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storage De1iverz Period

Col. (13) reported.
As .long as the adjusted content is equal to or greater than the

(assumed required reserve tor irrigation) releases for power
purposes (during the draft period), 'Were considered to be the·
same as records smw for past conditions. If the adjusted
content passed thru the required reserve during the draft
period (1926, Plate 4), power Water releases w:>u1d be halted
and a p~..Q.rt-~onal adjustment shown in this Column. A minimum
of 12,000 a.f., wsS)a110wed as in previous stndies.

'.. ..5"1'( .'('., i !' ~... "
cl ' ~: ... ~ ('Ir ;':- -". '! ~ S ) t."t I't.~ , (j'

.".

Col. (25)
Col. (26)

NOTES ON DETAIL
(Report #25)

End of Bear Lake Storage Period.
Past Storage or Storable for power from report #10, dated

Sept. 12, 1950.
Net Supply to Bear Lake from Bear River plus Tributary Inflow.
End of Period - Sept. 30 each year.
From Report. #10.

do
Power plus irrigation releases added to the changes in content,

result is the net evaporation loss for the delivery period.
Col. (5) ,L (12) same as report #10.
Same as (12).
Total flow at 'Woodruff Oct. 1 to Apr. 30.
Excess over the irrigation requiremmt (Woodruff to Pixley) after

May 1, when Border is above 700 s.f. and also limited by the
amount that Border is above 700 s.f. Le., 1st 700 8.f. at
Border to supply direct now rights after May 1st.

Storage Period

Col. (21) Same as (6) as explained above.
Col. (23) When past power releases Col. (5) are sufficient to take care of

upstream depletion power water is adjusted for t he d~letion in
(Col. (20). This will be true each year until the adjusted
content of the Lake (Col. 24) falls to the assumed required
capacity of the "irrigation Reserve", at which time only that
portion of the storage above the required reserve is allowed to
be released for power only. Wh81 the adjusted o:>ntents at the
end of the storage period decreases below the required reserve

(

for irrigation, there is no water available for power releases.
Col. (24) Contents on Sept. 30 of preceding year plus adjusted supply in

f\ Col. (22) of the storage period minus the adjusted power releases
• ~'\. in Col. (23). Held to a mln1mum of the irrigation reserve when

extra water is available for power purposes.

Plate #3

Col. (1)
Col. (5)

Col. (6)
Col. (7)
Col. (11)
Col. (12)
Col. (13)

Col. (14)
Col. (15)
Col. (16)
Col. (17)
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Subordinate to all direct flow irrigation rights,

Subordinate to existing storaga above Bear Lake.

(1/
to

1. Subordinate to all direct flow irrigation
rights.

2. Subordinate to existing storage above Bear

( ~

II

STORAGE
UMITA­
TrONS

EXISTING
RIGHTS

_ II ... . , II Report #25 (Thomas Method) __-=-

I11.
Lake.,112.

3. Not subordinate to ex:i.sting storage below Bear 130 Not subordinate to ex:i.sting storage below Bear
lake. II Lake .

:; j
=:.- '. c" Q ~ V! ~' ~ ~... Ut ~ ~ I'e :-:-=::.-::::~

1. Supplies available at Woodruff Narrows I 1. Supplies available at Woodruff Narrows

Ii a. Total flow Oct. 1 to Apr. 30 a. Total flow Oct. 1 to Apr. 30
I,

SUPPLIES II b. Total flow above irrigation requirement b. Total flow above irrigation requirement
;/ (Woodruff to Pixley) e c, 2 11 P 3, during (Woodruff to Pixley) after May 1, during
.; periods Khen Bear Lake above certain con- JI' periods Bear R. near Border abo';!c 700 s. f 0 but \
11 tent and Baa.t' R. near Borde:l' above 700 s.f. not exceeding amount Border is above 700 s.f. ~

jI c. Avera~e Supply (10,000 to 50,000)= 55,360 a'5J c. Same Supply for all studies = 60,200 a.f. V
- II . 9T===============~====

:1 1. Ba.SiC storage dependent only on supplies Oct. 1111. Storage dependent only on Supplies Oct. 1 - .~.:.
:: Apl'. 30 I Apr. 30 't
:i 2. Secondary: I2. After May 1st: )
i a. B€for~'May 1st: excess supplies over basic " a. Permitted Wham Border above 700 s.f. ~

; storage reauirements during limiting ,periods . . . ... . l
I b. After May 1st: excess supplies over irriga- j b. Limited by supplies over l.IT1.gat1.on reqU1.re- ,I tion requirements during limiting periods. ment and to excess above 700 s.f. at Border. If\
I 3. AVe Basic storage (10,000 to 50,000)=27,700 a.f, "-Ii Av. Secondary storage (20,000 max.)= 7,000 a.f. 3. Av. Storage (10,000 to 50,000) :: 28,400 a.f. .

""'-::!'_-=B=::':;.!.f.IJ.=R==~rll. . . i1 .. Upstream storage not restricted~y contents. r\'\. .
LAKE I a. Bas1c: No limitation I '..
LIMITA-' b. Secondary: Permitted only when Bear Lake 2. Lower portion of Bear Lake reserved solely .
TrONS I above a certain amount. for irrigation. .

I I
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SUMMARY

At the last Bear River Compact COIl'mUss:i.on meeting, April 28 - May 2,

1952, Area Engineer E. K. Thonas of the Lo3an office of tha 3ureau of Recla-

mation, presented a report dated April 18, 1952, includJ.ng water studie8 iF

support thereof, on a ne'ol method 0 f compacting on ste rage on Bear Ri·.r~r up'''

stream from stewart Dam. That report, including the suppo::.'ting material,

we.s assigned to the Engineering Committee for stUdy and ~hecking. The

1M.terial herein is a report of the Engineering Committee on the method Sl....g-

gested by Mr. Thomas for consideration by the Commission"

No definitions of tenns used in this report are CCl1s:"je:r~d. neces-

sarl' with a possible exception of the term "upstream stora~c:'. This ter-..,~
BY-6r,K. I • .

includes all sterag; on Bear River end its tributaries up~tream from stewa":'"'"

Dam which has been or may be developed after Sep"',ember 30, 1948.

Difficulty in reaching an interstate agreement on a definite amount of

i storage upstream from stewart Dam Me centered about two conditions. First,

I the upstream irrigation interests desire e. fairly large amount of storage,

I SUfficient to meet their supplemental irrigation requirements. Second, thu

! downstream irrigation interests dependent on Bear Lake storage have not be~r

1.,;illi...'g to enter into a compact allowing any substantial amunt of upstr'~am

storage, at least partially because they have no control over Bear Lake sto:.:-

age operation and consequently, have been fearful that upstream storage \'It'Iuld

deplete- their wat~r supplies and increa.~e shortages of water such a8 theY'

have experienced in the past.

The main objective of the method suggested by Mr. Thomas is to p;Laee

-1-



compacting on a basis (1) whereby the upstream irrigation interests could

obtain a storage allowance of a firm type and in such amount as might be

acceptable to those upstream interests, (2) whereby the lower irrigation

interests could obtain assurance that upstream storage would not interfere

with their water supplies or 'increase their shortages as experienced ir. the

past, and thus would be able to reach an aereement with the upstream 1n-

'>~!'e3ts, (3) Nhereby the pm'ler interests would know to ",hat extent. they

lIould be affected by upstream storage and could indicate more defird.tely

than heretofore the extent to which upstream storage \-K>uld be acceptable to

th3m., and (h) whereby the three states involved could overcome the deadlock

'i:.hat has existed on the upstream storage problem and could arrive at an

agreement.

The suggested method of attaining this objective involves, fu-t'lda­

mentally, a division of the active storage capacity (1,421,000 acre-feet) .!n

Bear Lake into two parts. One part which may be referred to as the "irriga­

tion reseI"'re" would consist of the bottom portion of the active storage

capacity in the lake. The irrigation reserve would be'subject to demand

for water for irrigation and such incidental power uses as could be made of
I ,

the water ~le flo~g down Bear River enroute to irrigation diversioneo

The irrigation reserve, however, would not be subject to "demand for any

water for use solely for power. The top portion of the active storage capa­

city in Bear Lake WOuld be subject to demand for water for irrigation and

incidental power, and also solely for power.

The active capacity of the irrigation reserve, or the top elevation

corresponding to the active capacity of the irrigation reserve, would be

specified by the compact. At times 'When the active storage in Bear Lake

-2-
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As computed for each of th e five possible storage allowanees, the

ference with water supplies of the lower irrigation interests, as received

ciiental power.

