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SYI\lFSIS 

General 

This year is the thirty-eighth consecutive year that an Annual Operating 
Plan (PlF) has been prepared for the federally ew1ed dams and reservoirs 
serving an irrigation function in the Niobrara, Lower Platte, and Kansas River 
Basins. The plan has been developed by the Water Ccrltrol Field Branch, M::Cook, 
Nebraska for the 17 dams and reservoirs that are loc:ated in Colorado, Nebraska, 
and Kansas. These reservoirs, together with 10 diversion dams, 11 pumping 
plants, and 25 canal systems, serve approximately 307,5<X> acres of project 
lands in Nebraska and Kansas. In addition to irrigation and municipal water, 
these features serve floc::x:i control, recreation, and fish and wildlife purposes . 
A map in the appendix of this report shows the loc:ation of these features . 
Davis Creek Dam is a feature of the 1\brth Loup Division and was completed this 
past year. The first stage of the reservoir filling proc:ess is scheduled to 
begin this spring . 

Public Law 101-359 dated August 10, 1990, changed the name of Calamus Dam 
to Virginia Smith Dam effective January 3, 1991. 

The reservoirs in the Niobrara and Lower Platte River Basins are operated 
by either irrigation or reclamati01 districts, and the reservoirs in the Kansas 
River Basin are operated by either the Bureau of Reclamati01 (Reclamati01 ) , 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 
Reclamati01. Kirwin Irrigation District provides operati01al 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-Staticn Supervisory Ccrltrol System loc:ated at M::Cook 
is used to assist in operaticnal management of all eleven dams under 
Reclamaticn · s jurisdicticn that ar-e loc:ated in the Kansas River Basin . 

The Headlines 90 that follows this synopsis is indicative of the awareness 
of the loc:al people of the natur-al r-esour-ce development and ccnservaticn in the 
Niobrara, Lower Platte, and Kansas River- Basins. 

1990 Sunmary 

Climatic Ccrlditicns 

The total precipitaticn over the operating area during 1990 ranged from 82 
percent of normal at Lovewell Dam to 129 percent of normal at Cedar Bluff Dam. 
The month of May was wetter than normal with all dams in the Kansas River Basin 
recording from 01e to three inches above normal . Likewise, the month of August 
fared we11 with most dams reporting we11 above nor mal precipi taticn amounts. 
1-b...ever, the months of June and July recorded well below normal pr-ecipitaticn 
amounts throughout the basin with a few excepticns. Temperatures for the 
months of January and 1\bvember averaged well above normal dur-ing 1990 . The 
warmest temperatures in 1990 were experienced during the last week of June and 
the first week of July when several daily highs exceeded the 100 degree mark. 
The coldest temperatures oc:curred in the last ten days of the year with 
temperatures dropping to nearly 20 degrees below zer o over much of the projects 
area. March was an active month with a record breaking 17 tor-nadoes reported 
in Nebraska en March 14. Kansas also reported several tornadoes during the 
month. Planting of crops oc:curred 10 to 14 days earlier than normal. Fall 
harvest ccnditi01s were excellent. 
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1 . Ccnservation Oper-at~ons . The 1990 ~n flQI.IoJS were below the dry-year forecast 
at Box Butte , Cedar Bluff . Enders and Bonny Reservoirs and Swanson, Hugh 
Butler , Harry Strunk and Harlan County Lakes . Keith Sebelius and Waconda Lakes 
and Kir-win and Webster- Reservoir-s had ~nflows between the dry- and normal-year 
forecasts. Lovewel l , Sherman, Merritt , and Calamus Reservoirs had inflows 
between the normal - and wet-year forecast. 

Carryover stor-age in the Nebraska-Kansas Projects reservoirs at the end of 
September was approximately 73 ,000 A.F. less than it was in 1989. Several 
reservo~rs were at or near a ten year low in reser-voir storage at the end of 
September. The following reservoirs were at their lowest end of September 
storage since; Ender-s Reservo~r, 1978; Harlan County Lake, 1978; Swanson Lake, 
1979 ; Hugh Butler Lake, 1980; Harry Strunk Lake, 1980; Kirwin Reservoir, 1980; 
1\brton Reservoir, 1982: Lovewell Reservoir , 1982; and Webster Reservoir, 1983 . 
The Republican River Basin reservoir storage was at ~ts lowest level since 
1978 , and the combined reservo~r storage in the Projects area was at its lowest 
level since 1980. 

The following surrrnarized graph shcJo...ls a comparison of 1989 and 1990 
carryover storage and total conser-vation storage for all reser-voirs in the 
Niobrara , Lower Platte, and Kansas River Basins . 

2. Flood Control Operations . The tota l 1990 flood control benefits accrued by 
the operation of the Nebraska-Kansas Projects dams was $562 , 000 . The 
accumulative total of flood control benefits for the years 1951 through 1990 by 
facilities in this report total $76,809,000 (see table 5) . To date no benefits 
have been accrued by the operation of Box Butte, Merritt, Sherman , or Virginia 
Smith Dams . 
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Water Service 

There were 460,532 acre-feet of water diverted to irrigate 251,597 acres 
of projects lands in 13 of the 14 irrigation districts (see tables 3 and 6). 
The project water supply was either inadequate or limited for 174,925 acres of 
the total project lands. This includes lands in Mirage Flats, Frenchman 
Valley, H&RW, Frenchman-cambridge, Nebraska and Kansas Bostwick, Almena, 
Kirwin, Webster, and Cedar Bluff Irrigation Districts. No project water was 
available for delivery to Cedar Bluff Irrigation District. The project water 
supplies for the other units mentioned in this report were adequate in 1990. 

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

Under a long-term contract with Reclamation for u5e of the Arcadia 
Diversion Dam, the Middle Loup Public Power and Irrigation District diverted 
39,294 acre-feet to irrigate 14,252 acres of non-project lands . These 
diversions were made under natural-flow water rights granted by the state of 
Nebraska. 

Irrigation Production 

The 1990 crop yields from lands rece1.v1.ng project water e xceeded or 
equalled those of 1989 for all districts except H&RW, Nebraska and Kansas 
Bostwick, and Farwell. Corn, the principal crop, increased from an average of 
133 bushels per acre to 138 bushels per acre . Unit prices for grain and 
soybeans were slightly lONer than those in 1989. The total gross crop value 
for districts receiving project water was $ 74,537,664. The average gross crop 
value per acre decreased from $307.87 to $296 . 26 during 1990. The following 
graph compares corn prices with the gross crop value per acre. 

http:AVERI'o.GE
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Corn Yield ( b.l/ acre) 
Irrigation District 1989 1990 
Mirage Flats 107 133 
Ainsworth 111 144 
Sargent 124 130 
Farwell 139 132 
Twin Loups 131 136 
Frenchman Valley 152 154 
H&RW 148 139 
Frenchman-cambridge 134 145 
Almena 149 155 
Bostwick in Nebraska 147 141 
Kansas-Bostwick 159 139 
Kirwin 128 133 
Webster 103 113 
Cedar Bluff * * 

Average of Districts Reporting 133 138 

*No project water supplied; not included in averages. 

Tre following Sl.I.ITYT\ary s~ the comparison of corn yields for each 
irrigation district. 

Fish and Wildlife and Recreation Benefits 

Tre National Recreational Fisheries Policy declares that the Governments 
vested with stewardship responsibilities must work in concert with the state 
managing agencies recreational fisheries constituency and the general public to 
conserve, restore, and enhance recreational fisheries and their habitats. As a 
result of this policy, Reclamation has developed fishery management guidelines 
for reservoirs within the Nebraska-Kansas Projects area. These guidelines 
outline a program which considers public use, fisheries, fish habitat, and 
jmproved cc:mrunication and coordination. The Nebraska-Kansas Projects Office 
conducts yearly meetings with Nebraska, Colorado, and Kansas state management 
agencies to discuss the ~nual Operating Plans (ACF). Information is solicited 
that will allow Reclamation the flexibility to enhance fisheries resources 
while still meeting contractual obligations with the various irrigation 
districts. 

During the early part of the 1990 season, normal reservoir operations were 
favorable for recreation and fish and wildlife uses. Late in the season, 
irrigation operations lowered reservoir levels at sorre reservoirs, thereby 
limiting the recreation benefits. 

1991 Outlook 

Three detailed studies have been developed 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 as table 4. 

Under reasonable minimum inflow forecast conditions, irrigation districts 
receiving storage water from the following reservoirs are e xpected to receive 
less than a full supply: Box Butte, Sherman, Enders, Swanson, H.Jgh Butler, 
Harry Strunk, Keith Sebelius, Harlan Ca.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, respecti vely. If 1991 is 
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a dry year-, 211,700 of tre t o t a l 266,700 ac r-es estimat ed to be ir-r-igated (79 
per-cent) will have an inadequate water- supp l y . 

Lhder- rrost pr-obable i nflow ccnditions, it is also expected t hat Al mena , 
Fr-enchman Valley, H&RW, Kir-win, Ceda r- Bluff, Mir-age Flats, Sar-gent, and Farwel l 
Ir-r-igation Distr-icts would exper-ience some shor-tages to ir-r-igation demands fr-om 
Keith Sebelius Lake and Ender-s, Kir-win, Cedar- Bluff, Box Butte, and Sher-man 
Reser-voir-s. Ir-r-igator-s in sever-al distr-icts (Mir-age Flats, Kir-win, Webster-, 
Almena, Fr-enchnan Valley, and H&RW) plan to use water- fr-om pr-ivate wells to 
supplement the pr-oject water- suppl y. The rrunicipal and r-ur-al water- distr-ic t 
water- supply r-equir-ements wi 11 be met under- all thr-ee inflow for-ecast 
conditions for- al l units e xcept Ceda r- Bluff . Lhder- a shar-e-shor-tage pr-ocedur-e 
adopted for- the cur-r-ently e xtr-emely low stor-age conditions at Cedar- Bluff~ t he 
city of Russell could e xper-i ence shor-tages in dr-y-year- inflow for-ecast 
conditions. 

Dur-ing 1991, under- all inflow for-ecast conditions, stor-age water- will be 
in excess of pr-oject needs a t Bonny Reser-voir- and Waconda Lake. The state of 
Color-ado will make Bonny stor-age water- available to downstr-eam water- r-ight 
appr-opr-iator-s . Reclamation will also make Waconda Lake stor-age water- available 
under- tempor-a r-y water- ser-vi ce contr-acts . 

Even under- r-easonable minimum i n flow conditions, the conser-vation pools at 
Mer-r-itt, Sher-man , Ca1 arrus, and Lovewe 11 Reser-voir-s wou 1 d f i 11 dur-ing 1991. 
Har-ry Str-unk Lake wi l l fil l under- rrost pr-obable inflow c onditions. 

Even with low r-eser-voir- l e vels and inadequa te water- supplies for- some 
pr-oject lands, t he r-eccmnendations of var-ious state agencies wi 11 be 
ccnsider-ed. As in tre pas t, ir-r-igation and r-eclamation distr-icts wi l l advise 
state agencies r-egar-ding aquatic weed contr-ol and canal oper-ations . 
Reclamation will continue to oper-ate the r-eser-voir-s and ott-er- facilities under­
its jur-isdiction i n tre best inter-ests of all or-eject functions and for- t re 
optimum public benefit . 

5 



HEADLINES •go 


...., ''.,.··~·· \'"'"''• .... ''""· . ~::~;~;;;;~ Irrigators organize 

.vv'· •<~ •• ~....... ;.;::: lo l<eep Water rights
a ter ""r· ·~.., ..nu ,. .....·~:~~; · · , :r a lty. ha ,


~v-I· J · . . ~n t escaped
./t,,C 
lorn ~l Uufr lhiJ . 	 . . . ... area 

Disll ids' Fa1111er s Adjust ·..,_~-ados hit ;{;:;:;,..,' 'J G:lle{' Reservoidrs T~ lrr igatiuu Slautdowu 
ca fattns Le dec a e.. 

, hotne at oint 
tlW~ Ider table decline In Nno s ~-~ \oW P . \ pro\eC\ion area ,,,. lar·ge r . n •'\,) • 	 ec\a~~~••llu, ........_ S Slllce 1973 •'	 sp' 0 8

"''P•I•o'l b lllrttd 	 Q' \ ' d 5 Up..... , 	 '•''9 8. '" ports ..r;:·:::·-"' .. ~· 	 c:.'~'8 ~ .,,. boar~·...·;...:::· :::: ::~ = 	 <.l'ol.l'' Nf\D

~'"··""-"''·• 	 Is il l lr·r·toallott i·aut,s
;;;~.,,=~~.J:!re to sa~., dollat<fudostry ~~: billi~:-.-:.·.:-::~..-:..::- lhe Ogaf/ I 	 Nebrasf<a- ... ::.:~....::.:~~ a a Aquifer? 	 011 

• N Wntrr Uir.l•lsMorol•11111111 011 r.~v L It' NebrasJlssurtllor Upper Ntoutrua rver 
..,.....t<t .. •tl,.... ~.................. 	 Yields <a Water 


r:::........~:.~ QGod corn
t:::·:;;:t::!.- ~c--' llollr u'"h• u....,,,, ~,.,II, ,;,., 

Below-nonn~l';infl~s reported 
for 22nd year: ~ al .Enders Reservoir 

!3..~11'e;tU be ; . 
froth " S g 	lls teler~ses ~ . . '· Wa11s 011 . R . · ,. ............ .. .. . eservolr'
'""• !::~::.: .._ ' ' I 	 - • . ,i!!.:' ~· ........,:: ::-~ c: . 	 !•• 


.... .... :.~ - . . . .._ ~ .. t ............ ...:;-:.(· ...... ...,
. 	 . ~ ..........
1' ..............I H t 	
...... , ._ .


.... :--... "- • •• ....... .. 


81,7so Neb;~~';A . ..,
1 11 . 	 CJes ·a Uuder\tVetlaudsPiwJ 

tor area crops 
welconle . rellel 

ay rains 

t\~rirullurc . 	 rs ·need to be vigilant
lrt \gn\loll (anne 

....r .... , ... ,(I..... , .... . ..,. ~..... " · """ IaIIU values Illerease
Southwest Nei.JJ aslm 

ne-lhird of leS ied Wells liigh in flilrares 
Water costs llnealened 

.. 

.

M

-O

6 

­



DiCPTER I - I NTROOU::T I CN 

Pur~ of This Reoort 

This PCP advises water users , cooperating agencies, and other i nterested 
groups or persons of the actual operations during 1990 and serves as a 
guideline for t he 1991 operations. This report also describes the 
responsibilities of Reclamation, Corps of Engineers, and the irrigation and 
rec lamation 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 (0&1'1), safety of the structure, 
and reservoir operations not specifically associated with regulation of the 
flood control s torage at the reservoirs constructed by Reclamation. In 
addition to irrigation and flood control, these reservoirs provide recreati on. 
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 
a re 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 Box B.Jtte, Merritt, and Sherman Dams and Reservoirs. The Corps 
of Engineers operates and maintains Harlan County Dam and Lake. The state of 
Colorado provides operational guidelines for Bonny Reservoir. Reclamation 
operates and maintains 12 dams and reservoirs in the Lower Platte, Republican, 
Solomon, and Smoky Hill River Basins. A three year contract, which became 
effective July 1, 1988, provides f o r Kirwin Irrigation District to perform 
certain operational and maintenance functions at Kirwin Dam. l.Xlder a contract 
with Reclamation , the Twin Loups Reclamation District will operate and maintain 
Virginia Smith and Davis Creek Dams during 1991 . 

The states of Nebraska, Colorado. and Kansas are responsible for the 
administration and enforcement of their state laws pertaining to the water 
rights and priorities of all parties concerned with the use of water . The 
states are also responsible for administering the water surface activities and 
the federal lands around the reservoir . 

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

Tables and Exhibits 

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

For forecasting purposes, values of annual inflo.<~S that will be 
statistically equalled or e xceeded 10, 50, and 90 percent of the time were 
selected from the probability data to be reascnable maxinum (wet year), most 
probable (normal year), and reascnable mininum (dry year) inflow conditions, 
respeetive1y. 

Inflow records from 1965 through 1990 were used for the analysis of t hose 
reservoi rs in the Kansas River Basin. Inflow records from 1967 through 1990 
were used for the analysis of the reservoirs located in the Niobr ara and Lower 
Platte Basins, e xcept for Calamus Reservoir where the more recent record of 
1986 through 1990 was used. 

Reservoir Operations 

All operations are scheduled for optimum benefits of the authorized 
proj ect functions. l"blthly, or as often as runoff and weather conditions 
dictate, Reclamation evaluates the carryover storage and estimated i nflow at 
each reservoir to determine whether e xcess water is anticioated. If e xcess 
inflow is apparent, controlled releases will be made to maximize the downstream 
benefits, including flood control. 

Major Features 

The Mirage Flats Project was c onstruct ed under the Water Conservation and 
Utilization Act and includes an irrigation storage reservoir, diversion dam, 
and canal system. The other features discussed in t his reiX)rt are a part of 
the Pick- Sloan Missouri Basin Program and i nclude multipuriXJse reservoirs, 
diversion dams, pump stations, ~d 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 and Sherman Dam in the Lower Platte River 
Basin. Lhder a contract with Reclamation, the Twin Loups Reclamation 
District will operate and maintain Virginia Smith and Davis Creek Da ms 
during 1991. Following completion of the North Loup Project distribution 
works the responsibility for the operation and maintenance o f Virginia 
Smith Dam and Davis Creek Dam will be transferred to the district . 

2 . Operated by Reclamation--Bonny, Trenton, Enders . Red Willow, Medicine 
Creek, Norton, Lovewell, Kirwin , Webster, Glen Elder, and Ceda r Bluff Dams 
in the Kansas River Basin. A contract provides for Ki rwin I r rigation 
Distric t to perform certain operational and maintenance functions at 
Ki rwin Dam. 

Constructed and Operated by the Corps of Engineers 

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

Fourteen irrigation districts and two reclamation districts in the 
Niobrara , Lower Platte, and Kansas River Basins have contracted with 
Reclamation for water supply and irrigation facilities. 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 District 
is April through September. The contracted irrigation season for Frenchnan 
Valley, H&RW, Frenchnan-cambridge, and Cedar Bluff Irrigation Districts is from 
May 1 through October 15. The contracted irrigation season for Twin Loups 
Reclamation District is May 1 through September 30 or such additional period 
from April 1 through 1\bvember 15 of each year as determined between the 
District and Reclamation . For all other districts, the contracted irrigation 
season is from May 1 through September 30. 

1"\..Jnicipal Water 

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

Fish and Wildlife 

The state of Kansas is presently using the fish hatchery facility below 

Cedar Bluff Reservoir. Construction of the Calamus Fish Hatchery continues to 

make good progress with Phase II work nearly complete and over half of the 

Phase II I work completed. Operation of this fish hatchery is sct-eduled to 

begin this year. 


State of Colorado Division of Wildlife 

The Division of Wildlife provides operational guidelines for Bonny 

Reservoir. The entire conservation pool storage was purchased by the state of 

Colorado on June 24, 1982. 


Power Interference Considerations 

A Power Interference Agreement exists between Reclamation , the Twin Loups 
Reclamation District, and the Loup River Public Power District. Provisions of 
this agreement wi 11 be incorporated into the 1991 operations. 

Environmental Considerations 

A "Statement of Operational Objectives" for Harlan County Lake sets forth 
the general operational objectives and the specifie reservoir uses that are 
desirable. The operational objectives indicate that fish and wildlife 
interests are best served by high reservoir levels with minimum fluctuations 
and regulation of the outflow in excess of the minimum desired flows . Although 
the statement recognizes flood control and irrigation as primary purposes, it 
indicates that compret-ensive operational plans should be developed for maximum 
integration of the secondary uses. 



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, 
cit ies, and other interests below the reservoirs. 
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Cf-JAPl ER I I - NIOBR~A A'\10 LCMER PLATTE RIVER BAS INS 

Mi~age Flats P~oJect in Neb~aska 

Gene~al 

The flow of the Niob~ara River and Box Butte Reservoir storage provide a 
water supply for the 11,662-acre Mirage Flats Project. From 1981 to 1990, the 
project water supply averaged 14,646 ac~e-feet, which is about 1 . 26 ac~e-foot 
per irrigable acre . This amount is 1 . 06 acre-foot per acre short of the 
average diversion requirement of 2 . 32 acre-feet per acre . The March 1965 
report on the project estimated this amount to be necessa~y for a full wate~ 
suppl y . Many irrigators supplement their wate~ supply by private wells . 

The Mirage Flats Ir~igation District cooperates with the Nebraska Ga~e and 
Parks Commission by ope~ating the Box Butte Dam outlet works gates and the 
Dunlap Diversion Dam gates in a manner to avoid sudden l arge changes in the 
fl~5 of the Niobrara Rive~. 

1990 Summary 

The flows of the Niobra~a River plus the ca~ryove~ sto~age in Box Butte 

Rese~voir we~e not adequate to provide a full water supply fo~ the project 

lands. The total p~ecipitation in the Mirage Flats a rea was 15 . 16 inches, 

which is 97 percent of normal . The total inf low (15,124 acre-feet) was below 

the dry-yea~ forecast. 


From July through August, diversions of 8,662 acre-feet to the -Mi~age 

Flats Canal provided irrigation water for 9,875 acres, 85 percent of the 
se~vice available acreage . The farm deliveries f~om the project water supply 
were 2 ,967 acre- feet (0 . 25 a c re- foot per irrigable ac~e), which is a delivery 
efficiency of 3 4 percent . The reservoir contained only 3 ,947 acre-feet of 
water a t the end of the irrigation season . Privately owned irrigation wells 
supplemented the project water supp l y . The g~oss c rop value was $2,795,567 
whic h i s $572, 379 less than the 1989 value . 

1991 Outlook 

The project water supply is e xpected to be l.nadequate l.n 1991 like it has 
~~ s ince the early 1960 ' s, In the spring, the dist~ict will announce to 
t heir water users the amount of water that will be a vailable from storage in 
Box Butte Reservoir . However, the district plans fo~ the irrigators to 
continue the use of water from privately owned ir~igation wells as a 
s upplemental supply . In 1991, 10,900 acres are expected to be ir~igated . 

An ag~eement has ~ made between the district and the Nebraska Game and Parks 
Commission whereby the dist~ict will not draw the reservoir wate~ level below 
elevation 3978 .00 feet . In ~eturn the dist~ict received an upf~ont payment 
which is being used to imp~ove the efficiency of the p~oject ' s delive~y system. 
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Ainsworth Unit, Sandhills Division i n 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 approximate!y 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 accumulations on the dam. This reservoir level is 
maintained until May at which time the reservoir is slowly filled. A mininum 
release of 75 cfs will be made to the river during spring filling operations. 
This operation also enhances the spring fish spaWl. Seepage, pickup and toe 
drain flow normally result in flows of up to 15 cubic teet per second below 
Merritt Dam. Whenever possible, daily changes in releases to the river should 
be made in no more than 50 cubic feet per second increments. This will 
minimize adverse impacts on the Snake River trout fishery dOWlstream of the 
dam. 

The basic water supply for the district is 63,712 acre-feet. If 
available, additional water can be purchased by the district as a supplemental 
supply. 

1990 Surrmary 

Precipitation, as recorded near Merritt Dam, totaled 18.80 inches of 
rainfall, which was 97 percent of normal. The water supply was more than 
adequate to rreet the project · s irrigation requirement. There wer:-e 68,286 acre­
feet diverted from Merritt Reservoir into the Ainsworth Canal, with 44.091 
acre-feet delivered to the farm headgates (delivery efficiency of 65 percent). 
There were 33,542 acres of land irrigated in 1990. The gross crop value was 
$12,283,862, which is $622,761 more than the previous year. 

The district executed several temporary water service contracts which 
provided a total of 108.22 acre-feet of irrigation water from holding ponds 
located within the district ' s service area. 

1991 CUtlook 

In 1990-91 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 e xisting 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 
Reservoir 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 rapidly 

-
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filled to elevation 2945.00 feet. A minimum river release of 75 cfs will be 
made during this filling operation. The reservoir level will be maintained 
through the end of April and then slowly filled to the top of conservation pool 
by late May. If weather conditions or irrigation demands dictate, it may be 
necessary to begin filling the reservoir prior to this time. The water supply 
is expected to be adequate in 1991 for the irrigation of 34,000 acres. 

