1991-92 winter months and future years. the reservoir will be regulated 
to maintain elevation 2944. 0 feet ( 2. 0 feet below the top of conservation 
capacity) . This elevation is within the repaired area of soil cement on the 
upstream face of the dam. Holding the reservoir at this elevation during the 
winter will help avoid ice damage to the older existing soil cement at lower 
elevations. 

In order to alleviate erosive action to the lands around the reservoir and 
to maximize all benefits associated with the reservoir. releases from Merritt 
Rese rvoir will be regulated to fill the conservation capacity in two stages 
during the spring months . As is the normal practice after ice-out in the 
spring, the outlet pipe will be drained, inspected, and repaired as necessary. 
Once inspections and repairs have been made the reservoir will be r apidly 
filled to elevation 2945. 00 feet . A minimum river release of 7 5 cfs will be 
made during this f illing operation. The reservoir level will be maintained 
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through the end of April ar1d then slowly filled to the top of conservation pool 
by late May. If weather conditions or irrigat ion demands dictate , it may be 
necessary to begin filling the reservoir prior to this time. The water supply 
is expected to be adequate in 1992 for the i rrigation of 34. 000 acres. 

Sargent Unit. Middle LouP Divisi on in Nebraska 

General 

The Sargent Irrigation Dis trict has contracted with the Loup Basin 
Reclamation District for the O&M of the Milburn Diversion Dam and the Sargent 
Canal system which serves 13, 922 acres . The water supply is diverted from the 
Middle Loup River into the Sargent Canal under an appropriated natural-flow 
water right from the state of Nebr aska. These diversions may exceed the 
natural-flow water appropriation of 202 cfs by an exchange of storage from 
Sherman Reservoir. provided that water i s available after all senior 
appropriations are satisfied. and the excess is not greater than the 
compensating storage releases f rom Sherman Reservo ir. 

1991 Summary 

The precipitation over the Sargent Unit ( 20 . 84 inches at district 
headquarters) was 89 percent of normal . The irrigation diversions into the 
Sargent Canal totaled 27.470 AF ( 18 . 525 !SF were delivered to the farm 
headgates--delivery efficiency 67 percent). The diversions exceeded the 
direct-flow water right for 25 days. There were 13. 189 acres irrigated, and 
the gross crop value totaled $3, 499 , 626. which is $287 , 880 IOOre than in 1990. 
The irrigators grow corn as t he princ ipal crop, creating very high water 
demands in July and August. The demands cannot be met within canal capacity, 
so the district institutes a rationing process through the peak period, when 
necessary. 

1992 <Altlook. 

The Loup Basin Reclamation District estimates that 13.000 acres in the 
Sargent Unit will be irrigated in 1992. Under normal- and dry-year conditions , 
some shortages could occur. The Farwe ll and Sargent Irrigation Districts are 
required to share shortages in accordance with their contract. 

Farwell Unit. Middle Loup Division in Nebraska 

General 

The Loup Basin Reclamation Dis t r ict operates and maintains the Arcadia 
Diversion 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 Diversi on Dam to 15.000 acres of non-project lands in the 
Middle Loup Public Power and I rrigation District under their appropriated 
natural-flow water rights. 

Middle Loup Public Power and Irrigation District. Loup Basin Reclamation 
District, Farwell Irrigation Distric t and Sargent Irrigation District have 
executed an agreement to temporarily cease diversions when conse rvation storage 
space in Sherman Reservoir has been evacuated . The agreement was executed 
December 10. 1984. 
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During the winter months, Sherman Reservoir is normally regulated to 
5 feet or more below the top of the conservation capacity. !bing so minimizes 
seepage from the reservoir into the groundwater table. Maintenance of the pool 
below the top of conservation provides tune for seeding of exposed shore areas 
to prevent wind erosion . The seedings also provide winter food and cover for 
wildlife and spawning habitat for fish in the spring when these areas are 
inundated. Each spring. diversi ons into Sherman Feeder Canal from the Middle 
Loup River are regulated to fill the conservation capacity of Sherman Reservoir 
by late May . The gradually rising water surface in the spring is desirable for 
fish spawning. 

Whenever the flows in the Middle Loup River at Arcadia. Nebraska. exceed 
6.000 cfs, flows will be diverted through Sherman Feeder Canal into Sherman 
Reservoir. Flood control benefits can be accrued to Sherman Reservoir by such 
operations. 

The diversions from the Middle Loup River at Arcadia Diversion Dam were 
39,865 AF to the Middle Loup Public Power and Irrigation District and 
114.889 AF into the Sherman Feeder Canal. During the fall of 1985 the Middle 
Loup Public Power and Irrigation District constructed a turnout in the Sherman 
Feeder Canal near mile post 11. 4. The turnout diverts water directly to the 
Number 4 Canal. Releases to the turnout amounted to 1. 093 AF and the losses 
charged as a result of these deliveries totaled 109 AF . 

Sherman Feeder Canal diversions into Sherman Reservoir were started on 
April 15th, and the conservation capacity was filled on May 30th. The 
precipitation at Sherman Dam was 22.39 inches, which is 101 percent of normal . 
Releases into the Farwell Canals totaled 84. 828 AF (50. 864 AF were delivered to 
the farm headgates--delivery efficiency 60 percent). The Farwell Irrigation 
District reported that 46.942 acres of land were irrigated in 1991. The gross 
crop value was $13.809.615. which is $1.404.053 more than in 1990. Sherman 
Feeder Canal was shut off ~tober lOth. 

Under an ongoing program the Farwell Irrigation District has installed a 
total of about 125 miles of pipe to replace open laterals. 

1992 CA.ltlook 

Diversions from the Middle Loup River into the Sherman Feeder Canal are 
expected to start in the spring f or the normal filling of the conservation 
capacity of Sherman Reservoir prior to the irrigation season . 

Under normal- and dry-year inflow conditions, irrigation shortages are 
expected in 1992. These shortages are attrib.ltable to large irrigation 
requirements for corn production during the months of July and August. Farwell 
and Sargent Irrigation Districts are required to share shortages in accordance 
with their contract . 

15 



North Loup Division in Nebraska 

General 

'!he North Loup Division is lcx::ated in the Loup River drainage basin . When 
oompleted , water will be diverted from the Cal.alws and North Loup Rivers. The 
plan provides for direct surface water service to 53. 000 acres of project 
lands . Operation of the division will also provide a sustained groundwater 
supply for an additional 17.000 acres . Principal features of the division will 
include Virginia Smith Dam and CalaJWs Reservoir. Kent Diversion Dam. Davis 
Creek Dam and Reservoir. five principal canals. one major and one small pm'JPing 
plant and numercus laterals. 

Calalrus Reservoir is normally regulated at 3 to 4 feet below the top of 
conservation capacity during the winter months . Holding the reservoir at this 
elevation during the winter will help avoid ice damage to the soil cement on 
the upstream face of the dam. After the ice clears in the spring. the 
reservoir will be filled to conservation capacity. North Loup Division project 
operation is restricted to no water diversion from the CalaJWs and the North 
Loup Rivers during the months of July and August each year; and during the 
month of September each year whenever sufficient water is available in storage 
reservoirs to deliver to the canals their design capacity. Inflows to the 
reservoir are required to be bypassed under the Power Interference Agreement 
between Reclamation, the Twin Loups Reclamation District. and the Loup River 
Public Power District during this time. 

Initial filling of Davis Creek Reservoir continues and the reservoir is 
scheduled to be at full pool (top of active conservation) in the spring of 
1993 . Irrigation releases from Davis Creek Dam are not anticipated until 1993: 
however, some water may be released during late summer depending on canal 
construction progress and water demands. 

1991 Sunman' 

Precipitation at Virginia Smith Dam was 25.63 inches which is 113 percent 
of normal . The inflow was 239, 984 AF which was between the normal- and 
wet-year forecasts. There were 53. 672 AF diverted from Calaiil.ls Reservoir into 
the Mirdan Canal, with 24, 448 AF delivered to the fann headgates. Land 
irrigated in 1991 totaled 19, 098 acres. The gross crop value was $5.422.984 
which is $825. 777 more than the 1990 value . As required. bypasses of the 
inflows were made during July, August, and September . The CalaiWS Fish 
Hatchery used approximately 3, 840 AF from Cal.aJrus Reservoir during 1991. 

Filling of Davis Creek Reservoir was initiated in late April. and 
construction of the first section of Fullerton Canal was nearly complete by 
late October. 
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1992 <htlook 

Calamus Reservoir will be held at the present elevation of approximately 
2240 . 00 feet until ice-out. at which time the reservoir will be rapidly filled 
to an elevation of 2243. 50 feet (six inches below the top of conservation 
capacity) . This reservoir level will be maintained in order to minimize 
shoreline erosion until demands begin to draw on the reservoir. Bypasses of 
inflows will be made during July , August and September . In the fall the 
reservoir will be filled to about elevation 2240.00 feet . 

Water has been declared available to serve all irrigable acres with 
service from the Mirdan. Geranium and Scotia Canals and Lateral Systems. It is 
estimated that approximately 21.500 acres will be irrigated from Mirdan, 
Geranium , and Scotia Canals . Water supplies will be sufficient to meet the 
full dry-year requirements . 

Filling of Davis Creek Reservoir will continue after the surfacing of the 
relocated county road is completed , the existing county road is abandoned. and 
the existing culverts under the road are removed by the county . Foll owing this 
activity, scheduled for August , water can be released from storage in Calamus 
Reservoir to fill Davis Creek Reservoir as far as possible (possibly elevation 
2056 feet) . Releases from Virginia Smith Dam will need to be coordinated with 
the construction of the wave suppressor in the outlet works stilling basin 
which is scheduled for October through December . Final filling of Davis Creek 
Reservoir will take place in the spring of 1993. Construction of the Full erton 
Canal system below Davis Creek Reservoir will continue in 1992. and 
cons_truction will begin on the Kent Canal and Diversion Structure. 

The fish hatchery has been completed and will be in full oper ation this 
year . 
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CHAPI'ER III - REPUBLICAN RIVER BASIN 

Armel Unit. Upper Rewblican Division in Colorado 

General 

Normal reservoir operati ons for Bonny Reservoir are primarily for 
recreation and fish and wildlife support, although water will be available for 
water right administration and i rrigati on purposes. 

Bonny Reservoir inflows from the South Fork of the Republican River and 
Landsman Creek are released into Hale Ditch as requested by the Colorado State 
Engineer. The state will make Bonny storage water available to Hale Ditch and 
other natural flow appropriators under short-term water service contracts . 
Most of the 700 acres served by Hale Ditch are now owned and operated by the 
Division of Wildlife . Colorado Department of Natural Resources . 

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

1991 Summary 

The 25 . 12 inches of precipitation durir~g 1991 was 150 percent of normal. 
which is the highest total recorded at Bonny Darn since records began in 1950. 
Both the months of July and November recorded record high precipitation 
aJTlC>UJlts. The inflow ( 21. 367 AF) to Bonny Reservoir was between the normal- and 
wet- year forecastB. A storm syBtern that moved through the Projects area from 
July 22nd (pro) to July 24th (am) produced 2. 87 inches of precipitation at Bonny 
Darn with unofficial reports of up to six inches above the darn. Inflow t o Bonny 
Reservoir peaked at approximately 2, 200 c fs . increasing the reservoir storage 
by about 3,800 AF to .67 f eet into the flood pool. A river release of 100 cfs 
from July 30th through August 5th dropped the reservoir from the flood pool . 

As directed by the Colorado Water Commissioner, 1 , 446 AF of reservoir 
inflows from the South Fork of the Republican River and Landsman Creek were 
passed through Bonny Reservoir into Hale Ditch. In addition. the Colorado 
Department of Natural Resources requested storage releases of 442 AF for 
irrigation purposes into Hale Ditch. 

1992 Mlook 

Water stored in Bonny Reservoir will be available f o r sale to Hale Ditch 
and other private irrigators under short- term water service contractB executed 
with the state. 

Inflows will be stored during the winter until filling of the conservation 
pool is certain. Releases can be made during this period t o maintain a 
constar1t reservoir elevation when filling of the reservoir is imminent or if 
i c ing were to become a problem. The river outlet piiJe at Bonny Darn is 
scheduled for repair sometime between C:Ctober 1992 and April 1993. Operation 
of the river outlet works will be impeded during the repair. 
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Frenchman. Unit I Frenchman-Cambridge Division in Nebraska 

General 

The Culbertson Canal and the Culbertson Extension Canal systems serve 
9 I 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 and Stinking Water Creeks and off-season storage in Enders 
Reservoir . 

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

1991 Summarv 

The 18.10 inches of precipitation at Enders Dam was 98 percent of normal. 
The 1991 inflow into Enders Reservoir ( 18 1 299 AF) was below the dry-year 
forecast and an historical low for this site. fue to extensive groundwater 
p.unping above the reservoir I the inflow was only 30 percent of the average 
historical preconstruction runoff at the Enders Dam site (60,700 AF from 
1929-1947). This year was the 24th consecutive year with below-normal inflows 
in which the conservation pool did not fill. A total of 2.647 AF of water was 
conserved between the 1990 and 1991 irrigation seasons by p.unping seepage back 
into the reservoir. Irrigation releases began June 26th and were stopped on 
August 7th. 

The farm deli very averaged about 0 . 48 feet per irrigated acre for the two 
districts. Some farmers were able to supplement their project water supply 
from private irrigation wells. The Frenchman Valley Irrigation District 
reports that 7 I 970 acres received water in 1991, and the H&RW Irrigation 
District reports 10,156 acres , which are 83 and 88 percent, respectively, of 
the lands with service available . The gross crop value for Frenchman Valley 
Irrigation District was $2.309~494 which is a decrease of $202.589 from the 
previous year. The gross crop value for the H&RW Irrigation District was 
$2,931.756. which is a decrease of $4.388 from the previOUB year. 

1992 OJtlook 

The fal l and early winter inflows into Enders Reservoir were below the 
dry-year forecast. If reasonable minimum inflow conditions prevail. the 
project water supply is expected to experience a shortage of about 46, 000 AF. 
Host probable inflow conditions are expected to be inadequate by 14, 200 AF, to 
irrigate the 8. 000 acres in the Frenchman Valley Irrigation District and 
10. 000 acres in the H&RW Irrigation District. Approximately 3. 000 AF are 
expected to be conserved by pumping seepage water back into the Enders 
Reservoir. 
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Meelrer=Driftwood.. Red Willow. and Cambridge Units . Frenchman-Cambridge DiyiBion 
in Nebraska 

General 

furing the spring lOOnths, Swanson, Hugh futler. and Harry Strunk Lakes 
normally have a rising or stable pool which enhances the spawning of northern 
pike and walleye. These lakes provide excellent opporttmi ties for fishing, 
water sports, and recreation. 

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 supply for 
these landfs is provided by storage in Swanson, Hugh futler, and Harry Strunk 
Lakes. and inflows of the Rep1blican River and Red Willow and Medicine Creeks. 

1991 Summary 

The precipitation of 22. 11 inches at Trenton Dam was 112 percent of normal. 
The inflow of 58,885 AF to Swanson Lake was between the dry- and normal-year 
forecasts. The reservoir ' s conservation pcx>l did not fill in 1991. with the 
maximum water surface elevation of 2742.91 feet reached on June 22nd. At the 
beginning of the 1991 irrigation season (June 18th) , there was 72. 009 AF of 
water stored in Swanson Lake , which is 40. 205 AF below the top of conservation 
capacity. This storage, along with inflows and river pickup flows was 
sufficient in furnishing a limited water supply to each irrigable acre of the 
project lands served by the Meeker= Driftwood and Bartl ey Canal systems. The 
Frenchman-Cambridge Irrigation District diverted 25.903 AF into 
Meeker= Driftwood Canal to irrigate 15, 588 acres and 8. 134 AF into Bartley Canal 
for 6 , 229 acres. 

The precipitation of 23.49 inches at Red Willow Dam was 120 percent of 
normal, while the inflow of 16. 197 AF into Hugh futler Lake was between the 
dry- and normal-year forecasts. The reservoir ' s maximum water surface 
elevation for the year wafi 2575. 54 feet. reached on June 13th ( 6. 26 feet below 
top of conservation). The water supply was adequate to meet the limited supply 
designated for Red Willow Canal. The distr ict diverted 7. 019 AF of water to 
irrigate 4, 7 49 acres of land served by Red Will ow Canal. 

The precipitation of 23.08 inches was 113 percent of normal at Medicine 
Creek Dam, while the inflow of 35,258 AF was between the dry- and normal-year 
forecasts. The reservoir ' s conservation pcx>l was f i lled on May 27th with the 
maximum water surface elevation for the year of 2367.12 feet reached on 
June 13th. Spring releases were not required to defer flows from overtopping 
the uncontrolled spillway until after the walleye spawning period. Early 
spring releases had been made in cooperation with the Nebraska Game and Parks 
Corr:mission in four of the previous five years. The water supply was adequate 
for the limited supply and 25. 803 AF of water was diverted to irrigate 
16. 227 acres of land served by the Cambridge Canal. 

The 1991 gross crop value from the landfs served by Meeker-Driftwood. 
Bartley , Red Willow , and Cambridge Canals was $12.888,819 which is $49.375 less 
than in 1990. The discontinuation of irrigation releases on August 25th was 
the earliest ever recorded for the Frenchman-Cambridge Irrigation District. 
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1992 <htlook 

Forecasts show that carryover storage , streamflow gains. plus reasonable 
minilrum inflows for the three lakes supplying the Frenchman-Cambridge 
Irrigation District will be inadequate to meet the full dry-year irrigation 
requirement . In an effort to conserve water. the District management has 
elected to provide each irrigable acre with a limited water supply . 

It is estimated that 15,600 acres will be served from the Meeker-Driftwood 
Canal ; 16, 300 acres will be served from the Cambridge Canal; 4, 700 acres will 
be served from the Red Willow Canal ; and 6. 200 acres will be served from the 
Bartley Canal. 

Almena Unit. Kanaska Division in Kansas 

General 

Service is available to 5 , 763 acres in the Almena Irrigation District. The 
project water supply is provided by Prairie Dog Creek flows and Keith Sebelius 
Lake storage . 

The water service contract for the city of Norton, Kansas , provides for a 
maxin.un annual use of 1. 600 AE from Keith Sebelius Lake . 

1991 Summary 

The precipitation at Norton Dam was 24.36 inches. which is 102 percent of 
normal. The total inflow was 2 , 653 AE. which was between dry- and normal-year 
forecasts . fue to low water levels, no irrigation releases were made in 1991. 
Privately owned irrigation wells were utilized for the 21st consecutive year to 
meet irrigation demands . 

The city of Norton used 456 AE of nmicipal water during 1991. 

The maximum content of Keith Sebelius Lake for the year was 5, 456 AF. which 
was reached on June 13, 1991. This maxilrum content was only 172 AF above the 
bottom of active storage. By the end of the sUirJDer no water remained in the 
active pool . 

1992 Qltlook 

The district expects to deliver water to 5,100 acres if an adequate water 
supply is available. If 1992 is a dry year without significant run-off 
producing storms above Keith Sebelius Lake, it is anticipated that significant 
irrigation shortages of 19,100 AF would cx:::cur. If normal inflow into the lake 
and normal rainfall over the irrigated area occur in 1992 , a shortage of 
8 , 300 AF may be experienced. 

Requirements for the city of Norton are expected to be met in full in 1992 . 
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Franklin. Superior-Courtland. and Courtland Units. fustwick 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 Distric t in Nebraska . 
and 13,550 acres in the Kansas-fustwick Irrigation District No. 2 above 
wvewell Reservoir. These flows , together with White Rock Creek flows and 
Lovewell Reservoir storage . furnish a water supply for 28,338 acres below 
Lovewell Reservoir in the Kansas-Bostwick Irrigation District . 

The lands in the Franklin and Superior-Courtland Units are in the fustwick 
Irrigation District in Nebraska. The lands in the Courtland Unit are in the 
Kansas-fustwick Irrigation District. 

In accordance with the off-season flow alternative outlined in 
Reclamation ' s final environmental assessment dated December 16. 1983 , releases 
will be 10 cfs during the months of December, January, and February, except 
when the reservoir is at low levels. furing water -short years releases f or 
these three months will be 5 cfs or zero . At t he request of the state of 
Nebraska, releases of 30 cfs for a maximum 5-day period may be made to relieve 
icir~ conditions in the river. 

Natur al gain in streamflow 1 plus irrigation return flows, and operational 
bypass at Superior-Courtland Diversion Dam will provide some f low downstream. 

The Kansas Department of Wil dlife and Parks r.LaS requested that the 
Kansas-fustwick Irrigation Dist rict and Reclamation maintain. when possible. a 
flow of 20 cfs 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. 

1991 Summary - fustwick Division - Harlan CountY Lake OPerations 

The precipitation at Harlan County Dam totaled 19. 33 inches of rainfall 1 

which is 87 percent of nonnal. The inflow (67 ,293 AF) was below the dry- year 
forecast and an historical low at this site. No release was required during 
January, February. or December in accordance to the environmental assessment 
and the annual operating plan because of the low reservoir level. The highest 
water surface elevation for the year was 1937 .40 feet which was reached on 
June 17th ( 8. 60 feet below the top of conservation) . At the end of irrigation 
season (August 23rd) 139, 118 AF of storage remained in Harlan County Lake. 

Early in 1991 the Corps of Engineers (Corps) designated a minimum water 
level elevation of 1931.0 feet for Harlan County Lake . This restriction was 
invoked to protect the upstream face of the dam since the riprap only extended 
down to elevation 1928. 0. In late July, crops became seriously stressed from 
below nonnal rainfall and 100 degree heat. Using emergency authorities, 
Reclamation and the Corps signed an Interagency Agreement to transfer up to 
$3 . 5 million of funds to the Corps for extending the riprap to a l ower 
elevation on the face of t he dam. Because of the emergency , work on the 
environmental aspects of the riprap project could be accelerated and 

22 



construction started in the fall. This allowed the Corps to revise the 
drawdown level to elevation 1929. 0 feet. Placing of the riprap began in the 
fall and is ongoing. 

Harlan County Lake recorded an historical low reservoir level since initial 
filling of 1928.22 feet on October 27th . 

The 26 ,380 irrigated acres of the Bostwick District in Nebraska and the 
Kansas-Bostwick District above Lovewell Dam could not be furnished a full water 
supply so the irrigators operated with a limited supply. A total of 32. 081 AF 
(approximately 78 percent of total inflow) was delivered to Lovewell Reservoir 
through the Courtland Car1al. 

1991 Surr®arv - Bostwick Division - Nebraska 

The Bostwick Irrigation District in Nebraska diverted 39.993 AF for the 
i rrigation of 18,700 acres . Irrigators operated with a limited supply as a 
full water supply could not be delivered to these acreages. The gross crop 
value was $5,836.745 , which is $206,060 less than in 1990 . 

Irrigation releases from Harlan County Dam were discontinued on August 
22nd. This was the earliest shut off date on record. 

1991 Surrmary - Bostwick Division - Kansas 

The 1991 precipitation at Lovewell Dam totaled 21.25 inches. which was 
77 percent of no:nnal . The reservoir ' s conservation space filled on March 27th. 
Flood pool storage was utilized because of the limited water supply within the 
Bostwick Division. The maximum elevation of the water surface was 
1585. 51 feet. which was reached on June 3rd. Irrigation demands dropped the 
reservoir from the flood pool on June 29th. Antic ipating the possibility of 
water shortages in 1992, natural flow from the Republican River was diverted 
into Lovewell Reservoir through Courtland Canal from the end of irrigation 
season through the end of the year. 

