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COI.UI1RIA RIVF.R TREATY 

D'ETAUrn OPRRATtrlG '!'JAN 

FOR COLL'M?lA Rl\'ta TflVo.TY STORAGE 

J .JULY 1971 Timl'llH;n 31 JULY 1972 

Thl;l Principles .. nd Proeedures for the Preparation and 

Use of Hydroolectdc Oporating Plan. inr Canadian Tru.ty Storage. 

lI.r;r""d by the tnLilies on 25 July 19'67. provide that the Entlt1e~ 

d"velop a O"t/l.iled Oper:>ting Plan for each yea,,' 5 IlctUl\l DperatiDn. 

The Cnnacli"n llntity ,,,,d tho U"iLad Stlltca Entity haruwlth ;IS""" 

t hat l im <'''''I'adian &tOJ:;l.l\c "ill be cperace,] in accordance with the 

"ttached "Detailed {lp"~'atior; Ploo for Coll""bia Rh'ar TJ:"aCy 

Storaga -- 1 .July 1971 t ht"''';;h 31 July 1972," date,] 19 Aur;u9t 1971. 

, 

Ray ' C. Willi,Con 
eM;"",,,n 
Cnnadi"n Entity 

" .'//)' a , r.u;:#< ~ 
H. R. Rich.",nd 
ChairlUn 
United State. Entity 

(Date sign~d) 
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DETAIl,ED OPERATING PLAll 

!"Oll COLUWl IJ. RIV"..R TREATY STORAGE 

1 JUl,Y 1911 TIili.OllGH 3 1 JULY 1972 

19 AUCUS'!' 1911 
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,. IN'nRPRE1'AtION 

DETAILED OPmAtIlfG !'LAN 
POR OOLUJalU RIVER TREoU'Y :m>RA.GE 
1 J1ILY 1971 'I'HROIIGH 31 J1JI.Y 1972 

In this document 

19 August 1971 

(.) -The Pr1.nciples and ProcedUI'1lS" IIIIM!le tb8 doc\Cllent "Principle. 

and Proced\lI't!Q tor the Preparat10n ILl'Id Ule ot ~droelectric 

Operatinj; Plans tor canadian TTeaty Storaae". dated 25 July 1967; 

(b) "baured OperatiIl£ Plan" ..... 1lNI the document "Columbia River 

Treaty Hydroelectric Operatinj; Plans tor Cane.dilLl'l Storage . 

Operating Yearn 1969-70 throUfth 1974-75" , dated 15 l'eblUIU')' 1969j 

(e) " the nood Control Plan~ =eana the dOCUlllent "lnte~ noed Con-

trol Operating Plan tor Punean and ArrOw Reservoiru" , dated 

• 12 Iiovellloor 1968 ; 

• 

(d ) "The Operating Year" !IIeo.ns the period trom 1 July 1971 thrOugh 

31 July 1972j 

(e) "Operatins c...nttee" ....ana the COlumbia River 'heaty Operating 

Committee; 

(t) "Detailed OperatiIts Plan" means e detailed operat1n6 plan prepared 

tor the Operating year by the Operatin6 Commit t ee pureuant to the 

Pr1nciplee and Procedures and oOn.:Jist tng ot the contento ot thb 

4ocu.ment. 

2. PREPARATION AlID SCOPE 

Thio DetaUed Operattne Plan hRs been developed rroca the Aneurad 

Operating Plan tor the Operating Year . Syatem 108d and resource 

estimates, duration ot critical period, flood control and other crltnria 
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baTe been rene".;!. and "Viaed in accordance with Section 16 ot the 

Principles and Procedures and adJusted as neceaaary. A reTiaed Crit i cal 

Pflrlod. SYlltf!lll Regulation "-eTeloped by the Pacitic No"thweet Coord1.nation 

Agrttement Group .... 8 adopted all the P1.na.l Critical PII"lod. Regulation. 

The probable e1tcct ot in1 tial tilling ot Libby rellervoi" ache<1uled t o l .. 1.h.;. 
begin in May 1972 wae taken into account. 

The data , crlterla and pro.;.-:!uree presented herein will b<I \Wed IlB 

deacrlbed tor the tormulation and \We ot Operating Rule C!.lrvee tor 

to" the whole ot the 1'r1t8'tJ' ato:rll£ie in Canada. The operation ot Libby 

dur1.ng 1Jl1t lal tilling will be coordinated with the I'lood. Control 

tione ot other rellervoire. 

