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1, m.wmmzumw mm-
posad operation sehednle sudmitted xdth hamia lsttar har bees reasn-
sidared and revised. The revised f1sod captrol regmlations swimdited ‘i, -
barewith as Inslesure 6, have heas prepared tn intorparats Lhe
aontained in Aba sesond indarsemant. With the inalgsion af & regulitige: -
schednle far surtharge starage and emargesey sparsdion Q.honni_t_lh"'-'_"
sahaduls wmg hesoming toa langhhy, 20 the forwat wms e g e - T
present styla. Tha regnlatisn sabedula, starm stidiem and other pqﬂ.hi-i
aumwnmmu.naummmummmmu
incinded as Yuslosura 7.

i_,gf“

2. 4 draft of the sabadula pressnted harewith was sudaitted to the
City of Seattls Light Departmesi for acmserts and suggestions. Persarnal
of the Light Departmeut studied the draft and mggeated msveral ghangsa,
Whanaver the saggestad ahanges in Do way impaired the affestive opearatisn
orm.wrmmm,mmmmmmmw
alosed sshadnle.

3. Operation af tha projest for flood aontral wiilixing the reviaed
regulatisn sahecdula {a based primarily on forecasts to be lssued Yy the
0. S. Nesther Barean, Aa of tha second indorsement data ths Weathar
Dresn was nat preparing foresasts for Sagit River st Canareia. Bow-
aver, {n rasponse ta A request from this offisa, tha Weaihar Burean hax
mnmumwzmumurl 12, 18 and A-~hour
farecasts af disaharge fer thia mtation, Yhn.faruuhdumm
be availahla dally fyrom 1 Oatober through 311 Mareh, Whanaver floods are
{mminant ar {n progress, the Wasther Bureau will iasue foredasts every
aly bonre. YThs Weather Bures: ia also prepared to issue farecasts for
discbarges st Jerdre Woallay whish iz at the head of the ares mbdjiset to
savere flacding. Additicpa) staudias are baing mada to {inareses tha 8-
auraay of theee furecasta,

&. Tha City of Sexitle counstrugtsd Egas Beservoir primarily az a
postar projest and proviedan for inclnsion ef flsod esntrol reguiremsmts .
presagts oparational sonfliets. Tha City of Sesttls oparsties {(tz nlantg
on Seagit Meer in canjunatinn with the EBartdwest Poser Peal and would -
varmally, in tha intarest of power, maistaip a full reserveir through -
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the event inflov Detveem the tao staticas sruesds that which would compen—

pertsda

In meah cuses thw

foresustd Bay Mxve bean for flows sdove 90,000 sasomd-feet at Conareie

In sapy of thess high-wmter
and ascordiang to the sabeduls starsge would have besn reguired. Yhe

(1924 to dats) cemmrring in Outo

the saximus crest reduction at Sedro VYoollsey.
000 secsnd-fest at aither Bedre Yoallsy

; 111 65.
and Conerete
i studied,

The next step was o detertilne the smousi of storsge required

9.

at foas Beserweir o pravids
of
the 4lsadarge vas iode 40 but did not esdeed 90,000. sssand-feet ad

Conarede or 100,000 sescad-fest at Sedrv ¥Yoollay.
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Pedervely stags, ave showm ea plate 22 of Inelesure 7, Tva

reduse the arvat disaieryge at fedrv Veallsy

150,000
174,000
200,000

12, The storage rasermatica af 120,000 save-feet plus the awailadla
iadiced sorebarge staraga will, as previounsly stated, affsol maxismm
aTest redustien for floods almsat agnal to the standand projeet fisod,

A larger sasust of starage aomld da adilised affisisatly se iafyequeatly
that requiring swah a reservation st tha anet of largs smual pover lsesas

cennot ba justified,

13. The origimal requiramsat of a reserwatioa af 200,000 sgre-faptd
of flood storage at hoss Sasarveir was antahliahed ta 1946, )
routings wars dome st the tine and an arbitrary samspiica ws mads thetd

u-nmdm.mmm-unng—mmrrugqg

A e —

No fead







|

Imlmmlo.