Sargent Unit, Middle Loup Division in Nebraska 

General 

The Sargent Irrigation District 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 Nebraska. These diversions may exceed the 
natural-flow water appropriation of 202 cubic feet per second by an e xchange of 
storage from Sherman Reservoir, provided that water is available after all 
senior appropriations are satisfied , and the excess is not greater than the 
compensating storage releases from Sherman Reservoir. 

The precipitation o ver the Sargent Unit (19 . 58 inches at district 
headquar-ters) was 84 percent of normal. The irrigation diversions into the 
Sargent Canal totaled 27,351 acre-feet (17,717 acre-feet were de l ivered to the 
farm headgates--delivery efficiency 65 percent). The diversions exceeded the 
direct-flow water right for 20 days. There were 13,235 acres irrigatedf and 
the gross crop value totaled $3,211,746, which is $28,637 less than in 1989. 
The irrigators grow conn as the principal crop, creating very high water 
demands in Ju1y and August. The demands cannot be met within cana1 capacity, 
so the district institutes a rationing process through the peak period, when 
necessary. 

1991 D.Jtlook 

The Loup Basin Reclamation District estimates that 13.000 acres in the 
Sargent Unit will be irrigated in 1991. Under normal- and dry-year conditions, 
some shortages could occur. The Farwell 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 District operates and maintains the Arcadia 
Diversion Dam, Sherman Feeder Canal, Sherman Dam and Reservoir . and the Farwel l 
Canal system, which serves 50,051 acres of land. Diversions are also made 
through the Arcadia Diversion Dam to 15,000 acres of non-project lands in the 
Middle Loup Public Power and Irrigation District under their appropriated 
natural-flow water rights. 
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Middle Loup Public Power and Irrigation District, Loup Basin Reclamation 
District, Farwell Irrigation District and Sargent Irrigation District have 
executed an agreement to temporarily cease diversions when conservation storage 
space in St-erman Reservoir has been evacuated. Tt-e agreement was executed 
December 10, 1984. 

During tt-e winter rronths, St-erman Reservoir is normally regulated to 5 
feet or more below tt-e top of tt-e conservation capacity. Doing so minimizes 
seepage from tt-e reservoir into tt-e groundwater table. Maintenance of tt-e pool 
below tt-e top of conservation provides time for seeding of exposed shore areas 
to prevent wind erosion. Tt-e seedings also provide winter food and cover for 
wildlife and spawning habitat for fish in tt-e spring when tt-ese areas are 
inundated. Each spring, diversions into St-erman Feeder Canal from tt-e 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 cubic feet per second, flows will be diverted through Sherman Feeder 
Canal into St-erman Reservoir. Flood control benefits can be accrued to St-erman 
Reservoir by such operations. 

1990 Sumnary 

The diversions from the Middle Loup River at Arcadia Diversion Dam were 
39,294 acre-feet to tt-e Middle Loup Public Power and Irrigation Dis trict and 
99,974 acre-feet into tt-e Sherman Feeder Canal. During the fall of 1985 t t-e 
Midd l e Loup Public Power and Irrigation District constructed a turnout in t t-e 
Sherman Feeder Canal near mile post 11.4. Tt-e turnout diverts water directly 
to the 1\l..tmber 4 Canal . Releases to the turnout amounted to 1,396 acre-feet and 
tt-e losses charged as a result of tt-ese deliveries totaled 140 acre-feet . 

St-erman Feeder Canal diversions into St-erman Reservoir were started on 
April 12, and tt-e conservation capacity was filled on May 22. Tt-e 
precipitation at Sherman Dam was 22.32 incres, which is 102 percent of normal. 
Releases into the Farwell Canals totaled 77,011 acre-feet (46,009 acre-feet 
were delivered to the farm t-eadgates--delivery efficiency 60 percent). Tt-e 
Farwell Irrigation District reported that 44,975 acres of land were irrigated 
in 1990. The gross crop value was $12,405,562, which is $1,405,831 less than 
in 1989. Sherman Feeder Canal was shut off October 11. 

Under an ongoing program the Farwell Irrigation District has installed a 

total of about 111 miles of pipe to replace open laterals. 


1991 O....tlook 

Diversions from the Middle Loup River into the Sherman Feeder Canal are 

expected to start in tt-e spring for tt-e normal filling of the conservation 

capacity of Sherman Reservoir prior to tt-e irrigation season. 
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Under normal- and dry-year inflow conditions, irrigation shortages are 
expected in 1991. These shortages are attributable to large irrigation 
requirements for corn production during the mc:nths of July and {.\Jgust. Farwell 
and Sargent Irrigation Districts are required to share shortages in accordance 
with their contract. 

North Loup Division in Nebraska 

General 

The North Loup Division is located in the Loup River drainage basin. When 
completed, water will be diverted from the Calarros 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 Calamus Reservoir, Kent Diversion Dam, Davis 
Creek Dam and Reservoir, five principal canals, one major and one small pumping 
plant and numerous laterals . 

Calamus Reservoir is normally regulated at 3 to 4 feet below the top of 
conservation capacity during the winter mc:nths. 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 regulated to slowly fill to conservation capacity. This 
operation enhances the spring fish spawn . During the mc:nths of July, {.\Jgust, 
and September , 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. 

Davis Creek Dam was completed in the fall of 1990 with the first stage of 
reservoir filling scheduled to begin this spring. 

1990 Summary 

Precipitation at Virginia Smith Dam was 22.33 inches which is 99 percent 
of normal. The inflow was Z27 ,814 acre-feet which was between the normal- and 
wet-year forecasts. There were 29,148 acre-feet diverted from Calarros 
Reservoir into the Mirdan Canal, with 16,537 acre-feet delivered to the farm 
headgates. Land irrigated in 1990 totaled 17,768 acres. The gross crop value 
was $4,597,207 which is $759,105 more than the 1989 value. As required, 
bypasses of the inf 1ows were made during J u 1y, {.\Jgust, and September. 

1991 Outlook 

The reservoir water surface 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 (6 inches below the top of 
conservation capacity). This reservoir level will be maintained in order to 
minimize shureline erosion until demands begin to draw on the reservoir. 
Bypasses of inflows will be made during July, {.\Jgust and September. In the 
fall the reservoir will be filled to about elevation 2240. 00 feet. 
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Water has been declared available t o serve all lrrigable acres with 
service from the Mirdan, Geranium and Sco t i a Cana ls a nd Lateral Systems. lt i s 
estimated that appr o ximately 21,000 ac r es will be lrrigated from Mlrdan , 
Geranium, and Scotia Cana ls. Water s uppl ies will be sufficient to meet the 
full dry-year requirements . 

Spring releases will be made t o initiate f i lling o f Davis Creek Reservoir 
to elevation 203 5 . This e levation will be maintained until surfacing of the 
relocated county road lS completed. 

The f i sh hatchery is e xpected to begin operabons this yea r . 
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~TER III - REPUBLICPN RIVER BASIN 

Armel Lh.it , Upper Rep..tblican Divisicn in Colorado 

General 

1\brmal reservoir operaticns for Bonny Reservoir are primari1y for 
recreation and fish and wildlife support, although water will be available for 
water right administraticn and irrigaticn p..trposes. 

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 s e rvice ccntracts. 
l"bst of the 700 acres served by Hale Ditch are now owned and operated by the 
Divisicn of Wildlife, Colorado Department of Natural Resources. 

The normal operaticn pattern of Bonny Reservoir, with a slowly r~s~ng or 
stable pool, enhances fish spawning in the spring and provides e xcel lent 
h..Jnting conditicns each fall. 

1990 Sulrvnary 

Tre 18.00 incres of precipitaticn during 1990 was 109 percent of normal. 
Tre inflow (14 ,135 acre-feet) to Bonny Reservoir was below tre dry-year 
forecast. As directed by the Colorado Water Corrvnissicner, 525 acre-feet of 
reservoi r inflows from the South Fork of the Rep..tbl ican River and Landsman 
Creek were passed through Bonny Reservoir into Hale Ditch. In additicn, the 
Colorado Department of Natural Resources requested storage releases of 1,925 
acre-feet for irrigaticn p..trposes into Hale Ditch. 

1991 llitlook 

Water stored in Bonny Reservoir will be available for sale to Hale Ditch 
and other private irrigators under short-term water service contrac t s e xecuted 
with tre state. 

Inf lows will be stored during the winter until filling of the conservaticn 
pool is certain. Releases can be made during thi s period to maintain a 
ccnstant reservoir elevaticn wren filling of the reservoir is i mminent or if 
icing were to become a problem. 

Frenchman l.hit . Frenchman-cambridge Divisi cn in Nebraska 

General 

The Culbertscn Canal and tre Culbertscn Extensicn Canal systems serve 9,600 
acres in the Frenct-man Valley Irrigaticn District and 11,490 acres in the H&RW 
Irrigation Distric t. The water supply for these lands is furnished by flows 
from Frenchman and Stinking Water Creeks and off-seascn storage in Enders 
Reservoir. 



Tt-e normal operation of Enders Reservoir, with tt-e 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, tt-ereby limiting tt-e fishing and recreational usage. 

1990 Sunmary 

Tt-e 17.67 inches of precipitation at Enders Dam was 96 percent of normal. 
The 1990 inflow into Enders Reservoir (19,308 acre-feet) was below the dry­
year forecast. Due to extensive groundwater pumping above the reservoir, the 
inflow was only 32 percent of the average historical preconstruction runoff at 
tt-e Enders dam site (60,700 acre-feet from 1929-1947). This year was the 
twenty-third consecutive year with below-normal inflows in ~hich the 
conservation pool did not fill. A total of 2,747 acre-feet of water was 
conserved between the 1989 and 1990 irrigation seasons by pumping seepage back 
into the reservoir. Irrigation releases began June 16 and were stopped on 
A...tgust 5 . 

Tt-e farm delivery averaged about 0. 54 feet per irrigated acre for tt-e two 
districts. Some farmers were able to supplement their project water supply 
from private irrigation wells. The Frenchman Valley Irrigation District 
reports that 8,048 acres received water in 1990, and tt-e H&RW Irrigation 
District reports 10,604 acres, which are 84 and 92 percent, respectively, of 
tt-e lands with service available. Tt-e gross crop value for Frenchman Valley 
Irrigation District was $2,512,083 which is a decrease of $136,606 from tt-e 
previous year. Tt-e gross crop value for tt-e H&RW Irrigation District was 
$2,936,144, which is a decrease of $216,919 from tt-e previous year. 

1991 UJtlook 

Tt-e fall and early winter inflows into Enders Reservoir were below tt-e dry­
year forecast. If reasonable minimum inflow conditions prevail, tt-e project 
water supply is expected to experience a shortage of about 30,300 acre feet. 
Most probable inflow conditions are expected to be inadequate by 3,700 acre­
feet, to irrigate tt-e 7,800 acres in the Frenchman Valley Irrigation District 
and 10,000 acres in the H&RW Irrigation District. Approximately 3,000 acre­
feet are expected to be conserved by pumping seepage water back into tt-e Enders 
Reservoir. 

Meeker-Driftwood, Red Willow, and Cambridge Units, Frenchman-cambridge Division 
in Nebraska 

General 

During tt-e spring months, Swanson, 1-l.Jgh B.!tler, and Harry Strunk Lakes 
normally have a rising or stable pool which enhances tt-e spawning of nortt-ern 
pike and walleye. Tt-ese lakes provide excellent opportunities 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. Tt-e water supply for 
tt-ese lands is provided by storage in Swanson, 1-Ugh B.!tler, and Harry Strunk 
Lakes, and inflows of the Republican River and Red Willow and Medicine Creeks. 
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1990 Summarv 

The precipi tatian of 17.26 inches at Trenton Dam was 88 percent of normal. 
The inflO/II of 46,738 acre-feet to Swanson Lake was belO/II the dry-year forecast. 
The reservoir ' s conservation pool did not fill in 1990, with the maxirrum water 
surface elevation of 2747.65 feet reached an June 11. At the beginning of the 
1990 irrigation season (June 18), there was 91,886 acre-feet of water stored in 
Swanson Lake, which is 20,328 acre-feet belO/II 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 Bartley Canal s ystems. The Frenchnan­
Cambridge Irrigation District diverted 32,301 acre-feet into Meeker-Driftwood 
Canal to irrigate 15,193 acres and 9,478 acre-feet into Bartley Canal for 6,012 
acres. 

The precipitation of 16.44 inches at Red WillO/II Dam was 84 percent of 
normal, while the inflO/II of 14,056 acre-feet into 1-l.tgh B..Jtler Lake was belO/II 
the dry-year forecast. The reservoir's maxitn..JIT't water surface elevation for the 
year was 2577 .66 feet, reached an June 9 (4 . 14 feet belO/II top of conservation) . 
The water supply was adequate to meet the limited supply designated for Red 
Willow Canal. The district diverted 8,803 acre-feet of water to irrigate 4,569 
acres of land served by Red WillO/II Canal. 

The precipitation of 18.84 inches was 92 percent of normal at Medicine 
Creek Dam, while the inflO/II of 30,144 acre-feet was belO/II the dry-year 
forecast. The reservoir's conservation pool was filled an May 6 with the 
maxitn..JIT't water surface elevation for tt-e year of 2367.15 feet reached an June 5 . 
Releases were made during April to defer flows from overtopping the 
uncontrolled spi llway until after the walleye spawning period. Tt-ese releases 
were made in cooperation with the Nebraska Game and Parks Commission. The 
water supply was adequate for the limited supply and 28,378 acre-feet of water 
was diverted to irrigate 15,808 acres of land served by the Cambridge Canal. 

The 1990 gross crop value from tt-e lands served by Meeker-Driftwood, 
Bartley, Red Willow, and Cambridge Canals was $12,938,194, which is $1,171,223 
more than in 1989. 

1991 Q.Jtlook 

Forecasts show that carryover storage, streamflow gains, plus reasonable 
minitn..JIT't inflO/IIs for the three lakes supplying the Frenchman-Cambridge 
Irrigation District will be inadequate to meet the full dry-year irrigation 
requirerrent. In an effort to conserve water, the District managerrent has 
elected to operate with a limited water supply to each irrigable acre. 

It is estimated that 14,900 acres will be served from the Meeker-Driftwood 
Canal; 16,400 acres will be served from the Cambridge Canal; 4, 700 acres will 
be served from the Red Willow Canal; and 5,900 acres will be served from the 
Bartley Canal. 
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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. 

Tt-e water service contract for the city of 1\brton, Kansas, provides for a 
max iiTl...lm annua1 use of 1 , 600 acre-feet from Keith Sebelius Lake . 

1990 Sunmary 

The precipitation at 1\brton Dam was 21 . 76 inct-es, which is 91 percent of 
normal. The total inflow was 3 ,979 acre-feet, which was betv.een dry- and 
normal-year forecasts. Farm delivery a veraged about 0.23 acre-fCXJt per 
irrigated acre from the project water supply. The remaining demands were 
supplied from privately owned irrigation wells for the twentieth consecutive 
year. The 5,145 acres irrigated in 1990 produced a gross crop value of 
$1,769,900, which is $119,577 more than in 1989. 

The city of 1\brton used 503 acre-feet of rrunicipal water during 1990. 

The maxiiTl...lm content of Keith Sebelius Lake for the year was 7,657 acre­
feet, which was reached on June 12, 1990. At the end of irrigation season 
(July 17) approximately 382 acre-feet was still available for release. 

1991 D.JtlCXJk 

The district expects to deliver water to 5,200 acres if an adequate water 
supply is available. If 1991 is a dry year without significant run- off 
producing storms above Keith Sebelius Lake, it is anticipated that significant 
irrigation shortages of 17,400 acre-feet wa.Jld occur. If normal inflow into 
the lake and normal rainfall over the irrigated area occur in 1991, a shortage 
of 8,300 acre-feet may be experienced. 

Requirements for the city of 1\brton are e xpected to be met in full in 1991. 

Franklin, Superior-courtland, and Courtland Units, Bostwick Division in 
Nebraska and Kansas 

General 

Harlan County Lake storage and Republican River flows provide a project 
water supply for 22,787 acres in the Bostwick Irrigation District in Nebraska, 
and 13,550 acres in the Kansas-Bostwick Irrigation District 1\b. 2 above 
Lovewell 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 Bostwick 
Irrigation District in Nebraska. The lands in the Courtland Unit are in the 
Kansas-Bostwick Irrigation District. 
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In accordance with the off-season flow alternative outlined ~n 
Reclamation· s final environmental assessment dated December 16, 1983, releases 
will be 10 cubic feet per second during the months of December, January, and 
February, except when the reservoir is at low levels. During water-short years 
releases for these three months will be 5 cubic feet per- second or zero . At 
the request of the state of Nebraska, releases of 30 cubic feet per second for 
a maxirrum 5-day period may be made to r-e1ieve icing conditions in the river. 

Natural gain in streamflow, plus irrigation return flows, and oper-ational 
bypass at Superior-courtland Diversion Dam wi ll provide some flow downstream . 

The Kansas Department of Wildlife and Parks has r-equested that the Kansas­
Bostwick Irr-igation District and Reclamation maintain, when possible, a flow of 
20 cubic feet per- second into Lovewell Reservoi r when the Courtland Canal is in 
operation and the conservation IX>Ol is below capacity . This r-ecommended inflow 
provides excellent fishing a r-ound the canal inlet to the reservoi r . The 
seepage below Lovewell Dam into White Rock Creek maintains a small live stream 
throughout the year. 

Following a survey of the sediment ranges in 1988, Har-lan County La ke area­
capacity data was r-evised and the new data placed ~n use January 1, 1990. 

1990 Summary - Bostwick Division - Harlan County Lake Operations 

The pr-ecipitation at Harlan County Dam totaled 21 .62 inches of rainfall, 
which is 97 percent of normal. The inflow (92,191 acre-feet ) was below the 
dry-year forecast. No release was required during January , February , or 
December in accordance to the environmental assessment and t he an nual oper-at~ng 

plan because of the l ow r-eser-voir level. The highest water surface elevation 
for the year was 1941.02 feet which was reached on June 22 (4 . 98 feet below the 
top of conservation). At the end of irrigation season (September 13 ) 177, 074 
acre-feet of storage remained in Harlan County La ke . 

The 30,584 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 48,654 
acre-feet (approximately 73 percent of total inflow) wer e del i vered to Lovewel l 
Reservoir- through the Courtland Canal. 

1990 Summar~ - Bostwick Division - Nebraska 

The Bostwick Irrigation District in Nebraska diver ted 41,837 acre-feet for 
the irrigation of 18,724 acres. The g r oss c rop value was $6,0 42 ,805, which is 
$73, 565 less than i n 1989. 

1990 Summary - Bostwick Divisi on - Kans as 

The 1990 precipitation at Lovewell Dam tota led 23.26 ~nches, whic h was 82 
percent of normal . The reservoir ' s conservation space fil l ed on May 13 . A 
flood release was not requi red as releases for l arge irrigation demands dropped 
the reservoir from the flood p:::>Ol. The maximum ele vation of the water surface 
was 1584.69 feet, which was reached on June 22 . Anticipating the possibility 
of water shortages in 1991 , natural flow from the Republ~can River was d i verted 
into Lovewell Reservoir through Courtland Cana l from the end of irrigation 
season unti1 December 19 . 
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The Kansas-Bostwlck l~~igation Dist~ict dive~ted a total o f 80 ,909 ac~e­
feet to se~ve 11,860 ac~es above Lovewell Dam and 24 . 805 acr-es below Lovewell 
Dam . I~~igato~s ope~ated with a limited supply since a full wate~ supply cou ld 
not be fu~nished to thes e ac~eages . The g~oss c~op value was $10 , 399 ,998, 
wh1ch 1s $1, 039 ,459 less than the p~evious yea~ . 

1991 Outlook - Bostwick Division 

The Bostwick I~~igation Dist~ict 1n Nebraska and the Kansas- Bostwick 
r~~igation Dist~ict No . 2 expect to delive~ wate~ to 20 , 6(~ and 38 , 000 ac~es, 
~espec tive1y . The s to~age in Ha~1an County Lake and Lovewe1 1 Reser-voi ,- and 
flows of the Republ1can Rive~ and White Roc k C~eek will be inadequate to meet 
t he full dry-yea~ i~~igation r-equi~ement fo~ the Bostwick lands . In an effor-t 
to conse~ve water- , the Distr-ict management has again elected to oper-ate with a 
limited water supply to each i~~igable acre. 

Inf low to Lovewell Reservoir- f~om the Cou~tland Canal will star-t as 
necessary to allow for filling the rese~voi~ f~om n atur-al flow in the 
Republican River- wi t hout sto~age ~eleases fr·om Har-lan CoJnty Lake. 
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OJPPTER IV - Sl'1l<Y HILL RI'v£R BASIN 

Kirwin Lnit, Solomen Division in Kansas 

General 

The water supply for the 11,435 acres of land in the Kirwin Irrigation 
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, water sports, fish spawning, and preservation of 
waterfowl species. 

1990 Sunmary 

The precipitation totaled 25.60 inches, which was 111 percent of normal. 
The inflow (12,320 acre-feet) was bet~Neen the dry- and normal-year forecasts. 
Kirwin Canal was operated from June 26 until Pugust 16. The district diverted 
13,855 acre-feet for irrigation of 6,994 acres. Irrigators in the district 
continued to p...amp water from private wells to supplement irrigation of project 
lands. The district reported a gross crop value of $1,665,663, which is an 
$80,350 increase from the previous year. 

1991 UJtlook 

The district estimates that 7,000 acres may be irrigated in 1991. Normal 

precipitation and normal forecasted inflows from the North Fork of the Solomon 

River would be inadequate to irrigate these lands. A shortage of 2,500 ac re­

feet may be experienced with normal-year forecasts. Lnder dry-year_forecasts , 

a shortage of about 18,700 acre-feet may be experienced. 


Webster Lnit, Solomon Divisjon in Kansas 

General 

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

1990 Sunmary 

In 1990, the precipitation at Webster Dam was 117 percent of normal (26 . 70 
inches). The inflow of 12,099 acre-feet was bet~Neen the dry- and normal-year 
forecasts. 

The district diverted 9, 070 acre-feet for irrigation of 4,440 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 $978,933, 
which is $173,133 more than the previous year. 
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1991 Cl.Jtlook 

The carryover storuge and the flows in the South Fork of the Solomon River 
are expected to be adequate under normal- or wet-year forecasts to irrigate 
4,500 acres in the district in 1991. 1-bwever, if d ry- year inflows continue a 
shortage of 15,000 acre-feet may be e xperienced. 

Glen Elder Unit, Solomon Division in Kansas 

General 

Releases from Waconda Lake will be regulated as outlined in two 
menorandums of understanding between the state of Kansas and Reclamation. 
Releases are made for the city of Beloit, temporary s hort-term water service 
contrac ts, and water r ight administration. The water service contract with 
Beloit, Kansas, provides for the annual use of up to 2,000 acre-feet of Waconda 
Lake storage. Water is measured at the Glen Elde r Dam river outlet works. In 
any water year that the city ' s water supply is insufficient and there is 
surplus water in Waconda Lake, such additional water may be released for the 
city at a rate of $15.00 per acre-foot. 

The water service contract with the Mitchell County Rural Water District 
1\b. 2 provides for use of storage water as available from Waconda Lake. Water 
usage is not to exceed 1 ,CXR acre-feet per calendar year. 

To lessen ice damage to the upstream face of Glen Elder Dam during winter 
months, releases from Waconda Lake will be r egulated 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 f or picnics, 

sightseeing, recreation, water sports, hunting, and fishing. 


When compatible with flood control operations, the operating criteria for 
Waconda Lake provide for a stable o r risi ng pool level during the fish spawning 
period each spring. 

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

1990 Sumnary 

The precipitation at Glen Elder Dam was 105 percent of normal (26 . 27 

inches). The inflow (100,728 acre-feet) was between dry- and normal-year 

forecasts . Storage releases of 7 5 acre-feet were made for the City of Beloit 

and 1 , 099 acre-feet was bypassed for quality control as dir ected by the State 

Water Cc:mnissioner. Other controlled releases were 54,872 acre-feet. This 

amount includes 1 ,'z::J6 acre-feet purchased by irrigators under temporary 

contrac ts. Releases of 651 acre-feet were made to the Mitchell County Rura l 

Water District No. 2 . 
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1991 OJtlook 

Tre rrunicipal requirerrent of Beloit and the requirerrents of the 1'1i tcrell 
County Rural Water District No. 2 will be met in full with releases as required 
from Waconda Lake. It is expected that a Kansas Water Cc:mnissioner will 
request that inflows be passed thrOJgh tre lake for water right administration . 
Waconda Lake storage water will be available to natural flow appropriators 
under short-term water service contracts. To minimize ice damage, the 
reservoir will be regulated to maintain a constant level during the months tre 
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 1991. Under normal-year conditions, the lake will 
be maintained at aba.Jt 3 . 0 feet below tre top of the conservation pool for ne x t 
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 r equired 
Cedar Bluff storage also furnishes a maximum of 2,000 acre-feet each year for 
tre 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, OJtflow, 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. Implerrentation of the memorandum of understanding awaits 
appropriate legislative action by the Congress . 

