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PROSSER CREEK RESERVOIR OPERATION STUDY

A reservolr on Prosser Cresk located about 1.5 miles upstream
from its confluence with the Trueckee River is under study as a feature

of the Washoe Project. The primary purpose | of thls reservo:.r, ofﬁclally
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named Prosser Creek Reserv01r, is to mprove fishery co
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project area provided 1n the Waghoe Project
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provide . eq_glly mportant regulation(of Prosser Creek flood flows%
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Development of tl}is reservoir for the purposes mentioned above vould

PN PRERE_ S

;,be independent of the Washoe Project as origmally planned. It would,
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however, provide additional needed flood protection on the Truckee

River 'system.and provide the increased minimum weter releases from Lake
Tghoe included in the Authorizing Act.

Preliminery studies by the Bureau of Reclamstion show that Prossef
Creek'Reservoir would not be justified economically for fishery purposes
alon'e, ,bu{: .tha.t it would be economically justified fer flcod control alone,
or as a dual purpose reservoir for flood control and fisheries. These
findings are based on’ (a) prellminary operation s’cudles and cost estimates
prepared ’by the Burean of Reclamation , (®») preliminary flood control benefit
values supplied by the Corps of Engineers, (c) prellminary fishery benefit
va.lues supplied by the Fish and Wildlife Service 5 worklng cooperatively
with fish and wildlife in‘berests of Nevada and Cal:.form.a, and (a) 'chat

Lake' Tahoe releases maintained in the_fe’asibility-stud_ies :or the September -

- 1954 repoi*t would be increased to a minimum of 50 second-feet from October 1

through March, end 70 second-feet from April 1 throﬁgh September, except

when physical limitetions prohiblt release of these minimm flows.
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Under present omeration Qf Lake Tshoe Reservoir, as well as

with developrment of the Weashoe. Pro;)e&c, it becomés:nece’ssax'y to curtail
relesses from Lake Ta_hoe to practically nothing, or to very low ,f_lovis
during several months esch year. As é. result y & i'each of the Truckee
River al?ou'b lL-milezs in length immediately below *Ehe cutlet of the 1ai¢e is
virtually dry during the period when water is not being released from the
la.ke: This condition,' of course., ‘prevents the malnienance of a suitable
fishery in this stretch of the stream.

Minimum 'releases recomendgd by ﬁshéry vir-l'térests ’co’-:-naintainv
a. fishery in the upper portion of the Truckee Rivér varies from SO‘ second-

feet during the fall and winter months , to 70 second-feet duriﬁg the spring

- and summer. Such releases, however, would decrease the amount of water '.

that would otherwise be stored at the lake for irrigation use unless an

equal smount -of replacemenf. water could be s’co;ed at some .other point on
the river sysfem. Prosser Cresk Reserveir appears to be thje-most practical
development site to replace the .Lake Tahoe stoz‘ége S0 releaséd.’

To accomplish the replacement and malntain decreed Truckee River

stream flows at Floriston the plan would require thet water be stored in-

Prosser Creek Reservoir concurrently and in the same amount’ as 'additioﬁai
releases are made from Lake Tahoe for fishery purposes. For e)tample ; if &

50-second~foot release from Lake Tahoe is required for ﬁshérf PUTPOSEs

-during a certein pei'iod 5 an eq_uivéle;n%. flow would ‘be_ ratainéa.'énd stored .

in Prosser Creek Reservolr during the seame period. As soon as demands from
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Lake Ta}xoe for irrigation end other establiéhed‘ rights exceed the minimm
flow recommended for 'fishery ourposes, releases from Zake Tghoe would 'nev
continned at 50 or 70 sacond-feet as the case might be, end the remaining - -
demand normally supplied from Leke Tehoe would be r.oaieased’from Prosser
Creek Reservoir. This exchange storage procedure woul;i ba ;t‘ollowed'until
a1l waber stored in Prosser Creek Reservoir to ma.ke the Lake 'l'ahoe fishery
| exchange is released. Normally at the end of each.irrigation season the
'exchangé would be completed at vhieﬁ time the lake content would be status
quo, _
There would be i)griods during eritical dry cycles when thé level
of Leke Tahoe would recede below the gravity outflow elevation. As this
lew-re:l is ‘approached it would not always be possible to re;ease the re-
ciuired amount without resorting to pumping frﬁm the lske, From _pest "
records such an oecurrence would be likely:only sbout once in 50 yéa;z'g or
more. Occasionally during lqw stream«fiow 'yea.w."s ,‘ the flow of Prosser Creek
would also bé too small to match the desiréd increa’.éed}elease from Lake
Tahoe. In these cases, releases from Lake Tahoé vouid be restricted to -
the lesser of the flow in Prossef Creek afailai;ie for exchange, or tl;xat ‘
which is physically possible to release from iféfi‘tte“Téhoeo ,“Usua.l'.ly th; R B
release 1imituationé at Lake Tshoe and low flows in Pﬁsser Creek onéﬁ:r .
gt the same time. | | .
B If Prosser Creek Reservolr were operate& on & simple "£111 a.nd
empty” schedule for fishery purposes only, without considering reservoir
evaporation losses 1n effecting the exchange, a ma.:d.mum reservoir ca.pacity