The Kansas-Bostwick Irrigation District diverted a total of 64.110 AF to 
serve 7. 680 acres above Lovewell Dam and 23. 201 acres below Lovewell Dam. 
Irrigators operated with a limited supply since a full water supply could not 
be furnished to these acreages. The gross crop value was $7,712.560. which is 
$2,687,438 less than the previous year. 

The discontinuation of irrigation releases from Lovewell Dam on August 23rd 
was the earliest ever. Lovewell Reservoir recorded an historical low reservoir 
level of 1570.20 feet on August 22nd. 

1992 Outlook - Bostwick Division 

The Bostwick Irrigation District in Nebraska and the Kansas- Bostwick 
Irrigation District No. 2 expect to deliver water t~ 18, 000 and 25.000 acres, 
respectively. The Kansas-Bostwick acreage is substantially less than previous 
years and can be attriruted to the anticipation of water shortages and few 
alternative water sources. The storage in Harlan County Lake and Lovewell 
Reservoir and flows o f the Republican River and White Rock Creek will be 
i nadequate to meet the full dry- year irrigation requirement for the Bostwick 
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lands. District management will again be operating with a limited water supply 
to each irri.gable acre. 

The Corps of Engineers , in conjunction with Reclamation. developed a 
1992 operation plan that designated a minimum Harlan County Lake elevation of 
1927. 0 feet . However , the plan provides for sharing increased inflows among 
all beneficiaries of the lake should they occur. by both raising the mini.Jw.m 
p:x>l elevation and increasing irrigation releases as indicated by the following 
table . 

1927 mini.Iwm. Depending on inflow , up to 70. 000 AF can be released for 
irrigation. 

1928 minimum if inflows allow 78.000 AF to be released f o r irrigation. 

1929 minin:um if inflows allow 85. 000 AF to be released for irrigation. 

1930 minimum if inflows allow 93 , 000 AF to be released fo r irrigation. 

1931 minimum if inflows allow 100. 000 AF to be released for irrigation. 

1932 minimum if inflows allow 108.000 AF to be released for irrigation. 

1932.8 minimum if inflows allow 115.000 AF to be r eleased f or irrigation. 

Inflow to Lovewell Reservoir from the Courtland Canal wil l continue as 
necessary to allow for filling the reservoir from natural flow in the 
Rep.tblican River without storage releases from Harlan County Lake . Up t o three 
feet of flood p:x>l storage will be utilized at Lovewell Reservoir prior to the 
irrigati on season . This additional storage will help alleviate the expected 
irrigation shortages in the Bostwick Division. The lining of a section of 
Upper Courtland Canal will prevent the diversion of Republ ican River natural 
flow into Lovewell Reservoir from September 12th through November 12th. 
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CHAPI'ER 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 Irrjgation 
District is furnished by storage from Kirwin Reservoir and inflows from the 
North Fork of the Solomon River and Bow Creek . 

The operation of Kirwin Dam and Reservoir affords many opportunities for 
recreation, fishing, hunting I water sports 1 fish spawning, and preservation of 
waterfowl species . 

1991 S!..urmary 

The precipitation totaled 18. 88 inches I which was 82 percent of normal . 
The inflow (3 1 839 AF) was slightly greater than the dry-year forecast and an 
historical low f or this site . fue to low reservoir conditions no project water 
was released for irrjgation. Irrigators in the district continued to p.lDlp 

water from private wells to enable irrigation of some project lands . 

1992 o.ttlook 

The district estimates that 7 I 000 acres may be irrigated in 1992 . Nonnal 
precipitation and normal forecasted inflows from the North Fork of the Solomon 
River would be inadequate to irrigate these lands. A shortage of 2. 700 AF may 
be experienced with normal-year forecasts. Under dry-year forecasts. a 
shortage of about 18, 700 AF may be experienced. 

Webster Unit. Solomon Division in Raneae 

General 

The Webster Irrigation District has service available to 8,500 acres. 
The project water supply is provided by Web6ter Reservoir storage and flows of 
the South Fork of the Solomon River . 

1991 SunJnary 

In 1991 1 the precipitation at Webster Dam was 87 percent of normal 
( 20. 03 inches) . The inflow of 4, 502 AF was slightly greater than the dry-year 
forecast and an historical low for this site . 

The district diverted 4,916 AF for irrigation of 4.206 acres . Irrigators 
with private wells provided water for part of the project lands as a 
supplemental supply . The district reported a gross crop value of $1, 482 . 956. 
which is $504, 023 more than the previous year. 

1992 o.ttlook 

The carryover storage and the flows in the South Fork of the Solcmon 
River are expected to be inadequate under dry- or normal-year forecasts to 
irrigate 4 1 500 acres in the district in 1992 . Under dry-year inflows a 
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shortage of 20, 700 AF (total dry-year release requirement ) may be experienced . 
A shortage of 6,200 AF may be experienced with normal-year forecasts. 

Glen Elder Unit. Solomon Division in Kansas 

General 

Releases from Waconda Lake will be regulated as outlined in two 
memorandums of understanding between the state of Kansas and Reclamation . 
Releases are made for the city of Beloit, the long- term water service contract 
with Glen Elder Irrigation District, and water right administration . The water 
service contract with Beloit, Kansas, provides for the annual use of up to 
2, 000 AF of Waconda Lake storage . Water is measured at the Glen Elder Dam 
river outlet works . In any water year that the c ity ' s water supply is 
insufficient and there is surplus water in Waconda Lake, such additional water 
may be released for the city at a rate of $15. 00 per acre- f<X>t. 

The water service contract with the Mitchell County Rural Water Distric t 
No. 2 provides for use of storage water as available from Waconda Lake . Water 
usage is not to exceed 1, 009 AF per calendar year. 

To lessen ice damage to the upstream face of Glen Elder Dam during winter 
months , rel eases from Waconda Lake will be regulated each year to maintain a 
constant water surface level while the lake is ice-covered. This level will be 
varied 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 thousands of people for picnics, 
sightseeing, recreat ion, water sports , hunting, and fishing. 

When compatible with flood control operations, the operating criteria for 
Waconda Lake provi de for a stable or rising P<X>l level during the fish spawning 
period each spring. 

When possible, dr awdowns will be scheduled f or late summer and early fall 
so that exposed shore areas can be seeded. This seeding prevents wind erosion 
and provides winter food and cover f or wildlife and fish with spawning habitat 
in the spring when these areas are inundated. 

1991 Summary 

The precipitation at Glen Elder Dam was 80 percent of normal 
( 20. 04 inches) . The inflow ( 45, 4 75 AF) was between dry- and normal- year 
forecasts and the l owest since the dam was completed in 1967 . Storage releases 
of 728 AF were made for the City of Beloit and 4 , 543 AF was bypassed f o r 
quality control as directed by the State Water Ccmnissioner. Other controlled 
releases were 24, 287 AF. This amount inc ludes 5, 616 AF purchased by irrigators 
under tempor ary contracts . Releases of 737 AF were made to the Mitchell County 
Rural Water District No. 2 . 

1992 CXltlook 

The municipal requirement of Beloit and the requirements of the Mitchell 
County Rural Water District No. 2 will be met in full with releases as required 
from Waconda Lake. It i s expected that a Kansas Water CoiDIIlissioner will 
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request that inflows be passed through the lake for water right administration. 
It is anticipated that the Glen Elder Irrigation District will sign a long term 
contract with Reclamation prior to the 1992 irrigation season for Waconda Lake 
storage water. To minimize ice damage, the reservoir will be regulated to 
maintain a constant level during the months the reservoir is ice-covered . 
Waconda Lake will be operated with a stable or slowly rising pool early in the 
year and refilled with available inflows starting in late spring of 1992. 
Under normal-year conditions . the lake will be maintained at about three feet 
below the top of the conservation pool for next winter. 

Cedar Bluff Unit. Smoky Hill Division in Kansas 

General 

Cedar Bluff Reservoir storage and Smoky Hill River flows provide a water 
supply for the 6.800 acres in the Cedar Bluff Irrigation District. If required 
Cedar Bluff storage also furnishes a maximum of 2 , 000 AF each year for the city 
of Russell. Kansas. No water has been available for delivery to the district 
since 1978. 

Following several years of below-normal inflows . a share-shortage 
procedure was adopted July 31 , 1981. Separate pools were established for each 
user with inflow . outflow. and evaporation allocated on a monthly basis. 
Inflow and initial pool allocations were made on the basis of perfected maximum 
annual usage with the maximum accumulated storage being that allowed by each 
user ' s water right . 

A memorandum of understanding between Reclamation. Fish and Wildlife 
Service . the State of Kansas and Cedar Bluff Irrigation District No. 6 
concerning the reformulation and operation of the Cedar Bluff Unit was executed 
on December 17 . 1987. Implementation of the memorandum of understanding awaits 
appropriate legislative action by the Congress. 

1991 Summazy 

The precipitation was 17 . 85 inches which is 88 percent of normal . The 
inflow (2.183 AF) was slightly greater than the dry-year forecast and the 
second l owest on r ecord at this site. This year· s high content of 16. 052 AF 
was reached on January 14th and was 19. 268 AF below the bottom of active 
storage. Cedar Bluff Reservoir recorded an historical low reservoir level of 
2093. 42 feet on CCtober 30th. fue to continuing low water levels , no 
irrigation releases were made in 1991 (13th consecutive year). The state of 
Kansas used the fish hatchery facility with 54 AF released to the facility. No 
releases were made f or the city of Russell. 

1992 <Ntlook 

The reservoir elevation of 2093.55 f eet on December 31. 1991 , remains in 
the inactive pool. fue to pending legislation. no irrigation releases are 
anticipated during 1992. The Kansas Department of Wildlife and Parks estimates 
that 400 AF will be used in the operations of the fish hatchery facility during 
1992. 
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TABLE 1 
RESERVOIR DATA - NIOBRARA . LOWER PLATTE AND KANSAS RIVER BASI NS 

RESERVOIR 

Box Butte 

Merritt 

Sherman 

Calamus 

Davis Creek 

Bonny 

Enders 

Swanson 
Lake 

Hugh Butler 
Lake 

Har ry Strunk 
Lake 

- Elevation Ft . 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft . 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft. 
Total Acre-feet 

Net Acre- feet 

- Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft. 
Tot al Acre-feet 

Net Acre-feet 

- Elevation Ft. 
Total Acre-fee t 

Net Acre-feet 

- Elevation Ft . 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft . 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft. 
Total Acre- feet 

Net Acre-feet 

- Elevation Ft . 
Total Acre-feet 

Net Acre-feet 

Keith Sebelius - Elevation Ft . 
Lake Total Acre-feet 

Net Acre-feet 

Harlan County - Elevation Ft . 
Lake 3/ Total Acre-feet 

Lovewell 

Kirwin 

Webst er 

Waconda 
Lake 

Cedar Bluff 

Net Acre-feet 

- Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft . 
Total Acre-feet 

Net Acre-feet 

- Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

Total Storage (A.F . ) 
Total Net Acre-feet 

DEAD 

3969 . 0 
640 
640 

2875.0 
1 , 614 
1 ,614 

2118.5 
3,839 
3,839 

2185 . 0 
817 
817 

1998 .5 
131 
131 

3635.5 
1 ,418 
1,418 

3080 . 0 
8 , 467 
8 ,467 

2710 . 0 
2 , 118 
2,118 

2552.0 
6,313 
6 , 313 

2335.0 
4 ,160 
4 ,160 

2275 . 0 
2 . 718 
2 , 718 

1885 . 0 
0 
0 

1562 . 0 
5.054 
5 ,054 

1693 . 0 
6,385 
6.385 

\855 . 5 
2,184 
2,184 

1407.8 
1 ,236 
1 ,236 

2090 . 0 
8,261 
8 ,261 

55,355 
55,355 

CAPACITY ALLOCATIONS 1/ 

LIVE CONSERVATION 
I nac tive Active 

3976 . 5 
2 , 275 
1,635 

2896 . 0 
6,800 
5,186 

2129.0 
10,496 

6,657 

2213 . 3 
24,646 
23,829 

2003.0 
280 
149 

3638 . 0 
2,134 

716 

3082.4 
9,968 
1,501 

2720.0 
12 , 430 
10,312 

2558 . 0 
10,450 

4,137 

2343 . 0 
8 , 859 
4,699 

2280 . 4 
5 , 284 
2,566 

1927 . 0 
120 , 790 
120,790 

1571.7 
16,760 
11 , 706 

1697 .0 
9 , 785 
3,400 

1860 . 0 
5,300 
3,116 

1428.0 
36,671 
35,435 

2107.8 
35,320 
27,059 

318,248 
262,893 

4007.0 
31,060 
28 , 785 

2946 . 0 
74,486 
67 , 686 

2162.3 
69 , 076 
58 , 580 

2244 . 0 
127,400 
102 ,754 

2076 . 0 
32 , 459 
32 , 179 

3672 . 0 
41 , 340 
39,206 

3112 . 3 
44,480 
34 , 512 

2752 . 0 
112,21 4 
99,784 

2581 . 8 
37 , 776 
27, 326 

2366 . 1 
35,705 
26 ,846 

2304 . 3 
35,935 
30,651 

1946 . 0 
315, 09 0 
194,300 

1582 . 6 
41,690 
24,930 

1729 .25 
99,435 
89,650 

1892.45 
77 ,371 
72, 071 

1455 .6 
241 , 460 
204 , 789 

2144.0 
185 , 090 
149.770 

1,602,067 
1, 283.819 

FLOOD 
CONTROL 

3710 .0 
170 , 160 
128 , 820 

3127 .0 
74 ,520 
30, 040 

277 3 .0 
246 , 291 
134 , 077 

2604 .9 
86,627 
48,851 

2386 .2 
88,420 
52,715 

2331 . 4 
134,738 

98,803 

1973 .5 
811 , 808 
496,718 

1595 .3 
92, 150 
50,460 

1757 . 3 
314 , 550 
215 , 115 

1923 . 7 
260 , 740 
183 , 369 

1488.3 
963,775 
722 , 315 

2166 . 0 
376 , 950 
191,860 

3 , 955,210 2/ 
2 , 353 , 143 

===================================================== ============================================ === 
1/ Includes space for sediment storage . 
2/ Inc ludes total active storage for Box Butte, Merritt, Sherman , Calamus , and Davis Creek Reservoirs . 
3/ Harlan County Lake data revised and placed in use January 1 , 1990 . 



SUet 1 of 6 
TABLI 2 

6UitltARY Of 1tt1 OPIRATIONS 

HIRAOI fLATS PROJICT 
BOX BOTTI RISIRVOIR 

-------------------------------------------------- KIRAOI fLATS CANAL 
lnd of --------------------Groaa ltonth Diveraiona Ddhered 

Intlov Outtlov lvap . Precip . Content To Canal To hnoa 
llontb (AF ) (Ar) <Afl ( Inch .. ) (Af) (Af ) (AJ') 

--------- ---------Jan . 969 46 88 o . o8 8 .801 0 0 
Feb . 1.416 42 91 0 . 38 10. le3 0 0 
liar . 1 . 610 53 174 0 . 13 11. &ee 0 0 
Apr . 1 , 74 ~ 50 301 1.61 12.880 0 0 
!lay 4 . 809 66 390 4 . 08 17 . 113 0 0 
J"n• 2 . 589 66 578 4 . 30 18.068 0 0 
J"ly 0 7. 829 608 1.81 10.420 7 .854 2.n8 
A"l · 1.838 5 . 776 35& 2 . 08 5.825 5 . 478 2 . 845 
Sep . 1 ,535 52 238 2 . 25 7,110 0 0 
Oct . 1 . 588 50 187 1. 31 8 , &31 0 0 
Hov . 1.906 52 114 0 . 35 10 . Z70 0 0 
D•c: . 1 . 862 &0 13 0 . 00 11 . 7811 0 0 

--------- ---------TOTAL 21. 275 14 ,148 3 . 376 18 . 48 13 . 333 5,841 
HOTE . --111ra1e Fleta Cana l : Acree 1rr11ated 1881 -- 10,488 

SAMDBILLS DIVISION 
UNSWORTH OMIT 

tiERRITT R&SIRVOIR 
-------------------------------------------------- AINSWORTH CANAL 

!nd of --------------------Groaa llontb Raleaae Deliva red 
lntlov o .. ttlow Evap, Precip . Content To Canal To faru 

tlonth ( AF l (AF) <AF ) <Incheel (Af) (AF) (Ar) 

--------- ---------J an . 14 .929 14 . 688 241 0 . 20 88 . 831 0 0 
Feb. 16 . 429 15 . 124 305 0 .61 68.831 0 0 
liar . 16 . 686 12 . 893 431 2 . 25 72.193 0 0 
Apr . 13 . 652 10.909 737 1.55 74.199 0 0 
!lay 16 . 261 14 .063 1.312 6 . 14 75,075 2,082 0 
J"ne 16 . 272 14.965 1.183 2 . 87 74 . 199 4,814 782 
J"lY 14 . 640 37 . 636 1.275 0 . 99 49 . 928 34.799 26 . 398 
A"l · 15 , 121 30 . 060 824 2 . 1i 34 , 165 28,121 21 . 680 
Sep . 16 , 699 7, 676 546 0 . 53 41.642 5 . 188 3 , 411 
Oct . 16 . 199 984 611 1.35 58.248 0 0 
Hov . 15 , 435 2 . 422 428 1.33 68,831 0 0 
Dec . 12.004 11 . 956 318 0.00 88.560 0 0 

--------- ---------TOTAL 181.317 173 , 376 6 .212 19 . 83 75 , 012 &2.252 
HOTE . --Ainaworth Canal : Acree 1rr11ated 1991 -- 33 , 400 

ltiDDLI LOOP DIVISlOII 
tllDDLI LOOP UNIT 1/ fARWILL OMIT 

SARG!MT UNIT IIIDDLI LOUP PUBLIC SMIIKA" BISIRVOII 
SABGilfr CANAL POWIR CANALS ---------------------------------------------- fARWELL CANALS 

-------------------- ------------------- Di•eraiona End ot --------------------Oiveraioaa Delherec! Di•eraiona To Sher••n Groaa tlonth Releaae Delivenc! 
To C&.Dal To Ferae To Canals Feeder Canal Inflow Outflow lvap . Precip . Con tan\ To Canale To Far•• 

llonth (Al l (AF l ! All (AF) ( Arl (U) (AF) (lnchu l ( Af ) ! Ar l <AF) ---------- --------- ------------------ --------- --------- ---------J an. 0 0 0 0 627 1. 308 252 0 . 60 49.850 0 0 
Feb . 0 0 0 0 913 1.291 311 0 . 43 48 . 961 0 0 
liar . 0 0 0 0 !128 1 . 303 544 1.10 48 . 042 0 0 
Apr . 0 0 0 10.031 8 . 849 1 . 303 !115 3 . 00 54 . 673 0 0 
!lay 0 0 2 . 741 18.834 17.570 1 . 533 1.345 4 . 92 69,365 0 0 
J"ne 2.795 943 6 . 690 17.302 1S , 881 18 , 157 1 , 204 3 . 69 8S,885 18, 523 3.475 
J"ly 13 . 956 9 .665 13 .728 14.739 13 . 820 37 , 801 1.185 2 . 63 40 . 319 36 . 488 24.891 
AUI . 9 .281 7 . 064 13.050 19 , 532 16 . 572 32,1134 807 0 . 17 23. 150 31.817 22 . 498 
Sep . 1 . 438 853 3 . 656 28.273 2S . 479 992 717 1. 33 48 .920 0 0 
Oct . 0 0 0 8.378 7 . 615 1.083 730 1.65 52.722 0 0 
Hov . 0 0 0 0 521 1.303 401 1. 72 51.531 0 0 
Dec . 0 0 0 0 595 1.308 233 0 .95 S0.584 0 0 -------- --------- ------------------ --------- --------- ---------TOTAL 21. 410 18 .525 39 .885 114 . 888 108.970 100 . 318 8.852 22 . 39 84 . 828 50 . 864 

1/ Non-Project . Includee 1. 093 a . f . diYarted f roe Shanoan feeder Canal and 108 a . f . loe e . 
NOT£. --Sarcent. Cana~ : !Iiddle Loup P .P . Canale : farwell Canale : 

Acre a 1rr1Cated 1991 -- 13 . 189 Acre a irri1at.ed 1991 -- 14 . 319 Acre a irr11at.ed 1881 -- 48,942 

NORTH LOOP DIVISION 
CALAIIOS RISUVOIR 

---------------------------·------·--------------- MIRDAII CANAL 
lnd of --------------------Groea tlonth Bel•••• Delivered 

Inflow Outflow l•ap. Prac ip . Content To Canal To fanoa 
llonth ( AI' ) ( A!' ) (U) ( lllcheal (AF) ( Af l (All 

--------- ---------J ar, 18.054 16 . 647 448 0 . 79 107 . 784 0 0 
Feb . 17 .907 17. H J 556 0 . 58 107 . 892 0 0 
liar . 19 . 807 10.038 1. 011 0 . 92 118 . 450 0 0 
Apr . 20 . 620 9 .933 1 . 725 3 . 89 125 . 412 1 . 283 0 
tl&y 26.262 22 . 417 2.288 3 . 89 126 , 991 5 , 111 24 
J"na 23.235 27.398 2 . 471 2 . 91 120.357 6 . 815 1.872 
J" lY 17 . 010 40. 403 2 . 502 0 . 93 94 . 482 21.521 11.516 
A"C 18 . 188 35.933 3. 249 l. 20 73 . 468 18 .015 9 . 511 
Sep . 19 .968 29.345 l . TS5 5 . 13 82.338 2.947 1 . 725 
Oct . 19.104 3.263 9117 2 .53 77 . 190 0 0 
Nov . 20 .622 2. 150 810 2 . 24 95.052 0 0 
Dec . 19.207 5 . 391 394 0 . 62 108 , 474 0 0 

--------- ---------TOTAL 239 . 984 220.36 1 17 . 972 26 . 63 53 . 672 24.448 
HOTE - -tlirdan . Geraniue & Scotia Canale : Aci-ee irri1ated 1991 -- 19 . 098 



Sheet. 2 <>! !> 
TABI..E 2 

SOHHARY OF 1991 OPERATIONS 

UPPER REPUBI..ICAN DIVI SION 
ARHEI.. UNIT 

BONNY RESERVOIR 
--------------------------------------------------

End of Out. flow 
Groas Hont.h To Hale 

Inflow Outflow !v~ap Prec1p . Cont.ent. Dit.ch 
ll<>nth CAF I CAF I CAFI Cinchoo) ( Ai') (AF ) 

Jan 1. 551 461 169 0.20 36 . 460 0 
Feb 1 . 360 417 203 0.22 37 . 200 0 
bar 1 . 66!> 461 310 1. !>1 38.094 0 
Apr 1 .604 446 692 1. 64 38 . !>60 0 
tlay 2.26 4 4!>4 1. 000 4 .61 39. 370 0 
June 1.784 37!> 1. 211 4 .07 39.!>68 0 
J\llY 5.!>36 1. 36!> 1. 269 5 . 47 42 . 410 775 
~. ... 1 . 683 1.884 1. 097 2.76 41.172 488 
Sep 34 70 4 972 0.91 39.!>30 360 
Oct 601 !>73 703 0 . 12 38.85!> 26!> 
Hov 1 . 732 298 369 2.53 39 . 920 0 
!iec 1 . 553 307 23!> 1 .08 40.931 0 