1990 SUnmary 

The precipitation was 26 . 48 inches which is 129 percent of normal. Tre 
inflow (3,653 acre-feet) was bel0t11 the dry-year forecast . This year ' s high 
content of 18,964 acre-feet was reached on May 28 and was 16, 356 acre-feet 
below tre bottom of active storage. Due to continuing low water levels, no 
irrigation releases were made in 1990 (twelfth consecutive year) . The state of 
Kansas used tre fish hatchery facility with 67 acre-feet released to the 
facility. No releases were made for the city of Russell. 

1991 OJtlook 

The reservoir elevation of 2096.69 feet on December 31, 1990 , remains in 
the inactive pool. With dry- and normal-year inflows, the total irrigation 
demand of 2 1,000 and 14,800 a c re-feet respectively, would be shorted. With 
wet-year conditions, a shortage of aba.Jt 500 acre-feet would be experienced. 
No irrigation releases are anticipated during 1991. Tre Kansas Department of 
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Wildlife and Parks estimates that 400 acre- feet will be used in the operatiCJrts 
of the fish hatchery facility during 1991. 
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----------------------------------------------------------------------------------------------------
CAPACITY ALLOCATI ONS 1/ 

RESERVOIR DEAD 
LIVE CONSERVATI ON 

Inact ive Active 
FLOOD 

CONTROL 
----------------------------------------------------------------------------------------------------
Box Butte - Elevation Ft . 

Total Acre- feet 
Net Acre-feet 

3969.0 
6 40 
640 

3976.5 
2.275 
1 .635 

4007.0 
31,060 
28,785 

Merrit t - Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

2875.0 
1. 614 
1,614 

2896.0 
6,800 
5,186 

2946 .0 
74 , 486 
67 ,686 

Sherman - Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

2118.5 
3,839 
3,839 

2129.0 
10,496 
6,657 

2162 . 3 
69, 076 
58,580 

Calamus - Elevation Ft . 
Total Acre feet 

Net Acre-feet 

2185 .0 
817 
817 

2213.3 
24.646 
23 , 829 

2244.0 
127,400 
102,754 

Davis Creek - Elevation Ft . 
Total Ac re - feet 

Net Acre- feet 

1998 . 5 
131 
131 

2003.0 
280 
149 

2076 . 0 
32 , 459 
32. 179 

Bonny - Elevation Ft. 
Total Ac re-feet 

Ne t Acre- feet 

3635.5 
1,418 
1. 418 

3638.0 
2 , 134 

716 

3672.0 
41 ,3 4 0 
39,206 

3710 .0 
17 0,160 
128,820 

Enders - Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

3080.0 
8,467 
8,467 

3082.4 
9,968 
l, 501 

3112.3 
44,480 
34,512 

3127.0 
74,520 
30,040 

Swanson 
Lake 

- Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

2710.0 
2,118 
2' 118 

2720 . 0 
12.430 
10,312 

2752 . 0 
112, 21 4 
99,76 4 

2773.0 
246,291 
134 ,077 

Hugh Butler 
Lake 

- Elevat ion Ft . 
Total Ac re feet 

Net Acre feet 

2552.0 
6 ,313 
6,313 

2558.0 
10,450 

4 , 137 

256 1 .6 
37 ''176 
27,326 

2604.9 
86,627 
46,651 

Harry Strunk 
Lake 

- Elevation Ft . 
Total Ac r e-feet 

Net Acre-feet 

2335.0 
4,160 
4,160 

23 43.0 
6,659 
4,699 

2366.1 
35 ,705 
26,84 6 

2366.2 
66,420 
52,715 

Keith Sebelius 
Lake 

- Elevation Ft . 
Total Acre - feet 

Net Acre- feet 

2275 . 0 
2 .716 
2 . 718 

2260.4 
5.264 
2 . 566 

2304. 3 
35,935 
30 , 65 1 

2331.4 
134, 736 
96.603 

Harlan County 
Lake 3/ 

- Elevation Ft . 
Total Acre- feet 

Net Ac re- feet 

1665.0 
0 
0 

1927.0 
120.790 
120,790 

19 46.0 
315,090 
19 4 ,300 

1973.5 
611,806 
496, 718 

Lovewell - Elevation Ft . 
Total Acre- feet 

Net Acre-feet 

1562 . 0 
5,054 
5,054 

1571.7 
16,760 
11 '706 

1582.6 
41,690 
2 4,930 

1595.3 
92,150 
50,460 

Kirwin - Elevation Ft. 1693.0 1697 .0 1729.25 1757.3 
Total Acre- feet 

Net Ac re- feet 
6,365 
6,365 

9,785 
3,400 

99 . 4 35 
69,650 

314.550 
215 ,11 5 

Webster - Elevation Ft. 
Total Ac re- feet 

Net Ac re-feet 

1655.5 
2. 18 4 
2 ,184 

1660.0 
5,300 
3, 116 

1692. 4 5 
77,37 1 
72 ,071 

1923.7 
260.7 4 0 
183,369 

Waconda 
Lake 

- Elevation Ft. 
Total Ac re- feet 

Net Acre-feet 

1407.6 
1,236 
1,236 

1426.0 
36,671 
35,435 

14 55 . 6 
241 , 460 
20 4 ,769 

1466.3 
963,775 
722,315 

Cedar Bluff - Elevation Ft. 
Total Acre-feet 

Net Acre-feet 

2090.0 
6,261 
6.261 

2107 .6 
35,320 
27 , 059 

2144 .0 
185,090 
149,770 

2166.0 
376,950 
19 1, 660 

To tal Storage CA .F.) 
Total Ne t Ac re- feet 

55,355 
55 , 355 

318, 246 
262,893 

1, 602,06'/ 
1, 263,6 19 

3 , 955,210 21 
2,353,143 

TABLE 1 

RESERVOIR DATA - NIOBRARA, LOWER PLATTE AND KANSAS RIVER BASINS 


================================= =================== === ================================== =========== 
1/ Includes space f or sed iment storage . 

2/ Inc ludes t otal act ive storage for Box Butte, Merritt , Sherman, Calamus, and Davis Cr eek Reservoirs. 

3/ Harlan County Lake da ta r~viaed and placed in use January 1, 1990. 
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TABLE 2 

SUitltARY OF 1990 OPERATIONS 

HIRAGI! FLATS PROJECT 

BOX BUTTS RESERVOIR 


-------------------------------------------------- HI RAGE FLATS CANAL 
End o! 


Grose Honth Divereione Delivered 

Inflo" Outtlo" Evap . Prec lp . Content To Canal To fa rea 


Honth !AFl (Afl (Afl (Incbeel (Afl (AFl (Afl 


Jan . I . 587 41 52 0 . 05 6 . 242 0 0 

feb . 1 . 586 44 14 0. 42 7,710 0 0 

Iter . 2 . 418 52 152 1. 45 9 . 924 0 0 

Apr . 2,087 53 281 2 . 08 11.677 0 0 

Hay 1.107 53 2 49 2 . 94 12 . 482 0 0 

June 545 56 459 2. 25 12 .512 0 0 

July 0 5,661 732 2 .26 6 . 119 5.773 1 .656 

Auc . 1 .509 2 ,886 277 0 . 65 4 . 465 2,889 1.311 

Sep . 880 43 227 1. 33 5 .075 0 0 

Oct. 1.193 46 152 0 . 86 6 .070 0 0 

llov . 1,141 44 91 0 .64 7,082 0 0 

Dec . 1,065 44 57 0 . 23 8,046 0 0 


TOTAL 15 , 124 9,023 2.803 15 . 16 8 .662 2.967 
HOTE.--Itira!e Flata Canal : Ac ree irri ca t ed 1990 -- 9 , 875 

SAIIDHILLS DIVISIOII 

AIIISWORTH OIIIT 


HERRI TT RliSiRYOIR 

-------------------------------------------------- AINSWORTH CANAL 

lind ot --------------------
Oroae Honth Release Dellvered 


Intlo" Outtlo" livap . Prec ip . Content To Canal To Faree 

11onth (Afl (AF) (AF) (lnchee) (Afl ( o\F) (Afl 


J an . 14.994 u; , oz5 240 0 . 02 68 . 560 0 0 

Feb . 14.144 13 . 289 305 0 . 29 69.110 0 0 

Iter . 17.227 11.415 436 1. 97 14 . 486 0 0 

Apr . 14 , 472 13.726 146 1. 47 14 . 486 1.301 0 

Hay 15,59 1 14 .2 12 790 5 . 33 75 ,075 2 . 415 4 

June 14.184 13.678 1.382 2 . 07 14 . 199 3.751 898 

July 15 . 199 30 . 218 1. 245 2 . 58 57 . 935 28.211 20.333 

Auc . 19 . 303 23 ,280 952 2 . 57 53,006 20,899 14 .295 

Sep . 12 . 731 15 ,253 772 0 . 66 49 .7 12 11.703 8 , 561 

Oct . 16. 240 3,07 4 685 0 . 58 62.193 0 0 

Hov . 14 . 867 7 ,785 444 0.88 68 . 831 0 0 

Dec . 13 0 737 13 . 418 319 0.38 68 . 831 0 0 


TOTAL 182 . 689 114 .373 8.316 18 . 80 68,286 44 .091 
HOTE . --AinaYorth Canal : Acree 1rrilla ted 1990 -- 33,542 

HI DDLii LOUP OIVISIOH 
HI DOLE LOUP UHIT 1/ FARWELL UN IT 

SARGENT DHIT HIDDLB LOUP PUBLIC SHiRHAN RESERVOIR 
SARGENT CANAL POWIR CAHALS FAIIWELL CANALS 

-------------------- D1vera1ona End o f 
Diverelone Delivered Dlveralo ns To S herman Groce. tlonth ReJe!lae Delive r ed 
To Canal To far•e To Canale Feeder Canal Infloy Outflo" Evap . Preclp . Conten t To Canale To farms 

Honth (AFl (AF) <Afl ( Ali') (Afl ( AF l (Afl (lnc hea) (Af) ( AF l <Afl 

Jan . 0 0 0 0 614 I. 309 259 0. 50 51.768 0 0 
feb . 0 0 0 0 662 1 . 291 319 0. 5 1 50.820 0 0 
Har . 0 0 0 0 1.632 1 ,309 559 3. 67 50.584 0 0 
Apr . 0 0 0 10.937 8,840 1.303 944 0. 48 57. 177 0 0 
Hay 0 0 3.205 16 , 129 14 . 140 1 ,533 708 3 . 41 69.076 0 0 
June 1 . 821 155 5,018 14 .660 12,555 11 , 266 1.000 6. 37 69.365 9 . 145 22 
July 14.489 9.974 14 290 13,835 13.394 34.625 991 1. 64 47 0 143 33 . 2'17 2 1 .6800 

Auc . 7,988 5 .609 11.090 24.171 21. 191 28.262 766 1. 37 39.306 27.196 18.782 

Sep . 3,053 1, 979 5.69 1 20,242 18 .227 7.620 722 I. 29 49 . 191 6.793 5.525 

Oct . 0 0 0 0 5 , 600 1.083 742 0.95 52 .966 0 0 

llov. 0 0 0 0 752 I. 303 411 1.65 52.004 0 0 

Dec . 0 0 0 0 122 1.309 233 0. 48 50.584 0 0 


TOTAL 27 . 351 17.717 39 .294 99,974 97.729 92.213 7,65 4 22 . 32 77.011 46.009 

1/ Non- Projec t . Inc ludea 1. 396 • . t 0 diverted fro• Sherman Feeder Canal and 140 a . t . loe e . 

HOTB .--Sarcent Cana l: IHddle Loup P . P . Canale : FarYell Canale : 


Ac ree 1rr1cat ed 1990 -- 13,235 Ac ree irricat.ed 1990 -- 14 . 252 Acree lrricated 1990 -- 44,975 

NORTH LOUP DIVI SION 

CALAHUS RESERVOIR 


HIRDAII CANAL 

&:nd ot --------------------

Grose Hont.h Release Delh e red 
Inflo" Out f l o" Evap . Precip . Content To Canal To rarae 

Honth (AF) (Ali') (AFl (Inc hes ) (AF) (Ali') !Afl 

Jan . 17 . 992 17 . 457 444 0 . 98 106.823 0 0 

Feb . 17.091 16 . 217 554 0 0 15 107 ,143 0 0 

Mar . 21.414 14 0 553 999 2 . 12 113 0 005 0 0 

Apr . 18 0 977 7 .694 1,695 1.32 122 .593 1 . 234 0 

Hay 25 . 212 21.380 I. 317 3.98 125 . 108 2.640 73 

June 19 . 192 17 0 433 2,265 3 . 25 124.602 3 . 055 86 

July 16 ,122 29.706 2. 314 1.16 108 ,704 11.574 8 .661 

Auc . 20 ,285 26. 176 2. 077 3 . 16 100 . 736 7. 442 5 . 414 

Sep . 16.4 22 20.071 2.120 I. 43 94 . 967 3,203 2. 243 

Oct . 19.083 9 . 606 1 , 230 2 . 14 103.2 14 0 0 

llov . 19 . 192 14 .293 696 I. 96 107 .417 0 0 

Dec. 16.832 17 0 0 18 408 0 . 68 106. 823 0 0 


TOTAl, 227 . 814 211.604 16. 119 22 . 33 29. 148 16 .537 
NOTE . - -Hirdan . Gerl\nlu• & Scot ia Ca nale : Acree 1rrl1ated 1990 -- 17 , 768 

http:irricat.ed


--------------------------------------------------

TABLE 2 
SUMMARY OF 1990 OPERATI ONS 

UPPER REPUBLICAN DIVISION 
ARMEL Utl!T 

BOHHY RESERVOIR 

End of Out!low 
Gr ose Month To Hale 

Inflow Outflow ivap . Precip . Con tent Ditch 
l!onth ( Af) (AF) IAFl ( lnchea) ( AF ) ! AFl 

1 
J an . 1 , 551 381 176 1.01 39 . 031 0 
f eb . 1.302 333 200 0 . 25 39 . 80 0 0 
11ar . 1 . 702 369 323 1. 67 40 ,810 0 
Apr . 1. 527 357 724 1. 18 41 .256 0 
11ay 2,310 528 877 4 . 38 42.161 0 

1 

June 870 1.150 1.501 1.44 40.380 158 
J ulY 332 1 , 680 1.395 1. 65 37,637 1. 220 
Aua . 948 1 . 16 4 1.056 2.62 36 . ;)65 703 
Sep . 258 7 13 1 . 07 4 1. 03 34,836 267 
Oct . 913 563 606 1 . 68 34.580 102 
tlov. 1. 32 2 446 344 1. 09 35. 112 0 
Dec . 1.100 461 212 0.00 35.539 0 

TOTAL 14. 135 e. u5 8,488 18 . 00 2. 450 

l 

I 

I 
l 
I 

• 
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TABLE 2 

SUHMARY OF 1990 OPERATIONS 

FRENCI!HAN-CAHBRIDGE DIVISION 

FRENCHMAN UNIT 


ENDERS RESERVOIR 

CULBERTSON CANAL 

End o f 
-------------------------------------------------- CULBERTSON EXT .CANAL 

Groea Month Diverts lone Dellvered Divers lone Dellvered 
Inflow Outflow Evap. Precip . Content To Canal To Fares To Canal To Far11a 

tlont h (AF) (AF) ( AF) (Inches) (AF) (Af) (Af) CAF) (AFl
-------- J--------- --------- --------- ·--------

Jan. 1.882 61 11 1.00 20' 414 0 0 0 0 

Feb . 1.609 56 88 0 . 04 21.939 0 0 0 0 

Har . 1. 705 61 165 0.98 23.418 0 0 0 0 

Apr. l. 551 60 344 0 . 91 24.565 2.012 83 0 0 

Ha y 1. 959 61 438 4 . 29 26.025 2. 24'/ 59 0 0 

June l. 701 3.769 723 0 . 89 23.23 4 1,715 1,007 2.885 244 
 J 
July 1.097 13.589 560 2 . 98 10. 182 4, 4 15 3, 44 5 8,867 4,394 
Auc . l. 88 2 379 309 2 . 13 11. 376 680 508 747 273 
Sep . I. 158 60 295 0.74 12.179 0 0 0 0 
Oct . I, 633 61 179 1.85 13.572 0 0 0 0 
Nov. 1.722 63 136 1 . 81 15.095 0 0 0 0 J-
Dec. l. 409 61 81 0 . 05 16.362 0 0 0 0 

TOTAL 19.308 18. 28 1 3 .395 11 . 67 11.069 5.102 12. 499 4,911
NOTE.--Culbertaon Canal : Culbertson Bxteneion Ca ne!: 

Acree lrricated 1990 -- 8.048 Acree irricated 1990 10.604 

FRENCHMAN-CAMBRlDGE DIVISI ON (Continued )

HEEKER-DRIFTIIOOD UNIT 


SIIAHSON LAKS 

BARTLEY-------------------------------------------------- MEEltER-DRI FTIIOOD CANAL 

End of -------------------- --------------------
Grose Month Release Dell ve r ed Divereione Delivered 

Inflow Outflow Evap . Prec ip . Content To Cana l To Fa r 11a To Canal To Far11a 
Honth CAFl ( Af) (AFl (Inches) CAFl (AFl ( AF) (AF) ( AF) 

Jan . 5.506 61 252 1.33 63,725 0 0 0 0 

Feb . 6.110 56 297 0 . 08 69.482 0 0 0 0 

Mar . 7.920 61 568 I. 8 1 76.773 0 0 0 0 

Apr . 6.853 60 1. 295 0 . 83 82.271 0 0 0 0 

May 9.298 61 1.460 5 . 34 90.04 8 0 0 0 0 

June 3.913 6. 706 2 . 560 0 . 41 8 4 .695 3.058 1. 07 4 1.507 728 

July 1. 205 28.096 2.256 1.86 55.54 8 16.692 II. 715 4. 936 3.930 

Auc. 939 17,316 1 .508 1.65 37.663 12.55 1 8. 717 3,035 2,335

Sep . 0 60 1.188 0 . 71 36.415 0 0 0 0 

Oc t . 528 61 6 5 1 I. 71 36.231 0 0 0 0 

Nov . l. 9S2 60 444 l. 45 37.689 0 0 0 0 

Dec . 2.504 61 251 0 . 08 39,881 0 0 0 0 


TOTAL 46 . 738 52.659 12 .730 17 . 26 32.301 2 1 ,566 9.478 6.993 
NOTE . --tleeker-Dr lftwood Canal: Ba rtley Canal : 

Aer ee l r rie ated 1990 -- 15 . 193 Acre e i r r i ca t ed 1990 -- 6,012 

FRENCHHAN-CAHBRIDGE DIV I SION (Continued l 

RED II ILLOII UNIT 


HUGH BUTLER LAU 

-------------------------------------------------- RED IIILLOII CANAL 

End of --------------------
Groea Honth Oi vere ione De livered 

Inflow Ou tflow hap . Precip . Content To Canal To Far• a 
Honth (AFl (AFl ( AF) (Inches) ( AF l CAF) ( AF l 

Jan . 1.356 2 46 81 0 . 4 9 27.520 0 0 

Feb . 1.203 222 95 0 . 08 28. 406 0 0 

Her . 1.607 2 46 185 1.85 29.582 0 0 

Apr . l. 423 238 528 l. 66 30.239 0 0 

Hay 1. 740 246 510 4 . 91 31,223 0 0 

Ju ne l. 255 2.069 923 1 . 4 6 29, 486 l. 422 835 

July 640 5.113 93 1 0 . 77 24 .082 4 .306 3. 4 37 

Auc . 9 17 4 .280 635 2 . 10 20,084 3 , 075 2,396 

Sep. 686 238 544 0 . 88 19.988 0 0 

Oct. l. 015 246 311 1.15 20. 446 0 0 

Nov . 1.210 198 175 l. 08 21.283 0 0 

Dec . 1,004 2 46 95 0.01 21.9 46 0 0 


TOTAL 14 .056 13.588 5.013 16 . 44 8.803 6,668 
NOTE.--Red ll ll low Cana l: Acree lrr i aated 1990 -- 4 .569 

FRENCHHAH-CAHBRIDGE DIVISION (Continued) 

CAHBRIDGB UNIT 


HARRY STRUN!t LA!ti 

CAHBRIDGB CANAL 


Bnd of --------------------
Grose Honth Divereiona Delivered 

I nflow Outflow hap . Precip . Content To Canal To Farms 
Honth (AFl (AFl CAFl (Inches) (AF) (AFl ( AF ) 

Jan. 3.079 18 9 1 0.78 27,626 0 0 

Feb . 2.871 17 110 0 . 16 30,370 0 0 

Her . 3. 743 18 227 2 . 4 9 33.868 0 0 

Apr . 2.995 967 649 0 . 4 9 35,247 0 0 

Hay 3.582 736 758 4 . 4 0 37,335 0 0 

June 3.617 6. 441 1, 185 1.69 33,326 4 ,501 2,259 

July 199 13.555 993 1.36 18.977 15.377 11. 4 00 

Auc. 2. 156 7.230 535 4 .95 13.368 8,500 5 , 586 

Sep . 1.140 62 450 0 .54 13.996 0 0 

Oct. 2.078 2 270 0 . 77 15.802 0 0 

Nov . 2.439 0 162 l. 13 18 .0'19 0 0 

Dec . 2.245 0 93 0 . 08 20.231 0 0 


TI)TAL 30.144 2!1.046 5.523 16 . 84 28.378 19 .245 
NUTE . --c~mbridc~ Canal : Acree lrncated 1990 -- 15.808 
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Sheet. 4 o f 
TABLE 2 

SUHHARY OF 1990 OPERATIONS 

~A~AS~A DIVISION 
ALHENA UNIT 

KEITH SEBELIUS LAKE 
ALHENA CANAL 

End o f Release 
Groee Hont.h To Cit.y Diversions Delivered 

Inflow Outflow Evap. Prec ip . Content Of Norton To Canal To Far~c 
Hont.h (Af) ( A F) ( AFl ( lnchee l ( AF ) ( AF) IAF) ( Afl 

Jan . 255 18 45 0 . 46 6.360 16 0 0 

feb . 207 18 57 0 . 10 6. 492 16 0 0 

Har . 497 23 99 3 . 08 6 . 867 23 0 0 

Apr . 399 42 267 I. 09 6 . 957 42 0 0 

Hay 990 47 339 7.39 7, &6 1 47 0 0 

June 398 107 5 27 0.92 7 . 325 72 0 0 

July 656 2 . 680 465 0 . 63 4 . 636 61 1 ,875 1 . 20 4 

Aua . 331 62 318 5 . 56 4 .587 59 0 0 

Sep . 7 54 271 0 . 82 4 . 269 54 0 0 

Oct. . 62 37 168 0 . 59 4.126 37 0 0 

Nov . 87 27 79 0 . 73 4 . 107 27 0 0 

Dec . 90 25 (I 0 . 39 4 . 131 25 0 0 


TOTI.L 3 . 979 3.340 2.676 21.76 503 1.875 1. 204 
NOTE . --Alaena Canal : Ac ree 1rr1eat.ed 1990 -- 5.145 

BOSTWICK DIVISION 

FRANKLIN UNIT 


HARLAN COUNTY LAKE 


Data from Corps of Eneineera FRAtlKLIN CANAL tlAPOtlEE CANAL 
End o f 

Groea Month Release Delivered Release Delivered 
Inflow OUtflow Evap . Precip . Content To Canal To farae To Canal To Ferae 

Honth ( Af) ( Af' ) (Afl (lnchea) (AF) (AF) (Afl ( Af) (AF) 