The size of the Bear Lake irrigation reserve required to avoid inter-

from upstream

The studies also include estim9. tes of

-3-

At times when the active storag3 in Bear lake i ..oald not b~ in

excess of the capacity or above the top elevation specified for the irriga­

tion reserve, no Bear Lake or Mud Lake storage water or storable water in

Bee.r River at stewart Dam could be released except for irrigation and in-

pUJ:poses.

wo":ld be in exc~SS of ~he cailac:lty or aboye the top elevation 8~ecif~.ed f0":

t.ho irrige.+,ion reserre , stoZ'<lge water in B8a~ Uke and Hud Lake, innluri.i..'1g

etorable water in Bear River at stewart Drun, would be released as requj.red

for irrigation and for incidontal power. At such times the sto:-age and stor­

able water also W(')uld be subject to releaf3e into Bear River solely for power

the past, naturally w:luld depend on the amount of storage development that

above ste,~rt Dam, since such storage development would af­

fect the storage supply for Bear Lake. Using records of Be.?r River flOi'1s and

}j~~ear Lake storage over the 1924-1948 period, Hr. Thomas computed the capac­

'S~~aties of the Bear Lake irrigation reserve that l'o'OUld be required for five

''''~'!f~tferent annual upstream storage a~owances, (10,000, 20,000, 30,000, 40,000

50,000 acre-feet). In this manner a correlation was obtained between

"jOtream storage and the Bear Lake irrigation reserve.

In addition to this correlation, the studies show the availability

F;~r'~t water over the 1924-1948 period for upstream storage under each of the fiv'?

H~~~1(orage allowances that were studied.
"t;::'.Y:"'~_:2"'::

.i"l'~~tf,Pletions in water supply for power purposes that "IOuld result

;~l!t'~~rage under the five possible storage allowances studied.
,I:."'· .



u;..,J"r'3am storaf<9 wuld be subordinate to 13x:i.sting storage above Bear W ...e

also wculd be suhordinate to ::-dablished u:-es of the direct now of Bear

Riv0r. In order to atta..i.n the obje0~iVI) 0: a firm type of storage, ho,\r2'Ve~)

the upstream storage \\Quld not be subordinate to, or in any way depende:'.t

upon, existing or :Omture storage in Bear Lake or elsewhere below stewart !)al)'l,

Under this method a correlation coo ld be deter.n:tned between upstream

storage at any point on Bear River at or above Stewart Dam, or for any drain­

age area above Stewart Dam, and the itTigation reserve required in Bear Lake.

In hts repari·'.9 M..:: c> Thomas presented a correlation between upstream storage

at v~oodruff NarroWs (including such storage farth er upstream as could be sub­

etituted for storage at Woodruff Narrows) and the irrigation reserve required

in Bear Lake. The selection of vioodruff Narrows for this cor!'elation 'ti~:"R_.-. -. ,. __......_,. r_
influenced by the physical characteristics of Bear River and its drainage

area above ste"llart Dam, includb.g the apparent unfavorability at main-st~

stoJ:'age 8ites below Woodruff Narrows. If desired, however, the oorrelation

could be adjustedreadi,ly to cover such relatively snall amou..l'lts of storage

as are needed and are -physically available on Bear River trlbntarles bet,-roen

stewart Dam and Woodruff Narrows.

In studying and checking the April IS report of Mr. TholIl!.s, +'he 1'l1gi­

neering Committee fbund that the factual data, estimates, and allowances

used therein were the eame as those used in Col!llnittee Report Nn. 24, dated

April 10, 1952. The only differences were in the approach to the upstre~

storagp. problem and the pla"1 of operation for Bear Lake and upstream sto::ago

to mee~ the objective (stated on page 2 of this report), that Mr. Thomas haG

in rr:in~. inc Committee also found t.hat for that object.ive, tho factual data,

astimates ~ and. allowances were handled properlj-. The r:'JI!l'T,~·~t8e ·:,he~ef('J:''''

considers the oorrelation between upstream etc rage and the Bear Lake
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irrlge.tion reserve to be correct for the 1924-1948 period wlthin the mrgb!

('If error induced by any inaccura.cies in stream-flow records, estimates, and

allowances which have been a'vai1ab1e to or made by the Committee.

At the reque3t of Mr. Person, Engineering Committee member represent­

1n~ Wyoming, the cenmt.ttee ~81'U!ed. the studiMJ of Mr. Thoma. (covering annual

storage allowances of 10,000, 20$000, 30,000, 40,000 and 50,000 acre-feet at

Woodruff Narrol'.rs) to include allowances of 75,000 and 100,000 acre-feet.

Th~lS, studies of a range of seven differ-ent storage allc",otances at Woodru.ff

Ne_':."ro~",s have been made, incl'..ld:i.ng the five original studles of Mr. Thomas Sld

the hro additional studies l!L3.de by the Committee. Expansion of the od gLnal

studies has prov.!..ded some adc.Uional informat.ion, p'".lrtic1.l1arly on the' avei.l-

ability and short.ages of water for the larger eI:lounts of sto!'age at Woodruff

The results of the seven studies are summarized in Tables I, II, and

III, and on Plates 1 and 2. Table I mows in tabular form the relationship

between various upstream storage allowances (at WoocL.-uff Narrows) and the

corresponding capacities of Bear r~e irrigatiqn reserve recr.rl.red too avoid

interf'erenc~with oo'Wl'1stream irrigati~n uses. Table II shows inforInCl.tion

relative to the availability a'ld shortages of mter for storage at Woodruff

Nar:row9 for p.'l.ch of the seven stor~ge allowances" Table III shows the esti-

mated offect of upstream storage (at Woodruff Narrows) on water supplies for

power purposes. Plate 1 includes two separate figures (Figure 1 and Figt1re

2) and shows gr.-apm.cally the same information gi. ven in Tables I and. III.

Plate 2 shews graphically the stll!le infcrrnation given in Table II.

The seven stUdies, wi.t.h an e:A-planaUon of tJh~ m'i'0n:=Yli.e.s of th e ro·t-ndtes ~

a~e included in the Detailed Analysis pOl~ian cf this ~6port.
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'T'A.:)J~ I
RET..ATION,~HIP BETIv"EFN UFSTItiAl\f STORAGE AllOWANCES

AND BEAR L~E IimrCA~Ol1 RESilRVE

Annua.l upstream
storage allowance

(acre-feet)

Ac~.:.i,re cB.pacity of Bear Lake irrigation
reserve requl~eJ to av~id interference

with downstream irrigation water
supplies

(acre-:-feet)

10;000
20,000
30;000 ---~------------
40,000
50,000
75;000

100,000

799,000
849,000
~4,OOO
906;000
915;000
916:,000
916,000

TABTE II
AVAILABIUTY AND SHORTAGES OF WATER

FOR UPSTREAM STORAGE
i

Annual Average , Consecutive
upstream annual Maximum i shortages
storage Years amount annual r~ To·tal

allcwance fully available shortage amount
(ac:-e-f-set) available (acre-feet) (acro-feet) Years (acre-feet)

10;000 {;l:If 25 in 25 7Li 10,000 v 0 0 0
20,000 1-1.- 25 ~ 25 {ttl 20' 000 IQ·1 0 01-- Ov,.oIlO, -
30,000 y~ 22 ip. 25 <It; 29,0002-8'1 7,000 1')..·0 2 .I 9,000
40;000 n 19 in 25~Y 38,000 Jr,. 17,000 tZ. V 3 ,; 30,000
50,000 z-'[16 in 25 !.f<f 45,000 fJ·~1 27,000 ,z.v 3 v 60,000 (,~Q

75,000 /'8 6 in 25 '/--'1 56,ooost¥/' 52,000 j'v.(, 16 '" 398,000 l
81 in 25 <1'-/

(3) 01 (125,(re.O) (1'5'1. 0

100,000 60,OOO(,~·1 77;000 8/· '" 24 v 1,103;OO~)

(3)., I (210,000) (:l.ltl.!))

TABIE 11l I

ESTIMATED EFFECT OF UPSTREAM STORAGE
ON WATER SUPPLIES FOR POlrJER
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For any given wa-c.er-supply period, :l definite relationship exists be-

tween the ~ize of firm-type upstream storage development (subordinate only'

to prior storage a.bove Stewart Dam and to established us~s of direct flow of

Bear River) that might be allowed, and the size of a Bear Lake irrigation

reserve that would be required to avoid interfering with water supplies and

increasing shortages of dol«1stresm irrigation interests. Table I and Figure
. .. .

1 of Plate 1, show the relationship whieh is applicable for the 1924-1948

period.

Establishment of a Bear Lake irrigation reserve of some specific size,

with a. ~o",espondin . allowance for firm-tyPe upstream storage, is considered
frtlC hCQI j:J~ S ".s 'Or

a compacting on upstream storage.

From stream-flow records extending as far back as 1889, adjusted for

depletions resulting from irrigation a.nd other development since 1889, the

1924-1948 period now appears to be a representative water-supply period. It

therefore awears that this period should be used at this time as a basis for

"water-supply determinations made for compact purposes.

To provide for the possibility, however, that future stream-flow

u. S. Geological Survey

records may show that the 1924-1948 period is not a sufficiently representative

water-supply pertod, considerat;on should be gi.ven to compact provisions for

periodic reviews of stream now, and for means of making equitable and desir­

able adjustments in the cQmpact, This wl.ll apply npt only to the method of
r

compacting on upstream storage covered in this report, but also to any other

method that may be considered.