The usable Treaty atorage content available to" power pW"poaea during 

the Operating Year 111 8.5 milion acre-teet dilltributed 8e tollow~1I 

Duncan Reservoir 

1. 411 lIIi.lllon acre-teet (711 .4 thDUsa.nd second_toot-daye) 

between ele .. tione 1892.0 feet and 1792.4 teet , 11188.eure<l at 

Duncan toreooy. (Baeed on B. C. Hydro table u,ted 24 April 

1968. ) 

AITOYI Reaervoir 

7 . 089 mllioo acre-fee t (}57}.4 thousand eecond_toOt-days) 

between elevations 1444.0 teet and 1377.7 teet, 1I'I88eured at 

l'II.uquier, B. C. (Based on data supplied B.C . Hydro by 

K • .l . Henry, C. B.A . Er!,g1nee,,1ng Ltd . dated 11 (k:tober 1966.) 

'I'M uaable Treaty ator.gtl evaUable tor noraal. fiood control purposee 

tor the Operat ing Year 111 1.27 million acre-teet (640. } thouaand 

, 

• 



• 

• 

• 
--

oecond-tOOt-da~e) in Duncan Reservo!r below elevation 1892. 0 feet nnd 

7.1 ..uUon ac~!e"t (J579. 6 thousand s Beond- toot-daYII) 1.n Arrow 

Reservoir bel ow .levation 1444.0 t eet , except that additional stor88e 

in Arrow Reaervoir between elevatiOn!! 1444 . 0 teet and 1446 . 0 hot may 

alao be oporeted tor f'lood control plUl)osea w:der apec:Lal o1r<:umstancea, 

aD described 11> the P'lo«! Control Plan. 

Dur1.Dg the Operating lear, by ~ement with B. P. A" B. C. Iqdro will 

provide 2 teet ot etoI"/l6e SpeCD additional to Treaty Stonog8 in Arrow 

Ronrvoir and or111 releaae ftII.wr atored in Whatshnn ROUBrvoir. lle1 t her 

of these operation:. 111 part ot thill Detailed. aperat1Jle; Plan and the 

Opon< t1.Dg Comm.1ttee will enaure that IU1Y e t ol'8fl:Bs and relee.lles carried 

out UDder the B. P. A. _ B. C. Hydro agreement will not con!l1ct .. 1\11 any 

of the provi81ol1$ of this Dete.lled Operat1n6 Plan • 

}. OPBRJ.'l'INIl RULE CURW 

The Operating Bul. Curve tor eacb ot the Duncan and Arrow Reservoirs 

dur1.Dg tbe pertod 1 July 1971 throUBh }1 J uly 1972, to be dete rmiJled in 

Bceord.ance W'ith the ret.renee docUClenh ot Section 1, 1A det 1.ned aa 

tol101rS: 

a. Ilur1.II6 1 JI.lly 1971 throueh 31 DeclUlber 1971 , it 18 the higher ot 

the Critical Rule Curve and the Aesu.."'f!d. Retill Cun"e . except t.bat 

Wlder no condi t ione ehall i t be higher than the Pl ood Control 

Stont.ae Reul"'YII.tioo eurv-e . 

b. Purine: 1 JIln\IILry 1972 throueh 31 July 1972 . it is the lower ot the 

A89\lI'ed Retul Curve and the Var1able Ret1.l.l Curve tor DwlcaD and. 

is tho Critical Ruh Curve t or A1TO"fI'. Prior to the operation ot 

Mi ca there 1e eurtle1ent infio. e t Arrow tor both reservoir retill 

, 
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and .. ter releases to Illeet dO'lflUltream power requirements under 

adverse atreaJllflow conditiol18. Refill criteria 1uLv.. been inoor­

porated 111 the 1'100d. Control Plan t o assure 11I1t1ation of refUl 

under a Mlt s&quenee such that the nOQ<l. control ref1ll period. is 

late in coamenc1.ng. 

4. OPERATION 

The operation ot C&Nt.d1an Storage by the Columb1a River 'r'r""ty Ope:rat11lf!; 

Co..-ittee dur1l!g the period. 1 July 1971 throlJ&h }1 July 1972 will be 111 

acoordance with the reference dooument~ of Section 1, and the following 

operat1.ng guideol 

B. Critic&1 Rule Curve and Assured Refill Curve for 

INncan, ArrOw and the whole of canadian storage . 

b. Plood. Control Storage Reservation Diagram for 

c . 1'100d Control Storage Reservation Diagraa for 

Noteel . 