Jan . 8 . 450 0 645 0 . 60 207.527 0 0 0 0 

feb . 8.743 0 766 0 . 11 215.504 0 0 0 0 

Har . 14.295 0 1.045 2 .94 226.H4 0 0 0 0 

Apr . 10.231 0 2 . 180 0 . 59 236,805 0 0 0 0 

Hay 16 . 433 0 3,023 4 . 57 250.215 0 0 0 0 

June 6.137 3,522 5 . 270 1. 94 247. !'>60 941 60 228 132 

July 5,87 3 46 , 565 6 .621 2 . 35 196.247 12 ,759 5 . 26f· 1.8(10 1.022 

Aug . 14 . 432 18. J47 5. 131 6 . 46 189.201 3 , 713 923 320 1~, 7 


Sep . 155 9.592 5.607 0 . 36 114. 157 3 ,9'/3 1 . 744 237 115 

Oc t . 139 0 3.86 4 0. 1'1 l7ll.432 0 0 (I 0 

tlo v . 3 .663 0 2, 144 U. 56 171.951 0 0 0 0 

Dec. 3.640 0 952 0 . 37 174,639 0 0 0 0 


TOTAL 92,191 80,026 37,248 21.62 2 1,386 8 . 012 2 . 585 1, 426 
HOTE . -- Harlan Co unty Lake area - capacity revised Janua ry 1 . 1990 . 

franklin Canal : Acree irriaat.ed 1990- 9.312 Naponee Canal: Acree irri1at.ed 1990- 1.534 

BOSTWIC~ DIVISION !Continued) 
SUPERIOR-COURTLAND UNIT 

COURTLAND CANAL - ABOVE LOVEWE~L 

fRAN~LIN PUt1P CANAL SUPERIOR CANA~ NEBRASKA USE KANSAS USE 

Div . Del. Div. Div . Total Delivered Dive-re i o n Delivered 
To Canal To Farms To Canal To Far~as D!v . Total To Fa riDa To Canal To fa rme 

Ho nt.h ( Af'l I AFl ( AF) IAFl (AF) ( Af) IAF) (Afl I AFl 

Jaro . 0 0 0 0 0 0 0 0 0 

Feb . 0 0 0 0 1. 835 0 0 0 0 

ttar- . 0 0 0 0 4.961 0 0 0 0 

Apr . 0 0 0 0 66 0 0 0 0 

Hay 0 0 0 0 6.295 0 0 0 0 

June 0 0 577 45 6, 753 39 23 3.27 1 313 

.)uly 1.87 1 1,165 7,694 3 .7 15 26.88 1 1 . 169 875 12.874 7,810 

Auc . 0 0 4 .029 1.724 19.618 650 448 7,890 4 .739 

Sep . 269 109 1. 328 363 11.056 240 183 1. 71 0 906 

Oct. 0 0 0 0 6 .062 0 0 0 0 

Nov . 0 0 0 0 6 . 026 0 0 0 0 

Dec . 0 0 0 0 3.338 0 0 0 0 


2 .14 0 1, 274 13.628 5 . 847 93. 091 2.098 1.529 25.745 13,768 
NOTE .-- Frank lin Pu11p Canal : NOTE .--Court.land Canal- -Uebraaka Uee : 

Acrea irrisated 1990 1 .927 Ac ree irr11ated 1990 -- 1,190 
Superio r Canal : Courtland Canal--Kaneae Uae: 
Ac r e e irri1ated 1990 4,761 Acres irrieat.ed 1990 -- 11 , 860 

BOSTWICK DIVISION !Continued) 
COURTLAND UNIT 

LOVEWELL RESERVOIR 
COURT~AND (Below) 

End of 
Gro sa Honth Releaee Delivered 

InClow Ou tflo w Evap . Precip . Content To Canal To Far11e 
Ho nth I AF) ( Af) ( A F) ( lncheal (AF) (AF) ( A F) 

Jan . 548 6 142 0 . 47 32 . 280 0 0 

Feb . 1.199 11 186 0 . 10 33.280 0 0 

tte r . 6.230 12 346 3 . 50 39.150 0 0 


-------- ------ --- --- ------

5 

Arr . 1 . 040 18 652 0. 98 39.520 0 0 

Hay 6,578 675 703 5 . 92 44 .720 611 0 

June 7.672 4 . 276 1 .:!~6 4 . 53 46 . 820 4 .368 618 

July 12.905 24. 243 1.402 1.96 34 . 080 24 .044 15.521 

Aug , 1U.987 18 .81:'4 1133 2 . 73 25 . 370 20.004 11.153 

s~p . 6.593 5.330 bU3 U. 63 26 . U30 6 . 117 2 . 45 4 

(Je t. . 4 . 423 12 461 1 .23 29.980 0 0 

Uov . 4 .769 12 37'/ 0 . 60 34 .360 0 0 

D-,c 3. 275 12 193 0 . 61 37 . 430 0 0 


TOTAl. 66.? 19 :,;l. 4 7J 7 . 198 23 . 26 5~.164 29.746 
Nl •TE. - - r-.urt h~>d CanAl belt)"' L.,v,.we 11 : Ac ree irr!11at.ed 1990 -- 24.805 

http:irr!11at.ed
http:L.,v,.we
http:irrieat.ed
http:irri1at.ed
http:irriaat.ed
http:1rr1eat.ed
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TABLE 2 

SUHHARY Oi' 1990 OPERATIONS 

SOLONOtl DIVISI ON 
KIRWIN UNIT 

KIRWIN RESERVOIR 
-------------------------------------------------- ltiRWW CANAL 

End o f 
Groee Honth Releaee Dollvered 

Intlow Outflow Evep . Precip. Content To Conal To Far11a 
Honth (AF) (AF) (AFJ (Incbeel ( AFJ ( A F) (AF) 

Jan . 588 0 88 0 . 48 15.446 0 0 
Feb . 682 0 122 0 . 08 16 .006 0 0 
Her . 1,720 0 201 3 . 55 17 ,525 0 0 
Apr . 1. 255 0 455 2 . 23 18,325 0 0 
Hfty 4, 779 0 570 6 . 20 22 . 534 0 0 
Juno 1. 816 607 937 2 . 79 22.806 727 0 
July 0 8,145 1. 493 1. 82 12,568 9 , 308 3,694 
Auc . 1.314 3.850 507 5.71 9,525 3.820 1.754 
Sep . 0 0 425 1.16 9 . 100 0 0 
Oct . 58 0 302 0 . 39 8,856 0 0 
No v . 92 0 147 0 . 54 8,801 0 0 
Dec . 16 0 73 0 . 65 8. 744 0 0 

TOTAL 12 . 320 13 , 202 5,320 25 . 00 13,855 5.448 
HOTE . --ltlrwln Cona l : Acree irrilated 1990 -- 6,994 

SOLOHOH DIVISION (Continued) 
WEBSTER UNIT 

WEBSTER RESERVOIR 
-------------------------------------------------- OSBORNE CANAL 

End of 
Groea tlonth Divereiona De livered 

Inflow Outflow l!vap . Precip . Content To Canal To Farce 
Honth (AFJ (AF) (AF) (lnchea) ( Afl (AF) ( AF ) 

Jan . 563 0 114 0 . 65 17.047 0 0 
Feb . 303 0 143 0 . 00 17 . 207 0 0 
Her . 1. 547 0 245 2 . 43 18 . 509 0 0 
Apr . 1. 362 0 469 2 . 33 19.40 2 0 0 
Hey 2.621 0 646 4 . 75 21.377 0 0 
June 1. 790 341 1, 144 1. 32 21.682 0 0 
July 2.455 7,860 1. 036 5 . 35 15. 241 6.383 2,447
Auc . 1.329 2,640 755 6 . 98 13.175 2, 707 1,135
Sep. 0 0 562 1.09 12.613 0 0 
Oct . 0 0 407 0 . 62 12.208 0 0 
Nov . 11 0 224 0.62 11.993 0 0 
Dec . 118 0 118 0 . 56 11.993 0 0 

TOTAL 12.099 10 . 841 5.863 26 . 70 9,070 3.582 
NOTE .--Oeborne Canal : Acree irricated 1990 -- 4 , 440 

SOLOtiON DIVISION (Continued) 
GLEN BLDI!R OHIT 

WIICONDA LAltl OUTFLOW TO RIVIR 
---------- ------- ------ -----------------------­ -- --------------------------­

End of 
City of Beloit 

----------------­ Other Releaae To 

l!on th 
Inflo w 

(AFl 
Outflow 

( AF) 

Groee 
l!vap . 
(AF) 

Precip . 
(Inchee ) 
-------­

tlon th 
Content 

(AF) 

Storoae 
Release 

( A F) 

Quality 
Bypaee 

( AF ) 

Co ntrolled 
Releaeea 1/ 

(AFl 
---------

11itchell Co. 
RWD No . 2 

( AFl 

Jan . 
Feb . 
liar . 
Apr . 
Hay 
June 
July 
Auc . 
Sep . 
Oct . 
Hov . 
Dec . 

4. 516 
2. 344 
8.660 
8 , 919 

27.014 
12,315 
18.282 
15,667 

0 
544 

1. 452 
3,015 

3,364 
2,823 
3. 126 
2,812 
1,280 
1.311 
4 , 824 
5,279 
5,115 
5,280 
5.110 

16.373 
-------­

684 
925 

1.642 
3,621 
4,625 
7,965 
9,310 
7, 147 
7,072 
4 ,41 4 
1,928 

900 

0 . 78 
0 . 13 
3 . 50 
1. 31 
5 . 95 
3 . 54 
5 . 58 
3 . 00 
0 . 65 
0 . 62 
0 . 77 
0 . 44 -------

220 . 141 
218 , 737 
222,629 
223.115 
244 . 224 
247,263 
251.411 
254 . 652 
242.465 
233,315 
227,729 
213,471 

0 
0 
0 
0 
0 
0 

75 
0 
0 
0 
0 
0 

0 
0 
0 

147 
952 

0 
0 
0 
0 
0 
0 
0 

3.311 
2. 777 
3 .075 
2. 608 

278 
1.255 
4.664 
5.228 
5 .059 
5.226 
5.057 

16 , 314 
---------­

53 
46 
51 
57 
50 
56 
65 
51 
56 
54 
53 
59 

TOTAL 100.728 56,897 50,233 26 . 27 75 1,099 54 . 872 651 
1/ Includes releasee for water richt ad•1niatration and 1, 296 acre - faet delivered under Teapo rary 

Contracts for irricetion of 4,855 acree . 

SHO&Y HILL DIVISION 
ELLIS OHIT 

CI!DAR BLUFF RISIRYOIR 

STORAGES 1/ 
Bnd o f Releas e 

Groae tlonth Fiah 6 City of To Fish 
Inflow Outflo w Evep . Prec ip . Content Wildlife Rueeell Irrigation Hatc he ry 

Honth (AFl CAFJ (Afl (lnchee) CAF) ( Ali') (AFl (AFl ( AF) 

Jan . 185 0 110 0 . 88 16.735 1 , 392 663 8 .2 19 0 
Feb . 34 5 134 0 . 19 18,630 1, 374 855 8 . 14 0 5 
tier . 208 15 238 2 . 55 18.585 1. 360 852 8 .1 12 15 
Apr . 752 6 551 4 . 76 18.780 1,401 867 8. 2!> 1 6 
tlay 800 22 594 4 . 30 18.964 1.428 882 8 . 393 22 
June 585 12 1. 117 2 . 92 18 . 420 1.360 837 7,96 2 12 
July 226 7 999 3 . 45 17. 6 40 1 . 255 773 '/.351 7 
Au11 . 794 0 8!>0 4 . 07 17 .584 1 . 266 766 7.289 0 
Sep . 27 0 761 2 .07 16,850 1.168 705 6 . 716 0 
Oct . 0 0 5J2 0 . 17 16.318 1 . 096 66 1 6 .300 0 
No v . 0 0 238 0 . 70 16.080 1 . 064 641 6 . 114 0 
Dec . 42 0 125 0 . 42 15. 997 1 . 054 634 6 . 048 0 

TOTAL 3.653 67 8.249 26 . 48 67 

I I To tal Sto reae = 8.261 A. F . . Flah 6 Wildlife . C1 ty of Ruesell + Irriaatlo n . 

HOTi.- - Cedor Bl~ff Canal : Due to t he ahortace o f a torace water in c..dar Bluff Reservo ir . 


Ceder Bluet Canol wae no t 1n operatio n durinc the 1990 irrication aeaao n . 

No releaaee were ••de for the City o f Rueaell. Kaneae . 


­ ­ ­ ­

­

­



TABLE 3 
ACRES IRRIGATED IN 1990 AND ESTIMATES FOR 1991 

Acre s 
 Estimated 
With 
 Acres 
 Acrefl to be

Service 
 I rrigated 
 Irrigated 
Irrigation District and Canal Available 
 in 1990 
 in 1991 

Miraae Flats Irriaation District 
Mirage Flats Canal 

Ainsworth Irriaation District 
11 ,662 9,875 1 0 ,900 

Ainsworth Canal 34,539 33,542 34,000 
Saraent Irrigation District 

Sargent Canal 13 ,922 13 .235 13,000 
Farwell Irrigation District 

Farwell Canal 50,051 44. 975 46.00 0 
Twin Loupe I r rigation District 

Above Davie Creek 34,012 17, 768 2 1,000 
Below Davie Creek 0 0 0 

Total Twin Loupe Irrigation District 34,012 17 . 'f66 21. 000 

Frenchman Valley Irrigation District 
Culbertson Canal 

H & RW Irrigation District 
9,600 8,048 '(. 800 

Culbertson Extension Canal 11.490 10 ,604 10,000 
Frenchman-Cambridge Irrigation District 

Meeker-Driftwood Canal 16 , 476 15 ,1 93 14,900 
Red Willow Canal 4, 93 2 4 ,569 4 ,700 
Bartley Canal 
Cambridge Canal 

6 ,539 
17,05 3 

6 .012 
15,808 

5,900 
16,400 

Total Frenchman-Cambridge Irrigation District 45,000 41 ,582 41,900 

Almena Irrigation District 
Almena Canal 5,763 5,145 5,200 

Bostwick Irrigation Di strict in Nebraska 
Franklin Canal 11,116 9 .312 10. 100 
Naponee Cana l 1,7 37 1.534 1.700 
Franklin Pump Canal 2,09 1 1.927 2.050 
Superior Canal 5,863 4 . '( 61 5. 150 
Courtland Canal ( Nebraska) 1, 980 1 , 1 90 1. 600 

Total Bostwick Irrigation Diet . in Nebraska 22,787 18,724 20,600 

Kansas-Bostwick Irrigation Distric t 
Courtland Canal above Lovewell 13,550 11 ,860 13.000 
Courtland Canal below Lovewell 28,338 2 4 ,805 25.000 

Total Kansas-Bostwic k Irrigation District 41 ,888 36.665 38 , 000 

Kirwin Irrigation District 
Kirwin Canal 11 , 435 6,994 7,000 

Webster Irrigation District 
Osborne Cana l 8,500 4 . 440 4,500 

Cedar Bluff Irrigation District 
Cedar Bluff Canal 6 ,800 0 6 . 800 

TOTAL PROJECT USES 307,449 251,597 266,700 

Non- Project Uses 
Middle Loup Public Power & Irrig. Diet . Canals 15,000 14,252 14 ,400 
Hale Ditch 700 700 ·ro o 

TOTAL NON- PROJECT USES 15,700 14.952 15. 100 

TOTAL PROJECT AND NON- PROJECT 323,14 9 266 , 5 49 28 1.800 
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BOX BUTI'E RESERVOIR OPERATION ESTIMATES - 1991 

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 18 . 1.1 1.06 .1 2. .1 . 0 .0 3988.3 8.9 . 9 
FEB 25. 1.4 1. 32 .1 2. .1 . 0 . 0 3989.8 10.1 1.2 
MAR 34. 2 . 1 2.33 . 2 2. .1 .0 . 0 3991.8 11.9 1.8 
APR 25. 1.5 3.79 . 3 27. 1.6 . 0 .o 3991.4 11.5 -.4 
MAY 16. 1.0 5.85 . 4 55. 3.4 . 0 .0 3988.1 8.7 -2.8 
JUN 0 . . 0 7.15 . 4 57 . 3.4 . 0 . 0 3982 . 3 4.9 -3 . 8 
JUL 0 . . 0 7.83 . 3 163. 10.0 .0 8.2 3977.9 2.8 -2 .1 
AUG 10. . 6 6 . 19 . 2 164. 10 . 1 . 0 9.7 3977 .9 2.8 . 0 
SEP 12. . 7 5.39 . 2 84 . 5.0 . 0 4.5 397 7. 9 2.8 . 0 
OCT 10. . 6 3.08 . 1 2. .1 .0 .0 3978 . 9 3.2 .4 
NOV 22. 1.3 1.67 . 1 2. .1 . 0 .o 3981.2 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 2.4 34.1 . 0 22.4 -2.6 

MOST PROBABLE INFLOW CONDITIONS 
JAN 26. 1.6 1. 06 .1 2 . .1 . 0 .0 3989 . 0 9.4 1.4 
FEB 34 . 1.9 1. 32 . 1 2 . .1 . 0 .0 3990.9 11.1 1.7 
MAR 46. 2 . 8 2.33 . 2 2. .1 . 0 .0 3993.5 13.6 2.5 
APR 37. 2.2 3 . 79 . 3 20 . 1.2 . 0 . 0 3994 .2 14.3 .7 
MAY 26. 1.6 4.73 . 4 18. 1.1 . 0 .0 3994.3 14.4 .1 
JUN 5. . 3 6 . 01 . 5 40 . 2 .4 . 0 . 0 3991. 7 11.8 -2.6 
JUL 2 . .1 6.55 .4 140. 8.6 . 0 • 0 3978 . 1 2.9 - 8 . 9 
AUG 21. 1.3 5.75 • 2 141. 8.7 . 0 7.5 3977.9 2.8 -.1 
SEP 22. 1.3 4.21 .1 40. 2. 4 . 0 1.2 3977.9 2.8 . o 
OCT 26. 1.6 3.08 . 1 2. .1 . 0 . 0 3981 . 0 4.2 1.4 
NOV 32. 1.9 1.67 . 1 2. .1 . 0 • 0 3984.0 5.9 1.7 
DEC 28. 1.7 .97 . 1 2 • . 1 . 0 • 0 3986.3 7.4 1.5 

TOTAL 18.3 41.47 2.6 25.0 . 0 8.7 - .6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
J AN 33. 2.0 1. 06 .1 2. .1 . 0 .0 3989 .4 9 .8 1.8 
FEB 45. 2.5 1.32 . 1 2. . 1 . 0 • 0 3992.0 12.1 2 . 3 
MAR 55. 3.4 2.33 .2 2 . .1 . 0 . 0 3995.1 15.2 3.1 
APR 52. 3.1 3.79 .4 10. .6 . 0 .0 3997 . 0 • 1 7 .3 2.1 
MAY 41. 2.5 3.49 .3 13. .8 .o .0 3998.1 18.7 1. 4 
JUN 89. 5.3 4.48 .5 27. 1.6 . 0 . 0 4000 . 7 21.9 3.2 
JUL 54. 3.3 5.40 .6 106. 6.5 . 0 .o 3997.6 18.1 -3.8 
AUG 37. 2.3 4.40 .4 104 . 6.4 . 0 • 0 3993.5 13.6 -4.5 
SEP 34. 2.0 2.84 . 2 29. 1.7 . 0 . 0 3993.6 13.7 . 1 
OCT 33. 2.0 3.08 .3 2. .1 . 0 . 0 3995.2 15.3 1.6 
NOV 42. 2.5 1.67 .2 2. .1 . 0 . 0 3997.1 17.5 2.2 
DEC 34. 2.1 . 97 .1 2. .1 . 0 . 0 3998 .7 19.4 1.9 

TOTAL 33.0 34.83 3.4 18.2 . 0 .0 11.4 
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MERRITT RESERVOIR OPERATION ESTIMATES - 1991 

RELEASE REQUIREMENT RES REQUIREMENT END OF MONTH RESERVOIR 
INFLOW EVAPORATION CANAL RIVER TOTAL SPILL SHORTAGE ELEV CO!'.'T CHANGE 

MEAN 1000 1000 1000 1000 MEAN 1000 1000 1000 1 000 1000 
MONTH CFS AF INCHES AF AF AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 198. 12.2 1. OS .2 . 0 1 2 .0 195 . 12.0 .0 . 0 2944. 0 68 .8 .0 
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 ll.S 193. ll.S . 0 .0 2945. 4 72.7 1. 1 
MAY 213 . 13.1 5 . 36 1.3 5.4 4 .6 163. 10 . 0 . 0 .o 2946 . 0 74.5 1.8 
JUN 210. 12.5 6.29 1.5 16.3 1. 0 291. 17.3 .0 .0 2943.8 68 . 2 -6.3 
JUL 2ll. 13 .0 7 . 20 1.4 35.7 1.0 597. 36 . 7 . 0 . 0 2932.9 43.1 -25.1 
AUG 
SEP 
OCT 

208. 
205. 
220. 

12.8 
12.2 
13.5 

6.36 
5 . 29 
3.50 

. 7 

.4 

.3 

35.7 
15.0 

.0 

1.0 597 . 
1.0 269. 
1.0 16. 

36.7 
16 . 0 
1.0 

.o 

.0 

.o 

. 0 

. 0 

.0 

2914.5 
2909. 4 
2922.0 

18. 5 
14 .3 
26.5 

-24.6 
-4.2 
12.2 

NOV 215. 12.8 2.00 .2 .0 1.0 17. 1.0 . 0 .0 2930 . 1 38.1 11.6 
DEC 210. 12.9 1.39 .2 . o 1.0 16 . 1.0 .0 .0 2936.2 49 . 8 11.7 

TOTAL 154 .3 44.70 7.6 108 . 1 57.6 165.7 .0 .0 - 19 . 0 

MOST PROBABLE INFLOW CONDITIONS 
JAN 231. 14.2 1. OS . 2 . 0 14.0 228. 14.0 . 0 . o 2944.0 68.8 . 0 
FEB 
MAR 

243. 
262. 

13.5 
16.1 

1.33 
1.85 

.3 

.4 
.0 
.0 

13.2 238. 
12.9 210. 

13.2 
12.9 

.0 

.0 
.0 
.0 

2944.0 
2945.0 

68.8 
71.6 

.0 
2. 8 

APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

267. 
250. 
237. 
241. 
249. 
247. 
250. 
237. 
231. 

15.9 
15. 4 
14.1 
14.8 
15.3 
14 . 7 
15.4 
14.1 
14.2 

3.08 
4.17 
5.52 
6.20 
5.32 
4.26 
3 .50 
2.00 
1.39 

. 7 
1.0 
1.3 
1.4 

.9 

.6 

.6 

.4 

.3 

.o 
4 . 1 
6 .8 

31.6 
31.6 

5.4 
. 0 
. 0 
. 0 

15.2 255. 
7 .4 187 . 
1. 0 131. 
1.0 530. 
1.0 530. 
1.0 108. 
1.0 16 . 
3.5 59 . 

13.9 226 . 