of about 28,000 acre-feet would be required. This full eapacity, however,




would have been used du-ring' only one two-year périod, (1927-58) , out of the
39 years covered by the study, 1917 through 1955. Tﬁe maximum capaeity
required in any other year during the 39-year périoa of study would be
about 19,000 acre-feet. It was concluded thet the cost of providing
the maximum exthange capacity of 28,000 acre-feet to be used oni):' once -
in 50 years could not be justified. Following di_sctission of this matter »
with the fishery interests, it was agreed that flows less than thé recéjm—‘
mended 50 and 70 gecond feet could be tolerated occasionally ra’cher than
to design the reservoir forythls max1m\n§x ca.paqity., If the capacity requirad
in this one period is reduced ’ a maximum capac.ity of about 18,000 acre-feet'
would be reguired in 9 0;. the 39 years covered by the study. A maxiﬁxinn‘
capacity of about 12,000 acre-feet would be required in 6 years, aﬁd a
capag:ity cf 10 ,000 acre-feeﬁ or less would have been sufficient in the
remaining 24 years. These reguired capacitieé are sbown on the accompanying
hydrograph.

’ One disadvantage to this simple plen is that evaporation 1dsses
wonld occur at the Prosser Creek Reservoir which would reduce conservation .
.oupnlles by the amount of the evapore.tlon losses. ‘iith tha reéervoir- o
vopt,rated in this manner, these losses are estlmated to average about
300 acre-feeb annually over the 39-year pariod. The only way the losses
could- be offset m.t.hout rec‘uc Lng conservatlon supplies would be by salvaging :
water which would otherwise be spllled at Derby Dam. This would -require

addlitlonal storage space, eo‘QECl&lly since it is necgssary to hold salvable

.spills for use in years when spills do not. cccur at Derby Dems n edditional -
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‘capacity of 'at;oxft 7,000 acre~feet wtaiild be requircd to develop sufﬂcient ’
water to offset evaporation 1nAet"fectning the exchange .over, e period similar
to.tli:e T-year dry cyclé, 192835, and to maintain a minimum 15001 to 13rotect
fish life. This added to the 19,000 acre-feet cf capacity required étor
exchange storage alone results in a reservoir ¢epeeity of 26,000 scre-fset
if it ié used for fishery purposes oniy’. The cost of a reservoir of
this size is approkimé.tely $;4,3106,600. If Lake Tehoe releases were not
reduced in the 1927-28 period, the reservoir would require a capacity of
about 35,000 acre-feet and would cost about. $h 700,000, .

The Corps of Engineers has recomended a cspacity of 20,000 acres.
feet in Prosser Creek Ressrvoir for flood control. This eapacity would be
needed during the rain«flood pariod during the winter months. Generally
speaking the reservoir would be used fof exchange storage Tor fishery
purposes only during the spring and summer months. For this reason most
of ‘the reservoir storage space could be used for both purposes withou't
_conflict. Although a capacity of 26,000 acre»feet would be needed for
exchange storage alone and 20, 000 acre-feet would be needed for flood .
control, a reservoir of 30,000 acre-feet total capacity would serve both
'purposes because of this timing of the two uses.

Operatioh studies with a Prossex; Creek Reservolr of 30;000—acre—

foot capacity show that exchange requirements for fishery purpoees could be

'maintained, losses to offset” evaporation could be developed from water ’chat -
' would. othemse be spilled ab Derby Dam, 20,000 acre-feet of flood eontrol
capacity could be provided during critlcal ‘rain=flood period,. and a minimum '

reservoir pool of 1 ,200 acre~-feat could be maintainede
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An opera%:ion study utilizing frosse;; Creek -Raservoir. has beeﬁ
made to accomplish the objestives llisted above. The resuits of thia studyi
are shown on tk}é accémpanying pydrograph, Critéria Vrevised and expémded
" in accordance with recommendstions of the California and Nevada'nepar'tments
of Fish and CGeme end the Fish ;nd Wildiife Service é:b the Reno meeting;
Decamber 19, 1957, are as follows:

1. Release outflows at Lake Tahoe resﬁlting from the‘Wash@
Project Feasiblility Studles, repbrt of September 1951& fozmed the basis
for determining the increased releasss necessary to maintain recomended :
.minimum flows at the leke ocutlet, Other basic flow data used such as the
Truckee River flows maintalnsd at Floriston and spiils at Derby Dam were
thoée of the Washoe Project Feasibility Studies.

| A 2. Minimum continuous relesses of 50 second-feet would be
meintained at Leke Tshoe outlet from October 1 through March 31, snd
releases of TO éecond-feet would be maix.ltained' from April 1 through
September-BO, except when certain physicel limitatlons as described below
would impose lesser amounts. _‘ | | ‘ '
(2) When the level of Leke Tehos drops below certain
- elevations 1t becomes physieally impossible to release the
‘mount of water needea for fishery purposes, -For an outflow
of 70 second-feet with the ga.tes wldn open, the mini_umm water
surface elevation is about 6221!L 9, and for 50 second-feet it is
‘a.'oogt 6224.7. When the leke Surfs_.ce drops ’t_.o elevation 6,223.0
01; be_iow, it is impossible to obtain any gravity outflow. Releases
from the leke would therefore be Limited during low lake levels to
those physically possible with thé outlet getes wide open.
,6 .




(x) During years of léw -stree;m‘loﬁ, the increased release
Prom Leke Tehoe for fishery purposes would normelly be Limited
+o the inflow to Prosser Creek Reserveoir, less the 5 secondaféet
described under Item 8. Otherwise more wa:hez; would be released
from Leke Tehoe then would be stored in Prosser Creek Reservolr
:b;) make the exchange, and would resuld in Za shortage to irrigation
use. Howaver, when more tha.n 10,000 escre-feet of ex&ess water

salvaged from spills at 'Der'by Dam are creditable in the reservolr,

the limitation would not necessarily apply. ‘The amount of salvaged’

water in excess of 10,000 acra»feé’t storé& in the résefvbir could
be considered as exchange water. For exeample, in 1942-43 a con-
giderable amount of spill would ‘oceur ab Derby ‘Dam and by the
end of June it v-ould be possible to 1’111 Prosser Creek Reservoir
with water thet otherwise would spill st Derby Dem into Pyramid
Lake. Only L, 200 acre-feet of the amount in storage would be

fishery exchange water. In July and Septamber the :t‘low of

Progser Creek would be less than that required to match the 70

secondafoot release from L-ake Tshoe. In this case, the T0 seeond-

foot flow could be maintained at La.ka '.L‘ahoe and ’che shortage in

: Prosser Creek flows could be made up 'by the excess wa.ter creditable

.’Ln the reservolir. '
(e) Releaseé from Leke Tshoe for Tishery purpdses would
a.lso ‘be limited to tha exten’c of capacity provided in Prosser

Oréek Resorvoir to makn the exchange. m.th a total reservoir

) aapacity of 390,000 acre-feet, no more than this amount could be

stored for exchenge purposes. ’.I'he space available for storage
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would ordinarily be less than 30,000 sgre-feet because a eapé.cit.y

up to 10,000 acre-feet is normally reserved to offset evaporation

"~ losses. The limitation caused by reservaii' capaclity would seldom

affect Lake Tahoe releases. Further explanation of this limitaticn
1s made in Ttem 3 (a).

3. Tlows of Prosser Creck equal to the releasses at Leke

Tehoe made for Tishery purposes would be impounded in Prosser Craek
,Beser%mir at the seme time releases were made &b the lake with the

following exceptions:t

(a) When en amount of water in excess of that required_fér

avaporation and fishery exchange purposes is in 'Ehe' reservolr, it

- would not be necessary in all cases to impound Prosser Creek flows

equal to the Lake Tahce relesse. The excess storéd water could be

»

uged to make up & deficiency {n Prosser Creek flows as explained

4n Item 2 (b). There may also be times when the reservoir would

be completely full and no more water could be impoundeq. In fbhis'

case, the reguired fishery rsleases éould be maintained at Leks -

Tahoe and the excess water in storage in the reservoir would be

"used for exchange purposes.