TOTAL 21.367 7. 74!> 8.230 2!> . 12 1.888 
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Sh .. t 3 of 6 
TABt.l 2 

SUIIIIARY or 1881 OPlllATIOIII 

FRIHCKIIAN-CAIIBRIDGI DIVISION 
FR!NCKIIAN UNIT 

ENDERS R!SERVOIII 
----- ----·---- ------------------------------------ CUt.BIRTSON CANAL ~IRTSON lXT . CANAL 

lnd of -------------------- --------------------Grou llonth Dhereiona Delivered Di•eraiona Delivered 
Inflow Outflow lvap. Precip . Content To Canal To fanoa To Cat>al To fal'Wia 

Ito nth CAF l CArl CArl Cinchaa l CArl CArl CArl (4J) (if) 

--------- --------- ---------- ---------Jan . 1 . 818 83 87 0 . 09 17.850 0 0 0 0 
Feb. l. 494 58 78 0 . 07 19 . 210 0 0 0 0 
liar . l. 677 81 153 1.02 20 . 673 441 0 0 0 
Apr . 1.817 60 324 1.95 21.1108 3.018 422 0 0 
!lay 2 . 278 61 481 4 . 88 23 , 880 2.202 481 1133 0 
JW1a 1.308 712 686 1 . 51 23 , 871 1. 2811 127 1.711 0 
July 1.420 10 . 088 487 3 . 31 14.501 2.701 1.1132 1.1153 3.074 
A ... . 1. 327 2 . 348 438 0 . 311 13 .047 1.341 1. 0411 1.1176 118 
Sap. 1.120 87 318 1.78 13 . 782 0 0 0 0 
Oct . 1 . 205 811 234 1.22 14.884 0 0 0 0 
llov . 1.659 60 143 1.08 18.140 0 0 0 0 
Dec . 1. 57b 61 87 0 . 84 17.570 0 0 0 0 

--------- --·------ ---------- ---------TOTAL 18 . 299 13. 71 8 3 . 375 18.10 10.972 4, 711 11.171 3 . 8110 
NOTI . --Culbertaon Canal : Cult..rtaon lxtaneion Canal : 

Acree irriaaud 1991 -- 7 . 970 Aorea 1rr1•atad 1981 10.158 

fRINCKIIAN-CAIIBRIDGI DIVISION (Continued) 
KEBliR-DRifTWOOD DNIT 

SWANSON LAII 
-------------------------------------------------- llllliR-DRirTWOOD B.t.RTLIY ClliAL 

lnd of -------------------- --------------------Groaa llonth Raleaaa Del1vared Di•era iona Deliverad 
Inflow Outflow Bvap . Precip . Content To Canal To Fal'Wia To Cat>al To faraa 

llonth CAF) CAF) CArl Cinchea l CArl CArl CArl CAfl CArl 
--------- --------- --------- ---------

JaD . 2.512 61 204 0 . 21 42.128 0 0 0 0 
Feb. 5.972 58 2~1 0 . 02 47 . 793 0 0 0 0 
liar . 6 .657 81 470 1. 81 53,919 0 0 0 0 
Apr . 7 . 458 80 952 3 . 36 80 . 385 0 0 0 0 
!lay 8 . 474 61 1 .286 ~ . 2tj 67 , 492 0 0 0 0 
Jun• 7 . 486 4 . 187 1.816 2 . 13 88 .953 3,308 82~ 929 480 
July 4 .673 20.739 2.027 4 . 04 50 . 860 12 . 812 7 , 999 4,378 3 . 186 

""'· 2 .575 13 . 607 1.435 1. 01 38 . 393 9.783 7 . 274 2.829 2.290 
Sep. 45 60 1.117 1. 05 37.261 0 0 0 0 
Ck:t . 850 61 736 0 . 98 37.314 0 0 0 0 
Hov . 5 .544 80 467 1. 51 42.331 0 0 0 0 
Dec . 6 .659 61 29 1 0 . 95 48.838 0 0 0 0 

--------- --------- --------- ---------TOTAL 58 . 885 39 .074 11.054 22 . 11 25.903 16.098 8 . 134 5 . 1116 
IIOTI . --Haekar-Driftwood Canal : Bartlay Canal : 

Acree irriaated 1991 -- 15.588 Acre a irri,atad 1981 -- 8.228 

FRINCHIIAN-CAIIBRIDGI DIVISIOM (Continued ) 
RID WILLOW UNIT 

HUGH BDTLER LAitE 

-------------------------------------------------- RED WILLOW CANAL 
Bnd of --------------------Groea tlonth Diversions Delivered 

Inflow Outflow Evap . Preci p . Cont.ent. To Canal To Parwa 
!lonth ( AFl CAFl CAF l Clnchee l CAFl CAFl CAFl 

--------- ---------Jan . 1.06~ 246 73 0 . 16 22.692 0 0 
Feb . 1 . 270 222 88 0 . 29 23.852 0 0 
liar . 1 . 499 246 164 1. 04 24.741 0 0 
Apr . 1. 796 238 413 3 . 24 25.886 0 0 
!lay 2.612 246 516 5 . 87 27.736 0 0 
Ju.ne 1. 708 1. 466 867 3.97 27.291 926 286 
July 1. 213 4.046 736 4 . 21 23 . 722 3.346 2.505 
Aua . 692 4.673 599 0. 29 19 . 142 2 .747 2.435 
Sep . 672 238 486 0 . 94 19 .090 0 0 
Oct . 820 246 347 0 . 88 19 .317 0 0 
Hov . 1 . 483 238 170 1.65 20.392 0 0 
Dec . 1 . 367 246 98 0 . 97 21.415 0 0 

--------- ---------TOTAL 16 . 197 12 . 371 4 . 357 23 . 49 7.019 5 . 22 6 
HOTB . --Rad Wlllov Canal : Acree irrhated 1991 -- 4.749 

FREHCHIIAN-CAIIBRIDGB DIVISION CContinued l 
CAHBRIDGB UNIT 

HARRY STRUNI LAitE 
-------------------------------------------------- CAIIBRIDGB CANAL 

End of --------------------Gross llonth Dhereione Delivered 
In !low O..tflov Bvap . Precip . Content To Canal To far•• 

!Son ttl CAF) CArl CAFl Cinchee ) CAFl CAP ) (AI!') -------- --------- ---------Jan . 2 . 351 14 78 0 . 35 22.490 0 0 
Fa b . 2. 774 17 96 0 . 57 25 .151 0 0 
l!ar . 3 .007 47 190 0 . 85 27,921 0 0 
Apr . 3 . 345 48 ~28 3 . 19 30.892 0 0 
!lay 6, 471 77 714 ~ . 29 36.372 0 0 
June 3.886 4.566 1 .095 3 . 85 34. 597 3 . 465 1.590 
J uly 1. 946 13 . 006 1.035 1.68 22.502 12 .936 9.402 
Au, , 2.053 10 . 488 616 2 . 38 13 . 473 9 , 402 7.210 
Sep . 1. 803 1. 553 459 1. 09 13.264 0 0 
Ck:t . 2.016 159 289 0 . 64 14.832 0 0 
Nov . 2 . 607 31 156 2 . 17 17 . 452 0 0 
[lee . 2.799 25 88 1.04 20 . 138 0 0 

--------- ---------TOTAL 3~.258 30 . 009 5.342 23 . 08 25.803 18.202 
HOTE . --Cambrid•e Canal : Acree irri•ated 199~ -- 16.227 



TABLE 2 
SUMMARY OF 1991 OPERATIONS 

lAHASlA DIVISION 
ALlfi!HA UNIT 

ltEITH SEBELIUS LAilE 
-------------------------------------------------- ALMBHA .CANAL 

End of Releaee --------------------
Groec Honth To City DiYereione Delivered 

Inflow Out flo• Bvap. Preeip. Content Of Horton To Canal To hr11e 
Month !AFl !AFl CAF) (!Debe e) (Afl CAY ) CAP) (A F) 

--------- --------- ---------
Jan . 157 28 32 0.34 4.230 26 0 0 
Feb . 190 22 40 0 . 13 4.358 22 0 0 
Har . 213 27 72 0 . 60 4. 472 27 0 0 
Apr . 287 38 217 3 . 31 4.508 36 0 0 
Hay 603 34 228 5 . 41 4 .847 34 0 0 
June BOO ss 379 2.52 5.213 55 0 0 
July 0 69 443 1 . 80 4 .701 89 0 0 
Au • . 29 54 318 2 . 36 4 ,358 54 0 0 
Sap . 48 48 246 3 . 21 4 .112 48 0 0 
Oct . 0 39 171 0 . 76 3.894 39 0 0 
Nov . 198 24 78 2 . 02 3.990 24 0 0 
Dec . 132 24 41 0 . 80 4 ,057 24 0 0 

--------- --------- ---------TOTAL 2.653 456 2.271 24 .38 456 0 0 
NOT! . --Alaena Cana l · Due to the •bort•c• ot a~oraae va~er in lleith Sebeliue Lake, Al11ena Canal wae 

in operation duri .. the 1991 irri•ation eeaeon . 

BOSTWICI DIVISION 
FIWII:LIN CHIT 

RAI!LAN COOliTY LAU 
--------------------------------------------------

Data fro11 Corpe of l! .. inaen FRANitLIN CANAL NAPONEE CANAL 
----------------------------------------- End of ------------------- --------------------Groee Honth Release Delivered Release Delivered 

Intlow Ou~tlow Evap Precip . Con~ent To Canal To Farme To Canal To Farma 
Hon~h !AFl !AF ) !AF ) 0Dcbee) (AFl !AF) (AF) !AF) (AF) 

--------- --------- ---------Jan . 3 . 174 0 738 0 . 23 177.075 0 0 0 0 
Feb . 8.890 0 555 0 . 00 185 , 410 0 0 0 0 
Mar 9 . 16 4 0 1.101 0.97 193 . 473 0 0 0 0 
Apr . 8 .027 0 1.908 2.86 199,592 0 0 0 0 
Hay 13.783 0 2.664 4 . 70 210.711 0 0 0 0 
June 8.394 10.549 5,048 1 . 42 203.5 10 2.065 553 187 93 
July 2.866 37.807 6.058 2.15 182,511 11 .587 4,728 1. 081 560 
Aua . 2, 041 21. 783 5 . 028 2 . 69 137.741 7,156 2.286 848 508 
Sep . 198 0 4 ,893 0 . 94 133 , 048 0 0 0 0 
Oct. 704 0 3.568 0 . 81 130 , 182 0 0 0 0 
Nov . 4 . 024 0 1. 785 1 . 85 132 , 421 0 0 0 0 
Dee . 6.028 0 889 0 . 91 137,580 0 0 0 0 

--------- --------- --------- ---------TOTAL 67 . 293 70 . 139 34 ,213 19 . 33 20.808 7.548 2.09 4 1.161 
NOTE . --Frank lln Cana l : Acree irriaatad 1991 - 11.009 Haponee Canal: Acree i rri•at.ed 1991 - 1. 371 

BOSTWICil DIVISION (Continued) 
SUPERIOR-COORTLAND UNIT 

COURTLAND CANAL - ABOVI LOVEWELL 

FRAHilLIN POHP CANAL SOPKRIOR CAtiAL NEBRASJtA OSI llANSAS US! 
----------------- --------------------Div . D<:l . Div . Div. Total Delivered Divereion Delivered 

llonth 

Jan . 
Feb . 
Har . 
Apr . 
May 
June 
July 
Aua . 
Sep . 
Oct . 
Hov . 
Dee . 

To Canal To Far•e 
!AFl (AF) 

0 
0 
0 
0 
0 

499 
1. 419 

866 
0 
0 
0 
0 

0 
0 
0 
0 
0 

198 
883 
537 

0 
0 
0 
0 

2.784 1.618 
HOTB . --Franklin Pump Canal : 

Acree irri•ated 1991 
Superior Canal : 
Ac ree 1rr1aa~od 1991 

LOVEWELL 

To Canal To Ferae D1v . 
(AF) ( AFI (AF) 

0 0 0 
0 0 0 
0 0 5.229 
0 0 6 . 467 
0 0 7,557 

2.385 877 7,529 
6,554 2 . 859 15,027 
3,316 1 . 093 12 .288 

0 0 2.922 
0 0 3.396 
0 0 4.828 
0 0 5.849 

--------
12.235 4.829 71.090 

2.014 

5,071 

BOSTWIC~ DIVISION !Continued ) 
COORTLAND UNIT 

RESERVOIR 
--------------------------------------------------End of 

Groee Month 
Inflow Outflow Evap. Precip. Content 

llontb ( AF ) ( AF ) (Ar) !Inehee ) (AF ) 

Jan . 361 6 155 0 . 39 37.630 
Feb . 427 11 196 0.02 37,850 
Har . 4 ,796 12 374 2 . 43 42.260 
Apr . 4 . 928 18 700 1.80 48.470 
Hay 6,054 911 923 5.00 50,890 
June 1.043 9.695 1 , 498 2.28 40,540 
July 4 .717 22 . 128 1,399 2 . 04 21,730 
Au& . 5,309 10.067 732 l. 84 16,240 
Sep . 1.880 18 562 1.11 17,540 
Oe~ . 2. 476 12 464 0 . 7~ 19.540 
Nov 4 . 228 12 296 2 . 15 23 .460 
Dec: . 4 , 724 6 158 1. 49 28.020 

TOTAL 40.943 42.896 7. 4!>7 21.25 
NOTE . --Cour~land Cana l belou Lovawell : Ac ree 1rri•ated 

Total To Far•• To Canal To FaMilia 
(AF) (AI") (AF) ( AF) 

--------- --------- ---------
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

372 235 5, 441 1, 877 
1,059 720 9.878 5.805 

641 459 5.531 2.902 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

--------- --------- ---------2.072 1. 414 20.850 10,184 
NOTE . --Courtland Cana l--Hebreeka Uae : 

Acre a irri•atecl 1991 -- 1,235 
Courtland Canal-- l.aneae Uee : 
Acre a irri•ated 1991 -- 7 , 680 

COURTLAND !Below) 
-------------------Releaee Delivered 
To Canal To rar11e 

CAFl ( AF ) -------- ---------
0 0 
0 0 
0 0 
0 0 

887 0 
10,772 4.728 
22,348 12.803 
9,273 4 .639 

0 0 
0 0 
0 0 
0 0 

--------- ---------
43.260 22.168 

1991 -- 23.201 
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TABLE 2 
SUIIIIARY or 18&1 OPIIIATIOMS 

SOLOIIOM DIVISION 
llliiiiiN UNIT 

lliiiiiiM II!SIIIYOIR 
----"--------------------------------------------- URIIIM CANAL 

lnd of --------------------Groea llonth lleleaee Delhered 
Inflow Outflow lvap . Precip . Content To Canal To Jaraa 

Honth ( Af ) (A F) (Af) (Incbea ) (Ar) (AF) (Ar) 

--------- ---------Jan . 88 0 57 0.18 8.173 0 0 
feb . 368 0 79 0.00 8.082 0 0 
liar . 628 0 136 1. 79 9 .555 0 0 
Apr . 60 1 0 351 2 . 11 9.806 0 0 
Hay 1.208 0 404 3.42 10.808 0 0 
June 271 0 868 1.07 10,212 0 0 
Jul y 30 0 747 1.13 8,495 0 0 
AUI . 301 0 535 4 . 59 8,281 0 0 
Sep . 0 0 517 0 . 69 a. 744 0 0 
Oct . 0 0 388 o.u 8,378 0 0 
Nov . 227 0 141 2 . 11 8,484 0 0 
Dec . 118 0 74 1 . 35 8,508 0 0 

--------- ---------TOTAL. 3, 839 0 4 , 074 18 .88 0 0 
MOTI . - - Ili rw in Canal : Due to the ahort .. e of ator .. e vater in lirvin Reaervoir , 11rv1n 

Canal waa not in operation durinc the 1891 irri1ation aaaaon . 

SOLOIIOM DIVISION (Continued) 
IIIBSTIR UNIT 

WEBSTER RISIIIYOIR 
-------------------------------------------------- OSBOIINI CAIIAL 

Inflow Outflo10 
Honth ( Af ) (A F) 

Jan . 78 0 
Feb . 482 0 
Har . 8 0 
Apr . 268 0 
Hay 1. 682 0 
June 980 377 
July 0 7.148 
~. .... . 163 119 
Sep . 324 0 
Oct . 0 0 
Hov . 332 0 
Dec . 205 0 

TOTAL. 4,502 7 , 844 
HOTI . --Oeborne Cana l : Acree 

lnd of --------------------Groaa llonth D1vara1ona 
lvap . Precip. Content To Canal 
(Ar) ( Incbea) (U) ( Ar) 

---------
92 0 . 18 11 , 978 0 

115 0 .00 12 , 346 0 
203 1.26 12 , 151 0 
456 2 . 11 11,964 0 
537 5. 40 13.088 0 
814 1. 77 12,878 0 
757 1.56 4 , 973 4 ,812 
438 2 . 84 4 , 681 104 
367 0 .98 4.648 0 
282 0 . 88 4 . 266 0 
131 2 . 06 4 . 467 0 
73 1.38 4 .589 0 

---------4 ,262 20 . 03 4 , 918 
irrilated 1881 -- 4 ,206 

SOLOI!OIC DlYISlOII (Continued) 
GL.IM ILDIR OHIT 

Delivered 
To rar.t~ 

( Ar) 

---------0 
0 
0 
0 
0 
0 

1,828 
28 

0 
0 
0 
0 

---------1 , 854 

WACONDA LAlli OUTrLOW TO RIVII 

City of Belo i t 
lnd of ----------------- Other 

Groaa llonth Stor&~• Quality Controlled 
Inflow Outflow lvap. Precip . Content Releaae Bypaaa leleaaea 1/ 

llontb <AF l CArl (Ul (lncbea) CArl (Ar) ( Ar) (Ar) 

-------- ----------Jan . 3,321 5,111 868 0 . 29 211 , 013 0 0 &, 058 
Feb . 3,329 2, 827 853 0 . 02 210 , 682 0 0 2,777 
liar . 4 , 126 2,163 1. 591 1.75 211.013 0 838 1.487 
Apr . 4, 786 1 , 168 4 , 321 1. 02 210.311 0 1.107 0 
!lay 13,280 1 ,287 4,855 3 .22 217,449 0 1,230 0 
J une 4 .289 2,837 8 , 122 1.80 210,779 57 0 2 , 710 
Jul7 1.178 8.659 9.300 0 . 66 196, 998 268 0 8 , 321 

""'· 4 , U 9 3,303 6,237 5 . 82 190,807 177 0 3 , 059 
Sep . 343 1,550 5.050 1. 31 184 ,850 117 0 1 . 369 
Oct . 0 1,298 4 , 428 0. 48 178 , 924 88 0 1.142 
HoY . 3 , 131 1,098 1.817 1 . 84 179,340 33 845 384 
Dec. 3,245 978 811 1.82 180,788 0 922 0 

leleaae To 
111tcnell Co . 

1110 Mo.Z, 
(All 

53 
50 
57 
69 
57 
70 
12 
81 
84 
68 
58 
54 

TOTAL 45 , 47 5 30,295 47 , 853 20.04 728 4,543 24,287 737 
1/ Includea rel eaaea tor vater ri1bt adainiatration and 6 , 618 acre-feet delivered under Te•porarr 

Contract• f or irri1ation ot 5 , 351 acrea . 

SMOlT RILL DIVISION 
ILLIS UNIT 

CIDAII BLOFJ RI~IRVOII 
---------------------------------------------------------------------------------------------STORAGIS 1/ 

lnd ot ------------------------------- Relaa•• 
Groea llontb Phh A City of To Fi•b 

Inflow Outflow lvap. Precip. Content IIUdlUe ....... u Irri1ati010 Hate herr 
llontb CArl (Ar l (U) ( Inchea) (Af) (Ar) CArl <Arl (U) 

-------- --------- ---------- --------
Jan. 74 0 100 0 . 08 15 , 871 1 ,052 832 6.026 0 
Feb . 8 5 122 0 . 00 15,852 1.031 823 5 , 937 5 
liar . 8 0 216 1.30 15 . 842 1 , 003 805 5,773 0 
Apr . 253 3 562 2 .21 15.330 964 579 5 , 526 2 
llaJ' 634 8 651 3 . 89 15 . 304 887 577 5 . 489 8 
June 291 14 983 2 . 22 14,81·8 888 521 4. 968 14 
Jab 156 8 1 ,048 1. 58 13.718 742 447 4 .288 a ...... 270 3 858 2 . 33 13 , 127 885 399 3 , 802 3 
Sep . 40 3 778 0 . 34 12 , 388 562 338 3.227 3 
Oct . 34 7 531 0 . 78 11 , 684 488 288 2,837 7 
HoY. 228 1 203 1 .75 11 , 908 496 289 2,852 1 
Dec. 188 2 116 1.3~ 11 , 980 508 30& 2 , 906 2 

--------- --------- ----------TOTAL 2. 183 55 6. 145 17 . 86 54 
1/ Total Stora1e = 8,261 A. F. + Fieh A Wildlife + City ot lluaaell + Irr i1ation . 
HOTI . --Ceoar Blut! Cana l : Due t o the ahort .. e of etora1e vater in Cedar Bluff leaervoir, 

Cedar Bluff Cana l wae not in operation durinl the 1981 irr11ation aeaaon . 
Ho releaaea were •ade t or the City of Ruaeell , lanaaa . 
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TABLI 3 
ACRIS IRRIGATID II 1991 AID ISTI!ATIS fOR 1992 

Acres lstiuted 
wm Acree Acres to be 

Sen ice lrri&ated lrri&ated 
lrrigatioa District aad Caaal hdlable iD 1991 ia 1992 
----------------------------- --------- ---·----- ------··---
!irace flats Irri1atioR District 

Birage flats Ca1al 11,662 10,496 11 ' 000 
Ainavort~ Irriaatioa District 

!imorU Caul 34 ,539 33 ,400 34,000 
Sargeat lrricatioa District 

Sarant Canal 13 '922 13 ,189 13,000 
rartell Irriaation District 

hnell Canal 50,051 46,942 46' 000 
Ttia Loupa Irricatioa District 

!bo•e Da•ia Creek 34,012 19 ,098 21,500 
Belov Datia Creek 0 0 4,500 

--------- --------- ---------
Total TtiR Loupe Irri&atioR District 34,012 19,098 26,000 

Frencbaaa YalleJ Irricatioa District 
Culbertson Caaal 9,600 7,970 8,000 

B • iV lrricatioR District 
Culbertson lxteaaion Caaal 11 ' 490 10' 156 10,000 

Freacbaan-Caabridce Irricatioa District 
!eeier-Drifttood Canal 16 ,416 15,588 15,600 
Red Millo• Caaal 4,932 4,149 4,700 
Bartl eJ Caaa 1 6,539 6,229 6,200 
Caabridce Canal 17 ,053 16,227 16,300 

--------- --------- --------· 
Total freachaaa-Caabridce Irriaation District 45,000 42,T93 42,800 

Alaeaa Irri&atioa District 
Alana Caul 5,T63 0 5,100 

Boatvici Irriaatioa District ia lebraata 
FmHia Caul 11,116 9,009 8,800 
lapoaee Caul 1,131 1,311 1,300 
fraailia Puap Caaal 2,091 2,014 1, 980 
Superior Caul 5,863 5,071 4,800 
Courtlaad Caaal (lebraata) 1,980 1,235 1,200 

--------- --------- ---------
Total Bosttick Irricatioa Diat . ia lebraaka 22,187 18 , TOO 18,000 

lanaae-Boattick Irricatioa District 
Courtlaad Canal aboYe Lotetell 13' 550 7,680 5,700 
Court laad Caaal helot Lotetell 28,338 23 ,201 19 ,300 

--------- .......... .. ... ... ... .. ---------
Total lanaaa-Boattict Irri&at ioa District 41,888 30,881 25 ,000 

linin Irri&atioa District 
linin Canal 11,435 0 T,OOO 

Webster Irricatioa District 
Oabone Caul 8,500 4,206 4,500 

Cedar Bluff Irri&atioa District 
Cedar Bluff Caaal 6,800 0 6,800 

--------- --- ----- · .... ......... ... ...... ... ... 