15.2 
ll.S 
7.8 

32.6 
32.6 
6. 4 
1.0 
3.5 

13.9 

.o 

.0 
5.0 
.o 
.o 
. 0 
. 0 
.0 
.0 

.0 

.o 

. 0 

.0 

.0 
. 0 
.0 
.o 
.0 

2945.0 
2946 . 0 
2946 . 0 
2938.7 
2929.5 
2933.8 
2940.1 
2944.0 
2944. 0 

71.6 
74.5 
74 . 5 
55.3 
37.1 
44 . 8 
58.6 
68 .8 
68.8 

.0 
2.9 

.0 
- 19.2 
-18.2 

7.7 
13.8 
10.2 

.0 

TOTAI. 177.7 39 .67 8.1 79.5 85.1 164.6 5.0 . 0 .0 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 
FEB 

267. 16.4 
286. 15 .9 

1. OS 
1.33 

.2 

.3 
• o 16.2 263 . 16.2 .0 
.0 15 .6 281. 15.6 . 0 

. 0 

. 0 
2944.0 
2944.0 

68.8 
68.8 

.o 

. 0 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEX: 

299. 18.4 
313. 18.6 
299. 18 .4 
279. 16.6 
294. 18.1 
316. 19 . 4 
287. 17.1 
278. 17.1 
260 . 15.5 
252. 15.5 

1.85 
3.08 
3.47 
4.59 
5.41 
4.36 
3.48 
3.50 
2 . 00 
1.39 

.4 

.7 

.8 
1.1 
1.3 
1.0 

.8 

.8 

. 5 

. 3 

. 0 15. 2 247 . 15.2 .o 

. 0 17.9 301. 17.9 .0 
2.4 12.3 239. 14 .7 .0 
4.1 1.0 86. 5.1 10.4 

20 .4 1. 0 348. 21.4 .0 
20 .4 1. 0 348. 21.4 .0 
3.4 11.0 242. 14.4 . 0 

. 0 16.3 265 . 16.3 . 0 

.0 15.0 252 . 15.0 . 0 

. 0 15.2 247. 15.2 .0 

. 0 
.0 
.0 
.o 
. 0 
. 0 
.0 
. 0 
. 0 
.0 

2945.0 
2945.0 
2946.0 
2946 .0 
2944.4 
2943 . 3 
2944.0 
2944.0 
2944.0 
2944.0 

71.6 
71.6 
74.5 
74.5 
69.9 
66.9 
68.8 
68.8 
68.8 
68. 8 

2. 8 
.0 

2.9 
.0 

-4.6 
-3 .0 

1.9 
.0 
.0 
.0 

TOTAL 207.0 35 . 51 8.2 50.7 137.7 188 .4 10.4 . 0 ~0 



Table 4 

SHERMAN RESERVOIR OPERATION ESTIMATES - 1991 
Sheet 3 of 16 

INFLOW EVAPORATION 
RELEME 

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 

REA~ONABLE MINIMUM INFLOW CONDITIONS 
JAN 0. . 0 1.30 . 3 21. 1.3 .o .0 2154.5 49 .0 -1.6 
FEB 0. .0 l. 62 . 3 23. 1.3 . 0 . 0 2153.8 47.4 -1.6 
MAR 0. . 0 2.86 . 5 21. 1.3 .o .0 2153.0 45.6 -1.8 
APR 158. 9.4 4.63 .9 22. 1.3 . 0 .o 2156.1 52.8 7.2 
MAY 307. 18.9 5.19 1.1 24. 1.5 .o . 0 2162.3 69 . 1 16.3 
JUN 240. 14.3 6.44 1.5 395. 23.5 .0 .0 2158.4 58.4 -10.7 
JUL 106. 6.5 7.45 1.1 992. 61.0 . 0 7.7 2129 .0 10 .5 -47.9 
AUG 200. 12 . 3 6.59 .5 987 . 60.7 . 0 48.9 2129 .0 10 . 5 . 0 
SEP 499. 29.7 4.88 .4 381. 22.7 . 0 .0 2135 .6 17.1 6.6 
OCT 407 . 25.0 3.77 . 5 18. 1.1 .0 .0 2150.6 40.5 23.4 
NOV o. . 0 2.05 . 3 22. 1.3 . 0 .0 2149 . 8 38.9 -1.6 
DEC 0. . 0 1.18 . 2 21. 1.3 .0 .0 21 4 9.0 37.4 -1.5 

TOTAL 116.1 47.96 7.6 178.3 . 0 56.6 -13.2 

MOST PROBABLE INFLOW CONDITIONS 
JAR 0. .0 1.30 .3 21. 1.3 .0 .0 2154.5 49.0 -1.6 
FEB 0. . 0 1.62 .3 23. 1.3 . 0 . 0 2153.8 4 7 .4 -1.6 
MAR 2. .1 2.86 . 5 21. 1.3 . 0 . 0 2153.0 45.7 -1.7 
APR 163. 9.7 4.63 . 9 22. 1.3 .0 .0 2156.3 53.2 7.5 
MAY 298. 18.3 4.25 • 9 24 . 1.5 . 0 .o 2162.3 69.1 15.9 
JUN 141. 8.4 4.97 1.2 121. 7.2 . 0 . 0 2162.3 69.1 .o 
JUL 327. 20. 1 5.84 1.2 831. 51.1 .o .0 2148.7 36 . 9 -32.2 
AUG 389 . 23.9 4.99 • 6 812 . 49.9 . 0 . 2 2129.0 10 . 5 -26.4 
SEP 499. 29.7 3.69 .4 121. 7 . 2 . 0 .0 2146.4 32.6 22.1 
OCT 353. 21.7 3. 77 . 7 18 . 1.1 . 0 .o 2156.0 52.5 19.9 
NOV o. . 0 2.05 .4 22 . 1.3 . 0 .0 2155.3 50.8 -1.7 
DEC 0. . 0 1.18 .2 21. 1.3 . 0 .o 2154.6 49 .3 -1.5 

TOTAL 131.9 41.15 7.6 125.8 . 0 . 2 -1.3 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 11. • 7 1. 30 .3 21. 1.3 . 0 .o 2154.8 49.7 - .9 
FEB 23 . 1.3 1.62 . 3 23 . 1.3 . 0 . 0 2154.7 49.4 -.3 
MAR 83 . 5 .1 2.86 .6 21. 1.3 . 0 . 0 2156.0 52.6 3.2 
APR 118 . 7.0 4.63 1.0 22. 1.3 . 0 .o 2157.9 57.3 4 . 7 
MAY 229. 14.1 3.45 .8 24 . 1.5 . 0 . 0 2162.3 69.1 11.8 
JON 106. 6.3 3.84 .9 91. 5.4 . 0 . 0 2162.3 69.1 . 0 
JUL 359 . 22 .1 4.54 1.0 569. 35.0 . 0 . 0 2157 . 1 55.2 -13.9 
AUG 397. 24.4 3.77 . 7 550. 33.8 . 0 . 0 2152.8 45.1 -1 0 .1 
SEP 224. 13.3 2.49 .5 91. 5.4 .0 .o 2156.0 52.5 7.4 
OCT 31. 1.9 3.77 .8 18. 1.1 . 0 . 0 2156.0 52 . 5 . 0 
NOV 13. . 8 2.05 .4 22. 1.3 . 0 . 0 2155.6 51.6 - . 9 
DEC 16 . 1.0 1.18 .2 21. 1.3 . 0 . 0 2155 .4 51.1 -.5 

TOTAL 98 . 0 35 . 50 7 .5 90.0 . 0 . 0 .5 



Table 4 
Sheet 4 of 16 

CALAMUS RESERVOIR OPERATION ESTIMATES - 1991 

INFLOW EVAPORATION 
RELEASE REQUIREMENT RES REQUIREMENT 

CANAL RIVER TOTAL SPILL SHORTAGE 
END OF MONTH 
ELEV CONT 

RESERVO IR 
CHANGE 

MEAN 1000 1000 1000 1000 MEAN 1000 1000 1000 1 000 1000 
MONTH CFS AF' INCHES AF' AF' AF' CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 293. 18.0 1.17 .4 . 0 17 . 6 286 . 17.6 . 0 . 0 2239 . 7 106.8 .o 
FEB 277. 15.4 1.46 .6 . 0 14.8 266. 14.8 . 0 • 0 2239 . 7 106.8 . 0 
MAR 330. 20.3 2.58 1.0 . 0 13.3 216 • 13.3 .0 . 0 2241 . 0 112.8 6.0 
APR 297. 17.7 4.18 1.7 . 0 3.9 66 . 3.9 .o . 0 2243.5 124.9 12.1 
MAY 311. 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 . 3 6.5 24 9. 14 .8 .0 . 0 2243.5 124.9 . 0 
JUL 268. 16.5 8.54 3.4 18.4 16.5 568. 34.9 . 0 .0 2238 . 9 103 . 1 -21.8 
AUG 291. 17.9 6.97 2.4 18.4 17.9 590. 36.3 . 0 .0 2233 . 9 82.3 -20.8 
SEP 274. 16.3 6.31 1.9 12.9 16.3 491. 29 . 2 . 0 .0 2229.8 67.5 -14.8 
OCT 260. 16.0 3.40 1.0 . 0 3.1 50 • 3 . 1 .0 .0 2233 . 1 79.4 11.9 
NOV 262. 15.6 1.85 .6 . 0 3.0 50. 3.0 . 0 .0 2236.2 91.4 12.0 
DEC 268. 16.5 1. 07 .4 . 0 3 . 1 50 . 3.1 .o . 0 2239.2 104.4 13 . 0 

TOTAL 207.6 51.37 19.2 58.0 132.8 190.8 . 0 .0 -2.4 

MOST PROBABLE INFLOW CONDITIONS 
JAN 329. 20.2 1.17 .4 . 0 19.8 322. 19.8 . 0 .o 2239 . 7 106.8 . 0 
FEB 331. 18.4 1.46 .6 .0 17.8 321. 17.8 . 0 .0 2239.7 106.8 .o 
MAR 369. 22.7 2.58 1.0 . 0 15.7 255. 15.7 .0 . o 2241.0 112.8 6.0 
APR 345. 20.5 4.18 1.7 . 0 6. 7 113. 6.7 . 0 .o 2243.5 124.9 12.1 
MAY 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 
JUL 327. 20.1 6.47 2.6 12.8 20.1 535. 32.9 . 0 .0 2240.3 109.5 -15.4 
AUG 324. 19.9 6.06 2.2 13.4 19 . 9 542 . 33.3 . 0 . 0 2236 . 8 93 . 9 -15.6 
SEP 299. 17.8 5.01 1.7 8.5 17.8 442. 26.3 . 0 . 0 2234.3 83.7 -10 .2 
OCT 299. 18.4 3 .40 1.1 . 0 5.7 93. 5.7 . 0 .0 2237.1 95.3 11.6 
NOV 319. 19.0 1.85 . 7 • 0 5.6 94. 5.6 . 0 . 0 2240 . 0 108.0 12 . 7 
DEC 317. 19 . 5 1. 07 .4 . 0 19.1 311. 19.1 . 0 .0 2240.0 108.0 .0 

TOTAL 239.6 42.22 16.2 34 . 7 187.5 222.2 . 0 .0 1.2 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 366. 22.5 1.17 .4 . 0 22.1 359. 22.1 . 0 . 0 2239.7 106 . 8 . 0 
FEB 380. 21.1 1. 46 .6 . 0 20.5 369 . 20.5 . 0 .0 2239.7 106.8 . 0 
MAR 499. 30. 7 2 .58 1.0 . 0 23.7 385 . 23. 7 . 0 . 0 2241. 0 112.8 6 .0 
APR 462. 27.5 4.18 1.7 . 0 13.7 230. 13.7 . 0 .0 2243 . 5 1 24 . 9 12.1 
MAY 
JON 

441. 
355. 

2 7 .1 
21.1 

2 .82 1.2 
4.32 1.8 

. 0 25.9 421. 25.9 . 0 

. 0 19.3 324 . 19.3 . 0 
.o 
. 0 

2243.5 
2243 . 5 

124.9 
124.9 

. 0 

.0 

JUL 
AUG 

376. 
356. 

23.1 
21.9 

5.57 2.3 
5.47 2.1 

6.2 23.1 477 . 29.3 . 0 
7.9 21.9 485. 29.8 . 0 

. 0 

.0 
2241. 8 
2239 . 6 

116 .4 
106 . 4 

-8 . 5 
-1 0 .0 

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 19.3 314 . 19.3 .o .o 2239.7 106.6 1.6 
NOV 351. 20.9 1. 85 . 7 . 0 18.8 316 . 18.8 . 0 . 0 2240.0 108.0 1.4 
DEC 358. 22.0 1. 07 .4 . 0 21.6 351. 21.6 . 0 . 0 2240. 0 108.0 . 0 

TOTAL 281.9 37.47 14.9 14.1 251.7 265 . 8 . 0 . 0 1.2 



Table 4 
Sheet 5 o f 16 

BONNY RESERVOIR OPERATION ESTIMATES - 1991 

INFLOW EVAPORATION 
RELEASE REQUIREMENT RES REQUIREMENT 

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 IT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
J AN 23 . 1.4 1.16 . 2 . 0 . 5 8 . .5 . 0 . o 3669.4 36 .2 . 7 
FEB 23. 1.3 1.35 . 2 . 0 .4 7. . 4 . 0 .0 3669.7 36. 9 . 7 
MAR 21. 1.3 1. 95 . 3 .o . 5 8 . . 5 .o . o 3670.0 37.4 . 5 
APR 24 . 1.4 5.64 . 9 .0 . 4 7. . 4 .0 • 0 3670.1 37. 5 .1 
MAY 26. 1.6 7.10 1.1 . 0 . 5 8 . .5 . 0 • 0 3670.1 37 .5 . 0 
JUN 12. . 7 8 . 51 1.3 . 9 .4 22. 1.3 .0 • 0 3669.0 35.6 - 1.9 
JUL 5. . 3 9.21 1.4 . 9 .5 23 . 1.4 .0 . 0 3667.7 33.1 -2 .5 
AUG o. . 0 8 . 13 1.2 .8 .5 21. 1.3 .0 . 0 3666.3 30 . 6 -2 .5 
SEP 0. . 0 7.30 1.0 . 6 . 4 17 • 1.0 .0 . 0 3665.1 28 .6 - 2.0 
OCT 7. . 4 5.17 .7 .0 .5 8. .5 . 0 .0 3664.6 27 . 8 - .8 
NOV 17 . 1.0 2.24 . 3 • 0 . 4 7 . .4 . 0 . 0 3664.8 28.1 . 3 
DEC 20. 1.2 1. 41 . 2 . 0 .5 8 . .5 .0 .0 3665. 1 28.6 . 5 

TOTAL 10.6 59.17 8.8 3.2 5.5 a.7 .0 . 0 -6.9 

MOST PROBABLE INFLOW CONDITIONS 
JAN 2a . 1.7 1.11 .2 .0 • 5 a . . 5 .0 . 0 3669.5 36.5 1.0 
FEB 31. 1.7 1. 25 .2 • 0 .4 7 . .4 .0 • 0 3670.1 37.6 1.1 
HAR 33. 2.0 1. 93 .3 .0 .5 8. .5 .0 • 0 3670.7 38.8 1.2 
APR 35. 2.1 4.53 .7 .0 .4 7. . 4 .o • 0 3671.2 39.8 1.0 
MAY 37. 2.3 5.73 1.0 . 0 . 5 8 . .5 .0 .0 3671.6 40.6 .8 
JUN 25. 1.5 6.92 1.2 . 4 . 4 13. .a . 0 • 0 3671.4 40.1 -.5 
JUL 16. 1.0 B.27 1.4 .6 .5 lB . 1.1 .0 • 0 3670.6 3B.6 -1.5 
AUG 7. .4 6.92 1.1 .6 .5 lB. 1.1 .0 • 0 3669.7 36.B -l.B 
SEP 5. • 3 5.34 .a . 4 .4 13. .a .0 . 0 3669.0 35 .5 - 1.3 
OCT 15. . 9 3.64 .6 . 0 .5 B. .5 .o .o 366B.9 35.3 -.2 
NOV 27. 1.6 2.24 . 3 • 0 .4 7 . .4 .0 • 0 3669.4 36.2 .9 
DEC 26 . 1.6 1. 33 . 2 .0 . 5 B. .5 .0 • 0 3669.B 37.1 .9 

TOTAL 17.1 49.21 B.O 2.0 5.5 7.5 .0 • 0 1.6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 36. 2 .2 1. OB .2 . 0 . 5 8 . .5 .0 .0 3669.B 37. 0 1. 5 
FEB 40 . 2 .2 1.18 .2 .0 .4 7 . .4 .0 . 0 3670 . 6 3B.6 1.6 
MAR 44 . 2 .7 l.SB . 3 .o . 5 8 . .5 .0 • 0 3671.6 40.5 1.9 
APR 55. 3 .3 3 . 26 .6 .0 .4 7 . . 4 1.5 .0 3672.0 41.3 . a 
MAY 63 . 3 .9 4.63 . 8 .0 . 5 B . . 5 2.6 .0 3672 . 0 41.3 . 0 
JUN 89 . 5.3 5. 38 .9 . 2 . 4 1 0 . .6 3.a .0 3672.0 41.3 .0 
JUL 
AUG 

42. 
65. 

2.6 
4.0 

6.20 
5 .78 

1.1 .2 . 5 11. • 7 .8 
1.0 .4 . 5 15. . 9 2.1 

. 0 

.0 
3672.0 
3672.0 

41.3 
41.3 

. 0 

. 0 
SEP 49. 2 .9 4 . 19 .7 .4 .4 13. .8 1.4 . 0 3672.0 41.3 . 0 
OCT 34 . 2 . 1 2.42 .4 . 0 . 5 8 . .5 1.2 . 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 B. .5 1.5 . 0 3672.0 41.3 . 0 

TOTAL 35.7 39.47 6. 8 1.2 5.5 6.7 16.4 . 0 5.B 



Table 4 
She e t 6 of 16 

ENDERS RESERVOIR OPERATION ESTIMATES - 1991 

INFLOW EVAPORATION 
RELEASE 

REQUIREMENT 
RESERVOIR 

SPILL 
REQU I REMENT 

SHORTAGE 
END OF MONTH 
ELE.V CONT 

RESERVOIR 
CHANGE 

MEAN 1000 1000 MEAN 1000 10 00 1000 100 0 1000 
MONTH CFS AF INCHES AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 33. 2 . 0 . 95 . 1 0 . . 0 . 0 . 0 3092.6 18.3 1. 9 
FEB 32 . 1.8 1. 03 . 1 0 . . 0 .o . 0 3 094.3 20 . 0 1. 7 
MAR 
APR 

2 9. 
30 . 

1.8 
1.8 

1. 77 
5.29 

. 2 

.5 
o . 
0 . 

. 0 

. 0 
.0 
.0 

.0 

.0 
3095.8 
3096.9 

21.6 
22. 9 

1.6 
1.3 

MAY 31. 1.9 6.55 . 6 47 . 2 . 9 . 0 . 0 3095 . 5 21.3 -1.6 
J UN 
JUL 

27. 
28. 

1.6 
1.7 

7. 86 
8.51 

. 7 

.6 
55 . 

306. 
3 . 3 

18 . 8 
.0 
. 0 

. 0 
8.8 

3093.2 
3082 . 4 

18. 9 
10 . 0 

- 2 . 4 
-8.9 

AUG 28 . 1. 7 7 .65 . 4 286 . 17.6 .0 1 6 . 3 3082 . 4 10.0 . 0 
SEP 
OCT 

29 . 
29 . 

1.7 
1.8 

5.61 
4.26 

. 3 

. 2 
111. 

2 . 
6.6 

. 1 
• 0 
.0 

5 . 2 
. 0 

3082. 4 
3084 . 6 

10.0 
11.5 

. 0 
1.5 

NOV 30. 1.8 1.96 . 1 0 . . 0 .0 . 0 3086.9 13.2 1.7 
DEC 29 . 1.8 1. 16 .1 0 . . 0 . 0 . 0 3088 . 9 14 . 9 1. 7 

TOTAL 21.4 52.60 3.9 49 . 3 .0 30.3 - 1.5 

MOST PROBABLE INFLOW CONDITIONS 
JAN 4 7 . 2.9 .88 . 1 o. . o .0 . 0 3093. 5 19.2 2 . 8 
FEB 
MAR 

45 . 
41. 

2.5 
2 . 5 

.95 
1. 73 

. 1 

. 2 
o. 
o. 

. 0 

. o 
.0 
. 0 

.o 

. 0 
3095 . 8 
3097 . 8 

21.6 
23 .9 

2.4 
2 . 3 

APR 44 . 2 . 6 4 . 50 .4 0. . 0 .0 . 0 3099 . 6 26.1 2.2 
MAY 44 . 2 .7 5 .31 .6 10. .6 . 0 . 0 3100.8 27. 6 1. 5 
JUN 42. 2. 5 6.62 .7 12 . . 7 .o .0 3101. 7 28.7 1.1 
JUL 
AUG 
SEP 
OCT 

59. 
46 . 
5 0 . 
46. 

3.6 
2 . 8 
3. 0 
2 . 8 

7 . 47 
6.40 
4.57 
3.03 

. 7 

. 4 

.3 

. 2 

218. 
231. 

47 . 
0 . 

13.4 
14 . 2 

2.8 
.0 

.o 

. 0 

.0 

.o 

.o 
3 . 6 

. 1 

.0 

3092 . 5 
3082. 4 
3082.4 
3086.1 

18. 2 
10.0 
10.0 
12.6 

- 1 0. 5 
-8 . 2 

.o 
2.6 

NOV 
DEC 

45 . 
4 7 . 

2.7 
2 .9 

1. 96 
1.06 

.1 

. 1 
0 . 
0. 

. 0 

.0 
.o 
. 0 

. 0 

. 0 
3089.3 
3092.3 

15.2 
18. 0 

2 . 6 
2 .8 

TOTAL 33.5 44.48 3 . 9 31.7 . 0 3 . 7 1.6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 
FEB 

72 . 
68 . 

4.4 
3 .8 

.81 

. 90 
. 1 
.1 

0 . 
o. 

. 0 

. 0 
. 0 
.0 

.0 

.0 
3 094 . 9 
309 8 . 2 

20. 7 
24.4 

4 .3 
3. 7 

MAR 
APR 
MAY 
J UN 

6 0. 
62. 
67 . 
91. 

3. 7 
3. 7 
4 .1 
5 . 4 

1. 67 
3 .44 
4. 50 
5 . 5 2 

. 2 

.4 

. 5 

. 7 

o. 
0 . 
0 . 
0. 

. 0 

. 0 

. 0 

. 0 

.0 

.0 

. 0 

.0 

.0 

.0 

.0 

.o 

3101.1 
3103.6 
3 1 06 . 2 
3109. 3 

27 . 9 
31. 2 
3 4 . 8 
39.5 

3. 5 
3. 3 
3 .6 
4. 7 

JUL 
AUG 

104. 
83 . 

6 . 4 
5 . 1 

6 . 5 7 
5.24 

. 9 

. 6 
1 22 . 
137 . 

7.5 
8 .4 

. 0 

. 0 
.0 
.0 

3 1 08. 0 
3105 .3 

37 . 5 
33.6 

- 2. 0 
- 3.9 

SEP 
OCT 
NOV 

89. 
75. 
7 4 . 

5.3 
4 . 6 
4. 4 

3. 4 7 
2 . 23 
1.96 

. 4 

. 3 

. 3 

1 8 . 
0 . 
0 . 

1. 1 
. 0 
. 0 

. 0 

. 0 
1.3 

. 0 

.0 

.0 

3107 . 9 
3110 .6 
3112.3 

37 .4 
41. 7 
44. 5 

3 . 8 
4 .3 
2 . 8 

DEC 73 . 4. 5 .97 • 1 0 . . 0 4. 4 . 0 3112.3 44 .5 . o 

TOTAL 55 .4 37 . 28 4 . 6 17 . 0 5 . 7 . 0 i 8 . 1 



Table 4 
Sheet 7 of 16 

SWANSON LAKE OPERATION ESTIMATES - 1991 

INFLOW EVAPORATION 
RELEASE REQUIREMENT 

CANAL RIVER TOTAL 
RES 

SPILL 
REQUIREMENT 

SHORTAGE 
END OF MONTH 
ELEV CONT 

RESERVOIR 
CHANGE 

MEAN 1000 1000 1000 1000 MEAN 1000 1000 1000 1000 1 000 
MONTH CFS AF INCHES AF AF AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN so. 3.1 .92 .2 .0 .1 2. .1 .o • 0 2734 . 2 42.7 2.8 
FEB 95. 5.3 1.06 .3 . 0 .1 2. .1 . 0 .0 2735.8 47.6 4 . 9 
MAR 
APR 
MAY 

111. 
97. 
80 . 

6.8 
5.8 
4.9 

1. 76 
5.47 
6 . 60 

.5 
1.5 
1.9 

• 0 
.o 

4.0 

.1 

.1 
1.2 

2. 
2. 

8 5. 

.1 

. 1 
5 . 2 

.o 

.o 

.o 

• 0 
• 0 
.o 

2737.7 
2739 . 0 
2738.3 

53.8 
58.0 
55.8 

6 . 2 
4 . 2 

-2.2 
JUN 54 . 3.2 7.60 2.1 4.0 1.3 8 9 . 5.3 .0 . o 2737.0 51.6 -4.2 
JUL 
AUG 
SEP 

11. 
2 . 
0 . 

. 7 

. 1 

. 0 

8.96 
7.90 
5.92 

2.1 
1.3 

. 7 

12 . 1 
12.1 
6.0 

7.2 314. 
5. 8 2 9 1. 
4.2 171. 