(v) Reservoir space must [ res;‘e'z;{red for flood control
purposes as seb forth in Item 6, There would fbe‘_‘r_times,vh‘en flows _
of Prosser Creek couid not be impounded ‘for exché;ﬁge p\ﬁposéé g
without encroacﬁing on ‘the fl'ooc_i reseﬁaﬁiox; space. Operatio'hA
studies have shown that the releases from i.alge Téhoe‘need not be

curtailed in such cases even though eguivalent flows of Prosser

8 ' _ \
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Creek are not simultanecusly impounded. The water held in the

reservoir for eveporation purposes would be used for exchange

purposes. BExsmples of such years includes 1921, 1925, and 1937.

Tn all such cases in the period of the study (1917-1955) the water

held for evaporation would be sufficient Tor this i:urpdseo There is,

however, a certain risk in opereting in this manner, The water supply

i‘orecast would be considered so as to reduce the risk of shOrtage in

meking the exchange. )

k., During a year of unusually high rueoff, it is likely that

the capacity of Prosser Creek Reservoir at; 30,000 acre-feet would not be:
large encugh to store all exchange water on the 50-70 releese schedules
heretofore explained. In such a year, the stresm inflow below Leke Tahoe
would be sufficlent to meet the Floriston Ra‘ce for a period of several '
months without releasing water from Lake Tshoe. The Tahoe releases for
fishery purpeses over such a long period would exceed the eapaci’cy of -
Prosser éreek Resexvolr provided to make the exchange. 'Operaﬁion studies
show that this condition happened but once during the peripd'eevered by this
study. The effect of euch a ciz;cumsta.nce could be minimized through tha ald

off official stresam flow forecasts by reducing the releases from Lake Tahce

for fisheries so that .exchange capa,city of Prosser Creek Reservoir would

not be, exceeded. Studies show'tha.t the capaci'by of the' reservoir would .

bhe exceeded if +he 50-T0 second-foot release cri‘beria were maintained only

,when the April 1 runoff forecast indlcates that a sncwmelt runo*”f in ‘excess .

of 150 percent of normal will occur, and when 10, 000 acre-feet has been
storsd in the reservoir for i‘:.shery exchange purposes prior to April 1.
When this condition is confronted, fishery releases would be reduced 50.

that the capacity remaining in- the reservoir would allow a somewhat uniform
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exchange release for the estimated remaining period during which releases

from Lake Tshoe would not be reguired to meet Floriston Rates. Releases
would be eontinued at the reduced rate until the e:_céhange storage eyéle
had been completed.

5. Water impounded in Prosser Creek Reservoir for fishery

.eJ'cchange purposes would be released as soon &as practlcable- and in such

smounts as required to maiﬁtain req;uire'd flows in the Truckee ~Riyer at
Floriston. Whenever releases at Lake Tahoe reciuired to ma.inf;ain vtl\ze |
Floriston Rate exceed the minminn«i:low for fishery purpeses (50 or 70
c.f.s.), the leke releases would be he.ld> at the minim\m flow ‘and the
remainder would.'be released from Prdssér Creek P.eseﬁroir to meet the
Floriston Rate. In this manner the exéhangF cycle ﬁould bé compléted
and the storage in Lake Tshoe woui(%i be restored to the amount it would
have been without the fishery relesase, Reieaées from Prosser -Creek
Reservoir would be made as needed to supplement the reconnnen&ed mininm
Lake Tahoe relesses in order ;c,o mainta.iri the Flériston‘Rate as determined
from the operation study. Maximm e.verage nonthly releases would oy
exceed 250 second-feet. Releases necessary to evacuate the reservoir
for flood control purposes vould be in eddition to the fishery releases. :

6. The reservolr would be evacus.ted to provide 20,000 acre-feet
of inviolate space for flood control dx_xring.“bhe rain-flood _per_iqd Mevember_
through April 10 ‘each year. Between ll.xpril 10 and July 15, vafyiﬁg-azﬁounfs
of flood: contrél space would be held 1riviole.te ciepeﬁding‘ on .sngw: ;ﬁrveys |
and runoff forecasts , as recommended by tﬁ‘eAGorps Aéi‘ Engineers. VA

T. Whenever aétive s_storage spa.ée is available 1n thei'_relse'rvoir

without encroaching en the inviolate flood space, excess Tlows of Prosser

10




Creek whigh would normally cause or contribute to spills at Derby Dam

would be stored in the réservoir' in addition to exchenge_storagé re-
gquirements, This exeess stored .water would be held and used to offset
reservoir evaporstion losses. It would also be ﬁsed as an operational
pooel to offset deficiént flows of Prosser Creek as eiplained in Item 2
(b), and for exchange purposes as explained in Items 3 (a) and. 3 (b).
This excess .stored water would be released .in such amounts and at. such -
times a8 désirable or necessary to provide flood control space or to
meet exchange storage req_uirements‘. B

8. A minimum flow of S second-~feet ﬁould be maintained in
Prosser Creek below Prosser Creek Dem, excepﬁ that 'only the natural flow
of Prosser Creck at the dam would be maintained. when the natural flow
was less then 5 s&écnd-féeto This minimum release from the freservoir
would have first priority on the use of Prosser Cresk ’flows and woﬂd
be maintained even though the flows were not snfficient +0 meet other -

operational demands.