”"-'Propoi.d Ravision of Article 36, License for Projm
Ro. 553-¥ashingten

nodﬂmmmimofﬂulhmw,
Biagit Mver, Washingten

mmmwxmuz;w,mmu-mu
opsrated in tha interests of flocd somire) ss presaribed Ramein. '

1. wulmﬂmmtﬁlntnngQZtoS,ih‘tdlch
ing winiwom smcunts of starege space will be ressrved for flood eontroli

Date Storage spase T e
1 November ' 0 <L T
5 o 21,000 . e
10 . L2 ,000 ~oa T
15 . 62,000 . g
20 83,000 ’
25 e 104,000
ko " 125,000
1 December to 15 Mareh 12§,000

2. Sehedule of aperatiem during flood perioeds:

a. Vhen the flow af Skagit River st the gaging statice near
Conorete resches 8 diseharge of 50,000 second-feet and has incoreased
at least 5,000 second-feet in the preceding hour, or when tha diseharge
axoeeds 60,000 secand-feet, the licensee shal)l relesse omly such flows
from Rosa Reserveoir ag are nedessary to the narsal produdtiom of eleo—
trie energy at the Ross, Diadlo, and Oorge plarta (approximately 6,000
second-feet maximom).

b, HNHormal power releases only ahall aontinumse unmtil the dis~
aharge st tha gsge nsar Concrete has recained asonstand for ome hour e
hap comsanaed to decreass, and the discharge of Saunk River at the U, 8,
Tealogical Survey gaging statiovn mear Sauk has decreased for st lesst
four bours, or until the reservoir level resaches the top of the gates.

. If the rusarvoir lavel reachee the top of gates (elevatica
1,600 feet), releasa of watar shall be regnlated to maintein the raser-
voir at that lavel until downatresm discharge conditions of item b. are
obtained or until al) gates sre aompletsly opened.
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3. Ewvacuation of water atered during floadss After dischargs ad
Concrete has remainsd conatant for an hour or has comseanced to decresss
snd the 4discharge of Ssauk River nesr Sauk has dacreased for four hoors,
Boos Reesrvoir shal) be opersted im ascordeance with whishever of the
fallowing schedulss is applisable.

8. If the reservoir level is less then 1,600 fwet, relesses
from Ross Reservolr shall be incressed hourly at a rate equal tc the
rata of dearease of discharge at Samuk, but not to axoeed sn inaresse 1o
rate of 5,000 sasond=feuet per hour. Thess increases shall ecatinue until
a maxizum disehargs of 20,000 segond-fest shall be reachsd at Eevhalem.
This disaharge st Rewhalem shall be maintained until the requnired amounmt
of fleod scotrol storage space is again availabls.,

b. If the pool elevation i{s 1,500 feet and zpillwmy gates hawe
been partislly opamed to maintain the pool at that elsvaticn, relesss of
wvater shall be regulated to msintain that pool elsvation until tde din=-
abarge at Nevhalem dscreases to 25,000 sescnd-feet, FRalease of water
will then be regulsted to maintain the discharge at Senhslem ad 25,000
sesond~feet urtil the required flood conirol mtorage is attained.

¢, 1f al) getes have been fully opensd during the storsge

pariod, they shall resain fully opem until t2a posl elsvatiom revedss
to elevation 1,600 fest. Relense of water will then be regulated te
maintain tha pool slevatien at elevation 1,500 feet until the diacharge
at Newhalem recedss ta 25,000 setond-feet. Faleases shall then be made
from Rpes Reservoir te midintain the flow at Rewhalem at 25,000 sagond-
feet until sll gates are fully alossd and the required flood control
storsge 1is svaileble.

4. Reservoir operatiom for s flood seriez: If a second flood
appears imminent and the flood storage of the orevious flood has not
been cospletaly svscusted, the licensse will, upon the direoction of
the Corps of Enginsere, incresse ths rate of evacuation to yield s
waximm flow of 10,000 second-fest 2t Newhalem. When the discharpe
nexr Concrate again inoressss abowve 60,000 second-feet, ralesses {raa
Rose Ressrvoir shall be reduced hourly at a3 rats aqual to the rate of
inorease of discharge of Skagit River near Conorste, but not to exceed
a deerease in rats of 5,000 second-feat per hour. Relsases shall be
devreased in this menser until only flows necsssary to the normal pro—
dustion of slselrio enmergy are released. Storags shall them cont inue
a5 outlined in pectiom 2,

S. The licensse ahsll be respomsidle for providing a relisbls
compunications petwork that will {nsure recsipt of the information
st Rosa [am necessary to opersts the reserveir during esergency flood
oonditions in asccordancs with the preoceding regulations.