19.3 
17.9 
10 . 2 

.0 

.o 

.o 
.o 
.6 

10. 1 

2729.7 
2720.0 
2719.4 

30.9 
12.4 
11.6 

-20.7 
-18.5 

-.8 
OCT 
NOV 

0. 
20. 

. 0 
1.2 

3.93 
2.01 

.4 

. 2 
2.1 

. 0 
1.3 

.1 
55. 

2. 
3.4 

.1 
.0 
.o 

3.3 
. o 

2719.0 
2719.7 

11.1 
12.0 

-.5 
. 9 

DEC 44. 2.7 1.16 .1 .0 .1 2 . . 1 .o .o 2721.4 14.5 2.5 

TOTAL 33.8 53.29 11.3 40 . 3 21.6 61.9 .0 14.0 -25 . 4 

HOST PROBABLE INFLOW CONDITIONS 
JAN 96. 5.9 .88 .2 .0 . 1 2 • .1 .o .o 2735.1 45.5 5.6 
FEB 142. 7 . 9 .97 . 3 .o .1 2. . 1 .0 .o 2737.5 53. 0 7.5 
MAR 155. 9.5 1. 73 .5 .0 .1 2 . .1 .0 .o 2740. 1 61.9 8.9 
APR 163. 9 . 7 4.59 1.4 . 0 .1 2. .1 .0 .0 2742.3 70.1 8.2 
MAY 158. 9.7 5.16 1.7 1.3 .1 23 . 1.4 .o .0 2744.0 76.7 6.6 
JUN 119. 7.1 6.50 2.2 1.5 .1 27. 1.6 .0 • 0 2744 . 8 80.0 3.3 
JUL 54 . 3 . 3 7 . 58 2.5 9.8 4.6 234. 14 . 4 .0 . 0 2741.3 66.4 -13.6 
AUG 31. 1.9 6.62 1.9 11.3 5.7 276. 17.0 .o .0 2736.3 49.4 -17.0 
SEP 5. . 3 4.90 1.3 2.8 1.7 76. 4.5 .0 .0 2734 . 5 43.9 -5.5 
OCT 
NOV 

18 . 
69. 

1.1 
4.1 

3.06 
2.01 

. 7 

. 5 
1.5 

.0 
.1 
.1 

26. 
2 . 

1.6 
.1 

.0 

. 0 
.0 
.o 

2734.2 
2735.3 

42.7 
46.2 

-1.2 
3 . 5 

DEC 73. 4.5 1. 09 .3 . 0 . 1 2. .1 . 0 .0 2736.6 50.3 4. 1 

TOTAL 65.0 45.09 13.5 28.2 12.9 41.1 .o .0 10.4 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 120 . 7.4 . 85 .2 . 0 .1 2. .1 .o .o 2735.6 47 . 0 7 . 1 
FEB 
MAR . 

184. 
220. 

10.2 
13 . 5 

.92 
1.68 

. 2 

.5 
.0 
.0 

.1 

.1 
2. 
2. 

.1 

.1 
.0 
. 0 

.0 

.o 
2738.6 
2742 . 2 

56 . 9 
69.8 

9.9 
12.9 

APR 2 76. 16.4 3 . 44 1.2 .o .1 2. .1 .o • 0 2746.0 84.9 15.1 
MAY 291. 17 . 9 4 . 23 1.6 . 7 .1 13. . 8 . 0 .0 2749 . 5 100. 4 15 .5 
JUN 25 0 . 14.9 5 . 33 2 . 1 .9 • 1 17 . 1.0 .0 .0 2752. 0 112 . 2 11. 8 
J UL 200 . 12 . 3 6 . 52 2 . 7 5 . 8 2.8 140. 8.6 1.0 . o 2752 .0 112 . 2 . 0 
AUG 81. 5.0 5.52 2 . 2 6.7 3.3 163. 10. 0 . 0 .0 2 7 50 .5 1 0 5 .0 - 7 . 2 
SEP 10 4 . 6.2 3.77 1.5 1.6 . 1 29 . 1.7 .0 . 0 2751.1 108.0 3.0 
OCT 133 . 8 . 2 2.18 .9 . 9 . 1 16 . 1. 0 2 . 1 . 0 2 7 52 .0 112.2 4.2 
NOV 143 . 8.5 2.01 . 8 . 0 .1 2 . .1 7 .6 .o 275 2 . 0 112 . 2 . 0 
DEC 112. 6.9 .99 • 4 .0 . 1 2. .1 6 . 4 . 0 2752.0 112.2 . 0 

TOTAL 127.4 37.44 14 . 3 16.6 7 . 1 23.7 17 . 1 . 0 72. 3 
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HUGH BUTLER LAKE OPERATION ESTIMATES - 1991 

INFLOW 
MEAN 1000 

EVAPORATION 
1000 

RELEASE 
REQUIREMENT 
MEAN 1000 

RESERVOIR 
SPILL 
1000 

REQUIREMENT 
SHORTAGE 

1000 

END OF MONTH 
ELEV CONT 

1000 

RESERVOIR 
CHANGE 

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

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 16. 1.0 .83 .1 5 . .3 .0 .0 2570.6 22. 5 .6 
FEB 22. 1.2 .97 .1 5. . 3 .0 . 0 2571.3 23.3 .a 
MAR 23. 1.4 1. 67 .2 5. . 3 . 0 . 0 2572 . 1 24.2 .9 
APR 22 . 1.3 5 .64 .6 5. . 3 . 0 .0 2572.4 24.6 .4 
MAY 23. 1.4 7.01 . 7 26. 1.6 .0 . 0 2571.7 23.7 -.9 
JUN 
JUL 

20. 
15. 

1.2 
.9 

8.39 
9.38 

.a 

.a 
27 . 

137. 
1.6 
8.4 

.0 

.0 
. 0 
. 0 

2570.6 
2562.4 

22.5 
14 . 2 

-1.2 
-8.3 

AUG 11. . 7 8 . 02 .6 72 . 4.4 .0 .5 2557.9 10.4 -3 . 8 
SEP 7. .4 6.08 .4 39 . 2 . 3 .0 2.0 2557 .6 10.1 -.3 
OCT 
NOV 
DEC 

15. 
17. 
18. 

. 9 
1.0 
1.1 

4.62 
1. 93 
1. 09 

. 3 

.1 

. 1 

15. 
5. 
5 . 

.9 

.3 

. 3 

.0 

.0 

.o 

.6 

.0 

. 0 

2557.9 
2558 .7 
2559. 5 

10.4 
11.0 
11.7 

.3 

.6 

. 7 

TOTAL 12.5 55.63 4.8 21.0 . 0 3.1 -10 .2 

MOST PROBABLE INFLOW CONDITIONS 
JAN 
FEB 

21. 
29 . 

1.3 
1.6 

.78 

. 88 
.1 
.1 

5. 
5 . 

.3 

.3 
.0 
.0 

.0 

.0 
2570.9 
2571.9 

22.8 
24.0 

.9 
1.2 

MAR 
APR 
MAY 

31. 
34. 
34. 

1.9 
2.0 
2.1 

1. 64 
4.99 
5.72 

.2 

. 5 

.6 

5. 
5. 

11. 

.3 

.3 

. 7 

. 0 

.o 

.0 

.0 

. 0 

. 0 

2573.1 
2574.1 
2574.7 

25.4 
26 . 6 
27.4 

1.4 
1.2 

.a 
JUN 
JUL 
AUG 

34. 
24. 
24. 

2.0 
1.5 
1.5 

6.90 
7. 72 
6.70 

. 7 

. 8 

.6 

12 . 
59. 
67. 

. 7 
3.6 
4.1 

.0 

.0 
• 0 

. 0 

.0 

.0 

2575.1 
2572.8 
2570.1 

28.0 
25.1 
21.9 

. 6 
-2 . 9 
-3.2 

SEP 
OCT 
NOV 

20 . 
21. 
22. 

1.2 
1.3 
1.3 

5.10 
3 . 35 
1. 93 

.5 

. 3 

.2 

20. 
11. 

5 . 

1.2 
. 7 
. 3 

.0 

.0 

.o 

. 0 

.o 

.0 

2569.6 
2569.9 
2570.6 

21.4 
21.7 
22.5 

-.5 
.3 
.a 

DEC 23. 1.4 .99 . 1 5 . . 3 .o .0 2571.5 23.5 1.0 

TOTAL 19.1 46.70 4.7 12.8 .0 .0 1.6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 
FEB 
MAR 

29. 
40. 
49. 

1.8 
2 .2 
3.0 

.76 

. 84 
1. 58 

.1 

.1 

. 2 

5. 
5. 
5. 

. 3 

. 3 

.3 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 

2571.3 
2572.8 
2574.8 

23.3 
25 . 1 
27.6 

1.4 
1.8 
2 . 5 

APR 49. 2.9 3 . 62 . 4 5. . 3 . 0 . 0 2576.5 29.8 2.2 
MAY 50. 3.1 4.78 .6 B. .5 .0 .0 2577.9 31.8 2.0 
JUN 66. 3.9 5.32 . 7 8 . . 5 . 0 . 0 2579.7 34.5 2. 7 
JUL 55. 3.4 6.33 .a 36 . 2.2 .0 .0 2580.0 34.9 . 4 
AUG 
SEP 

42. 
37. 

2.6 
2 .2 

5.68 
3.91 

. 7 

. 5 
41. 
15. 

2.5 
. 9 

. 0 

. 0 
. 0 
.0 

2579.6 
2580.1 

34.3 
35.1 

- .6 
. 8 

OCT 31. 1.9 2.17 .3 B. . 5 . 0 . 0 2580.8 36.2 1.1 
NOV 30. 1.8 1. 93 . 3 5. . 3 .0 .0 2581.6 37.4 1.2 
DEC 28. 1.7 .89 . 1 5 . .3 .9 . o 2581.8 37 . 8 .4 

TOTAL 30 . 5 37.81 4.8 8.9 . 9 . 0 15 . 9 
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HARRY STRUNK LAKE OPERATION ESTIMATES - 1991 

INFLOW EVAPORATION 
RELEASE 

REQUIREMENT 
RESERVOIR 

SPILL 
REQUIREMENT 

SHORTAGE 
END OF MONTH 
ELEV CONT 

RESERVOIR 
CHANGE 

MEAN 1000 1000 MEAN 1000 1000 1000 1000 1 000 
MONTH CFS AF INCHES AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOWCONDITIONS 
JAN 41. 2.5 .88 . 1 2 . .1 . 0 • 0 2357. 4 22 .5 2.3 
FEB 4 7. 2.6 .95 . 1 2 . . 1 . 0 .o 2359.2 24.9 2. 4 
MAR so. 3.1 1. 63 . 2 2 . .1 . 0 .0 2361.3 27.7 2.8 
APR 55. 3.3 5.64 . 7 2. . 1 .0 .0 2362.9 30.2 2.5 
MAY 52. 3 .2 6.86 . 9 59 . 3.6 . 0 .0 2362.0 28.9 -1.3 
JUN 45. 2.7 8.11 1.0 61. 3.6 . 0 .0 2360.8 27.0 -1.9 
JUL 24. 1.5 9.00 . 9 226. 13.9 . 0 .0 2349 .1 13.7 -13.3 
AUG 33. 2.0 7 .85 .5 187. 11.5 . 0 5.2 2343.0 8.9 -4.8 
SEP 
OCT 

24. 
34. 

1.4 
2.1 

6.05 
4.35 

. 4 

. 3 
106. 

18 . 
6.3 
1.1 

. 0 

.0 
5.3 
.0 

2343.0 
2344.0 

8.9 
9.6 

. 0 

. 7 
NOV 40. 2. 4 1. 89 . 1 2 . . 1 .0 .0 2346.9 11.8 2.2 
DEC 41. 2.5 1. 05 . 1 2 . . 1 . 0 .0 23 4 9.6 14 . 1 2.3 

TOTAL 29.3 54.26 5.3 4 0 .6 .0 10.5 -6.1 

MOST PROBABLE INFLOW CONDITIONS 
JAN 52. 3.2 .81 . 1 2 . .1 .0 .0 2357.9 23.2 3 .0 
FEB 
MAR 

63. 
60. 

3.5 
3 .7 

.85 
1. 59 

. 1 

. 2 
2 . 
2. 

.1 

.1 
.0 
. 0 

.0 

.0 
2360.4 
2362.7 

26.5 
29.9 

3.3 
3. 4 

APR 69. 4.1 4. 78 .7 2 . .1 .0 .0 2364.7 33 .2 3.3 
MAY 
JUN 

70. 
71. 

4.3 
4.2 

5.46 
6.79 

. 8 
1.0 

2 . 
7. 

.1 

. 4 
. 9 

2.8 
.0 
.0 

2366.1 
2366.1 

35.7 
35.7 

2.5 
.0 

JUL 80 . 4.9 7.77 1.1 176. 10.8 . 0 . 0 2361.9 28.7 -7.0 
AUG 
SEP 

52. 
35. 

3.2 
2.1 

6.57 
4.89 

. 7 

.4 
203. 

34. 
12.5 

2.0 
.0 
.o 

.0 

. o 
2354.2 
2353.9 

18.7 
18.4 

-10.0 
-.3 

OCT 44. 2.7 3.22 .3 2. .1 . 0 .0 2355.9 20.7 2 . 3 
NOV 
DEC 

49. 
47. 

2 . 9 
2.9 

1.89 
.95 

.2 
• 1 

2. 
2 . 

.1 

.1 
. 0 
.0 

.0 

.o 
2358.0 . 
2360.0 

23.3 
26.0 

2.6 
2 .7 

TOTAL 41.7 4 5.57 5.7 26 . 5 3 . 7 .o 5 . 8 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 
FEB 

65. 
94. 

4.0 
5.2 

. 76 

.82 
. 1 
. 1 

2 . 
2 . 

.1 

.1 
.0 
.0 

.o 

. 0 
2358.5 
2362.1 

24.0 
29.0 

3.8 
5.0 

MAR 
APR 
MAY 

93. 
87. 

104. 

5 . 7 
5.2 
6.4 

1. 52 
3.65 
4.66 

• 2 
.6 
. 7 

2 . 
55. 

2 . 

. 1 
3.3 

.1 

. 0 

.0 
5.6 

. 0 
• 0 
• 0 

2365.4 
2366.1 
2366.1 

34.4 
35 . 7 
35.7 

5.4 
1.3 

. 0 
JUN 168. 10.0 5.52 . 8 2 . .1 9.1 . 0 2366.1 35. 7 . 0 
JUL 
AUG 

124. 
96. 

7.6 
5.9 

6 . 55 
5 . 59 

1.0 
.a 

91. 
111. 

5 . 6 
6.8 

1.0 
.0 

.o 

.0 
2366 . 1 
2365.2 

3 5 . 7 
34 . 0 

. 0 
-1.7 

SEP 59. 3.5 3.70 . 6 8 . .5 . 7 . 0 2366.1 35.7 1.7 
OCT 
NOV 

62. 
66. 

3 . 8 
3 . 9 

2.44 
1. 89 

. 4 

.3 
2 . 
2 . 

.1 

. 1 
3 . 3 
3 . 5 

.0 

.0 
2366.1 
2366.1 

35 .7 
35.7 

. 0 

.o 
DEC 59 . 3.6 . 85 . 1 2 . .1 3.4 .0 2366.1 35.7 • 0 

TOTAL 64.8 37.95 5.7 17.0 26.6 .0 15.5 
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KEITH SEBELIUS OPERATIONS ESTIMATES - 1991 
Sheet 10 of 16 

INFLOW EVAPORATION 
RELEASE 

REQUIREMENT 
RESERVOIR 

SPILL 
REQUIREMENT 

SHORTAGE 
END OF MONTI! 
ELEV CONT 

RESERVOIR 
CHANGE 

MEAN 1000 1000 MEAN 1000 1000 1000 1000 1000 
MONTH CFS AF INCHES AF CFS AF AF AF IT AF AF 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN 0. . 0 . 85 . 0 2 • . 1 .0 .0 2278.0 4.0 - .1 
FEB 2. .1 .99 .o 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 2. .1 .0 .0 22 77.3 3.7 -.2 
JUL 0. . 0 9.98 .4 111. 6.8 .0 6.6 2275.9 3.1 -.6 
AUG 0. . 0 8.66 .3 111. 6.8 . 0 6.7 2275.0 2.7 -.4 
SEP 0. . 0 6.22 . 2 47. 2.8 . 0 2 . 8 2274.4 2 . 5 -.2 
OCT 0. .o 5.12 .2 18. 1.1 . 0 1.1 2273.9 2.3 -.2 
NOV 0. . 0 1. 96 .1 2. .1 .0 .1 2273 . 6 2.2 -.1 
DEC 2 . .1 1. 06 .0 2. . 1 .0 . 1 2273.9 2.3 . 1 

TOTAL 1.2 58.36 2.1 18 . 3 .0 17.4 - 1.8 

MOST PROBABLE INFLOW CONDITIONS 
JAN 3 . . 2 .82 .0 2. .1 .o . 0 2278.4 4.2 .1 
FEB 5 . . 3 .95 . 0 2. .1 .0 . 0 2278.7 4.4 .2 
MAR 5. . 3 1.69 . 1 2. . 1 . 0 . 0 2278.9 4.5 . 1 
APR 8 . .5 5.06 .2 2. .1 .0 .o 2279.3 4.7 .2 
MAY 15. . 9 5.73 . 3 2. . 1 . 0 .0 228 0 .2 5 .2 .5 
JUN 10. .6 7 . 24 . 4 2 . .1 . 0 .o 2280 . 4 5.3 . 1 
JUL 13. .8 8.38 .3 65. 4 . 0 .0 2.5 2278.6 4 . 3 -1.0 
AUG 5. . 3 7.11 .2 75 . 4 .6 . 0 4.5 2278.6 4.3 .0 
SEP 2. .1 5.26 .2 18. 1.1 .0 1.0 2278 .2 4.1 -.2 
OCT 2. .1 3.60 . 1 7. . 4 .0 .3 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. 9 10.9 .0 8. 3 0.0 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 5. .3 .79 .0 2. .1 .o . 0 2278.6 4.3 .2 
FE'B 11. .6 .91 .0 2. .1 .0 . 0 2279. 5 4.8 .5 
M.~ 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 
JON 42. 2. 5 5.63 . 4 2. .1 . 0 .0 2286.6 9.9 2.0 
JUL 63. 3 .9 6.76 .5 13. .a . 0 . 0 2289.3 1 2.5 2.6 
AUG 57 . 3 . 5 5.85 .5 31. 1.9 . 0 .0 2290.4 13.6 1.1 
SEP 39. 2.3 4 .11 .4 2. .1 • 0 . 0 2291.9 15.4 1.8 
OCT 24. 1.5 2.58 .3 2. . 1 . 0 .0 2292.8 16.5 1.1 
NOV 7. .4 1.96 . 2 2. .1 . 0 .0 2292.9 16.6 .1 
DEC 7. .4 .96 .1 2. . 1 . 0 . 0 2293.1 16.8 . 2 

TOTAL 19.4 40.33 3.0 3.7 . 0 . 0 12.7 



Table 4 
HA.R.LAH COUNTY LAKE OPERATION ESTIMATES - 1991 Sheet 11 of 16 

~EASE RESERVOIR REQUIREMENT END OF MONTH RESERVOIR
INFLOH EVAPORATION REQUIREMENT SPILL SHORTAGE ELE.V CONT CHANGE 

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

REASONABLE MINIMUM INFLOH CONDITIONS 

J.AN 85. 5.2 .74 .6 o. .o .o .o 1933.8 179.4 4.6 

FEB 144. 8.0 .94 . 8 0. .o .o .o 1934.6 186.6 7.2 	 ~

Cl> HAR 208. 12.8 1.63 1.3 o. .0 .0 	 .o 1935.7 198.1 11.5 Cl 
.APR 205 • . 12.2 5 . 36 4.5 0. .o .o .o 1936.5 205.8 7.7 en 

0 MAY 229. 14.1 6.43 5.4 324. 19.9 .o 	 .o 1935 . 4 194.6 -11.2 ~ 
JUN 148. 8.8 7.90 6.5 255. 15 . 2 .o .o 1934.1 181.7 -12.9 CJ 

O"JUL 96. 5.9 9.05 7.0 585. 36 . 0 .o .o 1930.0 144.6 -37.1 -AUG 91. 5.6 7.95 5.2 587. 36 . 1 .0 11.9 1927.0 120.8 -23.8 Cl> 
SEP 10. .6 5.57 3.4 269. 16.0 .o 16.0 1926.6 118.0 -2.8 3OCT 	 .......
11. .7 4.31 2.6 0. .0 .o 	 .o 1926.4 116.1 -1.9 

~ NOV 67. 4 . 0 1.89 1.2 o. .o .o 	 .o 1926.7 118 . 9 2.8 ....... 
DEC 76. 4 . 7 .97 .6 0. .0 .0 .o 1927 . 3 123.0 4.1 	3

C.
3TOTAL 82 . 6 52.74 39.1 123.2 .0 27.9 	 -51.8 
(") 
0 

MOST PROBABLE INFLOH CONDITIONS ~ 
O.J.AN 153. 9.4 . 71 .6 0. .o .o .o 1934.3 183.6 8.8 	 ....... 

--
FEB 239. 13.3 .as • 7 0 . .o .o .0 1935.5 196.2 12.6 	 rt' 
HAR 314. 19 . 3 1.60 1.4 0. .0 .0 	 .0 1937.3 214.1 17.9 OrAPR 341. 20.3 4.40 3.9 o. .o .o 	 .o 1938.8 230.5 16 . 4 ~(enMAY 382. 23 . 5 5.22 4.8 24. 1.5 .o 	 .o 1940.4 247.7 17.2 
JUN 350. 20.8 6.45 6.1 27. 1.6 .o .o 1941.6 260.8 13.1 
JUL 236. 14.5 7.36 6.9 499. 30.7 .0 	 .0 1939.5 237.7 -23.1 
AUG 184. 11.3 6.20 5.5 522. 32.1 .o .o 1937.0 211.4 -26.3 
SEP 195. 11.6 4.73 4.1 103. 6 . 1 . 0 	 .0 1937.2 212.8 1.4 
OCT 181. 11.1 3.23 2.8 o. . 0 .o .o 1938.0 221.1 8.3 
NOV 134. 8 . 0 1.89 1.7 0. . 0 .o .0 1938.6 227.4 6 . 3 

DEC 137. 8.4 .92 . 8 10 • .6 . o .o 1939.2 234.4 7.0 


TOTAL 171.5 43.59 39.3 72.6 .0 .o 	 59.6 

REASONABLE MAXIMUM INFLOH CONDITIONS 

J.AN 263. 16.2 . 69 .6 0. .0 .0 .0 1935.0 190 . 4 15.6 

FEB 459. 25.5 .85 .7 0. . 0 .0 .0 1937 . 4 215.2 24.8 

MAR 545. 33 . 5 1.55 1.4 0. .0 .0 .0 1940 . 4 247.3 32.1 

APR 558. 33.2 3.47 3.3 0. .o .0 . 0 1943.0 277 .2 29.9 

HAY 709. 43.6 4.32 4.5 13 . .a . 4 .0 1946.0 315.1 37.9 

JUN 1144. 68.1 5.08 5.6 13. . 8 61.7 .0 1946 . 0 315.1 .0 

JUL 688. 42.3 5. 71 6.3 101. 6 . 2 29 .8 .0 1946.0 315.1 .o 

AUG 385. 23 . 7 4.85 5.4 101. 6.2 12.1 .0 1946.0 315 . 1 . 0 

SEP 287. 17.1 3.82 4.2 25. 1.5 11.4 . 0 1946.0 315.1 .o 

OCT 247. 15.2 2.32 2.6 o. . 0 12 . 6 .o 1946.0 315.1 . 0 

NOV 301. 17.9 1. 89 2.1 0. . 0 15.8 . 0 1946 .0 315.1 . 0 

DEC 273. 16 . 8 .87 1.0 10. .6 15.2 .o 1946.0 315 . 1 . 0 


TOTAI. 353 . 1 35.42 37.7 16.1 159.0 . 0 	 140.3 

 01 E "0 0" Cl> -: 
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LOVEWELL RESERVOIR OPERATION ESTIMATES - 1991 

WHITE ROCK COURTLAND 
CREEJ< CANAL TOTAL RELEASE RES REQ END OF MONTH RES 
INFLOW INFLOW INFLOW EVAPORATION REQUIREMENT SPILL SHORT ELEV CONT CHANGE 

1000 1000 MEAN 1000 1000 MEAN 1000 1000 1 000 1000 1000 
MONni AF AF CFS AF INCHES AF' CFS AF AF' AF' FT AF' AF' 

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN . 0 . 0 0 . . 0 .71 • 2 0 . . 0 .0 . 0 1581.0 37.2 -. 2 
FEB . 2 • 0 4 . .2 • 89 .2 o . .0 .0 • 0 1581.0 37 . 2 .0 
MAR .4 . 0 7 . .4 1. 56 .4 0. .o .0 .0 1581.0 37 . 2 . 0 
APR .6 . 0 10 • .6 4 . 59 1.0 0. .0 . 0 . . 0 1580.9 36.8 -.4 
MAY .a 12.0 208. 12.8 5.78 1.4 106. 6.5 .0 .0 1582 .6 41.7 4.9 
JUN 
JUL 

. 3 

. 1 
8.0 
6.4 

139 • 
106 . 