!rI A( Ul4stu!

i

4' K: ~~I/J...;.'()~~'A~..5 _
Bureau of ne~::'ama.tion State of Idaho

-7-
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Figure I
CAPACITY OF BEAR LAKE Ir

REQUIRED FOR VARIOUS STORAGE ALLOv\
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Figure I
CAPACITY OF BEAR LAKE IRRIGATION RESERVE

REQUIRED FOR VARIOUS STORAGE ALLOWANCES AT WOODRUFF NARROWS
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General

The availability of upstream ~torage and its effect on Bear Lake opera-

tion, as dete'rlYlined in this report is limited to ayailahle storctge supplies

at vloodruff N2.rrNTs. Taken into a~cou.'1t, j.n these studi es aTe the depletions fJ t-A

1/IP {J!i'j'
in Bear Lake storage supplies that would result from additional upstream .Of-'vl' .

V ,fjGt
storage, revised Bear Lake operations necessary to offset these depletions, 5f6~ ~i

If'
~j)I"and the capacity of Bear Lake required for irrigation uses. This report ,u

covers studies of seven upstream storage schemes as previously outlined on

page 5.

Past Baa!, ~~rat2-.~p(1.t~ .t}

The first part of the tA.0ula!' da.ta, entitled. "Past Bear Lake Operation

Dl'ltall , is shown on Plate 3. The primary Pt:.:rlXlse of thi.s pa~ of the study

"ms to determine the nature and EOCtent of past inflow t.o Bear L8ke for each

storage and storage delivery period during the 1924 to 1948 period of study.

The net inflow to storage was determined from the algebraic summation of past

storage releases for irrigation and power, as obtained from segregation

studies made by Mr. Ioms, and actual changes in Bear Lake content di.:.ring the

re~?ecti~e pe~ocs. Having determined the net inflow to Bear Lake, by periods,

this data is then utilized in the adjusted portion of the Bear Lake Operation.

Available S+.or§~ S'JJ?P'~~~~~nd Estima.!-ed Depletion to Bear Lake

Available storage supplies at ivoodruff Narrows as determined for these

st\ldies, are shown in columns 16 to 18 on each of the Plates 4 to 10. They

include (1) total flow between October 1 and April 30, and (2) exc~ss flow

above ideal irrigation reauirements and limited to dates Border is above 700

"'~~C':1d-.feet, bu.s not to exceed that portion .of the flO'tT at B;j,:"de:r, '1hich ir

-8-
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Upstream Sto~age

25,000 a. f. and helow
over 25 y OOO to 35,000 -'­
C)y~ r 35 1000 to V» 000
(l'TE;r ".)-,000 to 51) ,000
c'.eer 50,ClOO

were determined by Mr. lorns in his report #19, dated August 9, 1951. The

Fmiting flow of 700 second-feet at Border prevents infringement on direct

flow irrigation rights below Border.

Dep10tions in Bear Lake storage supplies resulting from additional

upstream storat;e ,..-ere computed from the fol::'owing estimated ta'cle: / ,
drf ,1'­

Estimated Dep}.e"',~on ~? B8ar Lake ~r'> fVf}fJ- i,'

Storage .....u:Jp..1.J.es it- t-, .) ,fvt:
.L" u· ,,;u! '. I' ~ / ..( yl' 1 '

.... /0 'Jf"- I t I'"

95% .~\t~.p //,/11 ,

90% 5ro~f,f>' rI'~ ~ "t {~p,~ fl~ l­

85~ C{f'~';J I ~/ ~, {~fI y'~ v
75/0 . 1dl, ~ef\.,.i pI

I~ (v ~R1 )~"
,)/;D /lp~1

1';0 ./
1:1 t,}:~.s portion of the study, Plates 4 to 10, the past Bear Lake

operation has b8en adjusted for the estimated depletion to Bear Lake result-

L'1g from the various upstream storage schemes. Taken into aCCOl'nt in thj.3

part of the study are adjusted inflow to Bear Lake, necessary adju~tments in

re13ases, and a division of the total capacity of Be2r Lake, the bottom portion

of which vI'Juld be for irrigation uses only and the top for uses as the power

Compa:ly desires. Columns 20 to 31 show the canplete adjusted operation as
t1/: ~!;O/;hcdA. f/= Iva n. ~~-.

based on supplies at 9:tetteti tp;;liazn" The mechanics of this operation is very

simple and presents a workable plan for actual operation conditions. The

operation begins by assuming that the content of Bear Lalce would be the SaL1G

at the beginning of the period of study as actually OCCu.:'red in the past en

that date. To this content was added the adjusted inflow fer the storage

period following, less the adjusted release during the period. Th~ resulting

f:i.~.rre is the adjusted Bear Lake content at t.he end of the period. This pro-

cess is followed for each storage and storage delivery peri.od th~ough the

stud.y. As long as the adjusted content of the lake was above the assumed

-9-



rap8city required for irrigation the pattern of past releases was followed ver~

closely. However, as the content dropped below the assumed required capacity

needed for irrigation, releases for power purposes were not permitted. A mini­

mum release of 12,000 acre-feet, during the storage delivery period, was al­

lowed. This amount is classified as unavoidable release due to inefficiency

in operation. In all cases, adjusted releases for irrigation would not vary

from past releases since the premise on which this operation is based precludes

any decrease in irrigation uses below Bear Lake.

Plate 11 is a comparative summary of the various upstream storage schemes,

Plates 4 to 10. All data in this sunrrnary is on an annual basis and is presented

for conyenience in comparing available upstream storage, estimated depletion

to Bear Lake, adjusted storage release for power, and adjusted Bear Lake con­

tent as determined in each of the studies.

In each of the studies the capacity of Bear Lake required for irrigation

was an assumed figure and in each case did not prove to be the exact capacity

required for irrigation. Had the available storage supplies during the criti­

cal period been as great as the maximum annual storage allowed, for each of

the various upstream storage schemes, the assumed capacity would have been very

nearly the actual capacity required for irrigaticn. HOh"'3yer, since this was

not tQe case, an adjustment of the ass~~ed capacity as used in th9 respective

studies is required in order to obtain the actual required capacity for irriga­

tion for each of the upstream storage s chei!les studied. This adjustment Cl.ppears

in the following table

-10-
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Maximum
Annual

Upstream
Storage

(Acre-feet)

1

10;000
20,000
30,000
40;000
50,000
75;000

100,000

Assumed Bear
Lake Capa.city
Required for

irrigation as
used in the
operations

(Acre-feet)

2

000,000 .{
850,000
900,000

'950,000
1,000;000
1,000,000
1,000,000

Minu~

Adjustments
necessary

(indicated
by studies)

(Acre-feet)

3

1,400
1,400

16,100
43,700
84,800
84,200
84,200

Calculated active capacity
of Bear Lake Irrigation res­
ervoir required to insure
lower irrigation sub-group
against any decrease in water

supply due to upstream storage
(Acre-feet)

4

798,600
848,600
883;900
906,300
915,200
915,800
915,800

The adjustment figure, as shown in Column 3 above, taken. from the

studies is the lowest adjusted Bear Lake content indicated by the respective

studies and always appears at the end of the 1935 water year.
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B~J.,F LAKE: Ol)ERJ..Tli:N Ar,~"'STI:r FC
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AD,,'tlS";-'low
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:-n.t:' t s
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flow to 8. ~,ske 8.'Q'a~lab.\.e I peried : f1,0\VS

ava.ilable rr,tlxl:nuI:1 fran (fo:- I I'l~ed fer
for of up, ~ r"(;9.rJ: I s t<~'rug(;: , I P!)W~~:'

st.or'3.i;e ~UtOJ~ 3tcrar,e I period) Gal. (1.1) f'..t

8f't\'~ :i:~.:(l Col.(l.G+17) A.f. Ie·)}. (S) - (20~ I C']',;er

f'l GW A'18 i ; ab 1 '"
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Wcod!"\.iff Na.rrows

Water Oct. 1
Year to

Arr i1 ~)o

16

1 :z, II I

92 .. ~_+--. __Ii__--..,--- -+--.-.-.~f___._-----~-------t-----t-----

1924 7P 200 19,6UO 97 ..JiQQ ._-lQ~)2'..2\J _ _ . 10.O()~4(j7 ,200 397 2uO 314.9(~L
lQ?S :1.,7 l)nCI ? qOC ~9 90e ]I' J()(\ 1J .000' 27 i ;COC\ ?hh non ?:~l 4-00