Exhibit 1 

Exhibit 2 

Exhibit} 

(1) The ef!llsonal. vol""", 11l:now torecast for the Columba River at 

The I8ll .. IlUppl.ied by the thUted Statea Seotion of the Opera­

tine CDa!li ttea sho.ll be ..... ed to obtain the l'lood. Control Storage 

Reservation Curve for Arrow. 

(2) The vollll:le 1ntlow foreca:s t1.ng and Variable Refill ~ pro­

cedures for Duncan &nd AITOW IIhBll be 8S eet out in doc\W8nt 

anti tled "Runoff Volume i"onC8et Pr<>gra.o> for Ce.nad1.Bn Columbia 

River Treaty Regervoirs" dated 15 All.gU8t 1969, with subsequent 

moditicatiolUl agreed to by the Operattna Ca-itt ee • 
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(,) Por the purpose of thia document the Variable Re t U.l Curve 

for Canad1an atomge ia r epresented by th'" Duncan VIlrU.ble 

Re:!:1ll Curve. 

5. SCHEDULING S'l'ORAGE REGUI.l.TION 

• • The Operating CollD1ttee w111 exchane;e all clU'rent operet1ne; data 

neces.ry to the ngulat10n ot canadian Sto~ proJects, 

b . Unlea~ otherwiBe agreed , reque9t~ by the U,S, Section of the 

Operat1.ne: ComaiUee for the regulation of the Ce.nadlan Sto:rae;;e 

content will be roade to the canadian Section of the Operat1.ng 

ComrUttee on a regular ba"ia in accordance With the tollClWinfl 

procedures : 

(1) "e"tiY Requests for StoI'!l!! Regulation Durin,Is the Sta!8fl. 

Drawd.o.m SeaeOfl, 

(a) T1m1Jy!; of Requests. "preliminary request will be 

""""e not later than noon each Thuraday , tollowed by 

s final request by noon Priday it necessary. 

(b) Conf'lI""9.tion of P."9ueata, 'rltten con!lr-.tion ot the 

requeat will be diGpatohed on Friday 111 aecord.ance with 

the tolloor1n6 fOrtH t, 

"Thia ooao:oage Will contil"Dl our verbal requ8et of this 
etorin& in 

da" for the (dra1'tin&) of ___ ~KSFD (tl'Oll.) the whole 

of CanaoUen "t0l'W.i!le f or th" period ( (date) 

C(--'(""'''')L_). This r&quest ttl baaed on an eatiJllated 

ave:rae;;e Wlow or ____ ltcFS to Arrow Lakes aDd or 

_____ KCPS to Duncan Le.ke du.rin& the above men-

tioned period. It ia 01U' underatandin& that dur1Jle thle 

perlod the ew.d1an. Entity pUma to diflcharge an Ilverage 

, 
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(0) 

., _ ___ KCl'S :trom the Arrow Lakes project and _ __ _ 

KCPS from the J)lmClln Project." 

Period Covered by ReoueGt. The period "ovaNd by the 

request "tall be rra::.. oeoo houn on the SurIda,. follow1.n6 

the date 01' the weekly request to oaoo houre on the Sun­

day a week later. 

(d) Release Deterllli.nll.tiooe . The UIOWlt or ""ter ",leased 

or stored dW'ing the period at the request will be 

determined by ~ changes in reservoir elevation at 

Duncan and ArrOw. 'rhe chaz'l,<Je in Arrow stoTa6e content 

will be detenained \l,II!na: the 88U68 near ?a\.li:iuier , B. C., 

tor the Loftr Arro- Lalc:e and Wl1D8 the gauge near liaku$p, 

B, C. , for the Upper Arro ... Lake. The reservoir volume 

tables which will be USed are tor Dunean dated 24 April 

1968 and tor Upper Arrow and !.oqr Arrow dated Apr il 1968 . 