8 .3 7.05 
6 . 5 8.37 

1.8 109. 6.5 
1.8 314. 19 . 3 

.o 

.0 
.0 
.0 

1582.6 
1577.0 

41.7 
27.1 

. 0 
-14.6 

AUG . 0 1.2 20 . 1.2 7.33 1.2 366. 22 . 5 . 0 12.2 1571.7 16.8 -10.3 
SEP 
OCT 

. 0 

. 0 
1.2 
.o 

20. 
o . 

1.2 5.03 
. 0 3.61 

• 7 165. 9.8 
.5 0 . .0 

.0 

. 0 
9.3 

.0 
1571.7 
1571.4 

16.8 
16.3 

. 0 
-. 5 

NOV 
DEC 

. 0 

. 0 
• 0 
• 0 

0 . 
0 . 

.0 1.82 

.o . 90 
.3 o. . 0 
• 1 0 . .o 

.0 

. 0 
• 0 
.0 

1571.2 
1571.2 

16.0 
15.9 

-.3 
-.1 

TOTAL 2 .4 28 . 8 31.2 47 .64 9.6 64.6 . 0 21.5 -21.5 

MOST PROBABLE INFLOW CONDITIONS 
JAN 
FEB 
MAR 
APR 
MAY 

. 5 
1.4 
2 . 2 
2 .1 
3.3 

. 0 

. 0 

.0 

. 0 
1.2 

a . 
25 . 
36. 
35 • 
73. 

.5 
1.4 
2.2 
2.1 
4 . 5 

.69 

. 83 
1. 53 
3.84 
4.75 

.2 
• 2 
.4 
.9 

1.2 

o. 
0. 
0. 
0. 

37 . 

.0 

. 0 

.o 

.0 
2 . 3 

• 0 
• 0 
.0 
. 2 

1.0 

.0 

.o 

. 0 
• 0 
• 0 

1581.2 
1581.6 
1582 .3 
1582 .6 
1582 .6 

37.7 
38.9 
40 . 7 
41.7 
41.7 

. 3 
1.2 
1.8 
1.0 

. 0 
JUN 5.2 1.2 108. 6.4 5.87 1.5 39. 2 .3 2. 6 . 0 1582 . 6 41.7 . 0 
JUL 3.5 10. 4 226. 13.9 6 . 73 1.6 301. 18 . 5 .0 .0 1580 . 4 35.5 -6.2 
AUG 
SEP 
OCT 

. 7 

.3 

. 5 

8 . 7 
1.2 

. 0 

153 . 
25. 

8 . 

9.4 
1.5 

.5 

5.71 
3 .91 
2. 62 

1.1 
. 7 
.4 

306. 
81. 
o. 

18.8 
4.8 

. 0 

.0 

.o 

.0 

.0 

. 0 

.0 

1576.0 
1574.0 
1574 .1 

25.0 
21.0 
21.1 

-10 . 5 
-4 . 0 

.1 
NOV . 5 . o 8 . . 5 1. 82 .3 o. . 0 • 0 • 0 1574.2 21. 3 .2 
DEC .6 . 0 10 . .6 .85 .1 0. . 0 .o . 0 1574.4 21.8 .5 

TOTAL 20.8 22.7 43.5 39.15 8.6 46 .7 3.8 . 0 -15 . 6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 
FEB 

3.5 
5.3 

. 0 

. 0 
57 . 
95. 

3.5 . 67 . 2 o . . 0 
5 . 3 . 81 . 2 0 . . 0 

.0 
4. 1 

. 0 

. 0 
1 58 2 .3 
1582.6 

40.7 
41. 7 

3.3 
1.0 

MAR 
APR 

12. 4 
9.2 

.o 

. 0 
202 . 
155 . 

12.4 1. 50 . 4 0 . . 0 
9.2 3.13 .8 o. . 0 

12.0 
8 .4 

.0 
• 0 

1582.6 
1582.6 

41.7 
41.7 

. 0 

.0 
MAY 14.3 . 0 233. 14.3 3. 72 .9 16. 1. 0 12 .4 . 0 1582.6 41.7 .0 
JUN 
JUL 

7.9 
11.3 

. 0 
1.2 

133 . 
203. 

7 .9 4. 75 1.2 22. 1.3 
12 .5 5.49 1.4 146. 9. 0 

5 .4 
2.1 

. 0 

.0 
1582.6 
1582 .6 

41.7 
41.7 

. 0 
. 0 

AUG 11.2 1.2 202. 12.4 4.19 1.0 146. 9. 0 2.4 . 0 1582 . 6 41.7 .o 
SEP 1 0 . 7 . 0 180 . 10.7 2.91 . 7 39. 2.3 7.7 . 0 1582 . 6 41.7 .0 
OCT 
NOV 

11.3 
5. 8 

. 0 

. 0 
184 . 

97. 
11. 3 1.77 . 4 0 . . 0 
5.8 1. 82 .5 0 . .o 

10.9 
5.3 

. 0 

. 0 
1582.6 
1582.6 

41.7 
41.7 

. 0 

. 0 
DEC 4.7 .0 76. 4 .7 . 81 . 2 0 . . 0 4 . 5 . 0 1582.6 41.7 • 0 

TOTAL 107. 6 2.4 110 .0 31.57 7 .9 22.6 75.2 .0 4.3 
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KIRWIN RESERVOIR OPERATION ESTIMATES - 1991 

INFLOW 
MEAN 1000 

EVAPORATION 
1000 

RELEASE 
REQU IREMENT 
MEAN 1000 

RESERVOIR 
SPILL 
1000 

REQUIREMENT 
SHORTAGE 

1000 

END OF MONTH 
ELEV CONT 

1000 

RESERVOIR 
CHANGE 

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

REASONABLE MINIMUM INFLOW CONDITIONS 
JAN o. . 0 . 81 . 1 o. . 0 . 0 .o 1695.6 8 . 6 - .1 
FEB 4. . 2 1. 04 .1 0 . . 0 . 0 .0 1695 . 7 8 . 7 .1 
MAR 10 . .6 1. 69 .1 0 . . 0 .0 . 0 1696.3 9 . 2 .5 
APR 3 . . 2 4. 73 .4 o. . 0 . 0 . 0 1696 . 1 9.0 - .2 
MAY 20. 1.2 5 .93 . 4 31. 1.9 . 0 1.9 1697 . 0 9.8 .8 
JUN 7 . . 4 7.08 . 6 32. 1.9 .0 1.9 1696. 8 9.6 -.2 
JUL 2. . 1 8 . 37 . 7 91. 5.6 . 0 5.6 1696.1 9 . 0 -.6 
AUG o. . o 7 . 57 .6 106. 6.5 . 0 6 . 5 1695.4 8.4 -.6 
SEP 0 . . 0 5.24 .4 47. 2.8 . 0 2.8 1694.9 8.0 -.4 
OCT 0. .0 4. 00 . 3 0. . 0 . 0 . 0 1694.5 7.7 -.3 
NOV 0 . . 0 1. 91 .1 0. . 0 . 0 . 0 1694 .4 7 .6 -.1 
DEC 0. . 0 1. 00 .1 0. . 0 .0 . 0 1694.3 7 .5 -.1 

TOTAL 2.7 49.37 3.9 18. 7 .0 18 . 7 -1.2 

HOST PROBABLE INFLOW CONDITIONS 
JAN 10 . .6 .76 .1 0. . 0 .o .0 16 96.3 9.2 . 5 
FEB 18 . 1.0 .98 .1 0. . 0 . 0 . 0 1697.3 10 . 1 .9 
MAR 29 . 1.8 1. 67 .2 0. .0 .0 .o 1698.7 11.7 1.6 
APR 49. 2 .9 4.00 .4 o. . 0 . 0 . 0 1700.8 14.2 2.5 
MAY 50 . 3.1 4.84 . 6 10 . . 6 . 0 . 0 1702.1 16.1 1.9 
JUN 35 . 2.1 6.11 . 7 10. .6 .0 . 0 1 702.7 16 . 9 .a 
JUL 39. 2.4 6.93 .a 81. 5.0 . 0 . 0 1700.2 13.5 -3.4 
AUG 11. . 7 6 . 01 .6 81. 5.0 . 0 1.2 1697 . 0 9.8 -3.7 
SEP 3. . 2 4.21 . 4 22. 1.3 . 0 1.3 1696 . 8 9 .6 -.2 
OCT 2 . . 1 2.92 . 2 0. . 0 .o . 0 1696.6 9 .5 -.1 
NOV 5 . . 3 1. 91 . 2 o. . 0 . 0 . 0 1696.8 9 . 6 .1 
DEC 7. .4 .96 .1 0. . 0 . 0 . 0 1697.1 9 .9 .3 

TOTAL 15.6 41.30 4.4 12.5 .0 2.5 1. 2 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 23. 1.4 . 74 . 1 o . . 0 . 0 . 0 1697 . 2 10.0 1.3 
FEB 58. 3.2 .95 .1 0. . 0 . 0 . 0 1699.9 13.1 3.1 
MAR 68. 4 . 2 1. 65 . 2 0. . 0 . 0 . 0 1702 .9 17.1 4.0 
APR 74. 4 . 4 3.36 . 4 0 . . 0 . 0 .0 1705 . 4 21.1 4.0 
MAY 133. 8.2 4.12 .6 7 . . 4 . 0 . 0 1709 . 4 28 . 3 7 . 2 
JUN 183. 10 . 9 4 . 91 1.0 7. . 4 . 0 . 0 1713 .5 37.8 9.5 
JUL 99. 6 . 1 5.75 1.3 52 . 3 .2 . 0 . 0 1714.0 39.4 1.6 
AUG 220 . 13.5 4 .70 1.2 52. 3.2 . 0 .0 1717 . 0 48.5 9. 1 
SEP 133 . 7. 9 3 . 29 . 9 13. .8 . 0 .0 1718.8 5 4. 7 6.2 
OCT 76. 4. 7 2 . 09 . 6 0 . . 0 . 0 . 0 1719.9 58.8 4 . 1 
NOV 49. 2 .9 1. 91 . 6 0 . . 0 . 0 . 0 1720 . 6 61.1 2.3 
DEC 39. 2 . 4 . 90 . 3 0 . . 0 . 0 .0 1721.1 63 . 2 2.1 

TOTAL 69.8 34. 37 7 .3 8 . 0 . 0 . 0 54.5 
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h'EBSTER RESERVOI R OPERATION ESTIMATES - 1991 

I NFLOW 
MEAN 1000 

EVAPORATION 
100 0 

RELEASE 
REQUI REMENT 
MEAN 1000 

RESERVOI R 
SPILL 
1000 

REQUIREMENT 
SHORTAGE 

1000 

END OF MONTH 
ELEV CONT 

1000 

RESERVO IR 
CHANGE 

1 000 
MONTH CFS AF INCHES AF CFS AF AF AF FT AF AF 

REASONABLE MINIMUM INFLOW CONDI TIONS 
JAN 0 . . 0 .88 . 1 0 . . 0 . 0 . o 1865 .9 11.9 -. 1 
FEB 2. .1 l. 03 .1 0 . . 0 .0 . 0 1865 . 9 11. 9 . 0 
MAR 2 . . 1 l. 7 7 . 2 o . . 0 .o .0 186 5.8 11 . 8 -. 1 
APR 8. .5 5 . 3 1 .6 0. . 0 . 0 .0 1865. 7 1 1. 7 -. 1 
MAY 20 . 1.2 6. 4 8 . 7 33. 2 . 0 . 0 .0 1864 .6 10.2 - 1.5 
JUN 2. . 1 8.11 • 8 4 9 . 2 . 9 .o .o 1861 . 3 6 . 6 - 3 . 6 
J UL 0 . . 0 9 . 26 . 7 91. 5. 6 . 0 5.0 1860.0 5 . 3 -1.3 
AUG 0 . . 0 8.30 . 6 1 0 4 . 6. 4 . 0 6 . 4 18 59. 3 4. 7 -.6 
SEP 
OCT 

0. 
o. 

. 0 

.0 
5 . 88 
4. 5 4 

.4 

. 3 
61. 

0 . 
3 .6 

. 0 
. 0 
.0 

3.6 
• 0 

1858.8 
1 858.4 

4. 3 
4 .0 

- ; 4 
-. 3 

NOV 0 . . 0 1. 96 .1 0. .0 .0 . 0 185 8 . 3 3 . 9 - . 1 
DEC 0 . . 0 1.08 .1 o. .o .0 . 0 1858. 2 3 . 8 -. 1 

TOTAL 2.0 54 . 60 4 . 7 20.5 .0 15.0 -8 . 2 

MOST PROBABLE INFLOW CONDITI ONS 
J AN 5 . .3 . 84 .1 0 . • 0 .0 .0 1866.1 1 2 . 2 .2 
FEB 16 . . 9 . 97 .1 0 . . 0 .0 .0 1866 . 7 13 . 0 . 8 
MAR 
APR 

31. 
39 . 

1. 9 
2 . 3 

1. 76 
4 .31 

.2 

. 6 
0 . 
0 . 

. 0 
• 0 

. 0 

. 0 
. 0 
.0 

1867.8 
1869 .0 

14 . 7 
16 .4 

1. 7 
1. 7 

MAY 
JUN 

44 . 
34 . 

2.7 
2 . 0 

5 . 28 
6.83 

. 7 
1.0 

10 . 
10. 

. 6 

.6 
.0 
. 0 

.0 

. o 
1869. 8 
1870.0 

1 7 . 8 
18.2 

1. 4 
.4 

JUL 8 . . 5 7 . 71 1.0 81. 5 . 0 .0 . 0 1866.5 12. 7 -5. 5 
AUG 11. . 7 6 . 66 . 7 81. 5.0 . 0 .o 1862.4 7 .7 -5 .0 
SEP 
OCT 

0. 
2 . 

. o 

. 1 
4.92 
3. 3 7 

. 4 

. 3 
1 2 . 

0. 
. 7 
. 0 

.0 

. 0 
. 0 
. 0 

1861 .3 
1861.1 

6 . 6 
6. 4 

-1.1 
- . 2 

NOV 
DEC 

2 . 
5 . 

. 1 

. 3 
1. 96 
1. 04 

. 2 

. 1 
o. 
o. 

. 0 

. 0 
. 0 
.o 

. 0 

.0 
1861.1 
1861. 2 

6 .3 
6 . 5 

- .1 
. 2 

TOTAL 11.8 45 . 65 5 .4 11.9 . 0 . 0 -5 . 5 

REASONABLE MAXIMUM INFLOW CONDITI ONS 
J AN 2 4 . 1.5 .81 . 1 0 . . 0 . 0 . 0 1867.0 13.4 1.4 
FEB 41. 2 . 3 .93 . 1 0. . 0 . 0 .0 1868.4 1 5 . 6 2 . 2 
MAR 50 . 3 .1 1. 74 . 2 0 . . 0 . 0 . 0 1870 . 2 1 8 . 5 2 .9 
APR 106 . 6.3 3. 5 2 . 5 0 . . 0 . 0 . 0 187 3 . 4 24 .3 5 .8 
MAY 
JUN 

102. 
77 . 

6 . 3 
4 . 6 

4.45 
5. 4 5 

. 8 
1.0 

0 . 
0 . 

. 0 

. 0 
. 0 
. 0 

. 0 

. 0 
1876 . 1 
1877 . 7 

2 9. 8 
3 3 .4 

5 . 5 
3 . 6 

JUL 
AUG 

1 2 4. 
8 8. 

7 . 6 
5 . 4 

6 . 50 
5 .43 

1.3 
1.1 

37. 
37 . 

2. 3 
2 . 3 

. 0 

. 0 
. 0 
. 0 

187 9.4 
188 0 . 2 

37 .4 
3 9 . 4 

4. 0 
2.0 

SEP 37. 2 . 2 3. 65 . 8 0 . . 0 . 0 . 0 1880 . 8 4 0 . 8 1. 4 
OCT 39 . 2 . 4 2. 33 .5 0 . . 0 . 0 . 0 1881. 5 42 . 7 1. 9 
NOV 2 7 . 1.6 1. 96 .4 o. . 0 .o . 0 1882. 0 4 3 .9 1.2 
DEC 20. 1.2 1. 00 . 2 0. . 0 . 0 . 0 1882 . 3 44 . 9 1.0 

TOTAL 44 . 5 37 . 77 7 . 0 4 . 6 . 0 . 0 32 . 9 
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HACONDA LAKE OPERATION ESTIMATES - 1991 
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I NFLOW 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 
J AN 26 . 1.6 .78 . 8 13. .8 . 0 .o 1453.3 213.5 .0 
FEB 40 . 2 .2 . 9 5 .9 23. 1.3 . 0 .o 1453 . 3 213 . 5 . 0 
MAR 44 . 2.7 1.67 1.6 11. . 7 . 0 . 0 1453 . 3 213.9 .4 
APR 52 . 3 . 1 5.65 5.5 2. . 1 . 0 . 0 1453.1 211.4 -2 .5 
MAY 86. 5.3 6.78 6.5 2. . 1 • 0 . 0 1453.0 210 . 1 -1.3 
JUN 84. 5 . 0 8.62 8.2 35 . 2.1 . 0 . 0 1452.5 204 . 8 -5.3 
JUL 41. 2. 5 10 . 50 9.6 99. 6.1 .o . o 1451.3 191.6 -13 . 2 
AUG 3 3. 2.0 9 . 14 8 . 0 99. 6.1 .0 .o 1450.2 179.5 -12.1 
SEP 2 . .1 6.59 5 . 6 35 . 2 .1 .0 .o 1449.4 171.9 - 7 . 6 
ocr 2. .1 4.70 3. 9 2 . .1 . 0 . 0 1449.0 168.0 -3 .9 
NOV 22. 1.3 1.89 1.6 2. .1 . 0 .o 1449 .0 167.6 -. 4 
DEC 18. 1.1 .95 .8 11. . 7 . 0 .0 1449.0 167.2 -.4 

TOTAL 27.0 58.22 53 . 0 20 .3 . 0 .0 -46.3 

HOST PROBABLE INFLOW CONDITIONS 
JAN 50. 3.1 .73 . 7 39. 2 .4 . 0 .o 1453 . 3 213. 5 . 0 
FEB 106. 5.9 . 88 . 9 90 . 5.0 .0 .0 1453.3 213.5 . 0 
MAR 148 . 9.1 1.65 1.6 11. • 7 . 0 . 0 1453.9 220.3 6.8 
APR 155. 9.2 4.70 4.7 2. .1 . 0 . 0 1454.2 224. 7 4 . 4 
MAY 23 3 . 14.3 5.44 5 .5 2. . 1 . 0 .0 1455.0 233. 4 8.7 
JUN 200. 11. 9 7.15 7. 4 25 . 1.5 . 0 .o 1455 .2 236 .4 3.0 
Jut 143. 8 . 8 8.52 8 .8 70 . 4.3 . 0 . 0 1454 . 8 232.1 -4. 3 
AUG 125 . 7.7 7.20 7.3 70. 4.3 . 0 .0 1454.5 228.2 -3.9 
SEP 124. 7 .4 5.33 5.3 143. 8.5 . 0 .0 1454.0 221.8 -6.4 
ocr 85 . 5 . 2 3.51 3. 4 133. 8 . 2 . 0 .0 1453. 4 21 5 .4 -6.4 
NOV 45. 2.7 1. 89 1. 8 121. 7 . 2 .0 . 0 1452.9 209.1 -6.3 
DEC 55. 3.4 .93 .9 41. 2.5 . 0 .0 1452 .9 209. 1 . 0 

TOTAL 88.7 47.93 48.3 44. 8 . 0 .o -4.4 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 168. 10.3 . 69 . 7 156 . 9.6 . 0 . 0 1453 . 3 213.5 . 0 
FEB 319 . 17.7 .84 .8 301. 16.7 . 0 . 0 1453.3 213 .7 . 2 
MAR 677. 41. 6 1.61 1.6 299. 18.4 . 0 . 0 1455.1 235.3 21.6 
APR 716 . 42.6 3 . 80 4.0 301. 17.9 14.5 .0 1455 . 6 241.5 6.2 
MAY 620. 38.1 4.63 4.9 2 . . 1 33.1 . 0 1455.6 241.5 . 0 
JUN 654. 38.9 5.73 6.0 2 . .1 32.8 . 0 1455.6 241.5 . 0 
Jut 652. 40 . 1 6.52 6.8 2 . . 1 33.2 .0 1455.6 24 1.5 . 0 
AUG 34 6. 21.3 5.82 6.1 2. .1 15.1 . 0 1455 . 6 241. 5 . 0 
SE? 412. 24.5 4 . 18 4 . 4 2. .1 20.0 . 0 1455.6 241.5 . 0 
OC'!' 259. 15.9 2.55 2.7 299. 18.4 . 0 . 0 1455.2 236 . 3 -5 .2 
NOV 158 . 9.4 1. 89 1.9 301. 17.9 .0 . 0 1454 .3 225.9 -1 0 .4 
DEC 151. 9.3 .88 . 9 137 . 8.4 . 0 . 0 14 54. 3 225.9 . 0 

TOTAL 309.7 39 . 14 40.8 107.8 148.7 . 0 12.4 



I 

Table 4 
Sheet 16 of 16 

CEDAR BLUFF RESERVOIR OPERATION ESTIMATES - 1991 

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 2096.6 15 . 9 - . 1 
FEB 0. . 0 1.18 • 1 0 . • 0 . 0 . 0 2096.5 15.8 -.1 
MAR 0 . .0 1.92 • 2 2 . . 1 . 0 .0 2096.3 15.5 - .3 
APR 5. . 3 6.51 . 7 2 . . 1 . 0 . 0 2096.0 15 . 0 -.5 
MAY 10. .6 7.87 . 9 41. 2.5 . 0 2.1 2095.4 14 .3 - .7 
JUN 5. . 3 9.39 1.0 42. 2.5 . 0 2.1 2094 . 6 13 . 2 ­ -1.1 
JUL 0. . 0 11.13 1.2 115. 7 . 1 . 0 6.3 2092.9 11.2 -2. 0 
AUG 0. . 0 9.68 1.0 114. 7.0 . 0 6 .3 2091.3 9 .5 -1.7 
SEP 0. . 0 7.57 .7 55. 3.3 .0 3.1 2090.4 8.6 -.9 
OCT 0. . 0 6.25 .6 18. 1.1 . 0 1.1 2089.7 8.0 -.6 
NOV 0. . 0 2.07 . 2 0 . .0 . 0 . 0 2089.5 7 . 8 -.2 
DEC 0. .0 1.19 . 1 0 . . 0 . 0 . 0 2089.4 7.7 -.1 

TOTAL 1.2 65 . 82 6 . 8 23.7 . 0 21.0 -8.3 

MOST PROBABLE INFLOW CONDITIONS 
JAN 
FEB 

2. 
9. 

. 1 

. 5 
. 95 

1. 06 
. 1 
.1 

0 . 
0. 

. 0 

.o 
. 0 
• 0 

.0 

.o 
2096.7 
2097.0 

16.0 
16.4 

.o 

.4 
MAR 10. .6 1. 90 . 2 2 . .1 . 0 . 0 2097.2 16.7 .3 
APR 
MAY 

24. 
31. 

1.4 
1.9 

5 . 29 
6.29 

. 6 

.8 
2 . 

