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Ofﬁoo. Pistrict Enginser, Seattle Digtriet, Corps of hgin.n-l, 5‘7”
Easth Marginal Hay, Jeattle k, Washington

TO1 Divisisn Engineer, Berth Paeifis Divisise, Corps of Mnglnesrs,
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1, m.mmmmumw,mm-
posed operation sehedule mltsdtted with baxis lsttar has besn resen.
sidared and revised. The revised f10od captrol regnlations submdtted 'O -
herewith as Inclssurs 6, have bean prepared to incorporats \he
cortained in the sesond indorsemant. uuthcimlndaadari_m
schedule far surcharge starsgs and emsrgescy oparation -m!&h”‘i’.:’ =
scheduls was hesoming tos lengihy, so the format was @ to the " T
present style. The regnlation sabedule, starm studign and other pm.m
uumwmuauuwmmmmmu
incivded as Ynslosure 7.

RPN ‘:

2. A draft of the saheduls pressnted herewdth wes subtmitted to the
City of Seattls lLight Departmeni for eomagrd s and stggestions. Persocnal
of the Light Departmant studied the draft and mggested ssveral echangea,
Whebaver the siggested ahanges in Do way impaired the affestive operatisn
orm.wrunmm,uqmmmumuum-
alosed sehadnle.

3. Operation of the projest for {lood control wtilixing the revised
regulatisn saheduls is based primarily opn forecasts to be issued Ly the
U. S. Neather Bureaun, Aa of tha secand indorsement data the Weathaer
Buresy was nat preparing foresasts for Skiagit River st Canereie, Bow-
ever, in response to A request from this office, tha ¥Weather Bursan has
Mnmummzmumarl,u,mmm
forecasts of diseharge for thia station. Yhase forecasts will normally
be availahle daily from 1 Ostober through 31 Mareh, ‘henaver floeds are
imminant or 4in pregress, the Weather Bureau will lasue forecasts every
six hours, The Weather Buresu is alsc prepared to lssue farecasts for
disaharges at 3Jedre Woalley whish is at the head of the ares mubjeet to
savere flooding. Addltional studies are being mada to insrease the as-
curasy of theee furecasts,

4. The City of Seaitle constructed Roas Beservoir primarily as a
power projest and provimien for inclusion af flood eantrol requiremsnts
presants oparationsl sonfliects, The City of Sgattls opersties its phnu
on Skagit Biver in conjunction with the Nartdwest Power Peal and would
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the 4isadarge vas «lose to Lut ¢id not exceed 90,000 sescnd-feed ad
Conerete or 100,000 seecmi-fest at Sedrv Voollay.
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Conorete (1924 to dats) cemmrring in Ooto
tudied,

than 65,000 second-feet at aither Sedre Yoollsy
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The next step was to deterniine the smousti of stosuge required
at Hoas Beservoir t0 pravide the maximusm crest reduction st Sedro Voilley.

T

forecasts Bay hxve been for flows sdove 90,000 sesomd-feet at Conarete

and ascordiag to the sadeduls storaga would bave besn Tequired,
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camnot be justiftied,

The origisal requiremsat of ¢ reservatica of 200,000 sere~fest

Mo flead

mﬁnamdaunthunonduummqmmﬂ.m X
the flood sterage should equal the eatire Baximm 5-day rww-aff at ¢h9

" S

13.

of flood storsge et Bogs Saserveir was satablisbed 1a 1946,
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Proposed -Fevision of Article 36, License for ijm T
No. S53-Vashingten

nmcmtmomumornoun-mmu,
, Skagit River, Washington

mmmnzmuz;w,mmnwu
opsrated in the interest of flood comtrol ss pressribed harein. :

1. wu-muudummmozus,s&zmm
ing miniwum smounts of sterage space w1l be reserved for flood gontrol:

Date Stor R

1 November 0 S Sl
5 e 21,“ . =g
18 . 62,000 T o
20 ¢ 83,000

25 . 104 ,000
30 125,000

1 December to 15 March 125,000

2. Seheduls of operstiom during flood periodst

a. Then the flow of Skagit River at thes gaging station mear
Conorete reaches a disehargs of 50,000 seacond-feet and has insreased
at least 5,000 sevcond-feet in the preceding hour, or when the diseharge
exceeds (0,000 second-feet, the licensee shall release only such flowe
from Ross Reservoir as are necessary to the narmssl productiom of eleo-
trie energy at the Ross, Diablo, and Gorge plamts (spproximately 6,000
second-feat maximnm).

b, HNormal power releases only shall econtinue until the dis-
charge st ths gsge near Conorete has recained constent for one hour or
has oomsenced to decrease, and the discharge of Sauk River st the U, 8,
Teoclogical Survey gaging station near Sauk has decressed for at lesst
four hours, or until the reservoir level resches the top of the gates.

c. If the reservoir level reaches the top of gates (elsvatica
1,600 feet), releasa of watar shall be regnlated to maintain the reser-
voir at that level until downstream discharge coenditions of item b. are
obtained or until all gates are completsly opened.
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3. Evacuation of water stored during floeds: After dischargs st
Conorete has remained constant for an hour or has commenced to decresss
and the discharge of Sguk River nesr Sauk has deoressed for four hours,
Rogs Ressrvoir shal)l be opersted in ascordance with whishever of the
following schedules is applisable.

a. If the reservoir level is less then 1,500 feet, releases
from Ross Reservoir shall be increased heurly at a rate equal to tde
rata of dedrease of discharge at Sauk, dut not to axceed sn incresse im
rate of 5,000 sesond=fwet per hour. Thess increases shall ecntimue untild
a maximum diseharge of 20,000 second-fast shall be reached ad Eevhalem.
This discharge at Newhalem shall be maintained until the required amount
of flood scntrul storage space is again available.

b. If the pool elevatiom is 1,600 feet and spillwmy gates hawe
been partislly opaned to maintain the pool at thst elevaticn, relesss of
wvater shsll be regulated to maintain that pool elsvation until the din-
charge at Newhalem decreases to 25,000 seeond-feet. Ralease of water
will then bes regulsted to maintain the discharges at Yewhalem at 95,000
second-feet urtil tha required flood control storsge is attained,

¢, If al) gates have been fully cpensd durirg the storage
period, they shall remain fully open until tde poel elevation recedes
to elevation 1,600 feet. Ralense ¢f water will then be regulsted te
maintain tha pool slevaticon at elevation 1,500 feet until the discharge
at Newhalam recedes to 25,000 setond~feet. Releases shall then be made
from Rpss Reservoir te méintain the flew at Newhalew st 25,000 sagond-
feet until all gates are fully closed and the required flood socntrol
storage 1s availeble,

4. QReservoir operation for a flood series: If a second flood
appears imminent and the flood storage of the orevious flood hae not
been completely evacusted, the licensee will, upon the direction of
the Corps of Inginsers, incresse the rate of evacuation to yield s
uaximma flow of 10,000 second-fest at Newhalem. When the discharge
near Concrate again incresses sbove 60,000 second-feet, relesses from
Rose Resesrvoir shall be reduced hourly at a rate squal to the rate of
inorease of disecharge of Skagit River near Conorete, but not to exceed
s dearease in rats of 5,000 second-feet per hour, Releases shall be
detreased in this manner until only flows necessary to the normal pro—-
dustion of esleetrio energy are released. Starage shall then continve
25 outlined in gection 2,

S. The licensee ahal) be responsidle for providing a reliable
compunications network that will {nsure recsipt of the information
at Ross Dam necessary to operate the reservoir during emergency flood
conditions in accerdances with the preceding regnlations.

6. The sdove flood-contrcl operstiscn scheduls is subject to revi-
sion by the Federal Power Commission at sny future dste if sore detailed
hydrologls data beoome available with whish to refine the schedule.

2 .
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Bhgl.s River, Washington

Factors Affecting Propesed Ragulatios Flaa

1, mmmnmmwmommmu
Article 36 of the Federal Pewer Comairglich 1icense for Projm Ro. 553~
Yashington which ig ¢ivemn in inclosurs 1.