1926 6Z 300 IJ.....OO- 644Gl 10.000 ._~~~ 157,10°1 147,1001 173,000
lCl?7 ~fl 400 1 5UO 45.90e IG.O'~t,L1-- JQ,OOOI 2a~ l.QQt.---.2-7~ lOQ! lln.5QQ~
lq?R R' ?()O 51 .~Oo 113 bOt -~Q. 10,QUol 38i:~73:80() 754- 100
lCf?Q 47 luO 29.600 76 7'Ji. 10 000 10.0001 391.000 1 M1000 20tL60D
19~0 54 800 1')0- 54 90l lQ OUO 10' 0001 206 IOD 196.IvO 83 400
1931 45.200 0 - 45 20C 10000 10 000 94. 700 84~700 0
1932 41.400 9.700 5l.10C -.l.Q...0JO 10 000 279.300 269 800 0
1933 ro.500 - a.gOO 39.30C 10:000 18.000' 176.600 l66.EiOO. 0
1934 ,.24; ..600 0- 24 600 10 OUO 10.000 27.800 17800 0
19:35 22.900 I-- :3 700 26. 60( 10 000 10 000 89,800 79 ROO 0
1936 43 400 2 7,800 71.1 2 Qi;1-- lO,UdGI------ 10.000 394 400 384.400 a
1937 55 600 15.000 70 60e Fl. OOJ 10 ')00 333 3j() 323.3001 a
1938 50.300 14.500 64,8ul. lO.~)OO 10.'000 338.600 328 60JI 8
1939 52 800 1.300 - 54..J..!.Q .----19....... JlJU 10 6 0001 188700 178 70C4- 81,2::>'0_
194U ?34.00 0 - 034Ul 1,) \)J.J 10 DOO 3h 100 :.'is 1001 0
1941 28.200 - 6,300 34 buu 1(1.UOO 10.000 78.5\);) 68 5\.)0 . 9
1942 63 700 0 - 63 700 J,\!~iJ.) IV6000H2~.600 213.600 0
1943 49.500 13. 500 ~l.Q'~C ~__ 10,').'2~. __..l9, 000 I 357~IJO 347 0001

n c
........J.. 941 44.00U J0L.~] 7_4.f4l)(j l':'AJ\h~ '-_ E), 000 I 284..200 274 2uO 0

:194:5 38 400 2.3vO - 40. :OJ FI j,/J 10 000 202.900 192 900 ~

1946 71.4()() 7.600 79,vOC 10.-L:>JJ lJ.OOOi 4:4l,600 431,600 __~
1947 57.400 37,300 94. 70~1-_._lu,_ij~)~_.__ 10,000 I 384! 400 374, 4OUJ._..§.~.L('.21J
1948 63, 4GO I 2 S. 50:) 92, ()l~2f-----_ l:j..2~"_ 10,000 \ 318.500 308, 50+ hl..! , bJ()

1-;k;-·v-e-r-e.-lle---+--':-4~7~.5~nc.-J,f----------~-700 tKf.Zc'Kt -15. Gill) ----lJ. 000 254.400 241. 4.0oJ-- 67 2,J0

• A. minimum release of 12,OOC A.F., du:-i!1C the s'oraco delivery reriod. is al1()wed for r
due to inefficie:.cy it, ope!'"""ti on.
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S t,:llhbe pel"} ad) Col. ( 21) ~'.. :
Col. t 6) - ( 20) C'. ~ ~(i.r

::0 2: 2? ~) rp19

GV, ~j;)U

----
fl • ~.

f' <J r

s ~ J!~ !J.f';c

at

'(<k:njruff
NRr r,JWS

lim ~ ted
to 8­

max ~m\Hn

Flow
,,> ,;~~ i 1ah I",

Tot,al

, ')ru!,;e
; ';) ~. (16 + 1 7)

FJCcess
f1 TN

faf, .:~ :,:

Ii£'~f'" ~~'i'

Flow A':a:ln~le

Pc) r S'.J r- '1 ~v, ']
"t

We t ~~ r

YeJir

GU 000

20.vOu
20 UUQ
LU QOO
2:,).000
cO QUI)
20 ,ova

20 000
20 000
20 000
20 JOO
~o 000
20 100
20.000
20 000
20 OUO

20 1)00
20 :)00
20 000
2J 000

.-

20.000 Q-07.200 38'7.200 .304.90U
'F, DUu 276 'j('-'\ ? Sf, \ jO() ') ) ~ 1.'\"'.' ,

U(JV ] v7 10U 1'" lJO !d.) \j .....h~~ , ..>,

:)".) 0UO 289 lJU 26V 1'·)0 Ii 1 SC)I.

2CJ jOJ ~~_3.800 36:3 800 244 .... lu~~
:w Du\.i 3~1 000 371 000 196~§.OO

(10.0uv 206.100 186 IvU ? ,', <t:)\)

20 000 94- 700 74 700 0
20 ;)00 279 800 259 800 0
20.000 176 600 15G 600 /\

'J

20 000 27 800 7.800 ~.

'J

89,80U IN ROO
-_.

"0 000 J
20 000 394 400 374 400 0
20 000 333 300 31~ 300

,..,
.J

20 000 338 600 31 A 600 0
20 000 188 700 168 700 ';,

20 000 36 100 16 10C J
.J(', 000 78 500 58 500 "
(,V '-'
2Q.OOO 223.01.J0 203.600 C)

2G 000 357.000 337.000 0--_._--_.
20 QeO 284 200 264 200 0
cO 000 ~02 900 182 900 0
20 000 441 600 421 600 lJ
2,),000 38-4 4UO 364 400 2') 8\..f'1,)

(':) 000 318 500 298 500 IJ7 [}l} )

• A minimum re1611sg of 12.UU:.) A.F., during tr.e storage-celivery period, is allowed for
due to i~leffioiency in operation •

..

l



Plate No.5

l' FO? ;~~'STfiEAM STORAGE

::..:::. .. ']00 11.:;'. alt0wu~)le upstream 3torat~'")

..
S e' E: [: 13 E A H A K E n r E R A 'T' 1 0 NL "

Annual
S t or9.i~ f, De ~ iyery Feri od He leases

•
.~.rl !\djusted :eficiency Adjusted Sto r~\Ge 1Dec~ease Adj \.lS ted Adj usted AdjustedV'·"

I;,: e or ~CJ :-It en t in st ) rage or re loases I In content or storage or s to rage
-~_t~:Je [,1' :),;9.r WH+.·,·r st,)rahJ8 'lsed li .. rlr,ation Bear Lake storable releases

·i'N.::; L 9.Y. 8 S'lf.'rty f~~ws :'ar releases (ond of flows used used for
PI' ..,.. " ~ :,d (d 1103 to J ';-::.J i'or i; dz;ati 01'1 ( over r.e ri ad) fo!" [lower irrig at iOD•.,J ..

, ..I!'l eVil po- i',;we:' past Col. ( '24) Ilt Cutler
V':- \ od) raUon) ':tt c on d;. ti 0 n:> ) - ( 25:1:26 Col. ( 23) Col. t 27 )

(Co}. (13),'- C.r'.~l); Gal.• ( 12) +(7) ( ., 5~.:. . + C. J

., 24 25 ')' 27 28 2° ;t.0 ~1,~

t~900 -It.~68.300 --4 1.286 OUO
55 100 121 600 i 141) 2'J0 0 1.85:'. 4~)O 4::: t3 50U 140 20G

1.; \'1 ' . ,'f, ~-'. :)l Jt) ~1 500 '=1,1 ' )OU ':17 DOU ;-J q?7 SlJD 'l, 11 4'.)() "':7 000,

" ',JU0 1-. 9 Q ~~_QY\)_ _~TOO 20.100+ 117.400 0 692.400 l83 100 117 400.-.1-_____

.~ S()()__ 85) 000 ___~~8JO __ 12 000 58 lOU 0 ,-- ___73(),300 123,500 58 :l9~
'-----~--,- t----.L.:---- - t------~ --

~'-~8b?,OOJ _ 7~~80Q._ __ 12 ,000 + 88. 6UO 0 675 600 256 100 flA600

____!t3. 100 12,000' e!~ooo 0 I 731.WO 20A ~oo _:__~ ,Qt?0n.§OO 850,000 ..__ .-
<t:JU 850 000 47 500 12 000 88.400 0 702.100 85 400 88 400

0 776 800 106 600
,

12 000 223 600 0 434.600 l? non 22:~, 600'

0 694.400 40 500 12 GOU 6~.500 0 57<4 400 l' 000 62 500
0 736 000 79.900 12 OOU 135.700 0 508.400 12.000 135 700
0 516 200 131.300 12.000 2.)0.100 0 142 800 12 000 230.100
Q 2'2 6UO 79,200 12 OUO PO OOU 0 1 400 12 000 120 000
0 ;~7b 800 39.700 ) 2 000 46.600 0 277 5:.10 12.000 46~600

0 590 800 52 800 12 OOD 77 700 0 448 30{) 12 000 77 700
0 71j~) ,900 33 "'00 1" JUG 49 100 0 672 500 12 000 49 100
0 841 200 70 900 12 OUI.) 147 100 0 611.200 12.000 147~lbo

0 62? :5\)U 96 900 12 000 205 8Ull 0 312 600 12 000 Z05 600
0 371 100 41 800 12 000 84 2JO 0 233 100 12.000 84200
0 4;~6 .. 7'00 67. IOU 12.00U 130.600 0 222.000 12.000 . 135.600
0 559.000__ ___ ~b500 12.00Q _ 54. gOO 0 4-30.000 12.000 64.600

f------

0 694.200 80 500 12 000 107 700 0 49' ()()Q 12 000 107.700
0 67t) 9CO 35 700 12 000 19 700 0 609 500 12.000 19 700
(,) 1 031 100 54 300 12 0UU 48.400 0 918 400 12.000 48.400