TOTAL PROJICT OSIS 307,449 237,831 257,200 

BoD-Project Oaea 
Biddle Loup Public Poter • Irri&. Diet . Caaala 15,000 14.319 14,400 
Bale Ditch TOO 100 700 

........................... ...... ...... ... ......... ... ---------
TOTAL 101-PROJICT OSIS 15,TOO 15 ,019 15 ,100 

...... ... ...... ... ...... ... --------- --------· 
TOTAL PROJICT !ID 101-PROJICT 323,149 252.850 212.300 
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RELEASE RESERVOIR REOUIREKEHT EMD OF MONTH RESERVOIR 

MONTH 

INFLOW 
MEAN 1000 
CFS AF 

EVAPORATION 
1000 

INCHES AF 

REQUIREMENT 
MEAN 1000 
CFS AF 

SPILL 
1000 

AF 

SHORTAGE 
1000 

AF 

ELEV 

FT 

CONT 
1000 

AF 

CHANGE 
1000 

AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 18 . 1.1 1. 06 . 1 2 . . 1 . 0 . 0 3992.6 12.7 . 9 
FEB 25 . 1.4 1. 32 . 1 2 . . 1 .0 . 0 3993 . 8 13 . 9 1.2 
MAR 34 . 2 . 1 2 .33 . 2 2 . . 1 . 0 . 0 3995 . 5 15 . 7 1.8 
APR 25 . 1.5 3 . 79 . 4 2 . . 1 .0 . 0 3996 . 4 16.7 1.0 

MAY 
JUN 

16 . 
0 . 

1.0 
. 0 

5 . 85 
7 . 15 

. 6 

. 6 
2 . 

168 . 
. 1 

10 . 0 
. 0 
. 0 

. 0 

. 0 
3996 . 7 
3984 . 8 

17.0 
6 . 4 

. 3 
-10 . 6 

JUL 
AUG 
SEP 

0 . 
10 . 
12 . 

. 0 

. 6 

.7 

7 . 83 
6 . 19 
5 . 39 

. 3 

. 2 

. 2 

2 16 . 
218 . 

59. 

13 . 3 
13 . 4 

3 . 5 

.0 

. 0 

. 0 

10.0 
13 . 0 

3 . 0 

3977 . 9 
39 77 . 9 
3977 . 9 

2 . 8 
2.8 
2 . 8 

-3 . 6 
. 0 
. 0 

OCT 10 . . 6 3 .08 . 1 2 . . 1 .0 . 0 3916.9 3.2 . 4 
NOV 22 . 1.3 1. 67 . 1 2. . 1 . 0 . 0 3961 .2 4 . 3 1.1 
DEC 20 . 1.2 . 97 . 0 2 . . 1 . 0 . 0 3983 . 2 5 . 4 1.1 

TOTAL 11 . 5 46 . 63 2 . 9 41.0 . 0 26 . 0 -6.4 

MOST PROBABLE INFLOW CONDITIONS 
JAN 
FEB 

26 . 
34 . 

1.6 
1.9 

1. 06 
1. 32 

. 1 

.1 
2. 
2. 

. 1 

. 1 
. 0 
. 0 

. 0 

.0 
3993 . 1 
3994 . 8 

13 . 2 
14.9 

1. 4 
1.7 

MAR 
APR 
MAY 

46 . 
37. 
26. 

2 . 8 
2.2 
1.6 

2.33 
3 . 79 
4 .73 

. 2 

. 4 

. 5 

2 . 
2 . 
2 . 

.1 

. 1 

. 1 

. 0 

.0 

. 0 

. 0 

.0 

. 0 

3997 . 1 
3998.5 
3999 . 3 

17 . 4 
19.1 
20 . 1 

2 . 5 
1.7 
1.0 

JUN 
JUL 

5 . 
2 . 

. 3 

. 1 
6.01 
6.55 

.6 

. 5 
29 . 

2 10 . 
1 . 7 

12 . 9 
. 0 
.0 

. 0 

.0 
3997 . 6 
3982 . 1 

18 . 1 
4 . 8 

-2 . 0 
-1 3 . 3 

AOG 
SEP 

2 1. 
22. 

1.3 
1 . 3 

5.75 
4 . 2 1 

.2 

. 1 
211. 

3 2. 
13 . 0 

1 . 9 
. 0 
. 0 

9 . 9 
. 7 

3977.9 
3977.9 

2 . 8 
2.8 

- 2.0 
. 0 

OCT 
NOV 

26 . 
32 . 

1.6 
1.9 

3 . 08 
1. 6 7 

. 1 

.1 
2 . 
2 . 

. 1 

. 1 
.0 
.0 

. 0 

. 0 
3981. 0 
3984.0 

4 . 2 
5 . 9 

1.4 
1.7 

DEC 28 . 1.7 . 97 . 1 2 . . 1 . 0 . 0 3986 . 3 7 . 4 1.5 

TOTAL 18 . 3 41.47 3 . 0 30 . 3 .0 10 . 6 -4 . 4 

REASONABLE MAXI MOM INFLOW CONDITIONS 
JAN 
FEB 

33 . 
45 . 

2 . 0 
2 . 5 

1. 06 
1. 32 

. 1 2. . 1 

.1 2 . . 1 
.0 
. 0 

. 0 

. 0 
3993 .5 
3995 . 7 

13 . 6 
15 . 9 

1.8 
2 . 3 

MAR 
APR 
MAY 
JON 
JUL 
AUG 
SEP 
OCT 
NOV 

55. 
52 . 
41. 
89 . 
54 . 
37 . 
3 4 . 
33. 
4 2 . 

3 . 4 
3 . 1 
2 . 5 
5 . 3 
3.3 
2 . 3 
2 . 0 
2 . 0 
2 . 5 

2 . 33 
3.79 
3 . 49 
4 . 48 
5 . 40. 
4 . 40 
2 . 64 
3 . 08 
1. 67 

. 2 2. . 1 

. 4 2 . . 1 

. 4 2 . . 1 

. 5 8 . . 5 

. 6 176 . 10 . 8 

. 4 168 . 10 . 3 

. 2 13 . .6 

.3 2. . 1 

. 1 2 . . 1 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 

. 0 

. 0 

3998 . 4 
4 0 00 . 4 
4001 . 9 
4005.0 
3999 . 0 
3 991. 2 
3992 . 3 
3993.9 
3996 . 1 

19 . 0 
21.6 
23 . 6 
2 7 . 9 
19 . 8 
11.4 
12 . 4 
14 . 0 
16 .3 

3 . 1 
2. 13 
2 . 0 
4 . 3 

- 8 .1 
- 8 .4 
1.0 
1.6 
2 . 3 

DEC 34. 2 . 1 .97 . 1 2. . 1 . 0 . 0 3997 . 7 18 .2 1.9 

TOTAL 33 . 0 34 . 83 3 . 4 23. 2 . 0 . 0 6 . 4 



Table 4 
MERRITT RESERVOIR OPERATION ESTIMATES - 1992 Sheet 2 of 16 

INFLOW 
RELEASE REQUIREMENT RES REQUIREMENT 

EVAPORATION CANAL RIVER TOTAL SPILL SHORTAGE 
END OF MONTH 
ELEV CONT 

RESERVOIR 
CHANGE 

MEAN 1000 1000 1000 1000 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 198 . 12.2 1. 05 . 2 . 0 11 . 8 192 . 11 . 8 . 0 . 0 2944 .0 68 . 8 . 2 
FEB 216 . 12 . 0 1. 33 . 3 . 0 11.7 211. 11.7 . 0 . 0 2944 . 0 68 . 8 . 0 
MAR 228. 14 . 0 1. 85 . 4 . 0 10 . 8 176 . 10 . 8 . 0 . 0 2945 . 0 71.6 2 . 8 
APR 224 . 13 . 3 3 . 08 . 7 . 0 10 . 8 182 . 10 .8 . 0 . 0 2945 . 6 73 . 4 1.8 
MAY 213. 13 . 1 5 . 36 1.3 6 . 1 4 . 6 174 . 10 . 7 .0 .0 29 46 . 0 74 . 5 1.1 
JON Z10 . 12.5 6 . 29 1.5 15.0 1. 0 269 . 16.0 . 0 . 0 2944 . 2 69 .5 -5 . 0 
JOL 211. 13 . 0 7 . 20 1.4 35 . 7 1.0 597 . 36 . 7 . 0 .0 2933 . 6 44 . 4 -25 . 1 
AUG 208 . 12.8 6 . 36 . 8 35.7 1.0 597. 36 . 7 . 0 .0 2915 . 7 19 . 7 -24 . 7 
SEP 205 . 12 . 2 5 . 29 . 4 15 . 6 1.0 279 . 16.6 . 0 . 0 29 10 . 2 14 . 9 -4 .8 
OCT 220 . 13 . 5 3 . 50 . 3 . 0 1.0 16 . 1 .0 .0 .0 2922.5 27 . 1 12.2 
NOV 215. 12 .8 2.00 . 2 . 0 1.0 17 . 1.0 . 0 . 0 2930 . 4 38 . 7 11 . 6 
DEC 210 . 12 .9 1. 39 . 2 . 0 1.0 16 . 1.0 . 0 . 0 2936 . 5 50.4 11 . 7 

TOTAL 154. . 3 44.70 7 . 7 108 . 1 56 . 7 164 . 8 . 0 . 0 -18 . 2 

MOST PROBABLE INFLOW CONDITIONS 
JAN 231. 14 . 2 1. 05 . 2 . 0 13 . 8 224 . 13.8 .0 . 0 2944 . 0 68 . 8 . 2 
F!B 243 . 13.5 1. 33 .3 . 0 13 . 2 238. 13.2 .0 .0 2944 . 0 68 . 8 . 0 
MR 262. 16 . 1 1. 85 . 4 .0 12 . 9 210 . 12 . 9 .0 .0 2945 . 0 71.6 2 . 8 
APR 267 . 15 . 9 3.08 . 7 . 0 15 . 2 255 . 15 . 2 . 0 . 0 2945.0 71.6 . 0 
MAY 250 . 15 . 4 4 .17 1.0 3.1 8 . 4 187 . 11.5 .0 .0 2946 . 0 74 . 5 2 . 9 
JON 237. 14.1 5.52 1.3 6 . 5 1 . 0 126 . 7 . 5 5 . 3 . 0 2946.0 74 . 5 . 0 
JOL 241. 14 . 8 6 . 20 1.4 29 . 6 1.0 498 . 30 . 6 .0 . 0 2939.5 57.3 -17 . 2 
AUG 249 . 15 .3 5.32 . 9 30 . 3 1. 0 509. 31.3 .0 . 0 2931.4 40 . 4 -16 . 9 
SiP 247. 14.7 4 . 26 . 6 10 . 2 1.0 188 . 11 . 2 . 0 . 0 2933 . 0 43 . 3 2 . 9 
OCT 250. 15 . 4 3.50 . 6 . 0 1. 0 16 . 1 .0 . 0 . 0 2939 . 4 57 . 1 13 . 8 
NOV 237. 14 .1 2.00 . 4 .0 2 . 0 34. 2 . 0 . 0 . 0 2944 .0 68 . 8 11.7 
DiC 231. 14.2 1 . 39 . 3 . 0 13 .9 226 . 13.9 . 0 . 0 2944 . 0 68 . 8 . 0 

TOTAL 17 7 . 7 39 . 67 8 . 1 79.7 84 . 4 164 . 1 5 . 3 .0 . 2 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 267. 16 . 4 1. 05 .2 . 0 16 . 0 260 . 16 . 0 . 0 . 0 29 44 . 0 68 . 8 . 2 
FEB 286 . 15 . 9 1. 33 . 3 . 0 15 . 6 281. 15 . 6 . 0 . 0 2944 . 0 68 . 8 .0 
MAR 299 . 18 . 4 1. 85 . 4 . 0 15 .2 247 . 15 . 2 . 0 . 0 29 45 . 0 71.6 2 .8 
APR 313 . 18 . 6 3 . 08 .7 . 0 17 . 9 301. 17 . 9 . 0 . 0 2945 . 0 71. 6 .0 
MAY 299 . 18 . 4 3 . 47 . 8 1 . 4 13 . 3 239. 14 . 7 .0 . 0 2946 . 0 74 . 5 2 . ~ 

JON 279 . 16 . 6 4 . 59 1.1 5 . 8 1.0 114 . 6 . 8 8 . 7 . 0 2946 . 0 7 4 . 5 . 0 
JOL 294 . 18 . 1 5.4 1 1.3 20.7 1. 0 353 . 21.7 . 0 . 0 2944 . 3 69 . 6 -4 . 9 
AOG 316 . 19 . 4 4 . 36 1.0 18 . 4 1.0 316 . 19 . 4 . 0 . 0 2943 . 9 68 . 6 -1. (1 
SEP 287 . 17. 1 3 . 48 . 8 4 . 4 11.7 271. 16 . 1 . 0 .0 2944 . 0 68 . 8 .2 
OCT 278 . 17 . 1 3 . 50 . 8 .0 16.3 265 . 16 .3 . 0 . 0 29 44 . 0 68 . 8 .0 
NOV 260 . 15 . 5 2 . 00 . 5 . 0 15.0 252 . 15 .0 . 0 . 0 2944 . 0 68 . 8 .0 
DEC 252 . 15 . 5 1. 39 . 3 . 0 15.2 2 47 . 15.2 . 0 . 0 29 44 . 0 68.8 .0 

TOTAL 207 . 0 35.51 8.2 50 . 7 139 . 2 189 . 9 8 . 7 . 0 .2 



I 

Table 4 
Sheet 3 of 16 

SHERMAN RESERVOIR OPERATION ESTIMATES - 1992 

RESERVOIR REQUIREMENT END ONTH OF M RESERVOIR RELEASE 
REQUIREMENT SPILL SHORTAGE ELEV CONT CHANGE INFLOW EVAPORATION 

1000 MEAN 1000 1000 1000 1000 
1000 1000 MEAN 

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

REASONABLE MINIMUM INFLOW CONDITIONS 
. 0 1 . 30 . 3 21. 1.3 . 0 . 0 2154 . 5 49 . 0 -1.6 JAN 0 . 

1.62 . 3 23 . . 0 . 0 2153 . 8 47 . 4 -1.6 
0 . . 0 1.3 FEB 

21. 1.3 . 0 2153 . 0 45 . 6 -1.8 . 0 2 . 86 .5 . 0 MAR 0 . 
4 . 63 . 9 22 . . 0 . 0 2158 . 4 58 . 5 12 . 9 

254 . 15 . 1 1.3 APR 
307 . 18 . 9 . 0 2162 . 3 69 . 1 10 . 6 30.7 5 . 19 1.2 . 0 MAY 499 . 

6 . 44 1.3 1030 . . 0 . 0 2149 . 2 37 . 7 - 31.4 
524 . 31.2 61.3 JON 

7 . 45 . 9 992. .0 25 . 3 2129 . 0 10 . 5 - 27 .2 
153 . 9 . 4 61.0 JUL 

6 . 59 . 5 987 . 46 . 1 2129 . 0 10 . 5 .0 
246 . 15.1 60.7 . 0 AUG 

4 . 88 . 4 466. . 0 . 0 2132 . 3 13 . 5 3 .0 
523 . 31.1 27.7 SEP 

3 . 77 . 5 18 . 1.1 . 0 2153 . 9 47.7 34 . 2 35.8 . 0 OCT 582 . 
.4 22 . 1.3 . 0 2153 . 2 46 . 0 -1.7 . 0 2 . 05 . 0 NOV 0 . 

1.18 . 2 21. 1.3 . 0 2152.5 44 . 5 -1.5 0. . 0 . 0 DEC 

7.4 238.5 71.4 -6 . 1 168 . 4 47.96 . 0 TOTAL 

MOST PR~BA.BLI INFLOW CONDITIONS 
1 . 30 . 3 21. 1.3 .0 2154 . 5 49 . 0 -1.6 0 . . 0 . 0 JAN 

. 3 23 . .0 2153 . 8 47 . 4 -1.6 
0. . 0 1.62 1.3 . 0 FEB 

2 . 86 . 5 21. 1.3 . 0 2153.0 45 . 7 -1.7 2. .1 . 0 MAR 
10.0 4 . 63 . 9 22 . . 0 . 0 2156 . 4 53 . 5 7 . 8 

168. 1.3 APR 
24. 1.5 . 0 2162 . 3 69 . 1 15 . 6 293 . 18 . 0 4 . 25 . 9 . 0 MAY 

454. 27 . 0 . 0 2162 . 3 69 . 1 .0 28 . 2 4 . 97 1.2 . 0 JON 474 . 
5 . 84 1.1 987. 80 . 7 .0 2145.1 30. 4 - 38. 7 376 . 23.1 . 0 JOL 
4.99 . 5 945 . 58 . 1 . 0 11.1 2129 . 0 10. 5 - 19 .9 AUG 449. 27 . 6 

176 . 10 . 5 .0 2144.5 29 . 3 18. 8 
499 . 29.7 3 . 69 .4 . 0 SEP 

3 . 77 . 6 18 . 1.1 . 0 2156. 0 52 . 5 2 3 . 2 24 . 9 . 0 OCT 405. 
. 4 22. 1.3 . 0 2155 . 3 50 . 8 -1. 7 

0 . . 0 2 . 05 . 0 NOV 
. 0 1.18 . 2 21. 1.3 . 0 . 0 2154.6 49.3 - 1.5 DEC 0 . 

161.6 41 . 15 7 . 3 166.7 . 0 11. 1 - 1.3 TOTAL 

REASONABLE MAXIMUM INFLOW CONDITIONS 
11 . . 7 1. 30 . 3 21. . 0 . 0 2154 . 8 49 . 7 -.9 1.3 JAN 

. 3 23 . 1.3 .0 2 154 . 7 4 9 . 4 -. 3 1.3 1 . 62 . 0 FEB 23 . 

. 6 21. 1.3 .0 2 156.0 52 . 6 3 .2 
83 . 5 . 1 2. 86 . 0 MAR 

4 . 6 3 1.0 22 . 1.3 . 0 2 157 . 9 57.3 4 . 7 7 . 0 . 0 APR 118 . 
47 . 2.9 .0 2162 . 3 69 . 1 11.8 15 .5 3 .4"5 . 8 . 0 MAY 252. 

18 .7 3.84 . 9 299 . 17 . 8 .0 . 0 2162 . 3 69. 1 .0 JUN 3 14 . 
. 9 823 . 50 . 6 .0 2150.2 39.7 -29.4 

359 . 22 . 1 4 . 54 .0 JUL 
3 .77 481. 29 . 6 .0 2147 . 1 33.9 -5.8 397 . .6 . 0 AUG 2 4 . 4 

. 4 129 . .0 2150 . 4 40. 1 6 . 2 
240. 14 .3 2. 49 7 .7 . 0 SEP 

. 7 18 . 1.1 .0 2156.0 52.5 12. 4 14 . 2 3 . 77 .0 OCT 231. 

. 4 22 . 1 3 .0 2 155 . 6 51.6 - .9 13 . . 8 2.05 . 0 NOV 
21. 1.3 .0 . 0 2155 . 4 51. 1 - .5 DEC 16 . 1.0 1.18 . 2 

35 . 50 7.1 117 . 5 .0 .0 .5 TOTAL 125 . 1 



Table 4 
CALAMUS RESERVOIR OPERATION ESTIMATES - 1992 Sheet 4 of 16 

RELEASE REQUIREMENT RES REOO!FEMENT END OF MONTH RESERVOIR 
INFLOW EVAPORATION CANAL RIVER TOTAL SPILL SHOR1'AGE ELEV CONT CHANGE 

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

REASONABLE MINIMUM INFLOW CONDITIONS 
J AN 293. 18.0 1. 17 . 4 . 0 17 . 6 286 . 17 . 6 .0 . 0 2240 . 1 108 . 5 . 0 
FEB 277 . 15. 4 1. 46 . 6 . 0 14.8 266. 14.8 . 0 . 0 2240 . 1 108 . 5 .0 
MAR 330. 20.3 2 . 58 1.0 . 0 13 . 8 22 4 . 13 . 8 . 0 . 0 2241 . 3 114 . 0 5 . 5 
APR 297. 17.7 4 . 18 1.7 . 0 5 . 1 86 . 5 . 1 . 0 . 0 2243 . 5 124 . 9 10 . 9 
HAY 3 11. 19 . 1 5 . 43 2 . 3 . 0 16 . 8 273 . 16.8 .0 . 0 2243 . 5 124 . 9 . 0 
JUN 308. 18 . 3 8 . 41 3 . 5 8 . 4 6 . 4 249 . 14 . 8 . 0 . 0 2243 . 5 124 . 9 . 0 
JUL 268 . 16 . 5 8 . 54 3 . 4 18 . 9 16 . 5 576 . 35 . 4 . 0 . 0 2238 . 8 102 . 6 -22 .3 
AUG 291. 17 . s 6 . 97 2. 4 19 .0 17 . 9 600. 36 . 9 . 0 .0 22 33 . 6 81. 2 -21 . 4 
SEP 274 . 16.3 6 . 31 1.9 13 . 1 16 . 3 494 . 29.4 . 0 .0 22 29 . 4 66 .2 - 15 .0 
OCT 260. 16 . 0 3 . 40 1.0 . 0 3 . 1 50 . 3 . 1 . 0 . 0 2232 . 8 78 . 1 11. 9 
NOV 262 . 15.6 1 . 85 . 6 . 0 3 . 0 50 . 3.0 . 0 . 0 22 35 . 9 9 0. 1 12 .0 
DEC 268 . 16.5 1. 07 . 4 . 0 3 . 1 50 . 3.1 . 0 . 0 2238 . 9 103.1 1 3 .0 

TOTAL 207 . 6 51.37 19 . 2 59 . 4 134 . 4 193.8 . 0 . 0 -5 . 4 

HOST PROBABLE INFLOW CONDITIONS 
JAN 329 . 20 . 2 1.17 . 4 . 0 19 . 8 322 . 19 . 8 . 0 . 0 2240 . 1 108 . 5 . 0 
FEB 331. 18.4 1. 46 . 6 . 0 17 . 8 321. 17 . 8 .0 . 0 2240 . 1 108 . 5 .0 
MAR 369. 22 . 7 2.58 1 . 0 . 0 16 . 2 263 . 16.2 . 0 . 0 2241 . 3 114 . 0 5 .5 
APR 345. 20.5 4 . 18 1.7 . 0 7 . 9 133. 7 . 9 . 0 .0 2243.5 124 . 9 10 .9 
HAY 384 . 23 . 6 3 . 45 1.5 . 0 22 . 1 359 . 22.1 .0 . 0 2243 . 5 124 . 9 . 0 
JUN 328 . 19 . 5 5 . 52 2 . 3 . 0 17 . 2 289 . 17.2 . 0 . 0 2243 . 5 124 . 9 .0 