2. Effect of Upper Bkagit Xiver rocnlnian. = Ross dam and ressr-
voir are lecated in a far upsiresa position with reletion te the
primary flood plain area whieh lies west of Sedro—Soolley. Partheracrs,
thodﬂimnb‘dnnbjuttoﬂcuhuuwhnmm ie oneo -

Mlmmitﬂndmmoﬁthuothcmotm
Skagit Bmgin. Ros» reservoir by itself canmot, with any amsunt of .
storage, mtmammmwammwmm.
Rosa reserveir can, hewever, achieve reductions in flsed pesks which
are particularly significant for mediom flocods which ruﬂ. to dntp
tha downstresaa lsvee system. .

3. Ploodmnou.-tuhdyofthemtblyﬁltrihund‘m
flows at Sedro-¥oolley shows that flowe ip excess of the domunstrean
channel capacity would nermally cecur in the peried from )1 Fevemwbsr to
15 Herch esch sesson, The slight shance of a miner flood flow in
Octoder does not warrant flood storags in Roas reservolr shen the less
of valuable¢ power storage in that month {a considered. Aifter Narch
the reservolr would be drawn domn by normkl power oparation in any
ecase, and later minor flecd flows would be retained to replenish the
power storsge. The proposed regulation is therefere applied to this
Bovember to ¥arch psriocd. The study "as also shomm that flood pot.enti-
alitiss after )} Lecesbsr are mach greater than in November, snd
.moﬂqbnnﬂm&ndmmmm”uwruch
the ful)l amount of storage at the end of the xonth has bheen stipulated,

2/95(aT8 VTIRO=0OI] 48a0J STIFEESITSZZ008 GAN

4o Amcmant of flood-control storage spacs. - Lstorminmation of
this reguirssent has been based on several oconsidarations as lollows:

B. 3Storage required for loods of record.
b, Storage required for standard project flood,
¢, FEffgct on powsr revamues.

Esch of these points will be brisfly dizcussed fn turm,

5. wt&m.um.-mwmwad
floods of record and the operating procedure 3s given in inclosure 1.

P 000634 . /o 27



‘the maximin amsunt of storage required is 85,000 acre-feset. Ihis

storage would have been needed for the maxigom flood of record in

1909 acd would have reduced the Sedro-Koolley peak dlscharze froa

220,000 second-feet to 205,000 secand-fest. The non—damaging flow
st Sedro-¥oolley 1s 120,000 seeand-feet.

6. Starsge for standayrd project floocd. - Basin hydrelogisal
faators and river hydrographe have been prepared for the standard
project flood 1n connectiom with the current floed-ocomtrol report
on Skaglt River. For this flood 155,000 acre-fest of storags s=pace
would be racguired in Rous reservolr to achieve ite maximmm effeat
on tre peax diacharze at Sedro-¥oolley. The standard project flood
peak al Cedro-Roclley is 440,000 second-feet and Rose storsge would
Teduce 1% to 415,000 second~-feet. For mach a large floed the reduc-
tion given by Ro22 reservoir is of little importance when no sterage
sontrol existe on the other major tributaries. The flocd-control
report studies indicate that cootrol by storage on other tridutaries
i1z not eaonomisally feasidle in the feresesadle future,

7. Effesct on powar revonunes. - The Seattle City Light Departaent
wks Asked by the district engineer ‘o evaluate expeocted power revenuse
losses for varying ssounts of fleocd-contral stersge resarvation in
fose raservoir. The Light Departaent furnished exsellsat coopesratien
on this and gther mattare in cennsetion mith the propesed revision.,
The Iight Departoent estimatss that over a leng pericd of time and
dssuming operation of tre Siagit systeam plants in the Northwest Powar
Pool expected losses are as fellows:

Flood control storage innual revesus lose
100,000 acre-feet $20,000
125,000 . 25,000
150,000 . 47,500
175,000 . 65,000
200,000 . 92,000