-) 8uO 1 254.QOv 22,XiO 76 gJO 56.200 0 1 099-000 103 600 56.200
..,

t,,)~) 1 290 GOO 45.U0U· 77.8Jij 90.200 0 1 077 .000 18S~300 90.200

8.\)00 59.700 26,00U 100,000 83 .. QOO 100,000

for power ana is classified as unavoidable release



BbAR LAKE OPE:RATIOH ADJUSTED FOR
(Baswi on sUH~lies at \'Ioodrll!'f Narrows with JO,V',X

flew A .,[8. i 1H. b 1e Flow A D .J iT C' rc
v ,

For Storuf!;e a '.ra lia bl e

at fa r

Wr)od r;l f f Nqrrnws starB[:c Storage pp.riod
at

!
Woodruff E~timated Net Adjusted Adjusted

Ex,,'es:i Nfl!"" rows de~ lIe; tion water- sdpply Istorage or
f:ow '~i)~.& ; limited to Bear ii', :lply dur: ng storable

\'Iatpr Oct. 1 mrer f llW to Ii :.Rke av!t:1ab1e p8riod flows
Yel:ir to i r r i f: a t i ::H I fib 1e m'lxlmu'Tl fro'Tl ( for i

w; ~'d f-Jrf< i 't ,

Arril 30 rei ~ ~!'"' ~-' - ; 'J r of 11pS c rp8"T: s l0rage .
P<;W~T

1':" r: • fi co "Otge 3U, Ijl) iJ stllrU(€ period) Col.. (21) at
afte r

.. \ , . ..., l16+17 a.-r-:- Col. ( 6) - (20) ;ro ,~ ,
'!".~. ~J . 1. \. '. ~ • ''-'',)

16 ' "7 1 Q 19 ;: () (" 22 2~J. , t .~ .1

1923 I

1921 78 200 : 9 50U ..Q2.. 300 ~SO V0U 28 500 40h200 :37lh_'LillL~.~~40~-+
EJ:~5 37 000 2 900 3'1 900 30 OvO 28 t"JV 276 000 247 500 :>l?QOu'
1926 63 300 1 100 1 64.400 ;50 000 28 5UO 1~7 100 l2RhOO 1.'l4 fiOO

~---

1

1927 38 400 7.500 R900 30 000 28 5Uu 289 lUO 260 OOf) 61,100
1928 62 200 b1 3UO 1L~. 500 30 UUJ 28 500 383 800 3ti5 :~oo 2~5 600
1929 47 1JU 29 6DO 76 7JU 30 000 28 5UO 391 OUO ~f)? SO() 1 RR 1 '.)()

1~~)0 54.800 100 54 900 30 000 28 50U 206 100 177 600 64 900
1931 45.2UO 0 45.2vO 30.000 28.500 9'i.700 66.200 0
l~32 41 41jO 9 700 til.lUO 30.0;YJ ;~8 • SUO 279 800 251 300 0
1933 \ ;)0,50U 8.80U ~3iJO 30.000 28.500 176.600 148.100 0.-

19 ;)'Il. i 24 600 0 24.600 24.6UO .:-- 24.~()0 27 800 3 200 0
19;5!:J I 22 90U 3 700 26 Suo' 26.600 25.2'.10 89 8UO 64 QUO 0
hl36 43 400 27.80U 71.2UO 30.000 28.5UO 394 400 365 gOO 0
1937 55 60U 15 OUO 7U cJO 30.000 28 500 333 300 304 '300 0 I

1938 50.300 14 500 64 9JO 30 OUO 2f<.5uD 338 600 310 IJO 0
19;~9 52 800 1.300 54.lUO 30 vUiJ 28 500 188 7UU 15U 2uO U
1~140 j 23 400 0 2:5 4UO ~j qJO 23 40U 36 100 12 700 0
1941 I 28 200 6.300 3'1 000 30 aou 28.50U 78. bOO 50.0UO 0

-. 1942 03.700 0 6j 7,)0 30 OOU 28 500 223 600 195 lUO 0
194,; 49.5UO 13,500 63.000 30 000 28.£;GC 357,000 328.500 0
1944 44 000 30.400 74.400 30.000 G(3, bOO 2P4.200 255."700 0
194::, 38,4UO 2.300 4(' 7CO 30 000 ~8 SuO 202,900 174.40U 0
1~:I 4 (~ 71 4uU 7. 6'~\O 70 ,'00 3'0,000 28.5,)(: 441.600 413 100 0
1947 '07.4'--10 37 , ~~uo .J4,7UU ;)0,000 28, f; DO 384,400 355.9UU 0 'I.
1948 6:5,400

---
28,600 ~~-,-DO()_

..-

~g---!~-()-~- ~~F~0(jO 318,500 290,CJCO 99,UOO ;--- - ----~._- ----_.~------

--- -_ . _._-- .. -
-,-._~--~_._------- ---- ------

A ',1(' :-ur:- e 4 7 bUll 1 'J 7')U t~~; 2~U 29 4~l; 28 ~jUO 254 4,){) 226 4Ju :'>? 5,j\...'!~

• A ~.ini~~urr; re]ea~e of 12.:":;0:J A.F •• duri:lt~; the storhse dtllivpry/ }.eriou. is allowed :C;f F~

(i,.le +-(,. lrir;f'f'icieru.:,,\' i:i cl'~·r~b.tior:.



'::r:: FOR ;Jr'.3TR~AM STORAGE
'~'Ut~00 A. F. !,)lowable uFstre8~ storage)

Plate No.6

(' T .' r B E A R L A K F C) l' E F ,:.. T I U Nv c'

Annctal
St.cragA Lie I i ".;er:! J p r iod Rele'lses

• i
"~' Bd Adjwlted De fi c ien,;y Mlj'.lS ted Storage . Decrease ! Adjusted Adj lIs:ted Adjus ted

-n or c,ntent in storage or rel~ases in content of s tnrage or storage
-'\ h Le of' bea, Wli tr'r s to ru.b Ie LIS e;j irrigB. ti on Bear Lake s tc nib Ie releases
'W:5 La:<c supply flows for releases ( end of f lows "Qed used for

r;r ~ enn

I
(due to '.1:_; ed 1'or ir,'g:9.tionj (ov~r pe ri od) for- rower irrigation

" (',~ eva po- ~ ,)N. I~ i past CoL ( G1,) !it i~i(t ler
P~rloJ) ration) " t oonditions) - (25+co C() 1 • ; 23) Col. ( ;c 7)

" Col. (13) .:: '.1 ~_ 1 c:.'~ Co! • liZ) + 2 7 ) + ( (>~)

24 25 ? I' 27 2e 29 7,0 31~ .~

. .286 000
4(,)0 1 368,300_I--- 55 ..100__121~600 140 200 a .061 40ll 418 000 140 /lOU
,i;J\) 11 U8i~ QIJI) 31 "00 90 QUO 37 OUO 0 9275UU :',0;> 900 ~7 000

.. ~_)O 901.600 71 700 12 UOO 117 400 ~ 7i)() son 166, .sUi \ 1 17 4.JO
:)0 90U QUO 49 fiJIj 12 uoo fiR 1DO .D 7RO :~uo 7", 1()O FiR I :lll

"'i)O 9UU 000 n BUO 12 000 88 60U a 725 600 247 600 RB hOD
• ;,..j;) g:)():)~dj ;Ji3 700 1 ? 'JOO 67....0'JO Q 7A7 ;JiOO -'.QQ 1UO 67 QQQ_
·.~JU 90U 000 47 500 12 000 88 40U 0 752 luO 76 900 88 40)

J 818 300 106 600 12 OUO 223 bUO 0 476 100 12 000 2?-~ SOO

0 727 4UU 40 500 12 000 62 50U 0 6]2.400 12.000 62.500
0 760 5W 79.900 12 OOU 135 7UO 0 532 900 12 UOO 135 700
.0 5;S6 100 131 300 12 000 230 100 0 162 700· 12 000 230 lOU
() 227 3uU 79 2UO 12 OU0 120 000 -0 15 100 12 '000 120 000
0 38G 000 39.700 12.U00 46.6.JU 0 283 700 12 000 46 60'.)
0 588 500 52 800 12 000 77 700 0 44~ 000 12 000 77 700
) 756 1.10 33 ;'UV 12.000 49 IvO 0 661 7UO 1? 000 49 lac)

'"', R;;l Cll)u 70 gOO 1'/ UOO 147 100 0 fig! qOO 1::> 000 147 lon·v

0 604 bOU 9R 9UO 12 000 205 BOO 0 2A9.9UU 12 000 205 800
J 339 9uO 41 8UO ie.OOO 84.2UU 0 201 900 12 000 84 200
D 397 UOu 67 1UU 12 000 135,60U 0 182 300 12.000 135 600
J 510.8uv 52 f>UO 12 000 64.5JQ 381 800

.
12 vOO 64 50UJ

U 637.5DO 80 500 12 OGO 107.700 0 437 300 12 000 107 70u
:J 61 ]