-15 .6 JUL 3 27. 20 . 1 6 . 47 2 . 6 13 . 0 20 . 1 538 . 33.1 . 0 .0 2240 . 3 109 . 3 
AOG 324 . 19.9 6 . 06 2 . 2 13 . 9 19.9 550. 33.8 . 0 . 0 2236.6 93.2 -16 . 1 
SEP 299 . 17.8 5 . 01 1.7 8 . 8 17 . 8 447 . 26 . 6 . 0 . 0 2234 . 0 82.7 -10.5 
OCT 299 . 18.4 3.40 1.1 . 0 4 . 6 75. 4 . 6 . 0 . 0 2237 . 1 95 . 4 12 .7 
NOV 319. 19.0 1. 85 .7 . 0 5.7 96. 5 . 7 .0 . 0 2240 . 0 108 . 0 12 . 6 
DEC 317. 19 .5 1. 07 . 4 .0 19 . 1 311. 19 . 1 . 0 . 0 22 40 .0 108 . 0 . 0 

TOTAL 239.6 42.22 16 . 2 35 . 7 188.2 223.9 .0 .0 - . 5 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 366. 22 . 5 1. 17 . 4 . 0 22.1 359 . 22. 1 . 0 . 0 22 40.1 108.5 . 0 
FEB 380. 21. 1 1. 46 . 6 . 0 20 . 5 369. 20 . 5 . 0 .0 22 40 . 1 108 .5 .0 
MAR 499. 30 . 7 2 . 58 1. 0 . 0 2 4 . 2 394. 24 . 2 . 0 . 0 2241.3 114 . 0 5 . 5 
APR 462. 27.5 4 . 18 1.7 .0 14 . 9 250. 14.9 . 0 . 0 2243 . 5 124 . 9 10 . 9 
MAY 441. 27 . 1 2 . 82 i.2 .0 25 . 9 421. 25 . 9 . 0 . 0 2243 . 5 124.9 .0 
JUN 355. 21. 1 4 . 32 1.8 . 0 19.3 324 . 19 . 3 .0 . 0 22 43 . 5 124.9 .0 
JUL 376. 23. 1 5.57 2.3 6 . 1 23 . 1 475. 29 . 2 .0 .0 2241.8 116 . 5 - 8 . 4 
AUG 356. 21.9 5 . 47 2 . 1 8 . 0 21.9 486. 29 . 9 . 0 . 0 2239 . 6 106 . 4 - 10 . 1 
SEP 366. 21.8 3 . 58 1 . 4 . 0 21.8 366. 21.8 .0 . 0 2239 . 3 105 . 0 -1.4 
OCT 361. 22 . 2 3.40 1.3 .0 19 . 4 316. 19.4 .0 . 0 2239 . 7 106 . 5 1.5 
NOV 351. 20.9 1.85 . 7 . 0 18 . 7 3 14 . 18 . 7 . 0 .0 22 40 . 0 108 . 0 1.5 
DEC 358. 22.0 1. 07 . 4 .0 21.6 351. 21.6 . 0 . 0 22 40 . 0 108 . 0 .0 

TOTAL 281. 9 37.47 14.9 14 . 1 253.4 267.5 . 0 . 0 - . 5 



Table 4 
BONNY RESERVOI R OPERATION ESTIMATES Sheet 5 of 16 - 1992 

RELEASE REQUIREMENT RES REQUIREMENT END OF MONTH RESERVOIR 
ELEV CONT CHANGE INFLOW EVAPORATION CANAL RI VER TOTAL SPI LL SHORTAGE 

1000 1000 MEAN 1000 1000 1000 1000 MEAN 1000 1000 1000 
AF FT AF AF MONTH CFS AF I NCHES AF AF AF CFS AF AF 

RE ASONABLE MI NIMUM INFLOW CONDITI ONS 
.0 .0 3672.0 41.3 . 4 JAN 23 . 1.4 1. 16 .2 . 0 .8 13 . .8 

.0 3672.0 41.3 .0 FSB 23 . 1. 3 1. 35 .2 . 0 1.1 20. 1 .1 .0 
.0 . 0 36 7 2 .0 41.3 .0 MAR 21. 1. 3 1. 95 . 3 . 0 1. 0 16 . 1.0 

.0 3672.0 41.3 .0 APR 24 . 1.4 5 . 64 1.0 . 0 . 4 7 . . 4 .0 
.0 . 0 3671.7 40. 8 - . 5 MAY 26. 1.6 7 . 10 1.2 .4 . 5 15 . . 9 
. 0 . 0 3671.0 39 . 4 - 1.4 JON 12. . 7 8.51 1.4 . 3 . 4 12. . 7 

. 0 3669 . 6 36 . 7 - 2. 7 JUL 5 . . 3 9.21 1.5 1. 0 . 5 24 . 1 . 5 . 0 
3668 . 3 34 .3 -2 . 4 AUG 0 . . 0 8 . 13 1.3 . 6 . 5 18 . 1.1 . 0 . 0 

. 0 3667 . 3 3 2 . 5 -1.8 SEP 0 . . 0 7 . 30 1.1 . 3 . 4 12 . . 7 . 0 
.0 . 0 3666 . 7 31.4 - 1.1 OCT 7 . . 4 5.17 . 8 .2 . 5 11. . 7 

.0 3666 . 9 31.7 .3 HOV 17 . 1.0 2.24 . 3 .0 . 4 7. . 4 .0 
3667.2 32 . 2 . 5 DEC 20. 1.2 1.41 . 2 .0 .5 8. .5 .0 .0 

.0 -8.7 1'0'1'AL 10.6 59 . 17 9 . 5 2.8 7 . 0 9 . 8 . 0 

MOST PROBABLE INFLOW CONDITIONS 
.0 3672 . 0 41. 3 . 4 JAN 28 . 1.7 1.11 . 2 .0 1.1 18 . 1.1 . 0 

. 0 . 0 3672.0 41.3 . 0 ?EB 31. 1.7 1. 25 .2 . 0 1.5 27. 1.5 
.0 3672.0 41. 3 . 0 MAR 33 . 2 . 0 1. 93 .3 . 0 1.7 28 . 1. 7 .0 
. 0 3672.0 41. 3 .0 APR 35 . 2 . 1 4.53 . 8 .0 . 4 7 . . 4 . 9 
. 0 3672 . 0 41.3 . 0 MAY 37 . 2 . 3 5 .73 1.0 . 1 . 5 10 . .6 . 7 

3671.8 4 0 . 9 - . 4 JON 25 . 1.5 6 . 92 1.2 .3 . 4 12. . 7 . 0 . 0 
.0 3671.0 39 . 3 -1.6 JOL 16 . 1. 0 8.27 1.4 . 7 . 5 20 . 1.2 . 0 
. 0 3670 . 1 37 . 5 -1.8 AUG 7 . . 4 6.92 1.1 . 6 . 5 18 . 1.1 . 0 

3669 . 4 36.3 -1. 2 SRP 5 . . 3 5.34 .8 . 3 .4 12 . .7 . 0 . 0 
.0 3669 . 3 36.0 - .3 OCT 15 . .9 3 . 64 . 6 . 1 . 5 10 . .6 . 0 

3669.7 36 . 8 .8 NOV 27 . 1.6 2 .24 . 4 . 0 . 4 7 . . 4 .0 . 0 
.0 3670 . 2 37.7 . 9 DEC 26 . 1.6 1.33 .2 . 0 . 5 8 . .5 .0 

. 0 -3 . 2 1'0TAL 17 . 1 49 .2 1 8.2 2.1 8 . 4 10 . 5 1.6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
3672 . 0 41.3 . 4 JAN 36 . 2 . 2 1. 08 .2 .0 1.6 26. 1. 6 . 0 . 0 

41 . 3 .0 FEB 40 . 2.2 1. 18 .2 . 0 2 . 0 36 . 2 . 0 .0 .0 367 2 . 0 
3672 . 0 41.3 . 0 l'!AR 44 . 2 . 7 1.88 . 3 . 0 2 . 4 39 . 2.4 . 0 .0 

. 0 3672 .0 4 1.3 . 0 APR 55. 3 . 3 3.26 .6 . 0 . 4 7 . . 4 2.3 

.0 3672 . 0 41.3 . 0 ~AY 63 . 3 . 9 4 .63 . 8 . 2 .5 11 . .7 2. 4 
3672 . 0 41 . 3 .0 .JUH 89 . 5 . 3 5.38 . 9 . 2 . 4 10 . .6 3 . 8 .0 

. 0 367 2 . 0 41.3 .0 JOL 4 2 . 2 . 6 6 . 20 1 . 1 . 4 . 5 15 . . 9 . 6 
.;oo 3672 . 0 41. 3 .0 65 . 4 . 0 5 . 78 1.0 . 4 . 5 15 . . 9 2 . 1 .0 

3672 . 0 41.3 .0 SEP 49 . 2 . 9 4 . 19 . 7 . 2 . 4 10 . . 6 1 . 6 . 0 
3672 . 0 41.3 .0 OCT 34. 2 . 1 2 . 42 . 4 .2 .5 11. . 7 1. 0 . 0 
3672 . 0 41. 3 .0 NOV 39 . 2 . 3 2. 24 . 4 . 0 . 4 7 . . 4 1 . 5 . 0 
3672 . 0 41.3 .0 DEC 36 . 2 . 2 1. 23 .2 . 0 .5 8 . . 5 1. 5 . 0 

. 4 ~OTAL 35 . 7 39 . 47 6.8 1.6 10 . 1 11 . 7 16 . 8 . 0 



Table 4 
ENDERS RESERVOIR OPERATION ESTIMATES - 1992 Sheet 6 of 16 

INFLOW EVAPORATION 
RELEASE RESERVOIR 

RKOOIREMENT SPILL 
REQUIREMENT 

SHORTAGE 
END OF 
ELEV 

MONTH 
CONT 

RESERVOIR 
CHANGE 

MONTH 
MEAN 
CFS 

1000 
AF INCHES 

1000 MEAN 
AF CI!'S 

1000 
AF 

1000 
AF 

1000 
AF FT 

1000 
AF 

1000 
AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 33. 2 . 0 . 95 . 1 0 . . 0 . 0 . 0 3093 . 8 19 . 5 1.9 
FEB 32 . 1.8 1. 03 . 1 0. .0 . 0 . 0 3095 . 4 21.2 1.7 
MAR 29. 1 . 8 1. 77 . 2 0 . .0 . 0 . 0 3096 . 8 22 . 8 1.6 
APR 30 . 1.8 5 .29 . 5 0 . . 0 . 0 . 0 3098 . 0 24 . 1 1.3 
MAY 31. 1.9 6 . 55 . 6 60 . 3.7 . 0 . 0 3095 . 9 21.7 -2 . 4 
JUN 27. 1.6 7 . 86 . 6 148 . 8 . 8 . 0 . 0 3087.7 13 . 9 -7.8 
JUL 28 . 1.7 8.51 . 5 437 . 26 . 9 . 0 21.8 3082 . 4 10 . 0 -3 . 9 
AUG 28 . 1.7 7 . 65 . 4 415. 25.5 . 0 24 . 2 3082.4 10 . 0 .0 
SEP 29. 1.7 5 . 61 . 3 15 . . 9 . 0 . 0 3083.2 10 .5 .5 
OCT 29 . 1.8 4 . 26 . 3 0 . . 0 .0 . 0 3085.3 12 .0 1.5 
NOV 30. 1.8 1. 96 . 1 0 . . 0 . 0 . 0 3087.5 13.7 1.7 
DEC 29. 1 . 8 1.16 . 1 0. . 0 . 0 . 0 3089 . 5 15 . 4 1.7 

TOTAL 21 . 4 52.60 3 . 8 65 . 8 .0 46 . 0 - 2 . 2 

HOST PROBABLE INFLOW CONDITIONS 
JAN 47 . 2 . 9 . 88 . 1 0 . . 0 .0 . 0 3094.7 20 . 4 2 . 8 
FEB 45 . 2 . 5 . 95 . 1 0 . . 0 . 0 . 0 3096 . 8 22 . 8 2 . 4 
MAR 41. 2 . 5 1. 73 . 2 0 . . 0 . 0 . 0 3098 . 8 25 . 1 2.3 
APR 44 . 2 . 6 4 . 50 . 5 0 . . 0 . 0 . 0 3100 . 5 27 . 2 2 . 1 
MAY 44 . 2 . 7 5.31 . 6 34 . 2 . 1 . 0 . 0 3100 . 5 27 . 2 . 0 
JUN 42 . 2 . 5 6 . 62 . 7 71. 4.2 . 0 . 0 3098.6 24.8 -2 . 4 
JUL 59 . 3 . 6 7 . 47 . 6 286 . 17 . 6 . 0 . 0 3082.7 10 . 2 - 14 . 6 
AOG 46 . 2.8 6 . 40 . 4 273. 16.8 . 0 14 . 2 3082.4 10 . 0 - . 2 
SEP 50 . 3 . 0 4 . 57 . 3 39 . 2 . 3 . 0 . 0 3083.0 10 . 4 . 4 
OCT 46 . 2 . 8 3.03 . 2 0. . 0 . 0 . 0 3086 . 6 13 . 0 2.6 
NOV 45 . 2.7 1. 96 . 1 0 . . 0 . 0 . 0 3089.7 15 . 6 2.6 
DEC 47 . 2.9 1. 06 . 1 0 . .0 . 0 . 0 3092 . 7 18 . 4 2.8 

TOTAL 33.5 44 . 48 3.9 43 . 0 . 0 14 . 2 . 8 

REASONABLE MAXIMUM INFLOW CONDITI ONS 
JAN 72 . 4 . 4 . 81 . 1 0 . . 0 . 0 . 0 3096 . 1 21.9 4 .3 
FEB 68 . 3 . 8 . 90 . 1 0 . . 0 . 0 . 0 3099 . 2 25 . 6 3 . 7 
MAR 60 . 3.7 1. 67 . . 2 0 . . 0 . 0 . 0 3102 . 0 29 . 1 3 . 5 
APR 62 . 3 . 7 3 . 44 .4 0 . . 0 . 0 . 0 3104.5 32 . 4 3 . 3 
MAY 67 . 4.1 4 . 50 . 5 15 . . 9 . 0 . 0 3106 . 4 35 . 1 2 . 7 
JUN 91 . 5 . 4 5 . 52 . 7 22 . 1.3 .0 . 0 3108.6 38 . 5 3 . 4 
JUL 104 . 6 . 4 6 . 57 . 8 172. 10 . 6 . 0 . 0 3105 . 2 33 . 5 - 5 .0 
AUG 83 . 5 . 1 5 . 24 . 6 176. 10 . 8 . 0 . 0 3100.5 27 . 2 -6 .3 
SEP 89 . 5 . 3 3 . 47 . 4 2. . 1 . 0 . 0 3104 . 2 32. 0 4 . 8 
OCT 75 . 4.6 2 . 23 . 3 0 . . 0 . 0 . 0 3107 . 2 36 . 3 4 .3 
NOV 74 . 4 . 4 1. 96 .3 0 . . 0 . 0 . 0 3109 . 8 40 . 4 4 . 1 
DEC 73 . 4 . 5 . 97 . 1 0. .0 .3 . 0 3112 . 3 44 . 5 4 . 1 

TOTAL 55 . 4 37 . 28 4 . 5 23 . 7 .3 . 0 26 . 9 



I 

Tabl e 4 
Sheet 7 of 16 SWANSON LAKE OPERATION ESTIMATES - 1992 

RESERVOIR RELEASE REQUI REMENT RES REQUIREMENT END OF MONTH 
SHORTAGE ELEV COHT CHANGE INFLOW EVAPORAT ION CANAL RIVER TOTAL SPI LL 

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

REASONABLE MINIMUM INFLOW CONDITIONS 
51.( 2 . 8 2 . . 1 . 0 .0 2737 . 0 JAN 50 . 3 . 1 . 92 . 2 . 0 . 1 

. 0 . 0 2738 . 5 56 . 3 4 . 9 FEB 95 . 5 . 3 1.06 . 3 . 0 . 1 2. . 1 
6 .2 2. . 1 . 0 . 0 2740 . 2 62 . 5 MAR 111. 6.8 1. 76 . 5 . 0 .1 
4 . 0 . 1 2. . 1 . 0 . 0 27(1 . 3 66 . 5 APR 97 . 5. 8 5 . 47 1. 7 . 0 
2 .7 2 . . 1 . 0 . 0 27(2 . 1 69 . 2 MAY 80. 4.9 6 . 60 2 . 1 . 0 . 1 

11.7 . 0 . 0 2739.1 58 . 4 - 10.8 JUN 54 . 3. 2 7 . 60 2 . 3 9 . 8 1.9 197 . 
-37 . 7 17 . 1 590 . 36 . 3 . 0 . 0 2724.9 20 . 7 JUL 11. . 7 8 . 96 2. 1 19. 2 
-8 .3 9 . 8 464 . 28 . 5 . 0 21.2 2720 . 0 12 . 4 AUG 2 . . 1 7.90 1.1 18 . 7 

4 . 9 .0 4 . 8 2719 . 4 11 . 6 -.8 SEP 0 . . 0 5 .92 . 7 2 . 2 2 . 7 82 . 
. 1 . 0 . 0 2719 . 0 11.1 - . 5 OCT 0 . . 0 3 . 93 . 4 . 0 . 1 2 . 
. 1 . 0 . 0 2719 . 7 12 . 0 . 9 NOV 20. 1.2 2 . 01 . 2 . 0 . 1 2 . 
. 1 . 0 . 0 2721.4 14. 5 2 . 5 DEC 44 . 2 . 7 1.16 . 1 . 0 . 1 2 . 

. 0 26 . 0 -34.1 TOTAL 33 . 8 53 . 29 11.7 49 . 9 32.3 82 . 2 

MOST PROBABLE INFLOW CONDITIONS 
. 0 . 0 2737.8 5 4 . 2 5.6 JAN 96. 5 . 9 . 88 . 2 . 0 . 1 2 . . 1 

.1 . 0 .0 2740. 0 61.7 7 . 5 FEB 142 . 7 . 9 . 97 . 3 .0 . 1 2 . 
. 0 . 0 2742 . 4 70 . 6 8 . 9 MAR 155 . 9 . 5 1. 73 . 5 . 0 . 1 2 . . 1 
. 0 . 0 2744.5 78 . 7 8 . 1 APR 163 . 9 . 7 4 . 59 1.5 . 0 . 1 2 . . 1 

7 . 8 . 1 . 0 . 0 2746 . 4 86 . 5 MAY 158 . 9 . 7 5 . 16 1 . 8 . 0 . 1 2 . 
. 0 . 0 2746 . 5 87.0 . 5 JUN 119. 7 . 1 6 . 50 2 . 3 4 . 2 . 1 72 . 4 . 3 
. 0 . 0 2741.9 68 . 4 -18 . 6 JUL 5 4. 3 . 3 7 . 58 2 . 5 13 . 7 5 . 7 316 . 19 . 4 

20 . 6 . 0 . 0 2735 . 8 47 . 8 -20 . 6 AUG 31. 1.9 6.62 1 . 9 14 . 4 6.2 335. 
4.3 . 0 . 0 2734 . 1 42 . 6 - 5 .2 SEP 5 . . 3 4 .90 1.2 2 . 8 1.5 72 . 

. 0 . 0 2734.2 42 . 9 . 3 OCT 18. 1.1 3 . 06 . 7 .0 . 1 2 . . 1 

. 0 . 0 2735 . 4 46.4 3 . 5 NOV 69 . 4 . 1 2.01 . 5 . 0 . 1 2 . . 1 
.1 .0 . 0 2736 . 7 50 . 5 4 . 1 DEC 73 . 4 . 5 1. 09 . 3 . 0 . 1 2 . 