(e) Delivery, Requested storage relessee will be made 

ettect1~ at the Canad1an-llnited States bonier. The 

l'9C!ueet "1111 lie deemed to have been fuJ.!1l1ed it the total 

UIOllnt of e tor8f;" .... ter requeeted 18 released tros ll\Inean 

and Arrow reservoirs , proY1.ded an amount eq ..... l to or 

greater than the Duncan etorage water relesse 18 concurrent ly 

d1acharged past Corra Linn IBm. Reques t !!! of the U. S. Section 

of the Open.t~ Col!Dll1ttee w:U1 ~~ognize that a t 10'11' ele_ 

VIlt10ns d18~harge of etoms .. from Arrow reeervoir IIIIL1 be 

11a1ted bo!eaUfle of channel restrictiOlUl between the UpP9r 

and Lower Le.kell • 

6 
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(f ) J4odH1cationa. l! any l:IOd1.ticatiOll to a -..r1tten request 

18 agreed by the Operating Committee , a further 'f!ritten 

re/!.ueat aupersedi.De; the orlginal wr1 Uen requeet will be 

diapatched 1Jnmed1.a tely by the U,S. Seetion of the OpeNt1ng 

Col!llll1ttee to the canadian Section of the Operatinf; Coanttee . 

(g) Non-RaIlUM Openl.tion. Any epec1.al operat:IPn 'fIhich 110 

agreed by the Operating Comm.1ttee w1l1 be suitably doc\>­

mented. 

(2) Daily Regu8Bt tor StoraGe Regulation During the Plood Cont rol 

Season. 

(a ) PoreCll.Qta. Seallonal runoff' vOlume torecaate allall be 

lI*de a-va1lable by the Sect10n reoponeible tor the fore­

cast no later than the seventh of each ~nth. SG required, 

Porecallte 01' Bea.3Ol'I8.1 :runoff' voll.llH! at period, other than 

those representing month_end conditione cay be requested 

by t.be Operating COCIIIIIirtee 11' hydrolOgic cond1t101l11 

....u-rsnt. IlBy- to-day at~DW forecasts will be aocOIll­

pl18hed by use 01' computer ai.mulAtion by the Coopel'llt1ve 

Col~b1a River ?orecasting Unit. The regulation center 

required by the Plood Control Plan tor the nOOd reg\llation 

w1.ll be loeated in the Marth PscUic Div1.8ion Office , Corps 

ct E:nginaero , in Portland , Oregon. 

(b) Da:i1y ReqU8lJt S trYr Pro3ect Outfion . PurIJUIU1t to the 

opere.tinB rule. in the Plood Control Plan, during the 

1'loocl. control retill period, the relesse troll C&no.d1an 

Btoraee projects are epecUied on a day-to-day bash ae 

7 
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project ouU'lows. H~WI.ts will be coord1.nated by tele­

phone dally or 0lI an as-needed ballis , by conference 

Clll.h between _bers of the Operating Cozm1tt.e or their 

authori&ed assistant s . Daily reques t s tor project out­

flows will be docucented by 1118118$£" dupatched on the 

ColUllbia :'sin Teletype Circuit from the regulation cen­

t er in Por tlancl , Oregon. Beat .!forte will be IIBdc to 

1uBWI such reqWlst s by 1200 I'lourIII of each day . The 

requests will normally pneor11le the reQues t ed outflows 

lUI a _an da11y di.!lcharge ill cubic teet per 8e<;:ond , :for 

the 24-hour period from noan- to-noon of each day . 

AclizIowl.~ment ot the tdetype requeet will be cad" by 

the Canadian authori ty by tel etype !iU!osage. the pro.l l,tct 

outflows from C&:nBdian projects -.nil be detel'lll1ned. tl'Ot!I 

gaaed val.uee by methode all agreed upuo tor the Hydro­

meteorological Reportina Network. .lIl,y 1IOdi1'1cat1on of 

the doc:\Dletlted dally requen shall be agreed upon by the 

Operat1ng Co1lllllittee before bfl1ng put into effect , &lid 

ahRll be docUDented by teletype 1alIediate1y thereafter. 

(:j:) Regulation ot Winter Floods, Daily requests tor project out­

fiOW1l tl"Oa Canadian projecta are no~l,. confined to the 

n ood control rerill period. I>ur1ntl periods ot high winter 

fiOW1l in the lower Columbia River , .re the regulation ot 

Arrow etor&ee would &1d in the control ot winter tlooda , the 

ov.tt1owe trom Arrow wUl be regu.lated on a day- to-day bads 

in accorda.nce with the requeeh ot the U. S. Section ot the 

Operat ing Coromittee. The requests tor DUctt regulation will be 

in accordance wi til pTOCedunG described abova. 