.
1'J0 35 70U 12 000 19,700 \...1 544,300 J2 000 19.700

:) 957 4DO 54 300 12 000 <W 40U " 842 70U 12 000 48 4UOv

J ::.. J98. 6UO 22,OUO 21,400 5 6, 2Gu --i __----'2.. . ,099.000 ~4UO 56 2JU
-, ] ) 290, ~h)O 45.UOO 77 euo 90 ?O<J-t"-_2_ ,071,000 176.800 90.20U::.'-'.- -~-

._--~

-~-_.- -------- -------

.' - 5° 700 G2 bOO '00 OCO U 75 JUO 100 000

~. poW€r ar~d is classified as IHie'/oidable ,elO'8su



BEAR LAIE OPERATION AD.:
(Based on supplies at Woodruff Narrows

Flow Available
For Storage

at
Woodruff Narrows

A D JUS

Water
Y,ear

Oct. 1
to

April (30
lb

Flow
available

for
storap,e

at
Woodruff

Exce8s Narrows Estimated
flow over Total flow limited depletion
irrigatim available to a to Bear
require- for maximum of Lake from
mente storage 40,000 upstream

after May 1 Col. (16+17 , a. t. storage

17 18 19 20

Storage Period

Net water
supply Adjusted

aVailable supply
(for during
storage period
period) ~ol. (21)

Col. (6) - (20)

21 22

AdjustE
storage
storabJ

nows Uf

;tOr pOWE

at IJ .ltlE

23

!ver&.2e 12.700 60.200 37,900 34. '100 25h .400 219.900 46. 9C

* A minimum reloase of 12,000 A.F., dur:!..n~ the storage deLvery fJf:1riod, is allo"E
i:lefficienqr in operation.

_________.__~__._ ,. __ . ~__ _..___~•.~ •._ .._.,.. ~ __ .. ~ , .. _ _- ---,..- ~~.~._ ~_ ,._ ~ _ ~J."'~ _, _ _ _ "'".



_________- ....i_._.liIli ----_•••••••-

Plate No" 1

I ADJUSTED FOR UPSTREAM STORAGE
'ows with 40)000 A.F. allowable upstream storage)

U S TED BEAR L A K E OPE RAT ION

Storage Delivery Period Armua1.
Releases

Adjusted Adjusted
Deficiency * content of storage or

listed in water Adjusted Decrease Pear:- Lake storable Adjusted
age or Adjusted supply storage or Storage in (end of nows .used storage.
rable content (due to storable releases lirrigation period)' for power releases
is used . of Bear evapo- flows usee used for releases Col. (24) at Cutler used for
power Lake {end ration) for power ~rrigation (over past. -(25 f 26 Col. (23) irrigatior.
,tIer of period.) Col. (13) at Cutler Col. (12) oonditions f 27) !-(26) Col" (27)
23 24 2~ 26 27 28 29 )0 31

'.900 S9 :700 2l,bOO 100.000

lOll'€d for power and is classified as unavoidable release due to

-,; ... ~4.........-~ ... ,--......._~ ..... _•..,. ........_--__ ....._.. _ .. .·-- " ....~_~ ..._A.;.,.'_.~.. _CJl.·_ .. ~__...__ ,__.n_._. a.?'._' __...--__,.~... _• ......0-._ ..........It· _.......-.-



BEAR LAKE OPERATION ADJUSTED Fi
(Based on supplies at Woodruff Narrows with 50,0,

Total flol:
available

for
storage

. C?l. (16+]1)

Flow
available

for
storage

I at
, Woodruff

Narrowa
limited
to &

pa:dJnum of
50,000

a.f.
Water

Year

Oct. 1
to

April 30

16

Excess
flow over

irrigatior
require­
ments

lu'ter May

17 18 19

Net water
Estimated supply
depletion available
to Bear (for

Lake from storage
upstream period)
storage Col. (6)

20 21

Adjusted
supply
during
period

Col. (21)
-(20)

22

Adjusted
Storage or P.
storable

flows used (
for power L,
at Cutler 0:

21

1931 41).200 0 45.200 45.200 38.400 94.700 56.300 0
1932 41.400 -'1,700 --.5J-L1oo ~Q.1-000 42.r,00 279.800 237.300 0
1933 30,Soo 8,800 39,300 39.300 35,400 176.600 141.200 0
191h 24.600 0 2U.600 ~-I-6oo __ f-_.2h.6OO 27.800 1 200 0
191t; 2?900 ':1.700 ?h.Aoo 26,fixJ 2~7oo 89.000 6u.l00 0

19ho 21.hOO 0 23.hoo 21.hOO 21.!J00 16.100 12.700 0
1941 28,200 6.300 l1Lc;oo "3h.r;oo 12.800 -------1§~ hS ,700 0
1942 63.700 0 63.700 1)0.000 42.!)()0 221 600 181.100 0
1943 49 .500 ~500 6J-t0(XL. _.5Q,OOO _~..tSOO 3S7-.1-009_r-_J1luSOO 0
1944 44.000 30.400 74~400 50,000 42,500 284,200 241,700 0
1945 38.hOO 2.300 40.700 hO.700 36.600 202.900 166.100 °
1946 71.400 7.600 79 000 ~.OOO 42.500 441.600 399.1::>0 0
1947 57,400 37,300 94,700 50,0q<:l~f--_)42 500 384,400 341,900 °
1948 63.~00 28.600 92,,')~ 50.000 42~O 313.500 276.000 2h.700

AverQJil:e 47.500 12.700 60.200 44.800 33.000 2c;1.l.IJOO 21S r;oo lJ1 600

* A minimum release of 12,000 A.F., during the storage delivery period, is allowed for
inefficiency in operation.

-------- .---



)JUS'l'KD FOR l1PSTREllf STORAGE
nth 50,000 A. F. allowable upstream etorage)

Plate No.6

.--_. "

-
.::>ro,,<r,QG6< D£L-/(/6fi' " ".-R/ C [:> /!A/,vL!/l L- &,"'~4.f5J

'-T·'

Adjusted AC~ '1 <;t, c d
Deficiency * content of stor'lge or

sted in water Adjusted , : 'c,,::rease Bear Lake storable Ad,j ,lsted

'be or Adjusted supr1y storage or St8rage in (end of flows used storage
:lble content ( clue to storable releases :lrrigation period) for J:ower relea50s

; used of Pear evapo- nows used used for releases .,,01. (21.1) at Cutler used for
power Lake (end ration) for power irl'igat ior ~ over past -(2) I- 2b Col. (2.3) i:crigation

:utler of period) Col. (I) at Cutler Col. (12) conditions) I- 27) I- ( 2b) CoL (27)

'1 2Lt 2S ?6 27 28 29 30 31
----- - -_.-~. ------ - - . . . _'1.286,000 -- -- --- --

1 400 1,368 ...100____ 55,,10Q_ 121,600 - _lbO.200 _Q_ _ _______hQ5:l."uOO ltOIJ....OOO ___JMl.200
:~SOO 1 086 000 3LS'OO SO.ooo 37.000 o 967,SOO -i~~"Soo-· 17.000
),~ 1..1OOO_,.®_ _Jl,7J:!d- __ ;1.2,000_ __ il? .. 400 __ I 0 1---~9oo 9h 100 117.400--------_.

58.100000 1 ..OQ\.J~099 _l.l3 ..qOO~_ 12.000 ____58 .LJ._QQ_ 0 ~80.)OO 61.000,----
_....600 l"OOQ..CPO. 13",500 12.000 . _J3..Q...Q9Q_ 0 f----_~600 233.600 88.600

--~ - ------ .,---

, .100 11 000.000 _.JJ~7JXL. 12.000 61,00SJ f---- Q__._~ ____.B.8."4J-X> 186 .100 67.000
1.900· 1.000.000 47.500 12.000 88.400 0 81)2.100 62.900 88.hoo

0 _.....208.J..400 _J.06~600 12.000 223...16 QQ_ 0 566.200 12,000 225.600
0 80,L2QQ... _J!.O"t)OO 12.000 _92...5.00__ .--- ---

0 688.S00 12.....000 62.500
0 829.700 ?'},9Q() 12,000 135 700 0 602.100 12...000~ ..JJ5.700____ .1..___

----..----
-- __231 .900° .605...lQ1L _131,300 12,000 _.llQ ,10Q__ i--- C ______ ......J.2...00Q.- __230.J.QQ_0--.