49 . 4 . 0 . 0 1.9 TOTAL 65 . 0 45.09 13 . 7 35.1 14 . 3 

REASONABLE MAXIMUM INFLOW CONDITIONS 
.0 . 0 2738 . 3 55.7 7 . 1 JAN 120 . 7 . 4 . 85 . 2 . 0 . 1 2 . . 1 
. 0 . 0 2741 . 1 65 . 5 9 . 8 FEB 184 . 10 . 2 . 92 . 3 . 0 . 1 2 . . 1 
. 0 . 0 27U. 4 7a. 4 12. 9 MAR 220 . 13 . 5 1. 68 .5 . 0 . 1 2 . . 1 
. 0 . 0 2748 . 0 93 . 5 15 . 1 APR 276 . 16 . 4 3 . 44 1.2 . 0 . 1 2 . . 1 

. 1 .0 . 0 2751.5 109 . 7 16 . 2 MAY 291. 17 . 9 4 . 23 .1 . 6 . 0 . 1 2 . 
7 . 1 .0 27 52.0 112 . 2 2 . 5 JUN 250 . 14 . 9 5 . 33 2. 2 3 . 0 . 1 52 . 3 . 1 

. 0 2751. 4 109 .3 -2.9 J UL 200 . 12 .3 6 . 52 2 . 7 8 . 9 3 . 6 203 . 12 . 5 . 0 
. 0 . 0 2749 . 7 10 1.1 -8 . 2 AUG 8 1. 5. 0 5 . 52 2. 2 7. 5 3 . 5 179 . 11. 0 
. 0 . 0 2750.3 104 . 3 3 .2 SEP 104 . 6. 2 3 . 77 1.5 1.4 . 1 25 . 1. 5 
. 0 .0 275 1. 9 111 . 5 7 . 2 OCT 133 . 8 . 2 2 . 18 . 9 . 0 . 1 2 . . 1 

. 0 2752 . 0 112 . 2 . 7 NOV 143 . 8.5 2 . 0 1 . 8 . 0 . 1 2. . 1 6 . 9 
6 . 4 . 0 2752 . 0 112 .2 . 0 DEC 11 2 . 6 . 9 . 99 . 4 . 0 . 1 2 . . 1 

20 . 4 . 0 63 . 6 TOTAL 127 . 4 37 . 44 14 . 5 2 0 . 8 8 . 1 28 . 9 



Table 4 
HUGH BUTLER LAKE OPERATION ESTIMATES - 1992 Sheet 8 of 16 

INFLOW 
RELEASE RESERVOIR REQUIREMENT 

EV APORATI ON REQUI REMENT SPILL SHORTAGE 
END OF MONTH 
ELEV CONT 

RESERVOIR 
CHANGE 

MONTH 
MEAN 100 0 
CFS AF 

1000 MEAN 1000 1000 1000 
INCHES AF CFS AF AF AF 

1000 
FT AF 

1000 
AF 

REASONABLE MI NI MUM INFLOW CONDITIONS 
J AN 16 . 1.0 . 83 . 1 5 . .3 .0 .0 2570.2 22.0 .6 
FEB 22 . 1. 2 . 97 . 1 5 . .3 . 0 . 0 2570 . 9 22.8 .8 

MAR 23 . 1.4 1. 67 . 2 5. . 3 . 0 .0 2571. 7 23 . 7 .9 
APR 22 . 1.3 5 . 64 . 6 5 . . 3 .0 .0 2572.0 24. 1 .4 
MAY 23 . 1. 4 7 . 01 . 7 5 . . 3 .0 .0 2572 . 3 24 . 5 .4 
J ON 
J OL 

20. 1.2 
15 . .9 

8 . 3 9 . 8 44 . 2. 6 .0 .0 
9 . 3 8 . 8 153 . 9 . 4 . 0 .0 

2570 . 4 22.3 
2561 . 0 13 .0 

-2.2 
-9.:; 

AOG 11. . 7 8 . 0 2 .6 109 . 6 .7 . 0 4 .0 2557 . 9 10 . 4 -2 . 6 
SEP 7 . . 4 6 . 08 . 4 20. 1. 2 .0 . 9 2557.5 10.1 -.3 
OCT 15 . . 9 4 . 62 . 3 5 . . 3 . 0 .0 2557 . 9 10.4 .3 
NOV 17 . 1.0 1. 93 . 1 5 . .3 . 0 .0 2558.7 11.0 .6 
DEC 18 . 1. 1 1. 09 . 1 5 . . 3 . 0 . 0 2559.5 11. 7 . 7 

:'OTAL 12 . 5 55 . 63 4 . 8 22 . 3 . 0 4 . 9 -9. 7 

MOST PROBABLE INFLOW CONDITIONS 
J AM 2 1. 1. 3 . 7 8 . 1 5 . . 3 . 0 . 0 2570 . 4 22. 3 . 9 
FEB 29. 1. 6 . 88 . 1 5 . . 3 . 0 . 0 2571.5 23 . 5 1. 2 
UB 31. 1.9 1. 6 4 . 2 5. . 3 . 0 .0 2572 . 7 2 4. 9 1. 4 
APR 34 . 2 . 0 4 . 9 9 . 5 5. . 3 . 0 . 0 2573 . 6 26. 1 1. 2 
MAY 34 . 2.1 5.72 . 6 5 . . 3 . 0 .0 257 4 . 6 2 7 . 3 1. 2 
JUN 34 . 2. 0 6 . 90 . 7 29 . 1.7 . 0 . 0 2574 . 3 26 . 9 - . 4 
JUL 2 4 . 1.5 7 . 72 . 8 70 . 4 . 3 . 0 . 0 2 57 1. 3 23.3 - 3.6 
AOG 24 . 1.5 6 . 70 . 6 70 . 4 . 3 . 0 . 0 2568 . 2 19 . 9 -3 . 4 
SKP 20. 1.2 5 . 10 . 4 20 . 1. 2 . 0 . 0 2567.9 19 . 5 - . 4 
OCT 21. 1.3 3 . 35 . 3 5 . . 3 . 0 .0 2 5 68. 5 2 0 . 2 . 7 
NOV 22 . 1.3 1. 93 . 2 5 . . 3 . 0 . 0 2569. 3 2 1.0 . 8 
DKC 2 3 . 1.4 . 99 . 1 5 . . 3 . 0 . 0 2570 . 2 22 . 0 1. 0 

TOTAL 19 . 1 46 . 70 4 . 6 13 . 9 . 0 .0 . 6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
J AN 29. 1.8 . 76 . 1 5 . .3 . 0 . 0 2 5 70 . 9 22. 8 1 . 4 
FEB 40 . 2. 2 . 84 . 1 5 . .3 . 0 .0 25 72. 4 2 4 . 6 1. 8 
I:'!AR 49 . 3 . 0 1. 58 . 2 5. .3 . 0 . 0 2574 . 4 27 . 1 2. 5 
APR 49 . 2 . 9 3. 6"2 . 4 5 . . 3 .0 .0 2576 . 1 2 9 . 3 2 . 2 
MAY 50 . 3 . 1 4 . 78 .6 5 . . 3 . 0 . 0 2 5 77. 7 31.5 2.2 
JON 6 6 . 3 . 9 5 . 32 . 7 18 . 1.1 . 0 . 0 25 79. 1 3 3 . 6 2 . 1 
JUL 55 . 3. 4 6.33 . 8 4 2 . 2 . 6 . 0 . 0 2579. 1 3 3 . 6 .0 
AUG 42 . 2.6 5 .68 . 7 42 . 2 . 6 . 0 . 0 2578 . 7 32 . 9 - . 7 
SEP 37 . 2.2 3 . 9 1 . 5 15 . . 9 . 0 . 0 2579. 2 33 . 7 .8 
OCT 31. 1. 9 2. 17 . 3 5. . 3 . 0 .0 2580 . 1 35 . 0 1.3 
NOV 30 . 1.8 1. 93 . 3 5 . . 3 . 0 . 0 2580.8 36 . 2 1.2 
DEC 28 . 1. 7 . 89 . 1 5 . . 3 .0 . 0 2581 . 6 37 . 5 1.3 

TOTAL 30 . 5 37 . 81 4 . 8 9 . 6 . 0 . 0 16 . 1 



I 

HARRY STRUNK LAKE OPERATION ESTI~ATES - 1992 
Table 4 
Sheet 9 of 16 

MONTH 

INFLOW 
MEAN 100 0 
CFS AF 

EVAPORATION 
1000 

INCHES AF 

RELEASE RESERVOIR REQUIREMENT 
REQUIREMENT SPILL SHORTAGE 
HEAN 1000 1000 1000 
CFS AF AF AF 

END OF 
ELEV 

FT 

MONTH 
CONT 
1000 

AF 

RESERVOIR 
CHANGE 

1000 
AF 

JAN 
FEB 
HAR 
APR 
HAY 
JON 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

41 . 
47 . 
50 . 
55 . 
5 2. 
45 . 
24 . 
33 . 
2 4 . 
34 . 
4 0 . 
41 . 

2 . 5 
2 . 6 
3 . 1 
3.3 
3 . 2 
2 . 7 
1.5 
2 . 0 
1 . 4 
2 . 1 
2 . 4 
2.5 

. 88 

. 95 
1.63 
5 . 64 
6 . 86 
8 . 11 
9 . 00 
7 . 85 
6 . 05 
4 . 35 
1.89 
1. 05 

9SASONABLE MINIMUM 
. 1 2 . . 1 
. 1 2. . 1 
. z 2 . . 1 
. 7 2 . . 1 
. 9 2 . . 1 

1.0 203. 12 . 1 
. 7 223 . 1 3 . 7 
. 5 272 . 16 . 7 
. 4 17 . 1. 0 
. 3 2 . . 1 
. 1 2 . . 1 
. 1 2. . 1 

INFLOW CONDITIONS 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
15 . 1 

.0 

. 0 

. 0 

. 0 

2357 . 3 
2359 . 1 
2361 . 2 
2362.8 
2364 . 2 
2356 . 9 
2343 . 1 
2343 . 0 
2 343 . 0 
2345 . 4 
2 348 . 1 
2350 . 7 

22 . 4 
24 . 8 
27 . 6 
3 0 . 1 
32 . 3 
21.9 

9 . 0 
8 . 9 
8 . 9 

10 . 6 
12 . 8 
15 . 1 

2 . 3 
2 . 4 
2 . 8 
2 . 5 
2 . 2 

-10 . 4 
-12.9 

-. 1 
. 0 

1.7 
2. 2 
2 . 3 

TOTAL 29 . 3 54.26 5 . 1 44 . 3 . 0 15 . 1 -5.0 

JAN 
FEB 
~AR 
APR 
HAY 
JON 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

52 . 
63. 
60 . 
69 . 
70 . 
71. 
80 . 
52 . 
35 . 
44 . 
49 . 
47. 

3 . 2 
3.5 
3 . 7 
4 . 1 
4 .3 
4 . 2 
4.9 
3 . 2 
2 . 1 
2.7 
2. 9 
2.9 

. 81 

. 85 
1. 59 
4 . 78 
5 . 46 
6 . 79 
7 . 77 
6.57 
4 . 8 9 
3 . 22 
1 . 89 

. 95 

. 1 
. 1 
. 2 
. 7 
. 8 

1.0 
1.0 

. 6 

. 4 

. 2 

. 2 

. 1 

MOST PROBABLE INF
2 . . 1 
2 . . 1 
2. . 1 
2 . . 1 
2 . . 1 

64 . 3 . 8 
233 . 14 . 3 
228 . 14. 0 

24 . 1.4 
2. . 1 
2. . 1 
2 . . 1 

LOW CONDITIONS 
. 0 
. 0 
. 0 
. 0 
. 8 
. 0 
.0 
.0 
. 0 
. 0 
. 0 
.0 

.0 

. 0 

.0 

. 0 

.0 

. 0 

. 0 

.0 

.0 

.0 

. 0 

.0 

2357.8 
2360 . 3 
2362 . 6 
2364 . 6 
2366 . 1 
2365 . 8 
2359 . 1 
2348 . 6 
2349 . 0 
2351.6 
2354 . 1 
2356 . 4 

23 . 1 
26 . 4 
29 . 8 
33 . 1 
35.7 
35 . 1 
2 4 . 7 
13 . 3 
13 . 6 
16 . 0 
18 . 6 
21.3 

3 . 0 
3 . 3 
3 . 4 
3.3 
2 . 6 
- . 6 

- 10 . 4 
- 11. 4 

. 3 
2 . 4 
2.6 
2. 7 

TOTAL 41. 7 45 . 57 5.4 34 . 3 . 8 . 0 1.2 

JAN 
FEB 
HAR 
APR 
HAY 
JUN 
J UL 
AUG 
SEP 
OCT 
NOV 
DEC 

65 . 
94 . 
93 . 
87 . 

104 . 
168 . 
124 . 
96 . 
59 . 
62 . 
66 . 
59 . 

4 . 0 
5 . 2 
5 . 7 
5. 2 
6 . 4 

10 .0 
7 . 6 
5 .9 
3 .5 
3 .8 
3 . 9 
3 . 6 

. 76 

. 8 2 
1. 52 
3 .65 
4. 66 
5 . 52 
6 . 55 
5 . 59 
3 . 7 0 
2. 44 
1. 89 

. 85 

REASONABLE 
. 1 2 . 
. 1 2 . 
. 2 2 . 
. 6 5 4 . 
. 7 2 . 
. 8 2 4 . 

1.0 135 . 
. 8 124 . 
. 5 2 . 
. 4 2 . 
. 3 2 . 
. 1 2 . 

MAXIMUM 
. 1 
. 1 
. 1 

3 . 2 
. 1 

1.4 
8 . 3 
7 . 6 

. 1 

. 1 

. 1 

. 1 

INFLOW CONDITIONS 
. 0 
. 0 
. 0 
. 0 

5 . 6 
7 . 8 

. 0 

.0 

. 0 
2 . 0 
3 . 5 
3 . 4 

. 0 

. 0 

. 0 

. 0 

.0 

.0 

. 0 

.0 

. 0 

. 0 

. 0 

. 0 

2358.5 
2362 . 0 
2365 . 3 
2366 . 1 
2366 . 1 
2366 . 1 
2365 . 2 
2363 . 7 
2365 . 4 
2366 . 1 
2366 . 1 
2366 . 1 

23 . 9 
28 . 9 
34 . 3 
35 . 7 
35 . 7 
35 . 7 
3 4 . 0 
31.5 
34 . 4 
35 . 7 
35 . 7 
35 . 7 

3 . 8 
5. 0 
5 . 4 
1. 4 

. 0 

. 0 
- 1.7 
- 2 . 5 

2. 9 
1. 3 

. 0 

. 0 

TOTAL 6 4 . 8 37 . 95 5 . 6 21.3 22 . 3 . 0 15.6 



Table 4 
KEITH SEBELIUS OPERATIONS ESTIMATES - 1992 Sheet 10 of 16 

INFLOW EVAPORATION 
RELEASE 

REQUIREHENT 
RESERVOIR 

SPILL 
REQOIREMRNT 

SHORTAGE 
END OF 
iLEV 

MONTH 
CONT 

RESERVOIR 
CHANGE 

HONTH 
MEAN 
CFS 

1000 
AF INCHES 

1000 
AF 

HEAN 
CFS 

1000 
AF 

1000 
AF 

1000 
AF n 

1000 
AF 

1000 
AF 

REASONABLE MINIMUH INFLOW CONDITIONS 
JAN 0 . . 0 .85 . 0 2 . . 1 .0 . 0 2278 . 0 4 . 0 -.1 
FEB 2. . 1 . 99 .0 2 . . 1 . 0 . 0 2278 . 0 4 . 0 . 0 
MAR 3. . 2 1. 71 . 1 2 . . 1 . 0 . 0 2278.0 4 .0 . 0 
APR 3 . . 2 5 . 73 . 2 2 . . 1 . 0 . 0 2277.7 3 . 9 - . 1 
MAY 7. . 4 7 . 38 .3 2 . . 1 .0 . 0 2277 . 7 3.9 . 0 
JUN 3 . . 2 8.70 . 3 45 . 4.9 .0 4 . 8 2277 . 3 3.7 - . 2 
JOL 0. . 0 9 .98 . 3 145 . 6.7 .0 6.5 2276 . 2 3 . 2 - . 5 
AUG 0. . 0 8 . 66 . 3 117. 6 . 7 . 0 6 . 5 2274 . 9 2.7 -.5 
SKP 0 . . 0 6 .22 . 2 2 . 1.0 .0 1.0 2274.4 2.5 -.2 
OCT 0 . . 0 5 .12 . 1 2. . 1 . 0 . 1 2274.2 2.4 -.1 
NOV 0. . 0 1. 96 . 1 2. . 1 . 0 . 1 2273 . 9 2.3 -.1 
DEC 2 . . 1 1. 06 . 0 2 . . 1 . 0 . 1 2274 . 2 2 . 4 . 1 

TOTAL 1.2 58.36 1.9 20.1 .0 19.1 -1.7 

MOST PROBABLE INFLOW CONDITIONS 
JAN 3 . .2 .82 . 0 2 . . 1 . 0 . 0 2278 .4 4 .2 . 1 
FEB 5 . .3 .95 . 0 2. . 1 . 0 . 0 2278 . 7 4 . 4 . 2 
MAR 
APR 

5 . 
8 . 

.3 

.5 
1. 69 
5.06 

. 1 

. 2 
2. 
2. 

. 1 

. 1 
.0 
. 0 

. 0 

. 0 
2278 . 9 
2279.3 

4 . 5 
4.7 

. 1 

.2 
MAY 15 . . 9 5 . 73 .3 2 . .1 .0 . 0 2280 . 2 5.2 .5 
JUN 10. . 6 7.24 .3 8 . .5 . 0 . 0 2279 . 9 5.0 - . 2 
JOL 13 . .8 8 . 38 .3 86 . 5 . 3 . 0 4 .1 2278 . 6 4.3 - . 7 
AUG 5 . .3 7 .11 . 2 70. 4.3 . 0 4 . 2 2278 . 6 4 .3 .0 
SEP 2. . 1 5.26 . 2 2. . 1 . 0 . 0 2278 . 2 4 . 1 - . 2 
OCT 2 . . 1 3 . 60 . 1 2 . . 1 .0 . 0 2278 . 0 4 . 0 -.1 
NOV 3. .2 1. 96 . 1 2 . . 1 . 0 . 0 2278 . 0 4 . 0 . 0 
DEC 3 . . 2 1. 02 . 0 2 . . 1 . 0 .0 2278.2 4 . 1 . 1 

TOTAL 4 . 5 48 . 82 1.8 11.0 . 0 8.3 . 0 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 5 . . 3 . 79 . 0 2 . . 1 . 0 . 0 2278 . 6 4 .3 . 2 
FEB 11. . 6 .91 . 0 2 . . 1 . 0 . 0 2279.5 4 . 8 . 5 
MAR 15. . 9 1. 67 . 1 2. . 1 . 0 . 0 2280 . 7 5 . 5 . 7 
APR 20 . 1.2 4 . 31 . 2 2. . 1 .0 . 0 2282.2 6 . 4 . 9 
MAY 31. 1.9 4 . 80 . 3 2 . . 1 . 0 . 0 2284.2 7 . 9 1.5 
JUN 42 . 2.5 5 . 63 . 4 2. .1 .0 .0 2286 . 6 9 . 9 2 . 0 
JUL 63 . 3 . 9 6 . 76 . 5 26. 1.6 .0 . 0 2288 . 6 11 . 7 1.8 
AUG 57 . 3.5 5 . 85 . 5 28 . 1.7 . 0 .0 2289 . 8 13.0 1 . 3 
SEP 39 . 2. 3 4.11 . 4 2 . . 1 . 0 .0 2291 . 4 14.8 1.8 
OCT 24 . 1.5 2.58 . 2 2 . . 1 . 0 .0 2292 . 4 16.0 1.2 
NOV 7 . . 4 1. 96 . 2 2 . . 1 . 0 . 0 2292 . 5 16.1 . 1 
DEC 7 . . 4 . 96 . 1 2. . 1 . 0 . 0 2292.7 16 . 3 . 2 

TOTAL 19 . 4 40 . 33 2.9 4.3 . 0 .0 12 . 2 



I 

Table 4 
Sheet 11 of 1HARLAN COUNTY LAKE OPERATION ESTIMATES - 1992 

MONTH RESERVOIR RELEASE RESERVOI R REQUIREMENT END OF 
SHORTAGE ELEV CONT CHANGE INFLOW EVAPORATION REQUIREMENT SPILL 

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

REASONABLE MINIMUM INFLOW CONDITIONS 
-t.1 0 . . 0 .0 . 0 1929.7 141.7 JAN 75 . 4 . 6 . 74 . 5 

. 0 . 0 . 0 1930 . 4 148 . 2 6 . 5 FEB 130 . 7 . 2 . 94 . 7 0 . 
11. 1 0 . . 0 .0 . 0 1931.7 159.3 11AR 200 . 12 . 3 1. 63 1.2 

7 . 0 . 0 . 0 .0 1932.5 166 . 3 APR 187 . 11 . 1 5 . 36 4 . 1 0 . 
7 . 7 0 . . 0 . 0 . 0 1933 . 3 174 . 0 KAY 207 . 12 . 7 6.43 5 . 0 

-18 . -t 20 . 5 .0 . 0 1931 . 3 155 . 6 JUN 138 . 8 . 2 7 . 90 6 . 1 345. 
-34 . 8 690 . 42.4 . 0 8.5 1927 . 0 120 . 8 JUL 85. 5.2 9 .05 6 . 1 

. 0 37 . 1 .0 36 . 5 1927 . 0 120 . 8 AUG 89 . 5 . 5 7 . 95 4 . 9 603. 
-3.2 5 . 4 . 0 5.4 1926 . 6 117 . 6 SEP 3 . . 2 5 . 57 3 . 4 91. 
-2 . 3 . 0 .0 . 0 1926.2 115 . 3 OCT 5 . . 3 4 . 31 2 . 6 0 . 

.0 . 0 1926 . 6 117 . 6 2 . 3 NOV 57. 3 . -t 1. 89 1 . 1 0. - 0 
3 . 5 0 . . 0 . 0 .0 1927.0 121.1 DEC 67 . 4 . 1 . 97 . 6 

-16.5 105 . 4 . 0 50.4 TOTAL 74 . 8 52 . 74 36 . 3 

HOST PROBABLE INFLOW CONDITIONS 
7 . 8 . 0 . 0 1930.1 HS . -t JAN 135 . 8.3 . 71 . 5 0. -0 

11.5 .0 . 0 . 0 1931.4 156 . 9 FEB 218 . 12 . 1 . 88 . 6 0. 
.0 1933 . 2 173 . 5 16 . 6 MR 289 . 17 . 8 1.60 1.2 0. . 0 - 0 

. 0 .0 1934.8 188 . -t H . 9 APR 311. 18.5 4 . 40 3 . 6 0 . - 0 

. 0 . 0 1936.5 206.1 17.7 MY 359 . 22.1 5 . 22 4 . 4 0. . 0 
4 . 4 3 . 1 . 0 .0 1936.9 210.5 JON 218 . 13.0 6 . 45 5 . 5 52. 

.0 . 0 1934 . 8 189 .2 - 21.3 JUL 203 . 12 . 5 7 . 36 6 . 2 449 . 27.6 
-20 . 1 24 . 5 . 0 . 0 1932.8 169 . 1 AUG 153 . 9.4 6 . 20 5 . 0 398. 