, 
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6. OPERATING LlldITS 

a , Duncan Project. 

(1 ) Max'mam outfiow _ 20,000 ",:fll t.l1rough outlets. 

(2) IU.nimum average weekly outtlo .. _ 100 efe. 

(3) Maximum rate ot chrulge ill outllow - 4,000 efs per das. 

(4) Normal full pool elevation _ 1,892 teet. 

(5) Minimum pool elevu.tion - 1, 192, 4 :teet. 

b. Arrow Project. 

(1) Max1lnVJll outflow _ physical limite only. 

(2) MiJUJnum average weekly outflow - 5, 000 ets. 

(3) 1laz1r.rum rate 01' change in outflow _ 25 , 000 dll per day. 

(4) Normal fUll pool elevation - 1,444 feet. (The Critical Rule 

Curve in this Detailed Operating Plan shows storage operation 

to elevation 1446 feet to reflect the B.P.A. - B.C. HWdro 

agreement for use or an additional t..o fec t o:f storage to 

be operated with no conflict with Treaty Stol'a8e.) 

(5) Minimum pool elevation - 1 , 317.7 feet. 

(6) AdVlUlce notice for chanees in outnow tor: 

(a) Drop in dowru::treal!l level of: 

1/2 !'oot 

1 :foot 

2 :feet 

3 f eet Or more 

9 

None 

1 h<>~ 

,-, 
24 hoUl"Q 

I 



(,) Rille in downstrep.m level ot, • 1/2 toot Dooe 

, too, 1 ,-
, teet , 

""~ 
} teet 7~ on1:y it DoUce 18 

nceiTed earl,. (bef"ore 
1000 houn ) in the del . 
Otherw1.se 24-hour notice 
is requind. 

Vore tha.n J tee t 24 hour" 

Uot. , Each 5, 00'} "t" clange causee about DOe toot Yllriat10n 

in the d01lmJtrellJll l.evel • 

• 
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EXHIBIT 1 

Dm'AIIBD 0?ERA1'D1(; PWI FOR COWl.ffilA RIVER TREATY STORAGE: 
CRITICAL RlJLE CURVE r. M;SURill IOO'ILL CUR'IE 

1911.-72 

End-of-~oath Uoable Storaec Coatent in 1000 SFD 

Critical. Rule Cur, ... AlIll\U"ed P.etill CUneY 

)·lontn D"'''~ ATrmdl To''''- DWlcan To''''--
J.uy 711 .4 3102.4 4413.8 

Augu$t Tll .4 3702. 4 1:413.8 

SeptCClber 601.4 3509.3 4110 .7 

Octob'er '91.1> 3135 ·3 )626 .7 

N......,~ber 311 .4 2)91 . 2 2708 .6 

Dece::tber 161.11 1322.4 1483.8 

,rIlJlUllTy 0 0 0 102.6 102.6 

Febl"Wll"Y 0 0 0 108.7 108.7 

I-Jarch 0 0 0 11T ·8 ll'( .8 

April 2.6 0 2.' 134.6 lJ.~. 6 

J.1~ 25.:'/ m.'r 303.6 251.8 .529 . 5 

J= 274 .3 2369.3 261.3 .6 525·1 2895 .0 

J.uy 533 ·l 3513 · 4 4106.5 711 . 1~ 4284.8 

!I The l29.ooo srn of Iltol'8l;e llhow for Arro-.r 1n addition to the Treaty 
IImOu,nt ot 3, 573,J.oo SFD reflecta an nsree:llent bet\ICcn D.P .A. an::!. 
S.C . Hydro for tho u~o ot 2 feet of ~torage space betveeo elevations 
111114 and 14116 feet. . Thia ~roement provides that such use v:l.ll 1n nO 
V!l.y eon:l'llct vith the opt~UIII opemtion of' the Treaty stol"8gl! . 

~I The Critical Rule Curve for Arro~ serves 86 ita Assured Refill Curve . 
PrIor to the opero.tio:'l or tlie .. the", 1s G\1tfiei~nt infl.c\l at Arrmt to 
both rertll D.Ild IOOCt d.o>mstre811. pa'.terrequircments under o.dveroe 
IItrow:aflov conditions • 
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