From the tabunlation 1t appeas that revemme loages for storage up to0
125,000 acre—~fest are nouinal and above that amount thay appreciadly
increase. '

8. A maximme flood-contral storage space of 125,000 aore-feet
has baan selected becansa it ir wall in exzess of that required for
the mexisma flood of record and 1t doss not cause an undus loss to
the Seattle light Departaent., A flood storage requirement of 155,000
acre~feet for protection againet the standard project flood is mot
believed to be warranted when consideration is given to its vexy
reacte chance of ocecurrence and also to the negligible flood peak
reduction that Ross storage comld give,
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9. Operating procedure. -~ The datailed mothod of operating the
Teservair in the interest of flood control has besn arrived at after
careful stedy of the pattern of flood occurrence in ths Skagit River
Basin and after digcussion with Light Departaent representatives te
insaore that the plan is workable., Pertinent peints regarding the

cperating requiresents are given in the following paragrephs.

10. Start of flood storage. - Coomancement of flood storage
in Ro#rz resarvoir is related to the followlng facters:

a. Trasvel time from Ross dan %0 confluence of Skagit
and Sapk Rivers - about 2 hours.

b. The faot that Sauk River {2 a major flood cantridatary.
Unless Sauk stages are high or rising, serious flooding belgw at
Sedro—¥oolley would not oscur,

¢. The flood hydrographs on Jxagit River are all aharse-
terized by repid rises. The river can chamge from normal flems to
flood flows within & 24-hour period.

The time for starting (lood storsge bas therefore been set in relation
to Sank discharge snd Siagit discharge at Concrets 2o as Lo be neither
too early, and thereby waste atorage, nor too late to be effzative,
The travel time from Roas dam to Sank mecessitatss storage at Hoss
before flood discharges are reached at Conorete.

13. Control gaging wtations. ~ Bstablished gaging stations
axist for Skagit River at Conorete and Newhalem, and for Sank River
nesr its mcuth. These statious are properly located gsogrephically
to give the needed streamflos data for floed-control operation of
Ross reservoir. The Simgit at Conorete and Sank gzagew are in rather
isclated locationa and aight not be working because of mschanicsl
breakdown when needed during floods. If one of these gages becaze
inoperative during a {lood, the other conld serve quite well for
operation under emergency conditions. The zage at Newhalem is readily
available-te oparating psrsonnel of the Gorge plant of the Seattle
light Departasmt and data frow this gage conld be counted on except
in the coat unusual circamstances. _

12. Ueperdable snd frequent inforsation adoul river stage= ls
essential to the proposed operstion procedure. To achiave this end
sutomatic radlo reporting zages at Conerete and on fank River are
requirsd. location of the 3zages is such that reports might be
directly transmitted to the Baker 2iver powsr plant, cwned by the
Puget Scund Power and Light Company, froa where they could be relayed
ovsr carrier circuit telsphons comsunication to Josa dam via Seattle.
This gemeral type of plan has bean discussed with Light Departasnt
represantatives and it appears to be feasible,

3
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13. Times of release of stored locd waters. -~ The svesified time
for releaming flood watars ls also dependent upon the faetors enumsraded
in parsgraph 10 preceding. Tize o7 relesse has alse been Joverned by
the prinatpla that once a flood pesk 223 bzen zttained at Sedro-#Hoollmy,
releacos from 305§ reservolr which would tand to exterd the recession
sida of the hydrograch =11l not cauvce smy si /mnifizant addlidonal damage.
Early release of storad flood raters is important so that tre spasge
say be evacuated to take care of a poawirle second and highsr flood
poak. Tha occurrence of rtorwg in a8 seriss {a =raractaeristic of tie
Puget Jound region so that cne Tlecd pesx i3 frecueontly a warming for
another following a short tims later.

14. Rates of releasz of stored {locd watars nave been 2p€cifled

%0 28 0 cause %2 least camaze anc¢ incozvenience ip the lippar Siagit
7alley, wille accomplishing a1 racld evacuilion of tha reaervoir,
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