.7 2.7 . 0 1932 . 8 189.8 SEP 119 . 7 . 1 4 . 73 3 . 7 45 . - 0 
-t . 2 . 0 . 0 1933 . 3 174.0 OCT 109. 6 . 7 3 .23 2 . 5 0 . - 0 

. 0 . 0 1933 . 8 179.0 5 . 0 NOV 109 . 6 . 5 1.89 1.5 0. . 0 

. 0 . 0 193-t.S 185 . 5 6 .5 DEC 117 . 7 . 2 . 92 . 7 0. - 0 

47 . 9 57.9 .0 . 0 TOTAL 141.2 43 . 59 35 . 4 

REASONABLE MAXIMUM INFLOW CONDITIONS 
.0 . 0 1930 . 5 148 . 5 10 .9 JAN 185. 11 . 4 . 69 . 5 0 . .0 

19 . 8 . 0 . 0 . 0 1932 . 7 168.3 FEB 367. 20 . 4 .85 . 6 0 . 
. 0 . 0 1935 . 7 198 . 0 29 . 7 

11AR 504 . 31.0 1. ~5 1.3 0 . .0 
'2.7 .7 .0 . 0 1938 . 4 225.7 APR 516 . 30 . 7 3 . 47 3 .0 0. .0 

. 0 . 0 1941.9 26 4 .5 38.8 KAY 696 . 42 .8 4 . 32 4 .0 0 . .0 
22. 7 . 0 . 0 1943 . 8 287 . 2 JUN 508. 30.2 5 . 08 5 . 0 42. 2 . 5 

.0 . 0 1944 . 5 295 . 3 8. 1 JUL 38 4 . 23 . 6 5.7 1 5 .9 156. 9 .6 
. 0 1944 . 9 301 .5 6 .2 AUG 306. 18 . 8 <1 .85 5.1 122. 7 . 5 . 0 

. 0 .0 1945 . 6 309. 4 7 . 9 SEP . 207 . 12 . 3 3.82 4 . 1 5 . . 3 
. 0 1946 .0 315 . 1 5. 7 OCT 156 . 9 . 6 2.32 2 .5 0. . 0 1 . 4 
.0 1946.0 315 . 1 - 0 NOV 168 . 10 . 0 1. 89 2.1 0 . . 0 7.9 

9 .7 . 0 1946 . 0 315.1 . 0 DEC 184 . 11.3 . 87 1.0 10 . . 6 

6 

TOTAL 252 . 1 35 .42 35 . 1 20 . 5 19 .0 . 0 177 . 5 



LOVEWELL RESERVOIR OPERATION ESTIMATES - 1992 Table 4 
Sheet 12 of 16 

WHITE ROCK 
CREEK 
INFLOW 

COURTLAND 
CANAL 

INFLOW 
TOTAL 
INrl.OW EVAPORATION 

RELEASE 
REQUIREMENT 

RES 
SPILL 

REQ 
SHORT 

END OF 
ELEV 

MONTH 
CONT 

RES 
CHANGE 

MONTH 
1000 

AF 
1000 

AF 
MEAN 
CFS 

100 0 
AF 

1000 
INCHES AF 

MEAN 
CFS 

1000 
AF 

1000 
AF 

1000 
AF FT 

1000 
AF 

1000 
AF 

?.EASON ABLE MINIMUM I NFLOW CONDITIONS 
JAN .0 4 .6 75. 4 . 6 . i 1 . 1 0 . .0 . 0 .0 1579 .2 32.5 4 .5 
FEB .2 4 .2 79 . 4.4 . 89 .2 0 . .0 . 0 .0 1580.8 36 . 7 4 .2 
MAR . 4 4.6 81. 5.0 1. 56 . 4 0. .0 . 0 .0 1582 . 5 41 .3 4 . 6 
APR . 6 3.9 76 . 4 . 5 4 .59 1.2 0. .0 .0 . 0 1583.5 44 . 6 3 . 3 
MAY .8 4 .0 78. 4 .8 5 .78 1.5 13 . .8 .0 .0 1584 . 3 47 . 1 2 . 5 
JUN .3 1.2 25. 1. 5 7.05 1.8 116 . 6.9 .0 .0 1582 .0 39 . 9 -7.2 
JUL . 1 1.2 21. 1.3 8.37 1.6 517. 31.8 .0 9 . 0 1571 . 7 16.8 -23.1 
AUG . 0 1.2 20 . 1.2 7.33 1.0 307. 18 . 9 .0 18 . 7 1571 . 7 16 . 8 . 0 
SEP . 0 . 6 10 . . 6 5 .03 . 7 35 . 2.1 .0 2.1 1571.7 16 . 7 -.1 
OCT . 0 . 0 0 . . 0 3 .6 1 . 5 0 . .0 . 0 . 0 1571. 4 16 .2 - .5 
NOV . 0 1.6 27 . 1.6 1. 82 . 3 0. .0 .0 . 0 1572.1 17.5 1.3 
DEC . 0 3.7 60. 3 . 7 .90 . 1 0. .0 . 0 .0 1574. 1 21.1 3 .6 

TOTAL 2.4 30 . 8 33 . 2 47 .64 9 . 4 60 . 5 .0 29.8 -6. 9 

MOST PROBABLE INFLOW CONDITIONS 
JAN . 5 4 . 6 83. 5 . 1 .69 . 1 0 . . 0 .0 . 0 1579 . 4 33 .0 5.0 
FEB 1.4 4 . 2 101. 5 . 6 .a3 .2 0. . 0 . 0 . 0 1581. 5 38. 4 5 . 4 
MAR 2.2 4 . 6 111. 6.8 1. 53 . 4 0. . 0 . 0 . 0 1583. 6 44. 8 6 . 4 
APR 2 . 1 2.1 71. 4 . 2 3 .84 1.0 0. . 0 . 0 . 0 1584. 6 48.0 3.2 
MAY 3 . 3 1.7 81. 5.0 4 .75 1.3 7 . . 4 . 0 . 0 1585 . 6 5 1. 3 3 . 3 
JON 5 .2 1.2 108 . 6 . 4 5 . 87 1.7 69 . 4 .1 .6 .0 1585. 6 51.3 .0 
JOL 3 . 5 1.2 76 . 4.7 6 .73 1.7 377 . 23.2 . 0 . 0 1578.7 31.1 -20.2 
AUG . 7 1.2 31. 1.9 5 .7 1 1.0 239. 14 . 7 . 0 . 0 1572 .0 17 . 3 -13 .8 
SEP . 3 1 . 3 27 . 1.6 3 . 91 . 6 25 . 1.5 . 0 . 0 1571.7 16.8 - .5 
OCT . 5 . 0 8 . . 5 2 . 62 . 4 0 . . 0 . 0 . 0 1571. 8 16 . 9 . 1 
NOV . 5 1.6 35 . 2 . 1 1.82 . 3 0 . .0 .0 . 0 1572.8 18.7 1.8 
DEC . 6 3.7 70 . 4 . 3 .85 .1 0. . 0 . 0 . 0 1575 . 0 22.9 4.2 

TOTAL 20.8 27.4 48 . 2 39 . 15 8.8 43.9 .6 . 0 -5. 1 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 3 . 5 . 0 57 . 3.5 . 67 . 1 0 . .0 . 0 . 0 1578.8 31.4 3. 4 
FEB 5 . 3 . 0 95 . 5.3 . 8 1 .2 0 . . 0 . 0 . 0 1580 . 8 36 . 5 5.1 
MAR 12 . 4 . 0 . 202 . 12. 4 1. 50 . 4 0 . . 0 .5 .0 1584.6 48 . 0 11 . 5 
APR 9 . 2 . 0 155 . 9.2 3.13 . 9 0 . . 0 8.3 . 0 1584 . 6 48 .0 .0 
MAY 14 . 3 .0 233 . 14 . 3 3 . 72 1.0 7. . 4 9.6 .0 1585 . 6 5 1.3 3.3 
JUN 7 . 9 1.2 153 . 9 . 1 4 . 75 1.4 39 . 2.3 5.4 .0 1585.6 5 1.3 .0 
JOL 11.3 1.2 203 . 12.5 5.49 1.5 163 . 10 . 0 10.6 . 0 1582.6 4 1.7 -9 .6 
AUG 11.2 1.2 202. 12 . 4 4 . 19 1.0 125. 7. 7 3.7 . 0 1582. 6 41.7 .0 
SEP 10.7 . 6 190. 11. 3 2 . 91 .7 13. . 8 9 . 8 . 0 1582. 6 41.7 .0 
OCT 11.3 . 0 184 . 11.3 1. 77 . 4 0. . 0 10 . 9 . 0 1582.6 41.7 .0 
NOV 5.8 . 0 97 . 5.8 1. 82 . 5 0. .0 5.3 . 0 1582. 6 41.7 .0 
DEC 4 .7 . 0 76 . 4 . 7 . 81 . 2 0 . . 0 4 . 5 . 0 1582 . 6 41.7 .0 

TOTAL 107 . 6 4.2 111.8 31.57 8.3 21.2 68.6 . 0 13. 7 



I 

Table 4 
Sheet 13 of 16 KIRWIN RESERVOIR OPERATION ESTIMATES - 1992 

RELEASE RESERVOIR REQUIREMENT END OF MONTH RESERVOIR 
ELEV CONT CHANGE INFLOW EVAPORATION REQUIREMENT SPILL SHORTAGE 

1000 1000 MEAN 1000 1000 MEAN 1000 1000 ~000 
AF 1T AF AF MONTH CFS AF INCHES AF CFS 1.2 AF 

REASONABLE HINIHUH INFLOW CONDITIONS 
. 0 1695.4 8 . 4 - . 1 JAN 0 . . 0 . 81 . 1 0 . .0 . 0 
. 0 1695.5 8.5 . 1 FEB 4 . . 2 1 . 04 . 1 0 . . 0 . 0 

1696 . 1 9 . 0 . 5 MAR 10 . . 6 1. 69 . 1 0. . 0 . 0 . 0 
. 0 1695 . 8 8 . 8 - . 2 APR 3 . . 2 4 . 73 .4 0 . . 0 . 0 
. 0 1696 . 6 9 . 5 .7 MAY 20 . 1. 2 5 . 93 . 5 0 . . 0 . 0 

3 . 2 1696 . 4 9 . 3 - . 2 JUN 7 . . 4 7 . 08 . 6 54 . 3 . 2 .0 
8 . 8 1695 . 7 8.7 - . 6 JUL 2 . . 1 8 . 37 . 7 143 . 8 . 8 .0 
6 . 7 1695 . 0 8 . 1 - . 6 AUG 0 . . 0 7 .57 . 6 109 . 6 . 7 . 0 

. 0 1694 . 5 7 . 7 - . 4 SEP 0. .0 5 . 2 4 .4 0 . .0 . 0 
1694 . 2 7 . 4 -.3 OCT 0 . . 0 4 . 00 . 3 0 . .0 . 0 . 0 

7 . 3 - . 1 NOV 0 . . 0 1. 91 . 1 0 . . 0 . 0 . 0 1694. 1 
1693.9 7 . 2 -.1 DEC 0 . . 0 1. 00 . 1 0 . . 0 . 0 . 0 

-1.3 TOTAL 2 . 7 49 . 37 4 . 0 18.7 . 0 18 . 7 

MOST PROBABLE INFLOW CONDITIONS 
1696 . 1 9 . 0 . 5 JAN 10 . . 6 . 76 . 1 0 . .0 . 0 . 0 
1697. 1 9 . 9 .9 FEB 18 . 1.0 .98 . 1 0 . . 0 . 0 . 0 
1698 . 6 11.5 1.6 MAR 29 . 1.8 1. 67 .2 0 . .0 . 0 . 0 
1700 . 6 H . O 2 .5 APR 49 . 2. 9 4 . 00 . 4 0 . . 0 . 0 . 0 
1702. ( 16.5 2 . 5 HAY 50. 3 . 1 4 . 8 4 . 6 0 . . 0 . 0 . 0 
170 1.9 15 . 8 -. 7 J UN 35 . 2 . 1 6 . 11 . 7 35 . 2 . 1 . 0 . 0 
1698 . 6 11.5 -4 . 3 JUL 39 . 2. 4 6 . 93 . 7 98 . 6.0 . 0 . 0 
1697 . 0 9 . 8 - 1.7 AUG 11 . . 7 6 . 01 . 5 75 . 4 . 6 . 0 2 . 7 
1696 . 8 9 . 6 - . 2 SEP 3. . 2 4 . 21 . 4 0 . . 0 . 0 . 0 
1696 . 6 9 . 5 - . 1 OCT 2 . . 1 2.92 . 2 0 . . 0 . 0 . 0 

9 . 6 . 1 NOV 5 . . 3 1. 9 1 .2 0 . . 0 . 0 . 0 1696 . 8 
1697 . 1 9 . 9 . 3 DEC 7 . . 4 . 96 . 1 0 . . 0 . 0 .0 

1.4 TOTAL 15. 6 41.30 4 . 2 12.7 . 0 2 . 7 

REASONABLE MAXIMUM INFLOW CONDITIONS 
1697 . 0 9 . 8 1. 3 JAN 23 . 1 . 4 . 74 . 1 0 . . 0 . 0 . 0 

12 . 9 3. 1 FEB 58 . 3 . 2 . 9 5 . 1 0. .0 . 0 . 0 1699 . 7 
1702.7 16. 9 4 . 0 MAR 68 . 4 . 2 1. 65 . 2 0 . .0 . 0 .0 
1705 . 3 20 . 9 4 . 0 APR 7 4 . 4 . 4 3.36 . 4 0. . 0 .0 . 0 
1709 . 5 28. 5 7 . 6 MAY 133 . 8 . 2 4 . 12 . 6 0 . . 0 . 0 . 0 
1713. 2 37 . 1 8. 6 J UN 183 . 10 . 9 4 . 91 1.0 22. 1. 3 .0 . 0 
1713 . 6 38 . 2 1.1 J UL 99 . 6 . 1 5.75 1 . 3 60 . 3 .7 . 0 . 0 
17 16. 8 47 . 7 9 . 5 AUG 220 . 13 . 5 4 . 70 1. 2 46 . 2 . 8 .0 . 0 
1718 . 8 54 . 7 7 . 0 SEP 133 . 7 . 9 3 . 29 . 9 0 . . 0 .0 . 0 
17 19.9 58 . 8 4 . 1 OCT 76 . 4 . 7 2 . 09 . 6 0 . .0 .0 . 0 

2 . 3 NOV 49 . 2 . 9 1. 9 1 .6 0. . 0 .0 . 0 17 2 0.6 61. 1 
63 . 2 2 . 1 DEC 39 . 2 . 4 . 90 . 3 0 . . 0 . 0 .0 1721. 1 

5 4 . 7 TOTAL 69 .8 3 4 . 3 7 7 . 3 7 . 8 . 0 . 0 



Table 4 
WEBSTER RESERVOIR OPERATION ESTIMATES - 1992 Sheet 14 of 16 

INFLOW EVAPORATION 
RELEASE 

REQUIREMENT 
RESERVOIR 

SPILL 
REQUIREMENT 

SHORTAGE 
END OF MONTH 
ELEV CONT 

RESERVOIR 
CHANGE 

MONTH 
MEAN 
CFS 

1000 
AF INCHES 

1000 
AF 

MEAN 
CFS 

1000 
AF 

1000 
AF 

1000 
AF FT 

1000 
AF 

1000 
AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAH 0 . . 0 . 88 . 1 0. .0 .0 . 0 1859.1 4.5 - . 1 
FEB 2. . 1 1.03 . 1 0. .0 . 0 . 0 1859 . 1 4 . 5 . 0 
MAR 2 . . 1 1. 77 . 1 0 . . 0 . 0 . 0 1859 . 1 4 . 5 . 0 
APR 8 . .5 5 . 31 . 4 0 . . 0 . 0 . 0 1859 .2 4 . 6 . 1 
HAY 20 . 1.2 6.48 . 5 0 . .0 .0 . 0 1860 .0 5 . 3 . 7 
JON 2 . . 1 8 . 11 . 6 77 . 4 . 6 . 0 4. . 6 1859 . 4 4 . 8 -.5 
JOL 0 . .0 9 . 26 . 6 14.8 . 9 . 1 . 0 9.1 1858 .7 4 . 2 -.6 
AUG 0 . .0 8 . 30 . 5 114. . 7.0 .0 7.0 1858.0 3 .7 - . 5 
SEP 0 . . 0 5 . 88 . 3 0. . 0 .0 . 0 1857 .6 3 . 4 - . 3 
OCT 0 . . 0 4 . 54. . 3 0 . .0 . 0 . 0 1857.2 3.1 - .3 
NOV 0 . . 0 1. 96 . 1 0 . . 0 . 0 . 0 1857.0 3.0 -.1 
DEC 0 . . 0 1. 08 . 1 0 . . 0 . 0 . 0 1856.8 2.9 -. 1 

10TAL 2 . 0 54.60 3 . 7 20 . 7 . 0 20.7 -1.7 

HOST PROBABLE INFLOW CONDITIONS 
JAN 5. . 3 . 84. . 1 0. .0 . 0 .0 1859 . 4. 4 . 8 . 2 
FEB 16 . . 9 . 97 .1 0. . 0 . 0 . 0 1860 . 3 5 . 6 . 8 
MAR 
APR 

31. 
39 . 

1.9 
2 . 3 

1. 76 
4 .31 

. 1 

. 4 
0 . 
0. 

. 0 

. 0 
.0 
. 0 

. 0 

. 0 
1862 . 1 
1863 . 8 

7 . 4 
9.3 

1.8 
1.9 

HAY H . 2.7 5 . 28 . 5 0 . . 0 . 0 .0 1865 .6 11 . 5 2.2 
JON 34 . 2.0 6.83 .7 37 . 2 . 2 . 0 . 0 1864. . 9 10 . 6 - . 9 
JOL 8. . 5 7 . 71 .7 106. 6 . 5 . 0 1.4 1860.0 5 . 3 -5.3 
AUG 11. . 7 6 . 66 . 5 81. 5 . 0 . 0 4 . 8 1860 . 0 5 . 3 . 0 
SEP 0 . . 0 4 . 92 . 4. 0 . .0 . 0 . 0 1859 .5 4.9 -. 4. 
OCT 2 . . 1 3 . 37 .2 0. . 0 . 0 . 0 1859.4 4 . 8 -. 1 
NOV 2. . 1 1. 96 . 1 0 . .0 . 0 .0 1859.4. 4 .8 .0 
DEC 5 . . 3 1. 04. .1 0 . . 0 .0 .0 1859.6 5.0 .2 

TOTAL 11 . 8 45 . 65 3.9 13 .7 . 0 6 . 2 . 4 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 24 . 1.5 . 81 . 1 0. .0 .0 .0 1860 .7 6.0 1. 4 
FEB 41. 2.3 . 93 . 1 0. .0 .0 .0 1862.9 8 . 2 2.2 
MAR 50 . 3 . 1 1.7!1 . 2 0 . .0 .0 . 0 1865.3 11.1 2 .9 
APR 
HAY 

106 . 
102 . 

6.3 
6.3 

3 . 52 
4 . 4.5 

. 4. 0. . 0 . 0 .0 

. 7 0. .0 .0 . 0 
1869.3 
1872.5 

17.0 
22.6 

5.9 
!;.6 

JON 77. 4. . 6 5 . 4.5 . 9 0 . . 0 . 0 .0 1874..4. 26.3 3.7 
JUL 124 . 7.6 6 .50 1.1 52 . 3 .2 .0 .0 1876.0 29.6 3.3 
AUG 88 . 5. 4 5 . 4. 3 1.0 36. 2 . 2 . 0 . 0 1877 .0 31.8 2.2 
SEP 37 . 2.2 3 . 6 5 .7 0 . . 0 . 0 .0 1877.7 33.3 1.!; 
OCT 39 . 2 . 4. 2 . 33 . 5 0 . . 0 . 0 . 0 1878.5 35.2 1. 9 
NOV 27 . 1.6 1. 96 . 4 0 . . 0 .0 .0 1879.0 36.4. 1.2 
DEC 20 . 1.2 1. 00 . 2 0. .0 . 0 . 0 1879.4. 37.4. 1.0 

TOTAL 44 .5 37.77 6.3 5.4. . 0 . 0 32.8 



WACONDA LAKE OPERATION ESTIMATES - 1992 
Table 4 
Sheet 15 of 16 

MONTH 

INFLOW 
MEAN 1000 
CFS AF 

RELEASE RESERVOI R REQUIREMENT 
EVAPORATION R&QOIREMENT SPILL SHORTAGE 

1000 MEAN 1000 1000 1000 
INCHES AF CFS AF AF AF 

END OF 
ELEV 

FT 

MONTH 
CONT 
1000 

AF 

RESERVOIR 
CHANGE 

1000 
AF 

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

26. 1.6 
40 . 2.2 
44. 2 . 7 
52. 3 . 1 
86 . 5 . 3 
84. 5 . 0 
41 . 2 . 5 
33 . 2 . 0 

2 . . 1 
2. . 1 

22. 1.3 
18. 1.1 

REASONABLE MINIHOH INFLOW CONDITIONS 
. 78 . 7 15. . 9 . 0 . 0 
.95 .8 25 . 1.4 . 0 . 0 

1 . 67 1.4 11 . . 7 . 0 . 0 
5 . 65 4 . 9 · 2 . . 1 . 0 .0 
6 . 78 5.8 2. . 1 . 0 . 0 

. 0 8 . 6 2 7 . 3 35 . 2 . 1 . 0 

. 0 10 . 50 8.6 99 . 6 . 1 . 0 
9 . 14 7.2 99 . 6 . 1 . 0 . 0 

. 0 6 . 59 5 . 0 35 . 2 . 1 . 0 
4 . 70 3.5 2. . 1 . 0 . 0 

. 0 1.89 1.4 2 . . 1 . 0 
. 95 . 7 11. .7 . 0 . 0 

1450.3 
1450 . 3 
1450 . 4 
1450 . 2 
1450 . 1 
1449 . 7 
1448 . 4 
1447 .3 
1446 .5 
1446 . 1 
1446 . 1 
1446 . 0 

180.8 
180 . 8 
181.4 
179 . 5 
178 . 9 
174 . 5 
162 . 3 
151.0 
144 . 0 
140 . 5 
140 . 3 
140 . 0 

. 0 

. 0 

. 6 
-1.9 

- . 6 
- 4 . 4 

- 12 . 2 
- 11.3 
-7. 0 
-3.5 
-.2 
- . 3 

TOTAL 27 . 0 58.22 47 . 3 20 .5 . 0 . 0 - 40 . 8 

JAN 
FEB 
MAR 
APR 
HAY 
JUN 
JOL 
AUG 
SEP 
OCT 
NOV 
DEC 

50 . 3.1 
106 . 5.9 
148 . 9 . 1 
155 . 9 . 2 
233. 14 .3 
200. 11.9 
143 . 8.8 
125 . 7 . 7 
124 . 7 . 4 

85 . 5 . 2 
45 . 2 . 7 
55 . 3 . 4 

MOST PROBABLE INFLON CONDITIONS 
. 73 .6 u . 2.5 . 0 . 0 

. 0 . 88 . 8 92 . 5 . 1 . 0 
1. 65 1.4 11 . .7 . 0 . 0 
4 . 70 4 . 2 2 . . 1 . 0 . 0 
5 . 44 5 . 0 2. . 1 . 0 . 0 
7 . 15 6 . 7 25 . 1.5 .0 . 0 
8 . 52 8 . 0 70. 4 . 3 . 0 . 0 
7 . 20 6 . 7 70. 4 . 3 . 0 . 0 

. . 0 5.33 4 . 9 25 . 1.5 . 0 
3 . 51 3 . 3 2 . . 1 . 0 .0 
1. 89 1.8 2 . .1 . 0 . 0 

. 0 . 93 . 9 41. 2.5 . 0 

1450.3 
1450 . 3 
1451.0 
1451. 4 
1452.3 
1452 .6 
1452. 3 
1452.0 
1452 .1 
145 2 . 2 
1452 . 3 
1452 .3 

180 . 8 
180 . 8 
187 . 8 
192.7 
201.9 
205.6 
202 . 1 
198. 8 
199 . 8 
201.6 
202 . 4 
202 . 4 

.0 

. 0 
7 . 0 
4 . 9 
9 . 2 
3.7 

-3.5 
-3.3 
1.0 
1.8 

. 8 

. 0 

TOTAL 88 . 7 47 . 93 44 . 3 22 . 8 . 0 .0 21. 6 

JAN 
FEB 
MAR 
APR 
HAY 
JON 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

168 . 10 . 3 
319 . 17 . 7 
677. 41.6 
716. 42 . 6 
620 . 38 . 1 
654 . 38.9 
652 . 40 . 1 
346 . 21.3 
412 . 24 . 5 
259 . 15 . 9 
158 . 9 . 4 
151. 9 . 3 

REASONABLE KAXIMOH INFLOW CONDITIONS 
. 69 . 6 158 . 9.7 .0 . 0 
. 84 . 7 306 . 17 . 0 . 0 . 0 

.0 1. 61 1. 5 2 . . 1 . 0 ... . 0 3 . 80 3.9 " . ! 17.9 
4 . 6 3 4 . 9 2. .. 33.1 . 0 
5 . 73 6 . 0 2. . 1 32 . 8 . 0 
6.52 6 . 8 L.. 33 .2 .0 " . 1 
5 .82 6. 1 2. . 1 15 . 1 . 0 

. 0 4 . 18 4 . 4 2 . . 1 20.0 
2. 55 2 . 7 29 9 . 18 . 4 . 0 . 0 

.0 1. 89 1.9 301. 17 . 9 .0 
. 88 . 9 137 . 8 . 4 . 0 .0 

1450 . 3 
1450.3 
1453 . 9 
1455.6 
1455 . 6 
1455 . 6 
1455 .6 
1455. 6 
1455 . 6 
1455.2 
1454 . 3 
1454 .3 

180 . 8 
180 . 8 
220.8 
241.5 
241. 5 
241.5 
241.5 
241.5 
241.5 
236.3 
225 . 9 
225. 9 