296.000 79,?OO 12.000 120.000 ° 80.800 12.000 120.000
.0- 436,700 ____ 39.,700_ __l.~QQQ_ l.t6. ,6.00_ o. ____ nEL, !.LQO _ 12 J-OO.Q- .__ _4.6,f:l!J _
0 629 200 52J-tiOO ··12.000 __.1J,1SX)~ f----- JL--- c-- -...-h8.6..,.700 12.000 77 .700

.~- __ .w.2.800 ''3"3.100 12.000 49.100 ° 688.hOO 12,CXtO 09.100
0 811.l.600 70,900 12.000 l1.tI.lOO a AO), ,f-,()() , ,()()O Ill? .100
0 617.100 96,900 12,000 2J I)' Aoo ° 102.600 12.000 201).800
0 __ 3M .100 h~OO 1?000 8h .200

~----
- .....Q_-- 210,".'100 l?OOO RI ?OO

0 191.hoO h7100 12.000 11t;.hOO 0 17(,.700 ]2.000 nC; .600
a J.i9.1.200 S2J 5.QO 12 000 64,500_ --- - -- 0 162.200 12.000 6h 1)00
0 603 J900 BOJ,OO 12.000 107.700 ° 403.700 12.000 107.700
0 570.000 v; J60 12.000 19.700 ° 1)02.600 12000 19.700
0 901,]00 ..5.U .100 12.000 !!R .. 400 _.__ Q_---_~OOO 12.000 Lt8 .iLOO
0 1..1.12:3 J900 22,000 12.000 56,200 0 1.03~700 12,000 Sh~2()O-----

IJ 700 1. 290.000 M ...ooo 77 .800 90.200 0 __1.1077.000 102.:;00 90.3JL-_.-

)600 - 59.700 20.500 100.000 0 - 64,100 E)().OOO

·;ed for power and is classified as unavoidable release due to



BEAR LAKE OPERATION ADJUS
(Based on supplies at Woodruff Narrows wit

Storage Period

Water
Year

Flolf Available
For Storage

at
Woodruff Narrows

Excess
flow over Tot.al now
,rriga:tion ava.i.lable

oct. 1 require- for
to ments storage

April 30 la-rter l1ay r- 01. (16+17
Ib 11 18

Flew
avai la'cle

for
st~rage I

at \Woodruff Net water
Nat'rows Estimated I supply
lirr.i ted depletion' available
to 3. to Bear (for

lmaxi mum of Lake frorr, storage
75,000 upstream period)
--a:r:- storage CoL (6)

19 20 21

A D ~

Adj1Jsted Ad
supply ~tor
during st
period 'low

~o1. (2l) for
-(20) lat c
22

1921
t-'"'1,",,-,9:2=~h,----+-~7"':-ot8.",",=2~00::'--t_1~L9~",=",,600::7-+-_~9~78=-=OO~r----:-7~1~.~OOO~.'~S,~~~L200 1r;l.OOO 2t

lQ?c; 17,000 2 900 10,900 19 .. 900 1'1~'fVV 216 ..000 2h0.1OO 2C

lQ?Q 7.100 29,600 76.7007') ..000 1)6.200 191.000 3~u..8oo lt
1930 11.800 100 ~u.900 5«.900' h6.o00 206.100 15q.500 L
1911 &; .200 0 uS.200 4~>.200 36 .. ;1l00 94 .. 700 56 ..~
193241.400 9.700 51.100 51~100 ,43.500 279,ROO 2)6,.300
1911 1':1 ~t R .floo 19 100 l~ .100 1; J.lOO 176 .600 lh.roo
lQ1h 2lt~6C 0 2lJ..6OO 2~.600 2u.600 27 ..800 1.200
19':lt;' 2:> ~( 1700 ?~.fD:) 2~ ,f:IJO 25300 59 .. BOO 611.'500
lQ'\, " 43~;~OO 27.800 71.200 7l.;DO S3.!lOO 394.400 341.000
193 ;; .600 lc; ..OOO 10.600 70.600 53.000 333.300 250.300
19~;O..300 lU .. CJOO 64.800 64.600 48.600 338.600 290.000
1939 52.800 1.)00 54.100 54.100 46,000 - 188,700 112,700
19hO 23~400 0 2,. 00 23.l00 23.400 36.100 12,700

J.',
19113 ~9~500 13.1500 63.000 6 .000 47 .. 200 357,OOO 309,8~OO-=---+--

t---!1~9!L~~.L-l!:t.!Lh~, ..~OOO~-+-__J.9..400 74.400 74.400 5).800 281-1,200 228,400
1911 8.400 2.300 40.700 40.100 36.600 202.900 lM.300

Avera.$!;e 47,500 12~700 6O~200 56,100 44.700 2S4.400 209.700

* A minimum release of 12,000 AS., during the storage delivery period, is
, inefficiency in operat ion.



~TED FOR UPSTREAM STORAGE
h 75,000 A. F. allowable upstream storaee)

Plate No .~;,:'.
«

... ;

U S TED BEAR LA~E OPE RAT ION

Stor~ge Delivery Period
Annual

Release6

'~st,ed

ge or
rable

used
.CYWer

;1,181'

Deficiency *
in water Adjusted

Adjusted supply storage or
Content (aue to storable
of bear evapO"-'. flows used
Lake (end ration) for power

of period) Col. (13) at Cutler

Adjusted Adjusted
content of storage or

Deorease Bear Lake storabl~ Adjusted-
Storage in (end of flows. ulled storage
relea&8s irrigation period) forpowrer releasee .~
used for releases !col. (24) at Cutler used far

irript'-cn (over past, -(251' 26 Col. (2) lrrigatiOt1 "
Col. '{li> condi.tion~ f 27J f. (26) Cplo(27)

27 ?R ?Q > { 10'11
, ?ll~ f\IV\

•SOO 1.086.000 31.Soo 50.000 17 .000 0,907.SOO 2~(':C::M 37.000" > :; ,

,jOO-l,OOO~=OOO~+_-,7~:1~.•~7loo~+---;1~2~.~Q(X):::.:....-+--,1l~_7...t..h~OO~' -,+-__O~ 7 J6 ..°00 882100 117.1400.'
1.900_,11.900 ..000 h9.600 ~~.l~Q.... __ 58.100' 0 880.3006(,.900 58.100.
',100 1.000.000 71 800 U.OOO 68 ..600 0 82;.600 21,...,)l 88.600,'0,
:,uOO 11.000.000 ':\1.700 -l~.mo -A7.000 o'RWi:iOO 17' 67 ..OCXJ:

800 1.000 000 iL".r:;OO 12~OOO 88.1.1.00 081 2.100 .. :d lJ 'B8~h()(j,:, ."

5.,700 1.368.300 t;~.lOO 121.600 1.40.200 0 1.01:.100 390.300 140;200

lowed for power and is cla.ssified as. unavoidable release due to

, - .,-
" • _ '.. - .:' •.",~r"">" i ,_ ,.' " l~ •..• t·....'\-

." - 'c ?' .



(
BEAR LAKE '

'on suPplies at Wood~

Storage P

Oct. 1
to

April 30

Flow Available
For Storage

at
Woodruff Narrows

?2

Adjuf
SUN
duri
peri

Col. (- (

Flow
available

for

st~~age, \
W0o<h'uft I Net water

Exce~s Narraq.~Eltimated supply
.flow, oVer TOtal now limited,( depletion available
~rrigation available to a'~ to' Bear (for
requ.ire- for maximum .-ot Lake fron: storage

mente Storage 100,000i 'upstretul1 period)
iafterllaylCol.(16+l7) a .... 1. , storage Col. (6)

. 't
16

Water
Year

bU.ZUU Ith .two ?SIlItOO 707 _600

* A minimum release of 12,000 A.F., durir~ the storage delivery period,
due to inefficteney in operation.



--:~!£t.:t7"f\4-
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\TION ADJUSTED FOR UPSTREALf STORAGE .
l.rrows with 100,000 A.F. allowable upstream storage)

Plate No. 10

./

BE A RADJUSTED

--------------~----.11'"_ ...._

--------....-------------...----- Annual
storage Delivery Period Releases

-r--~-~f--___r-~~:..=..:._:.:.:,~-

I I I - Adjusted Adjusted
I Deficienoy * I content of storage or

I Adjwtted I in water j AdjUSted I :Jecraase fear Lake storable Adjuste,d
,stor&€e or I Ad.1u8ted . IIUPP'17 . I storage OJ Storage in (end ot nolI'S nsec stcrage .
: storable. content (due to storable releasee lirrigation period) for power releases
I flowau~.cl - .-o.r -.Bear 8vap()opo flows usee ueed for re~a8es Col. (24) at Cutler used ror
r<?r pOWItr Lake (en.d ration) for po'Irer !irrigation (over pMt -(251-26 Col. (23) 'irri~t10l
at Cutler of period) Col. (13) at C~ler ~ol~ (12) condition8 !-27) ¥( 26) :Co-I. ~27) ,

?':t 24 2(2,&·. " M 29 -..10 <. n.
!---i68--'--' f----------. • l.",2.6~OOO . "
..Z .700 11 168.300 -55..100 121.600 -r--140.200~· - oL.Q5J.~OO .1<0.000 :I.UO.200
I 20t;.C;oo :1.006000 'n~oo C:O.OOO 37.000-'-"0- 967.500 21;5.500 3'.000
, 76 300 1 000 - 8 900 B8 ~300· 11 ',400'-: '11ij'J._-- -~'iOJ()(X) . TJ:J.ICJ;)._12~ .m~~_ )--Ti.~-.. +____.......;.:~::..::...._I___'=~'7_=::_t

18 ,900- I;s~. ~OOO. u9.,QQ()_.~ ~_,lQ9._ ~L ---~~~~ 6O:r ~.,~
i~~"i~" ~ ..'OOQ....~. -. 7..L$CXL 12.000 88 .600 -- --.0._-- i~i:l~ 67:0)) .
. 4-6-~800" lLQQQ~OOQ .--t~J.1j19 12.000 67.000 -----()------ 887 .300 ~8,-'800 '66 ·t.AA

.' 1.000.000 U( .,>00 12.000' 88,400 ('I 852,100;>.~ '.~~

allowed for power and is class ified as unavoidable release

:,. . . ..-'-.. --...--.-....-.~---.--•••- ......-,--...... - ..- .... .... .....~.....-............. .., .....___~41oi',_ oaC. ~,'"



Past ConditLms

~;fJ.:;~)W.s bhsed <)'1

a~~ilable supplies
fo" and

,;: ,,' - ,"'1mall owe.~) 1e
,;' -. O"',1.E:"J S tU:!ige

in O'/(S used (:;"

I

, Adjusted

storace
u:1d

.I . ~~, , ,: ~.