9. A minimm reservoir of 1,200 acre-feet would be maintained.



Annual benefits attributeble to this development based on pre-
liminary estimates supplied by the Corps of Engineers and the Fish and
Wildiife Service, and Buream of Reclemation cost estimates are as follows:

Estimé.ted annual benefit:

Flood control benefits (Jan. 1956 price level) - - - - $200,000
Fishery benefits (price level unknown) - = = = - = = = _ 51,000
s Total estimated annual benefits = - = = = = = - - - $25l,000v

Estimated develoyment cost Prosser Creek R.,servoir. ’

1/ Conmstruction cost, 30,000 acre-feet capacity - - - —$1+ 500,000
Interest during construction - -« = = = = = = = = = ~ 112,500
Total $4, 612,500

Annuel equivalent of construction cost-
including interest during construction over

100 years with interest at 25 percent - - - - - - ' $126,000
 Estimeted OMER - = = = = = = = = = = = = = = = 7,800
e " . Potal annual cost $133,800

Benefit/cost ratio = 1-3-3"5 z 1.88 to 1.00

Y " Estimate based on current construction costs.

S12
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The following table summarizes capaclty reqpirements of

Prosser Creek Reservoir for flood control and fishery purposes,
independently end as a joint venture, together with respective esti-

mates of assoclated benefits and development costs.

Single purpose : Dual purpose
Prosser Creek Reservoir Prosser Creek Reservoir
For - For flood For fisheries ‘and . -
Pisheries control flood control

Capacity required , o - _

(A.F.) o - 26,000 20,000 30,000
Estimated con- :

struction cost $4,100,000 ~ $3,600,000 $h, 500,000
Interest during ' . ' ,

construction - 102,500 90,000 112,500
Ammual equivalent

of construction
" cost including

interest during

constructlon over

100 years at 2% _ . ’

per cent interest $114,800 $100,800 $126,000
Estimated annual .

. OM&R cost 7,800 ) 6,800 7,800

" Total estimated

annual cost $122,600 $107,600 $133,800

Annusl benefits $51,000 $200,000 - $251,000
Ratio of benefits o :

to costs 0.42 to 1,00 . 1.86 to 1.00 1.88 to 1.00

By inspection, the fishery increment (Prosser Creek development .
costs for & 30,000-acre-foot reservoir minus those for a 20, OOO-acre-foot
reserVoir) would be justified economically. _ .

'Annuallrc‘ost of fishery increment =, $133,800 minus $107,600 = $26,200
Estimsted snnual $ishery b;egeflit‘sv = $51,000

Ratio of benefits to costs = $51,000/$26,200 = 1.9 to 1

13




Using the Separable Cost-ﬁémaining Benefit Method of allocation,

the costs of developlng Prosser Creek Reservoir to a capé.city of 30,000

-acre~-feet would be epportioned between %he two purposeskas follows:

Construction cost .
Interest during construction

' Totel development cost
Annuel equivalent of
. development cost over 100
yéers at 25 percent interest
Allocated OM&R
Total ellocated annual cost
Estimated annual benefits

Benefit/cost ratio

January 14, 1958
Rev.. July 1, 1958

Flood Control

$2,948,000
762500

$3,02%,500

$82,600
5,300

$87,900
$200,000

2.28 to 1.00

Fisheries Total
$1,552,000 $k, 500,000
36,000 112,500
$1,588,000  $4,612,500
$43,400 $126,000
2, 500 7,800

$45,900 $133,800
$51,000 $251,obo

1.11 t0 1.00 1.88 to 1.00
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EFFECT OF PROSSER CREEK RESERVOIR
CN IAKE TAHOE OUTFLOWS
UNDER PLAN OF DPEVELOPMERY T
Number of Months That Average Flow at Lake
: Tehoe Outlet Wes As .Shown Below =~ = =~ -
Without - Washoe Project Operation |
Project . Without Prosser - With Prosser
: (Newlands Study) Creek Reservoir Creek Reservolir
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