. 0 

. 0 
40. 0 
20 . 7 

. 0 

. 0 

. 0 

. 0 

. 0 
-5 . 2 

- 10 . 4 
. 0 

TOT AL 309 . 7 39 . 14 40. 4 72.1 152 . 1 . 0 45 . 1 



Table 4 
CEDAR BLUFF RESERVOIR OPERATION ESTIMATES - 1992 Sheet 16 of 16 

INFLOW EVAPORATION 
RELEASE 

REQUIREMENT 
RESERVOIR 

SPILL 
REQUIREMENT 

SHORTAGE 
END OF MONTH 
ELEV CONT 

RESERVOIR 
CHANGE 

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

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 0. . 0 1. 06 . 1 0 . . 0 . 0 .0 2093. 5 11.9 - .1 
FEB 0. . 0 1.18 . 1 0 . .0 .0 . 0 2093. 4 11 . 8 -.1 
MAR 0 . . 0 1. 92 . 2 2. . 1 .0 . 0 2093.1 11.5 - . 3 
APR 5 . . 3 6 . 51 . 6 2. . 1 .0 . 0 2092.8 11.1 -. 4 
MAY 10 . . 6 7 . 87 .7 i. . 4 .0 . 0 2 092.3 10 . 6 -.5 
JUN 5 . . 3 9 . 39 . 8 87. 5 . 2 .0 4 .8 2 091.5 9.7 - .9 
JUL 0 . . 0 11. 13 . 8 138 . 8.5 .0 7.9 2090.0 8.3 -1.4 
AUG 0 . . 0 9.68 .6 137 . 8. 4 . 0 8. 4 2089.4 7.7 -.6 
SEP 0 . .0 7.57 . 4 18. 1.1 . 0 1.1 2088.9 7 . 3 -.4 
OCT 0. . 0 6 .25 .4 0 . . 0 .0 . 0 2088. 4 6 .9 -. 4 
NOV 0 . .0 2.07 . 1 0. . 0 . 0 . 0 2088 . 3 6 . 8 - . 1 
DEC 0 . .0 1. 19 .1 0 . . 0 . 0 . 0 2088 . 1 6 . 7 -.1 

TOTAL 1.2 65 . 82 4 . 9 23.8 . 0 22 . 2 -5.3 

HOST PROBABLE INFLOW CONDITIONS 
JAN 2 . . 1 . 95 . 1 0. . 0 . 0 . 0 2093 . 5 12.0 . 0 
FEB 9 . . 5 1. 06 . 1 0. .0 . 0 .0 2093 . 9 12 . 4 . 4 
MAR 10 . . 6 1 . 90 . 2 2. . 1 . 0 .0 2094. 1 12 . 7 . 3 
APR 24. 1.4 5 .29 . 5 2 . . 1 .0 .0 2094.8 13 . 5 . 8 
HAY 31. 1.9 6 . 29 . 7 3 . . 2 .0 . 0 2095 . 5 14 . 5 1.0 
JUN 27. 1.6 7 . 84 . 8 59. 3.5 .0 3 . 3 2096 . 0 15 . 1 . 6 
JUL 20 . 1.2 9 . 12 . B 99. 6.1 . 0 5 . 5 2095 . 9 14 .9 -.2 
AUG 16 . 1.0 7.76 . 6 106 . 6.5 . 0 6.1 2095.9 14 . 9 .0 
SEP 2 . . 1 6 . 17 . 4 2. . 1 . 0 . 0 2095.5 14 . 5 - . 4 
OCT 2. . 1 4 . 44 . 3 0 . .0 .0 . 0 2095.4 14 . 3 - . 2 
NOV 0 . . 0 2 . 07 . 1 0 . . 0 .0 . 0 2095 . 3 14 .2 -. 1 
DEC 0 . . 0 1.11 . 1 0 . . 0 . 0 . 0 2095 . 2 14 . 1 - .1 

TOTAL 8 . 5 54 . 00 4 . 7 16 . 6 . 0 14 . 9 2. 1 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 18 . 1.1 . 86 . 1 0 . . 0 . 0 .0 2094 . 4 13.0 1.0 
FRB 29 . 1.6 . 97 . 1 0. .0 .0 . 0 2095 . 5 14.5 1.5 
MAR 68 . 4 . 2 1. 86 .2 2 . . 1 .0 . 0 2098 .3 18 . 4 2.9 
APR 91. 5 . 4 4.10 . 5 2 . . 1 .0 . 0 2101. 4 23 . 2 4.8 
HAY 91. 5 . 6 4 .93 . 7 3 . . 2 .0 . 0 2104 . 0 27.9 4.7 
JUN 153 . 9.1 6 . 21 1.0 39 . 2.3 .0 1.6 2107 . 8 35 . 3 7. 4 
JUL 250 . 15 . 4 7.55 1.4 59. 3.6 . 0 .0 2112 . 4 45 . 7 10. 4 
AUG 127 . 7.8 6.36 1.3 63. 3 . 9 . 0 . 0 2113 . 4 48 . 3 2. 6 
SEP 61. 3.6 4 . 78 1.0 0 . . 0 . 0 . 0 2114.4 50 .9 2 . 6 
OCT 62. 3.8 3 . 05 . 7 0 . . 0 . 0 . 0 2115.6 5 4 .0 3. 1 
NOV 27. 1.6 2.07 . 5 0 . . 0 .0 .0 2116.0 55.1 1.1 
DEC 21. 1.3 1. 00 . 2 0. . 0 . 0 . 0 2116.4 56 .2 1.1 

TOTAL 60 . 5 43 . 74 7.7 10 .2 .0 1.6 44 .2 
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TABLI 6 
WATII DIYIITID II 1991 AID TBI 
ISTIIATID DIYIRSIOI fOR 1992 

(O.its - Acre-feet) 

1991 10-Yeu 
Irrigation hence lati1ated 
Operatioaa Dhersioa 1991 Dheraiot 

lrri&atiot District aad Caaal froa To ( 1981-90) Dhenio11 h 1992 
----------------------------- --------- --------- ---------
!iraae flats lrrigatioa District 

Biraae flats Ca11al 7/03 8/31 14,646 13,333 15,000 
&iaatorth Irricatiot District 

lianorth Caul S/14 9/15 66,507 75,012 80 ,000 
Saraeat lrricatioa District 

Suaeat Caul 6/18 9/09 24,690 27,410 25,080 
fartell Irri&atioa District 

fartell Caul 6/05 8/31 72,674 84,828 78,000 
Ttit Loapa lrriaatiot District 

&bole Dalia Creek 
Belov Dalia Creek 

4/23 9/09 53,672 
0 

60,000 
0 

--------- --------- ---------
Total Ttia Loapa Irriaatioa District 53,672 60,000 

freachaaa lalley lrriaatioa District 
Calbertsoa Caaal 3/25 8/16 11,841 10,912 11,000 

I a IV lrri&atioa District 
Culbertso11 l1teasiot Canal 5/22 8/20 16,583 11,118 10,000 

freachtaD-Catbrid&e Irricatiot District 
!eeker-Driftvood Catal 6/lT 8/25 
led Iillo• C11al 6/19 8/23 
Bartley Coal 6/21 8/23 
Catbridce Caul 6/20 8/23 

30 ,432 
1,204 
9,008 

27,431 

25,903 
7,019 
8,134 

25,803 

27,000 
8,000 
9,000 

26,008 
--------- --------- ---------

Total freachau-Cubrid&e Irriaatioa District 75,075 66,859 TO,OOO 

&lteaa Irriaatioa District 
&ltenCual lo irriaatioa it 1991 987 0 0 

Bostvick Irriaatiot District it lebraska 
fraaUit Caul 
lapoaee Coal 
fraulil Pup Cual 
Soperior Cual 
Coartl11d Cual (lebraska) 

6/24 8/24 
8/22 8/22 
6/%1 8/22 
6/11 8/22 
3/05 12/31 

21,993 
2,932 
2,996 

14,306 
1,680 

20,808 
2,094 
2,784 

12,235 
2,072 

15,000 
1,600 
1,800 
8,000 
1,400 

--------- --------- ---------
Total Bostwick Irricatioa District ia lebraaka 48,907 39,993 27,808 

laasas-Boattick Irricatioa District 
Coartlatd Caaal abole Loletell 3/06 12/31 25,744 20,850 14,080 
Coartla11d Catal belov Loletell 5/16 8/23 46,604 43,260 37,000 

--------- --------- ---------
Total laasas-Bosttiet Irricatioa District 72,348 64,110 51,090 

lirtiD lrritatioa District 
lirtit Caul lo irriaatiot ia 1991 1,485 0 0 

Webster lrricatiot District 
Osbone Caul 7/03 8/02 5,099 4,916 0 

Cedar Blaff lrricatiot District 
Cedar Blaff Caaal lo irri1atioa it 1991 0 0 0 

--------- --------- ---------
TOTAL 411.762 452,343 427,800 
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WEBSTER RESERVOIR 
1991 OPERATION 
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EXHIBIT 148 
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EXHIBIT 14C 
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INFLOW 
Wll • .,.l:~ ~I:SC~VOIIt 

717 

::: ~ 
/ v 
:::: ~ 

rt::: 17 [::: ;; [::: 
v ~ ~ ~ PJ ~ :;::; ~ ~ 

p,B1 ~ ~ r; ;;:vt!:1 .P'l ~ ~ ;::; r; ~ 

STORAGE 
Wll.STI:It lti:SI:ItVOIIt 

v 
~ 
~ ,... 

.,.. v / 

::: ~ ::: 
;; ~ [::: ..-v 
,/ ~ ~ ~ r::: lfl..., 
v / t::: ~ ~ 1::1~ v ,;' 

----/ 
~CASONA.Lit WIN . WOST ..t._ltO·A·Lit / --- "- f----;CASON~Lit WAX. 

J ~ W A W J J A S 0 N D 

1 •• 1 

OUTFLOW 
Wlt • .,.l:lt ltltSilltVOI ~ 

10 

• 
/ 

• / 

7 
/ 

,_ 

~ • 
I 

ld 
~ <..> ... 

0 
g ... 

s 

2 

/ v '/ 
,/ r; t:: / 

::::: 
,., t: v / 

~ 
,. 

:::: r::: :::: 
-:: 

r; t:: ::: ..... [::: ::: ::: .... 
,/ r::: ,/ ~ :::: ::; ~ ~ 

0 

/ k ' ::: ~ v / / ~ v' v ,..... / / 



1 00 

•o 
eo 

70 
..... 
~ •o 

I 
ltf 50 '-" 
~ 

0 

8 -40 

so 

20 

1 0 

0 

400 

seo 

3 00 

...... 
21110 .... 

~ 
I 

ltf :zoo '-" 
~ 

0 
g 

150 

100 

50 

0 

100 

•o 
e o 

70 
...... ... 

•o ~ 
I 

ltf 50 u .. 
8 40 

so 

20 

10 

0 

EXHIBIT 15A 
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WACONDA LAKE 
OPERATION 

INFLOW 
W AC:: ON I>A I.A tCI: 

v 
v 
v 

t::: 
""""' 

.,..... t: t::: 
:;: t::: t;::: 

k 
t;:: 

:::1 f1 ~ f1 f1 e:~ ~ El .. , P"1P""l i/'!Plc::1 
,/ t:: v ~r-1 . P'l PI JP""l~~ t:: r-1 fP""1 v v 

1 ••• 1 ••• 

S T ORAG E 
W AC::ONI>A I.Ak K 

1 'P88 1 ••• 

..,........ 

I ---- / --- / 

I 

,...,.. ~P.l 

f1 t:: f1 ...., p-

1 'P'PO 

~ 

J ~ W A W J J A S 0 N D J ~ W A W J J A $ 0 N D J ~ W A W J J A $ 0 N I> 

OUTFLOW 
WAC:: O NDA I.AKI: 

I 

1 
I I 

I 

~ 
...... f'J ..... _E 

t::1~ :::: !VI VI Vl V\ V\ ,..-, ,..-, ,..-,,...., ....., ~~ ~·P'"'l . P1f:::1 ~IViP"1~ IP1 P"J. P""lf""l . .VIr:::1Vl Vl Vlt 
1 ••• , ... 



EXHIBIT 158 
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WACONDA LAKE 
1992 OPERATION PLAN 
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EXHIBIT 16A 
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CEDAR BLUFF RESERVOIR 
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EXHIBIT 168 

CEDAR BLUFF RESERVOIR 
199 1 OPERATION 
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EXHIBIT 16C 
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1992 OPERATION PLAN 
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EXHIBIT 17 

MIRAGE FLATS IRRIGATION DISTRICT 
CANAL OV., FARW DEL, AND ACRES IRRIG • 
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1982 1983 198. 1985 1986 1987 1988 1989 1990 1991 1992 

lZZJ IRRIGATED ISSJ DEL TO F ARW ~ IIV TO CANAL 

198% 1983 1914 1985 1986 1987 1988 1919 1990 1991 
ArllCRJ 
on 1.11 1.81 l.Tl 1.41 1.88 1.92 1.54 U7 8.18 1.27 
DIL 0.57 1.11 0.14 1.64 1.76 1.91 0.16 1.46 0.38 0.56 
nrm 49 41 49 45 45 41 49 43 34 44 

rOtclSTID SBOITlGIS (StBTilCT r101 DIY IIQ) 
DIY till 26 .18 
IOUlL Ylll 10.60 



EXHIBIT 18 

AINSWORTH IRRIGATION DISTRICT 
CANAL DIV., FARW DEL, AND ACRES IRRIG. 
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I I I I I I I I I I I 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

l27J IRRIGATED (S:sJ DEL TO F ARW ~ DIV TO CANAL 

1982 1983 1984 1985 1986 1987 1988 1989 1998 1991 
U/!Cll 
on 1.90 1.90 2.03 2.20 2.01 2.62 2.47 2.77 2.14 2.25 
DIL 1.35 1.16 1.36 1.45 1.30 1.17 l.U 1.94 1.31 1.56 
lrf(l) 71 61 67 66 65 68 66 TO 65 70 

POICASTID SHOIT!GIS (SUBTRACT flO! DIY RIQ) 
DRY UU 0.08 
IOUAL YIAR 0.00 



EXHIBIT 19 

SARGENT IRRIGATION DISTRICT 
CANAL DIV., FARW DEL, AND ACRES IRRIG . 
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lZZJ IRRIGATED ISSJ DEL TO F ARW ~ DIV TO CANAL 

1912 1983 1914 1985 US& 1987 1988 1989 1990 1991 
Ar/&CII 
on 1.64 3.3T 2.22 1.98 2. 18 2.52 2.35 1.90 2.07 2.08 
DIL 0.87 1. TO 1.41 1.08 1. 21 1.54 1. 40 1.12 1.34 1.40 
lrr(l) 53 51 66 54 58 61 59 59 65 61 

fOICASTID SHOITAGIS (SOBTIACt fROB DIY IIQ) 
DIY· YUR 20 .20 
IORUL YUR 3.10 



EXHIBIT 20 

FARWELL IRRIGATION DISTRICT 
CANAL DIV., FARW DEL, AND ACRES IRRIG. 
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1982 1983 198-4 1985 1986 1987 1988 1989 1990 1991 1992 

[27} IRRIGATED ISS] DEL TO F ARW ~ IJV TO CANAL 

1982 1983 1984 198S 1986 1981 1918 1989 1998 1991 
lf/lCil 
an 1.52 2.45 1.76 1.18 1.44 1.15 1.96 1.75 1.11 1.81 
DJL 1.16 1.32 1.83 1.49 1.65 1.88 1.17 8.93 1.12 1.88 
Iff( I) 58 54 58 42 45 58 55 53 68 68 

fOIC!STID SIORTlGIS (SUBTRACT fROI DIY IIQ} 
DIY YIU 11.48 
IORIAL TIU 11.10 



EXHIBIT 21 

TWIN LOUPS IRRIGATION DISTRICT 
CANAL DIV., FARW DEL, AND ACRES IRRIG. 
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OIL •••• . ... . ... e.oe 0.80 0.13 0.82 0.84 8.93 1.28 
lrffll • 0 • 0 0 u 43 45 51 46 

fOIC&STID SIOif&GIS (SDBTIACT fiOI DIY IIQ) 
DIY till 0.00 
IOU&L Yl&l 0.00 



EXHIBIT 22 

FRENCHMAN VALLEY IRRIGATION DISTRICT 
CANAL DIY., FARW DEL, AND ACRES IRRIG. 
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1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

[27J IRRIGATED ISSJ DEL TO F ARW ~ DIY TO CANAL 

1982 1983 1984 198S 1986 1987 1988 1989 1991 1991 
&r/&CII 
DIY 1.30 2.01 l.SS 1.42 l.S4 1.53 1.60 1.30 1.38 1.38 
DIL 0.13 1.09 0.87 0.68 0.68 0.81 O.T5 0. 71 0.63 0.59 
Iff( I) 56 55 56 u .. 53 u 55 u u 

fOIClS!ID SROI!AGIS (SUBTRACT flO! DIY IIQ) 
DRY TIAI 18.40 
IOUAL tiAR 5.70 



EXHIBIT 23 

H AND RW IRRIGATION DISTRICT 
CANAL OIV., FAR .. DEL, AND ACRES IRRIG. 
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I I I I I I I I I I I 0 

1982 1983 198. 1985 1986 1987 1988 1989 1990 1991 1992 

lZZJ IRRIGATED IS:sJ DEL TO F ARY ~ OIV TO CANAL 

1912 1983 1984 1985 1986 1987 1988 1989 1990 1991 
lf/lCII 
DIY 2.00 2.66 1. 78 1.52 1. 27 1.47 1.55 1.35 1.18 1.10 
DIL 0.68 1.14 0.11 0.57 0.50 0.57 0.63 0.52 0.46 0.38 
lff(S) 34 u 40 3T 40 39 u 38 39 35 

fORCASTID SBORTAGIS (SUBTRACT fRO! DIY RIQ) 
DRT TIU 27 .60 
IORUL YIU 8.50 



EXHIBIT 24 

FRENCHMAN CAMBRIDGE IRRIGATION DISTRICT 
CANAL DIV., FARW DEL, AND ACRES IRRIG. 
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I I I I I I I I I I I 

1982 1983 198. 1985 1986 1987 1988 1989 1990 1991 1992 

[ZZJ IRRIGATED IS:sJ DEL TO F ARW ~ DIV TO CANAL 

1982 1983 1914 1985 1986 1987 1988 1989 1998 1991 
U/lCII 
Dlf 1.64 2.39 1.89 1.68 1.93 1.92 1.90 1.83 1.90 1.56 
DIL 0.99 1. 47 1. 28 1. 00 1.24 l.lT 1.19 1.22 1. 31 1.06 
lff (l ) 60 61 68 59 64 61 62 66 69 68 

fOICASTID SIOITAGIS (SUBTRACT flO! DIY IIQ) 
DIY YIAI 46 .00 
IOili!L YIU 0.00 



EXHIBIT 25 

ALMENA IRRIGATION DISTRICT 
CANAL DV., FARW DEL, AND ACRES IRRIG. 
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1982 1983 198-4 1985 1986 1987 1988 1989 1990 1991 1992 

lZZ) IRRIGATED ISSJ DEL TO F ARW ~ llV TO CANAL 

1982 l913 1184 1985 1986 l98T 1988 1989 1990 1991 
lr/lCII 
Dlf 1.01 1.08 0.80 1.01 0.45 8.48 1.41 0.30 0.36 0.00 
DIL 1.00 .... 0.01 1.08 0.21 0.18 0.21 0.20 0.23 0.00 
lff (l) 0 0 8 0 48 39 57 66 64 0 

fOIClSTID SIOITlGIS (SUBTRACT fROB DIY IIQ) 
DIY YIU 19.10 
IOU&L till 8.30 



EXHIBIT 26 

BOSTWICK IRRIGATION DISTRICT NEBRASKA 
CANAL. DIV. , FARW DEL, AND ACRES IRRIG. 
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I I I I I I I I I I I 0 

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

~ IRRIGATED ISSJ DEL TO F ARt.t ~ DtV TO CANAL 

1982 1983 1984 1985 1986 1981 1988 1989 1991 1991 
&r/&CII 
DIY 1.94 3.27 2.88 %.50 %. 90 2.56 3.31 2.63 2.23 2.14 
DIL 0.83 1.62 1. 39 1. 02 1.29 1.08 1.63 1.11 0.91 0.88 
lrf(l ) 43 49 48 41 44 42 48 42 43 u 

fORC&StiD SRORt!GIS (SUBtRACt fRO! DIY RIQ) 
DIY YIAR 35.20 
IOUAL liAR 0.00 



EXHIBIT 27 

KANSAS-BOSTWICK IRRIGATION DISTRICT 
CANAL DIV., FARt.l DEL, AND ACRES IRRIG. 
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1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

[22) IRRIGATED I'SSJ DEL TO F ARU l7lZ1 DIV TO CANAL 

ltiZ 1983 1984 1985 1986 198T 1988 1989 1990 1991 
Af/lCII 
on 1.98 3.20 2.80 1.92 2.15 2.00 3.02 1.92 2.21 2.08 
DIL 0.90 1.82 1. 59 0.89 l. 05 l. 06 1.69 l. 09 1.19 1.05 
lfr(l) 46 57 ST 46 49 53 56 57 54 50 

fOIClStiD SBORtlGIS (SUBtRACt fRO! DIY RIQ) 
DIY YIU 45.00 
IOR!!L TllR 0.00 



EXHIBIT 28 

KIRWIN IRRIGATION DISTRICT 
CANAL DIV., FAR._. DEL, AND ACRES IRRIG. 
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1982 1983 198. 1985 1986 1987 1988 1989 1990 1991 1992 

[ZZJ IRRI~TED !SSJ DEL TO FAR._. ~ DIV TO CANAL 

1982 1983 1184 1915 1986 1981 1981 1989 1990 1991 
U/ACII 
on 0.01 1.58 1.66 0.08 2.28 2.08 2.49 1.52 1.98 0.00 
OIL .... t .U 0.81 •••• 1.15 l.t2 1.36 t.72 0.78 0.00 
lff(l) 0 53 52 0 52 49 55 47 39 0 

fOIC!STID SIOIT!GIS (SDBTI!CT fiOI DIY IIQl 
Dl! UU 18. TO 
IOIUL TUI 2.70 



EXHIBIT 29 

WEBSTER IRRIGATION DISTRICT 
CANAL DIV., FARW DEL, AND ACRES IRRIG. 
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1982 1983 198-4 1985 1986 1987 1988 1989 1990 1991 1992 

lZZJ IRRIGATED ISSJ DEL TO F ARt.l ~ DIV TO CANAL 

1982 1983 1984 1985 1186 1987 1988 1189 1998 1991 
Ar/ACRI 
DIY 0.80 2.81 0.00 0.08 1.33 1.9T 2.09 1.55 2.14 1.11 
DIL 0.00 1.02 0.00 0.00 0.78 0.69 0.98 0.61 1.81 0.46 
Iff(%) 0 51 0 0 43 35 47 39 39 40 

fOICASTID SIOITAGIS (SUBTRACT fiOK DIY IIQ) 
DIY nu 20.70 
IORUL YIAR 6.20 



EXHIBIT 30 

CEDAR BLUFF IRRIGATION DISTRICT 
CANAL DIV., FARW DEL, AND ACRES IRRIG. 
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1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

lZZJ IRRIGATED ISS] DEL TO f ARW ~ DIV TO CANAL 

1982 1983 1984 1985 1986 1981 1988 1989 1990 1991 
U/&Cil 
DIY 0.80 0.00 8.08 t .Ot 0.00 8.80 e.ee 8.00 8.00 e.oe 
DIL 0.08 0.80 .... 1.80 8.00 8.10 8.08 0.00 0.00 8.00 
Uf(X) 0 0 0 • 0 8 • 0 0 0 

fOICASTID SIORTAGIS (SUBtRACt fROB DIY RIQ) 
Dit YIAR 22.20 
IOR!AL liAR 1(.90 
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