1 • ;); Acre Feet

I
I., "
) (~S 't • 'r" \-1 ',; '.1

I "n
y

: " , t' 'JU,-, t- .. ..- ~

I '
ll?streun

s LO:"'Bt:e

:' low
g.t

'fh,dr;Jff

Bear
Luke

CC)!'.+".erJ t

(Sef.: t • 6 ');

AnnlJ"tl
st:J:abe

Ilnd
sto~at.Jle

:'lows
IJsed
for

power
'.it

Gtltlor

Water
year

1 4

31 71 100 340 IOU 45 2JU 10.'JOO lU.J()lL~.__ l.slLQ'-L~_.

32 8.000 508 900 ._-.J)J.41~ __~00010.')OO--,_1?.()OQ+_
33 0 469.9QQ _ 3~OO 10 OOO . .l9.o-JIJQ ".__.lL..QOO ..-'-_..
34 2.200 134.100 ~600 lQ,,!J09_ -_UJ~)QQ+-~_J1... (.l..Q.Q-r__ :

1935 4000 20700 26601,) 1000U l'J')uor 12.COO.
36 0 328800 71.2:)0 10,000 __lO-.oIJYC!";' 12,00Q1 __ :

_. 37 23,300 508.300 70,600 lQ...QQQ..... __.l0",Qo0-l.-- 12,000---+--__ :-
38 14.500 750.... ')00 '---_64.800 10, aoo lQLQU!2+_..l2, O..QQ_.L.

19;~ 6; .~~g ~~~"'~~Z- ~~, ;~~ i~·~g6'- -_.~~~~~nt··- ~;. ~~~-i-
41 18.900 :515 100 __~_5JO 10000 lO",QOIL'n _.1~oaQ_L_

42 27 200 308 13°2 ._~ 63.... 700 10.000 __!i.J.'JOQI .12.900 L-_~
4:3 5§....90U 492 90gu_.§§~~ll()_r---J..~.I:J.Q_Q_F--.~lO.'-X)Of 19",()OO' .:
44 24,400 564.500 74.400 100UO. 10 OW \ _1_2,_2~lJ,

1945 :33.100 678. 300-4J. 7JO~ f----1o:-ooiJ-l---·lo :060'-"" 12, OOC

Notes: 1. In all of the stldies, summarized above, Irrigl:l.ti~m R1~~'

2. All OepletiG:ls i. Be!;ir Lake resulting fr·;rr; :..:.pstream stc
3. The water s~prly at Woodruff Narrows Rvailable for u~s~~

flow over' ~rri;o~i(;n requirements aft,~r May 1 duri;lf: dR'
which is in +5X'~(.:'CS '~'f' 7JO s.f.



SUMMARY OF 52AR L~~E OPERATION fOR VARIOUS
STORAGE SCHEMES AT WOODRuFF NARROWS

(Based on sUPf'} ies at Wood!,,~jf'f Narrows)

ALl, 0 W A B L E UPSTREAM

J I 1\) !

20,000 Acre Feet.

16

Ava Hab if
upstream
storage

based on
supplies

I'lnd
a llo.abIf
storage

15

Adjusted
Bear
Lake

content
(Sept. ,)0)

14

Adjusted
storage

and
storabl,

flows used
for power

I at
. Cutler

13

3eIJ.r

"

Estimated
depietion

30, 'JOO Acre F••t

:;'orage

Avui lab l"!
upstream

s tor!igfl
based on
s ut: t.'ll es

Il.ncl

a i l'lwable i
I

I

s t} ·'·l·~ l~

!

AV'1..1,\h1,::, t.stimated Adj'..lstBd, Adju3t~d
'.lp i~I"'.~I:\:n I derle':.ion storage I Be3.r

I
,

s+.·':-'1,~,~ t,·, and I Lake

i a'"'l~ storable I content
flows ~sed~Sept. 30)
for power I

at '

C'.ltlnr 1

hac.,.,.; 'Jr',

::;:...q;: \."s

fir;

a 1] 0""1.: : '

., j

-low Boar Lak~ Wrll!j not be affecteJ by addit tonal upstream storage •
. $ absorbed by :i,:,,~,e8.3ing storage and storable flows used for Power at Cutler.
'Draf:e ir:Gh~,'s all of the flow from Oct. 1 to Apr. 30 plus the excess

",~dp.r is abc,'." 7.../., ~.f. and limited by that portion of the flo .... at Border



\

(Msuata in 4gr.-tau.)

( E A- )( S T ORA G E

ore F••t ~O 000 .AOnt Fe-e' 60 000 Aor.: e t

Adjuated .
Adjuate<l Available I.timat.d Adjusted Adjuat.d Avail~bl E,tiIllat.d .1dju'~e4,:

storage Bear upiJtream depletion 8t~r~e Bear upstr.~ 4eple'tion '~9rq~f- '.
&ficl Lak. .storage to and Lake storage to -ariel

.torabl), oont.nt baed on B.ar storable oontent based on Bear atorable -
,flo" ue (i (Sept. :SO) auppl1ea Lake flows -used ( S.pt. 10) .uppu.•• 'L$k. tlow. ':l8.4 (
:for power and fo'r POW',!' and tor··p~ct,

at aHObble at. _ all~1. at
, Cllt18r .t~r..,. Crtier etorag. Outler

14 15 1 17 18 19

I •

. at ~ti.r.
~o.a. '0

Bori.~r

:~~



Plate 'Jo. 11

\~~;,
-~.....--------~--------..-------------------_.,

7S,OOO Acre Feet 100,000 A.cre Feet
--.,!Io'-----..-....:.---:...------r----+-----r"--~-,_---__,._-----..
sted .vail.able Adjusted Available Adjusted
lir ! ~reaa' storage upetream storage

,ke } 4tt'orage and ~orage and
Lt. en301;.:.~ •..•.ssp~eld.ieo~ Estimated st.orable Adjusted baSed on Estimated storable Adjusted

~ ~] .. depletion flol/Bueed Bear supplies depletion flows used Bear
. ~ -.rid to tor palter Lake and to for power Lake

, lUowable Be-.r " a.t content allowable Bear at content

... storace Lal<eCiiilAor (SePt. )0; storage :; c~~r (S~~~j 30Jj
,~ .\ (24) (25 (26) (27) (28)

':t Qno'. "~I I,IY\ LR ..~oo 88.300 7~.900 6li..hoo u8.300 88.300798.900

6~A--t·'fl"(i":'2~nn. ,021;' ,IV) '~.1Ylt'\ ·cM~n..··i~~200 .' 3e~l.lOO 12.900 r:!,.nf..?OO

8 6Oa~~ 4,;: .~·hn' ).:on 1'.>,N'A 617 ~C;OO ':1-100 !l'" lUX) ,12.OOO~ \7: ~()()

\R. 700'/ ':.1!- 0.600, r.ooo 12.000 L.6h ..700 '\ J..N\ I ~000 1.2 .000' l.t6h .700

li R.(')(}" ";' 1r:\' ,', tli~aoro·"2~)()()l)71.000 ~ ,11Y'1' ",lVV'l' 12.000 ,~71_000

,? ~n::,..;\1j t~],('~' '.lJOb 9 YY1 ?71~riYl: ".tvlo,:nJJM 12.000 ?71 .()()()

!~ ~:" ~~I ~. ~~' lL~:~·;.it.~·...:··~-I-';...'I~t~8~,~'*;~~g~'+--'~~~tJ..~i:~.~J--'·~'1~~~,:6~8:~.·~ •.,;+·,~~~~:..t:~.~~-+~i~~~~~8~.:f·P~~
~? 9M'J :,~:,6~., 00 .j .200 l'ltW , "'.inn .. "m l?()(')O '.' ~')() Iw-.

)2 Ann ":::,; ~o. 00, 6.600 12~ u.lJ: .700 hO.700 ~,.600 12.000 till? .700

45,Z." 0, . 73/'b~O,
I

.......
i ~-

I.
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WATER Ri:~OURCES BRANCH) HYDROGRAPH FOR
------r--------,r-----.--..... -'T
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.. _..~-~---------_._~ _~~- ..-----------_._-
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