15. 
. 1 
.9 

. 0 

. 0 
.0 
. 7 

2097.7 
2098.3 

17.4 
18.3 

.7 

.9 
JUN 27. 1.6 7.84 .9 15. . 9 . 0 . 7 2098.6 18.8 .5 
JUL 20. 1.2 9.12 1.1 94. 5.8 . 0 5.2 2098.3 18.3 -.5 
AUG 16. 1.0 7.76 .9 104. 6.4 . 0 6.0 2098.1 18.0 -.3 
SEP 2. .1 6.17 . 7 27 . 1.6 . 0 1.5 2097.6 17.3 -.7 
OCT 2. .1 4 .44 . 5 11. . 7 .0 . 7 2097.3 16.9 -.4 
NOV 0. .0 2.07 . 2 0 . .0 . 0 . 0 2097.2 16.7 - .2 
DEC 0 . . 0 1.11 . 1 0 . .0 . 0 . 0 2097.1 16.6 -. 1 

TOTAL 8.5 54.00 6.2 16.5 . 0 14.8 -.6 

REASONABLE MAXIMUM INFLOW CONDITIONS 
JAN 18. 1.1 .86 . 1 0 . . 0 . 0 . 0 2097.4 17.0 1.0 
FEB 
MAR 

29. 
68. 

1.6 
4.2 

.97 
1. 86 

. 1 

. 2 
0 . 
2 . 

. 0 

.1 
. 0 
. 0 

. 0 

. 0 
2098.4 
2100.9 

18.5 
22.4 

1.5 
3.9 

APR 91. 5.4 4.10 . 6 2 . . 1 . 0 . 0 2103.6 27.1 4.7 

MAY 
JUN 

91. 
153 . 

5.6 
9 . 1 

4.93 
6.21 

.8 
1.1 

11. 
12. 

. 7 

. 7 
. 0 
. 0 

. 5 

.o 
2106.0 
2109.5 

31.7 
39.0 

4.6 
7.3 

JUL 250. 15.4 7.55 1.5 55. 3. 4 . 0 . 0 2113.9 49.5 10.5 
AUG 127. 7.8 6.36 1.4 62. 3.8 . 0 . 0 2114.9 52.1 2.6 
SEP 61. 3.6 4.78 1.1 17. 1.0 .0 . 0 2115.4 53.6 1.5 
OCT 62. 3 . 8 3.05 . 7 B. . 5 . 0 .0 2116.4 56.2 2.6 
NOV 27 . 1.6 2.07 . 5 0. . 0 . 0 . 0 2116.8 57.3 1.1 
DEC 21. 1.3 1. 00 . 2 0 . .0 . 0 . 0 2117.2 58.4 1.1 

TOTAL 60.5 43 . 74 8.3 10.3 . 0 .5 42.4 
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UBLI 5 
nooo omc1s mnmost umsu-u ms PB OJ&cts usmous 

BOut 	 INDIRS smsox BOCB BUYLIR smr mon 
-~ ... ....-.. -.. .. -.... --.. .. .. -- .. .. -...... - ---- .. -.......... .. .. .. -.. .. ----------- --- .. .. ------.. -- ....-- .. -----........ ------------ ----- .... --- ........ .. .. .............. . ... .. .............. .. .. .... .... ..... 

l Onacea Cuaulalhe l Ouacea CUiula lhe l Dmrea Cu auhlhe I Daucea Cu auhli'e l Du acea Cu aulal he 
tear Pmealed toll I tear Prnealed Toll! Year Prneated Toll! fear Pre,eated Toll I tear Pre,ealed Tota l 

1951 293,00 0 293 ,000 1951 220.000 220 .000 1951 233 ,000 233,100 1962 2,000 2, 000 19Sl 14 ,ODD 14 .OOD 
1953 l3S. DOO m .ooD 1956 104,000 324.000 1960 900.080 1.133 . 000 1965 137 ,000 139 . 000 1951 S,OOD 19,000 
1951 I. oso. 000 I,418 ,0DO 1960 412.000 136. DOO 1962 126.000 t.m.ooo 1961 42 .000 181 , 000 1960 198. 000 211.000 
1960 169,000 I.641 ,000 1962 37 ,000 l13.00D 1964 so .000 1.309 , 000 1962 29.000 246.000 
1965 m, DD O I.920 .DOO 1m 131, 000 910,000 1965 m,m 1.186,000 1961 129 ,008 m.ooo 
1961 n.ooo 1.962 .000 1967 42 .000 m .ooo 1967 ta2 .000 l ,968 ,toD 1969 6,000 381,000 
1969 200 .000 2,162 ,000 1969 1.000 953 .000 1969 1.000 I,969,000 

IIITB SIBILIOS mLu coom LOUNILL mm 	 msm 
------......---- .. .... --.. .... .. ...... .. .. - .. -- ...... --------------.. .. .. ----- ------.. ---------·- .... -.... .. .. --- ----.. .. ---.. ............ .. --- .. .. .. ....--.. ----- .. ........ ------------------

l Duarea Cuaalathe l Duarea Caaahlhe Cuuhlhe I Dnacea Can lathe l Dn acea CuauIalite' DIUiel 
tear Pre,ealed Told Tear Pmealed Total Tur Prnealed Total tur Prnu ted Tota l Tear Pmeated Total 

1966 132 .000 132 .000 1951 I.015 .000 I, 045,000 1957 349.000 349, DOD 1957 522 .000 522 .000 1957 326.000 326 ,000 
1961 m .oD D l.Dll .OO O 1960 4,853 ,000 5,191 ,OOD 19&0 178 .000 521 , 000 1958 10,000 532 .000 1958 11 4.00 D 440.000 
1972 498.000 I. 515.000 1961 m .ooo 6,153 ,000 1961 16S .ODO 692 ,OOD 1960 499 .000 1.031.000 1960 I.018.000 1.m.ooo 

1962 45,ODD 6,19S .OOD 1962 s.ooo 697 .DO D 196 1 1.000 I. 032 ,000 1961 1.000 1,459 ,000 
196 4 uz. ooo 6.380 .000 1971 9,000 706. DOD 1962 1.000 1,033 .000 1962 1.000 1, 46D, OOO 
1965 60.000 6. 440 .000 1973 I. 128 ,000 2. 434 .000 1964 34. 000 I. 061,000 1964 17 .000 1, 417 ,000 
1966 1.658.000 8,098,000 1975 98.000 2.m. ooD 1965 325 ,000 1,392 .000 196S m .ooo I. 802 ,000 
1961 3,539 ,0DO 11 ,637,000 1911 2S.OOO 2,SST, OOO 1967 19 1,000 1.583 .000 1967 8S,000 I, Ul ,OOO 
1969 u .ooo 11,651 ,000 1919 13 .000 2.m.ooo 1968 44 .000 1,627 ,000 1961 2,000 1.189.000 
1911 64.OOD I1,715,DOD 198 1 8,000 2.m.ooo 1969 2.000 1, 629 ,000 1969 1,000 1,890 .000 
1973 1,310 ,000 13,025,000 19!2 18.000 2.596.000 1911 3,000 I,632,000 1971 3,000 I,893 ,00D 
1914 I.DOD 13.026.000 1983 511,000 3,107. 000 1973 40.000 1.612.000 1913 S4 .000 1,941 , 000 
1915 200 .000 13 , 226,000 1984 m.ooo 3,383,00D 1m 618 ,000 2.290.000 1975 185 ,000 2,832 ,000 
1916 1. 000 13,221 ,ODD tm 14D . ODO 3,523,000 U18 4,00D 2.294. 000 1911 2,000 2,834 ,000 
1978 100, 000 13,327,000 1986 354.000 3,811 ,000 1979 3S.OOO 2.329 . DOO 1979 16,000 2.850 .000 
1919 21, 000 13.348. 000 1981 1.185. 000 5. 062.ODO 1982 25. 000 2.354. 000 1982 36.000 2.886 , 000 
1981 21, 0DO 13.369.000 1989 2,259,000 1.321 ,000 1983 1,OOD 2.355.000 1987 441.000 3,333 ,000 
1982 m.ooo 13,834 .000 1990 11, DOO 1,398 .OD O 1985 60. OOD 2,415,000 1989 286.000 3,619, 000 
1983 1,814, 000 IS , 70S,OOD 1986 60. OOD 2.m. ooo 1990 54.000 3,673,000 
198 4 1.639 .000 17.341,000 1981 441, 000 2.916 .000 
1986 6,156,000 24,103 ,000 1989 236.000 3,152 .000 
1987 2,336,000 26 , 439,00D 1990 54. 000 3.206.000 
1989 674. DOO 27 , l ll ,OOD 
1990 183. ODO 2T,296,0DO 

UCONDA CIDAR BLUfF 	 PROJECT TOTALS 
···-······--------------- --- -------- ...........--------.-----	 ---- -- ------ -----------------

t On acea Cunlllhe t On acea CUioh lhe S Dn a1ea Cu n lalhe 
Year Prnealed Tolll tear Prena\ed Tohl tear Pre,nted Total 

1968 280.000 28D .000 1951 597.000 591 ,000 1951 1. 124.000 1.1 2(.000 
1969 606. OOD 886 .ODO 1m m.ooo 954 .000 1953 135. 000 I.259. 000 
1911 9,000 895,000 1956 19.000 913 ,000 1m m.ooo 1,616 ,000 
1913 3,197 ,000 4, 692 ,0DO 1957 4,112 ,000 s.m.ooo 1956 123, 000 I,739, 000 
1974 1.000 4.693 .000 19S8 829,000 6,614,0DO 1957 8. 342 .000 I0, 081,000 
1975 961 .000 S,S60. 000 1960 1. m. ooo 8,181,000 19S8 m .ooo 11,03 4,000 
1918 11 .000 5,611,000 1961 10 1,000 8,288,000 1960 9.800. 000 20. 834 .000 
1919 959.000 6. 630 .OOD 1962 1,000 8,289,000 1961 523 ,000 21. 357. 000 
1911 24.000 6.654,000 196 4 11.000 8,306,000 1962 241 ,000 21 ,6D4,000 
1982 t.m.ooD 8,m.ooo 1965 38.000 8.344 , 000 1964 300. 000 21,904,000 
1983 360 .000 8. 412 .000 1967 42, 000 8. 386 . 000 tm I.172, 000 23.676. 000 
1984 1.363 ,000 9,m,ooo 1969 1.000 8,381,000 1966 1. 790,000 25 . 466.000 
1985 331 ,OOD 10,106 ,000 1911 8,000 8.m.ooo 1961 5,119 ,000 30,645,000 
1986 I.269. 000 11,315 ,0DO 1973 536 .OOD 8,931,000 1968 326 ,000 30. 911 .000 
19S1 s,m ,ooD 11.014 ,000 1915 11 . 000 8,942 ,000 1969 832 ,000 31, 803,000 
1989 I ,119 ,DOO 18,853,000 1979 2,000 8.944,000 1911 96.000 31. 899 .000 
1990 194,000 19,041 ,000 1981 1,000 8,9 45, 000 1912 498.000 32,391 ,000 

1982 48.000 8.993.000 1973 1,465,000 39, 862, 000 
1983 I. ODO 1,994 ,000 1974 2,000 3'-864,000 
1985 3,000 8,991 ,DOO 1915 2,119 ,000 42,643 ,000 
1981 31.000 9.021,000 1976 1,000 42.641 ,000 

1978 14 2,000 42,186,000 
1979 1. 046, 000 43,832 ,DOO 
1981 5( .OOD 43.886 .000 
1982 I.990.000 45.816 ,000 
1913 2,741 ,000 48,623, 000 
1984 3. 278. OOD 51,901,000 
1985 534 .000 sz.m.ooo 
1986 8. 439 .000 60,814,000 

NOH : 	 Cou l r•Jr. tl oa coal of atorace dna -- t208,9S4,130 1981 10, 139 ,000 11 .013, 000 
Tbe reaer•olra upstreu fro1 Barl n Coualr Lah bne 1989 5.23 4.000 16.241 .000 

­

­

aot rect1"d bent rih for du acea pre 1eated alace 1972 . 1990 562.000 76.809,000 
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HBL& 6 

WAT&R DIVKBTID IH 199 0 AN D THE 


ESTIMATED DIVKBSIOM FOB 1991 
(O nits - Acre-!eet ) 

1990 10-Year 
Irrigation herage htiaated 
Operations Diversion 1990 Di verdon 

Irrigation District and Canal Fro• To (1980-89) Dive rsion in 1991 

~ irage Flats Irrigation Dist rict 
Mirage flats Canal 7/05 8/18 151 462 81662 121000 

Ainsworth Irrigation District 
Ainsworth Cana 1 4/22 9/21 671273 66,286 80,000 

Sargent Irrigation District 
Sa rgent Canal 6/18 9/17 25,162 27 ,351 25,000 

farwell Irrigation District 
farwell Canal 6/0( 9/08 73,241 77,011 78 ,000 

Tw i n Loups Irrigation District 
Above Dalis Creek 4/23 9/ 16 291 148 46. 000 
Below Davis Creek 0 0 

Total Twin Loups Irrigation District 29' 148 46.000 

frencbaan Valley Irrigation District 
Culbertson Canal 4/09 8/10 12,022 11,069 7, 000 

B&BN Irrigation District 
Culbertson Extension Canal 6/07 8/10 17,190 12 ,499 9,000 

frenchaan-Caabridge Irrigation District 
Meeker-Driftwood Canal 6/19 8/31 301288 321301 31,000 
Red Willow Canal 6/19 8/31 8,070 8,803 9,000 
BartleJ Canal 6/21 8/31 9,0 45 9,478 9,000 
Ca.tbridge Canal 6/18 8/31 27,851 28,378 301000 

--------- --------- --· -----· 
Total Frencbaan-Caabridge Irrigation District 751254 781960 79 1000 

Alaena Irrigation District 
Htena Canal 7/03 7/18 912 1,815 0 

Bostwick Irrigation District in Kebraska 
Franklin Canal 6/27 9/13 271828 21 1386 2( t 000 
Haponee Canal 6/ 26 9/07 3,073 2,585 3,000 
franklin Puap Canal 7102 9/11 31149 21140 3,000 
Superior Canal 6/27 9/08 l4 '487 13,628 12.000 
Courtland Canal (Nebraska) 2/13 12/20 l,722 2,098 1,800 

--------· 
Total ,Bostwick Irrigation District in Nebraska 501259 41 ,837 43,800 

lansas-Bostwick Irrigation District 
Courtland Canal abole Lo,ewell 2/13 12/19 25 1916 25,745 2(,000 
Courtland Canal below Lovewell 5/17 9/ 15 46,690 55,164 46 ,000 

-----·-­
Total lansas-Bostwick Irrigation District 72,606 80,909 70,000 

l i rwin Irrigation District 
Erwin Canal 6/26 8/16 6,260 13,855 0 

Webster Irrigation District 
Osbo rne Canal 7/02 8/24 5, 453 9,070 4.000 

Cedar Bluff Irrigation District 
Cedar Bluff Cana l Ho irrigation in 1990 0 0 0 

---·----­
TOTAL (23,114 460,532 45 3,800 
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EXHIBIT 1A 

BOX BUTTE RESERVOIR 
OPERATION 

INFLOW 
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EXHIBIT 18 


BOX BUTTE RESERVOIR 
1990 OPERATION 

INFLOW 
BOX BUTTE IUli!!IBfCVOIR 
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BOX BUTTE RESERVOIR 
1991 OPERATION 

INFLOW 
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OPERATION 
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EXHIBIT 2

MERRITT RESERVOIR 

1990 OPERATION 

INFLOW 
WBRRrrT RBI!IBRVOIR 
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EXHIBIT 2C 


MERRITT RESERVOIR 

1991 OPERATION PLAN 
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EXHIBIT 7A 
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EXHIBIT 7C
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EXHIBIT SA 
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BB..t.lli ONA.&LB WIN. WOiliT PltO&..t.I!ILE ltli:..t.SON..t.BLE W..t.X, 

~~~~ 
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EXHIBIT 168 

CEDAR BLUFF RESERVOIR 
1990 OPERATION 
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http:CBD.A.ft
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CEDAR BLUFF RESERVOIR 

1991 
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EXHIBIT 17 


MIRAGE FLATS IRRIGATION DISTRICT 

CANAL DIV., FARY DEL., AND ACRES ffiRIG. 
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1/1\rl IIK~ 1/1\ ~ 1/ 1\~ 1/f\ ~ vf\~ 1/1\ ~ VI\~ II ~ II ~ II ~ 
l/1\~ ll1\ '/ v1\ ~ / 1 \~~ / I\ ~ v1\~ ~/I\ 'J v1\ 'J v'K ~ 
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~ ll ~ 
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~ v\ ~ I \~ II\~ / i\ ~ VI\ ~ v1\~ V\~ VI\~ v ~'L 

lZZJ IRRIGATED ISSJ DEL TO FARM WJ DIV TO CANAL 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
AF/ACRI
DIY 1.39 1.16 1. 87 1.71 1.41 1.68 1.92 1.54 1.07 0.88 
DIL 0.64 0. 57 0.88 0. 84 0. 64 0. 76 0. 90 0.76 0.46 0.30 
lrrtSI 46 49 47 49 45 45 47 49 43 34 

fORCASTID SHORTAGIS (SUBTRACT fRO! DIY RIQ) 
DRY YUH 22.40 
NORMAL YUH 8.70 



EXHIBIT 18 


AINS1VORTH IRRIGATION DISTRICT 

CANAL DIV., FARY DEL., AND ACRES IRRIG. 
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1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
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1981 1982 1983 1984 1985 1986 
H/ACRI 
DIY 1.99 1.90 1.90 2. 03 2.20 2.01 
OIL 1.31 1.35 1.16 1.36 1. 45 1.30 
urm 66 71 61 67 66 65 
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1.77 

68 

DIV TO CANAL 

1988 1989 1990 

2.41 2.77 2.04 
1.63 1.94 1. 31 

66 70 65 

PORCASTID SHORT!GIS (SUBTRACT PRO~ DIY RIQ I 

DRY YIAR 0.00 

MOR~AL YIAR 0.00 




EXHIBIT 19 

SARGENT IRRIGATION DISTRICT 

CANAL DIV., FARY DEL., AND ACRES IRRIG. 
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kZZJ ffiRIGATED ls:sJ DEL TO FARY t(E1 DIV TO CANAL 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
AF /ACRE
DIY 1.29 1.64 3.37 2.22 1.98 2. 18 2.S2 2.35 1.90 2.07 
D!L 0. 41 0.87 1.70 1.47 1.08 1.21 U4 1.40 1.12 1.34 
Uf(X) 36 53 51 66 54 58 61 59 59 65 

fORCASTKD SHORTAGES (SUBTRACT JROK DIY RIQ) 
DRY YUR 16 .00 
NORMAL Y!AB 0. 10 
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~
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EXHIBIT 20 


FARlVELL IRRIGATION DISTRICT 
CANAL DIV., FARY DEL., AND ACRES IRRIG. 
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1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
U/ACR£ 
DIY 1.68 U2 2. 45 1.76 1.18 1.44 1.75 l. 96 1.15 1.71 
OIL 0.80 0.76 1. 32 1.03 0.49 0.65 0. 88 1.07 0.93 1. 02 
nrm 47 50 5( 58 42 45 50 55 53 60 

FORC&STID SBORT&GIS ISOBTR&CT FROM DIY 81Ql 
DRY YUR 56.60 
IORK&L YUR 0.20 



EXHIBIT 21 


T1VIN LOUPS IRRIGATION DISTRICT 
CANAL DIV., FARY DEL., AND ACRES IRRIG. 
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OIL 0.00 0.00 0.00 0.00 0.00 0.00 0.73 0. 82 0.84 0. 93 
Iff( I) 0 0 0 0 0 0 13 43 45 57 

fOICASTED SBORTAGIS (SDBTRACT rRon DIY RIQ) 
DRY YIAR 0.00 
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EXHIBIT 22 


FRENCFIMAN VALLEY IRRIGATION DISTRICT 
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56 55 56 48 44 53 47 ~~ 113 

FORCASTKD SRORTAGIS (SUBTRACT fRO" DIY RIQ) 
DRY YUR 13.30 
NORMAL YUR 1.60 



EXHIBIT 23 

HAND RW illRIGATION DISTRICT 
CANAL DIV., FARY DEL., AND ACRES lRRIG. 
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EXHIBIT 24 


FRENCIIMAN CAMBRIDGE IRRIGATION DISTRICT 
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EXHIBIT 25 

ALME NA IRRIGATION DISTRICT 

CANAL DIV., FARY DEL., AND ACRES IRRIG. 


26 


24­
. 

c!l 
~ 22
ll: 
ll: 
~ zo 
(/) 

Iii 
~ 18 0 
< 
0 16 
0 
0.. 14 

..J' 
Iii 12 
A 

ll: 10
0 

~ 8A 

~ 6 
0 
0 
0 4 
11 

2 

0 I I I I I I I I I I I 

"' 
~ 
V, 

~ 
V, 

t% 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

r- [/ [/ ~ ,..... ,..- L7 v ~ 
v v v v v v ~ v v I 

"Z v v v ~ v ~ v /, I -~ ~sf1 v_~ v ~ 
l/ K~ v\~ I \/. V\ /: v /, 

1981 1982 198J 19M 1985 1986 1981 1988 1989 1990 1991 

EZI IRRIGATKD ISSJ DEL TO FARY ~ DIV TO CANAL 

198 1 1982 1983 1984 1985 1986 1987 1988 1989 1990 
Af/ACU 
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fORCASTID SHORTAGIS (SUBTRACT fROM DIY RIQ) 
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EXHIBIT 26 


BOST1VIC1( IRRIGATION DISTRICT - NEBRASKA 

CANAL DIV., FARY DEL., AND ACRES IRRIG. 
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JORCASTID SHORTAGIS (SOBTRACT JROK DIY REQ) 
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EXHIBIT 27 

KANSAS- BOSTlVICK IRRIGATION DISTRICT 

CANAL DN., FARM DEI., AND ACRES IRRIG. 
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[22} IRRIGATED lSSJ DEL TO FARM r1Z.J DIV TO CANAL 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Af/ACRI 

DIY 1.60 1.96 3.20 2.80 1.92 2.15 2. 00 3.02 1.92 2.21 

DIL 0.69 0.90 1.82 1.59 0.89 1.05 l. 06 1.69 1. 09 1.19 

urm 43 46 ~7 57 46 49 53 56 57 54 


PORCASTID SHORTAGIS {SUBTRACT fRO! DIV RIQl 
DRY UU 32.30 
NORMAL YUR 0.00 



EXHIBIT 28 


KIR1VIN IRRIGATION DISTRICT 
CANAL DIV., FARM DEL., AND ACRES IRRIG. 
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lZZJ IRRIGATED ls::sJ DEL TO FARM ~ DIV TO CANAL 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
U/ACU 
DIY 0.00 0.00 1.58 1.66 0.00 2. 20 2.08 2. 49 1.52 1. 98 
DIL 0.00 0.00 0.83 0.87 0. 00 1.15 1.02 1.36 0.12 0.78 
lrf(l) 0 0 53 52 0 52 49 55 41 39 

fORCASTKD SBORTAGIS (SUBTRACT fROK DIY RIQ) 
DRY YUR 18 .70 
MORKAL YUR 2.50 



EXHIBIT 29 


lVEBSTER IRRIGATION DISTRICT 
CANAL DIV., FARY DEL., AND ACRES IRRIG. 
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[221 IRRIGATED ISSJ DEL TO FAlUI t7Zl1 DIV TO CANAL 

1981 1982 1983 1984 198S 1986 1987 1988 1989 1990 
AF/&CU 
DIY 0. 00 0.00 2.01 0.00 0.00 1.83 1.97 2.09 1.55 2.04 
DIL 0. 00 0.00 1.02 0.00 0.00 0.18 0.69 0.98 0.61 0.81 
lff(l) 0 0 51 0 0 43 35 n 39 39 

FORC&STID SBORT&GIS (SOBTR&CT PROM DIY IIQ) 
DRY Tl&l 15 .00 
MOBM&L TIU 0.00 



EXHIBIT 30 


CEDAR BLUFF IRRIGATION DISTRICT 
CANAL DIV., FARY DEL., AND ACRES IRRIG. 
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1981 1982 1983 198( 198S 1986 1987 1988 1989 1990 
Af/ACU 
DIY 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00 0.00 0.00 
OIL 0.00 0. 00 0. 00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 
nr(ll 0 0 0 0 0 0 0 0 0 0 

fORC&STID SRORT&GIS (SUBTRACT fROM DIY RIQ) 
DRY YIU 21.00 
NORK&L U&R 14.80 
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