é. The sdove flood-comtrel operation scheduls s sudbject to revi-
sion by the Federal Powsr Commission ab sny future dsts 1if sore detailed
hydrologls data beoome available with whish to refine the schedule.
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th;u. River, Vashington

Faotars Affecting Propesed Ragulatioa Plaa

1. mmmﬂhmwywmowrﬁmu
Artiale 35 eof the Federal Pewsr Comisflén liocense for Projm Ro. 533~
Yashington wiich is ¢givem in inolosurs 1. )

2. 3iffeat of Upper Skagit Kver rdcnlnihn. ~ Rosy dan and reser-
voir sre lecated in a far upsireaa poaition with relation ta the

primary flaod plain area whish lies west of Sedro—Voollay. Parthermore, -

the drainage bagin subjest to regulation Yy Ress reservoir (s one:
having lese unit flood run—off thao other partioms of the
Skagit Sagin. Ross reservoir by iteelf csnmotl, with amy amoent of .
storags, mmmm-umwm».u.
Bows reservoir can, howsver, achiaeve rednotions in flsad pesks whiah
are partimlarly eignificant for mdinfloodlmiohmﬂ.mdmp
the downstreaa leves systaa.

3. Plood sesasen. = A stady of the menttly distributisn of damaging
flows at Sedro-¥oclley shows that flows in excess of the domnstrean
ghannel capacity would nermally oecor in the period from 1 Nevewber to
15 NMarch esch sesson. Tha slight chance of a miner flood flow in
October doss not warrand flood storege in Ross reservolr whan the loss
of valuable¢ power storage in that month {a considered. Aifter Heroh
the ressrvoir would be drawn dosn by normal power eperatiom in any
case, and later minor flecd flows world ba retainsd to replenish the
power storage. The proposed regulation is therefere applied to this
November (o March period. m.:m;malummsmoapomu-
alitiss aftar } Cecesbar are much grsater than in Eoveaber, and
accordingly a uniform dramigwn period during Novamber se as % resch
the ful)l smourd af storage at the end of the zonth has heen stipulated.

4o Ammnt of flood-control storage rpacs. - Determinmation af
this reqnirssent has bsen bosed on several oconsidarations es follcws:

a. Storags regired for flocds of record.
b. Storage reguired f{or standard praject flood,
c. ¥Effect on powar revemues.

Rach of these pointe wil)l be brisfly dimcuoassed tn turn,

5. Storage for floods of record. - Using the hydrographs of
flooda of record and the operating procadure s given in imclosure 1.
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the asximn amount of storage reguired is 85,000 asre~feet. This

atorage would bave been needed for ths sxximom flond of resord in

1909 acd would have rednced the Sadre-Xoonllay peak dlacharge from

220,000 second-feet to 205,000 seacnd-feet. The von—damsging flow
at Sedro—¥colley is 120,000 seeand-feat.

6. Stersge Cor standard project floocd. - Basin hydrelegisal
fastors and river hydrographs hava bean prepared fer the standard
projsct flood in esonnestiom with the aurrend flaoed-comtral repart
on Skagit Rivyer. For this floed 155,000 adre-feet of storngs =pace
wonld be raquired im 2ome ressrvoir to achlsve its maximnm effect
on tre peax dlacharge at Sedro-Ycolley. The standard project flood
peak al Cedro-Noolley ia 440,000 second-Teet and Roze storsge would
Teduce 1% to 415,000 second~feeb. For mach s lxrge floed the reduc-
tion given by Ross ressrvoir is of little importance whean mo storage
sontrol existe on the other mjor tributaries. The flocd-control
report studiss indicate that cootrol by storage on other tridutaries
1z not sacnaaisally feasible in the feresesadls future,

?7. Effect on powar revenues. - The Sesttle City Light Departusnt
was Asxed by the district engineer to svaluate expected power revenus
losses for varying ssocunts of flscd-contral stersge rssarvation in
Hose raservoir. The Light Departaent furnished axsellsnt cooperatien
on this ard gthar mattare in cenneetion mith the propowsed revisiom.,
The Iight Departoent estimatss that over A long period of time and
dssusding operation of the Siagit system plants in the Northwest Powar
Pool expected losses are as fellews:

Flood control storage inrual revesus losa
100,000 acre-feet $20,000
125,000 " 25,000
150,000 . 47,200
175,000 - 65,000
200,000 . 92,000

From ths tabumlation 1t appea™ that reverme loages for storage up to
125,000 acre—feet are mominal and above that amount thay appreciadly
inoreasse. '

8. A mawimuse flood-coniral storage space of 125,000 aore-feet
has beon seleoted bpocknsa it im wall in axczass of that required for
the mexiwna flood of record and it does not causs an undus loss to
the Seattle light Departaent., A flood storage requiremsnt of 155,000
acrs~feet for proteution againet the standard project flood is nmot
believed to be marranmted when considaration is gives to its vary °
reacts chance of cecurrence and also to ths negligible (lood peak
reduction that Epss storage could give.
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9. Operating procedurs. -~ The datailed mothod of operating the
reserveir in the interest of flood centrol has been arrived at aftar
ocareful study of the pattarn of flood occcurrence tn the Skagit River
Besin and afbter discusaion with Light Department representatives to
insore that the plan i3 workrble., Portinaat peints regarding the

operating reqiresants are given in the following paragraphs.

10. Start of flood storage. -~ Commencemsnt of flood storage
in Rear resarvoir is related to the fallawlng facters:

a. Yravel time from Ross dan to confluence of HTagit
and Seuk Rivers - abeut 2 hours.

b, The fagt thst Sauk River !3 a sajor flood contribdatary.
Unlesa Samk stages are high or rising, sericus flooding below at
Sedro-%oolley would not oseur.,

¢. The Mood hydregraphs an Seagit River are al}l sharse-
terined bty repid rises. The river can chamge from norma) (lews to
flood {lows within & 24-hour periad.

The time for starting flood storege has therefare been set in relation
to Sank discharge and Sagit dissharge at Conarets to 28 Lo be netither
toc early, and thareby wasts storage, nor too late bo be effcative.
The travel time from Hoas dam teo Sank necessitatss storags at Roms
before Mcod Al scharges are reachad at Conorete.

11. Cemtral gaging stations, ~ Bstablished gaging stations
axist for Skagit River at Conorets and Newhalem, and for Samk River
near its mcuth. Thesa statlons sre properly located geegrephically
to give the needed streamflow data f(or flood-control eperatioa of
Rogs reservolr. Tha Siagit at Cemarete and Sank gages are in rather
{ealated locaticna and night mot be working bectuss of machaniocal
breakdown whan needed during floads. If one of these gages becazne
inoperative during a flood, the othar conld servs quite well for
operatisn under smergency conditions. Thes zage at Newhalem 18 readily
available-te gpearating psrsonnal of the Gorze plant of the Seattle
tight Departasent and data frow this gage oouldbocounudonexoapt
in the goat unuswal ocircamslances.

12. Caperdahls apd fregquent $infor=ation aboul river stages is
essantia) 4o the proposed oparstion procaedure. To achtave this end
antesatio redio reperting jayes at Conarete and on faunk iiver are
requirsd. lomtion of the gages is such that reports might be
directly trantmitted to tha HSaker Biver power plant, owned by the
Puget Seund Power and Light Campany, from where they could be relayed
over carvier airocuit telsphons somsunication to Soss dam via Seattle.
This genaral type of plan has bean discussed with [4ght Department
represanlatives and {t appsars to be fesxible.

3

P 000636




13. Mme of release of stored loocd watars. - The specifiod time
for releaming flooc wBtars s also depaendant upan the Tactors enusarabed
in paragraph 10 preceding. Tiza of relassa haa also baen gZoverved by
tre prinsipla that opece a {lood pesax had baen attained at Sedro-¥aollmy,
roleaeas from 0se resarvolr which would tand to extend the recession
aslda of the hydrogravch 111 not cauce tmy af nifi:ant additional demaze.
Early releass o7 storad lood raters is importast so that tre epase
say bYe evacuated o taka cars of a poswirle second amd higher flood
poak. Tha occurrence of rtorwua in & serisa ta zraracteristic of tae
Puget 3ound reglon 20 that cne MNecd peax (9 recuontly a aarning for
another following a short tima later.

li. Rates of releaze of rlored Mocd Watars nave beep 206cLifled
%o 29 Lo caude % 2 least camaze anic incocvenience In the lppar Simgit
7alley, while accomplishing X rusid evecuition of tha reservolr,
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