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COLUMBIA II. I V E II. TREATY 

AGREE!1ENT 

DETAHF.D OPEIlATING PLAN FOR CANADTAN STORACE 

DURING THE OPF.RATlUC YEAR 1 JULY 1970 TliROUCH 31 JULY 1971 

The Principles and Proceuures for the Preparation and Usc 

of Jo/droclcctric Operating Plans for Canadian Treaty Storage, agroed 

by the Entitie. On 25 July 1967, pro"ide that the Entities develop a 

Detailed Operating Plan for each year's actuni ope-raUon . The 

Canadian ~ntity and the. UnHc~ States Entity herevith agree that the 

Canadlan storag" will bo operated in accocdaHce with the "ttached 

"Columbia River Treaty Detailed Operating Plan for Canadian Storage 

1 July 1970 through 31 July 1971," dated 15 September 1970 . 
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Ray 'C. Willistnn 
Chairman 
Ca"adian Entity 
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(Date signed) --

H. R, Rld~'11ond 

Chairman 
United States Entity 

OCT1G mo 
(Date signed) 
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DtrAILFll OPERATtHC PUo.N FOR CANADIAN STORAC E 

1 July 1970 tllrougll 31 July 1971 

15 Sept"",ber 197G 
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15 September 1970 

INTRODUCTION 

COLUMUIA RIVER TREAT'{ 
DETAILED DPERATmc PLAN FOR CANADIAN STORAGE 

I July 1970 through Jl July 1971 

The Detailed Operating Plan for Canadian Storage has heen developed from 

th" Assured Operating Plan previously agreed for the operating year July 

1970 through 31 July L971 purs"~nt to Part 111 of the Prindples and 

Procedures for the Preparation and Use of Hydroelectric Operating Plana 

for Canadian Storage , 111" Oetalled Operating Ptan aho incorporates 

provtsions of the Interim Flood Control Operating Pl an for Duncsn and 

Arrow Reservoirs dated 12 Nov_bet 1968. 'nils operating pl.,,, consistll of 

the d a ta and criteria requlr'"<l for the formulation and use of OpCl:ating 

Rule Curves for each of the Canadian storage reservoirs, Duncan and Arrow, 

and for the COMbined BtOUgl'!. The usabll'! BtOragl'! contl'!nt .. ""Uable for 

power purposea for the operating year Is 711.4 thouBsn<! second-fooe-daya 

(1411.0 thousand acre- f eet) at Duncan between elevations 1892.0 and 

1792.4 feet and 3602.3 thouaand second-foor-daye (7145.0 thousand scre-

feet) .. t Arrow between elevations 1444.0 and 1377.0 feet. Storage in 

Arrow reservoir was .,,,de , .... allable after I July 1970 co elevaclon 1446.0 feet 

and this atorage was filled by 16 July 1970. 1I0wever, this surcharge 

storage ia not a part of chis operating plan. For normal flood control 

use dur ing this operating yur, the maximum usable stDrage is 640.3 thDussnd 

second-fDDt-daya (1270.0 thousand acre-feet) at Duncan and 3579.6 thouaand 

s econd-foo t-days (7100.0 tI'DUsand acre-feet) at Au"" except that addictDnal 

storage to eleVation 1446.0 feet in Arr"" may be required by extraDrdinary 

large floodS in .CCDrdance with the FlDDd Control Plan. 
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, . R£PlRFNCES 

The Canadian and United Stu .. Entitles have agreed on the follovlng re ­

l.ted document.: 

I. "Co l labh Riv"r TTuty IIydroel,..,cclc o"eratin& Plana fo ... Canedhn 

Stor age," dICed 15 Febr" ... .,. 1969, here t n .. "f"rred to a. the ",\s.ured 

OpeuUng Plana"; 

b. "Principlu "nd Procedure. for ell. Prep . .... tian and U ... o f Hydro­

EIK-ttie Operating Pl.n. for Can"dh" TTucy StouII"," dated 25 ..July 

1967, heretn refur ed to •• the "htnd.pl ea nod Procedure."; 

-

c. "Interim Flood eont-rOl Opuu ina Plan for Dune.n and Arr<N Reler"",i. ... . , " 

dated 12 Noveaber 1968 , herein referred to •• the "Flood Cont r ol Plan," 

J. OPI!lI.ATlNG RULE CURVE 

The Operatina Rule Cur~e for •• ell. of Duncan and Arrow .... auvo ! ... during 

the period 1 July 1970 through 31 Juty 1911, to be determined In accordante 

with the ""ference doc"",'''t. of Section 2, t" deflned .. followa, 

a. Du .. ing 1 J ... ly 1970 th .. oush 31 OK_be" 1971, it h the higher of the 

Crith:.! Ruta Cur ve .nd the Assured Re.fill C ... rva, ",cept that under 

no conditions s hall it be higher th.n the Flood Cont .. ol Sto .. . ge Rese .. va­

tion Curve. 

b. Du r ing 1 J.nuary 1971 th .. o ... gh 31 J ... ly 1971, it i s the lowe .. of the 

Assu .. ed Rofi l l Cu .. ve and th e Va .. i able Refill C ... rve. 

4. QPWTtoN 

The ope .. at i on of Canadian Storsge by the Columbia River Treaty Qper. ting 

~lttee d ..... lng the period 1 July 1970 th .. ough 31 July 1971 will be in 

accordance with the .. eference documents of SKtion 2, and the following 

operating guida., 
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• •. Cr[tl~.l Rute Cur ve and ABlur ed Ref t IL Curve for 

Duncan, Arrow and che whot. o f Can.dian Storage . 

b. Plood Control Storage Ruervation 01.0'8"'''' for 

Duncan. 

c. Flood Control Stor.ge Reftervatlon Diagram for 

.o...rO'll. 

NOTES 

txhlbl c I 

Ezh.ibit 2 

&;h.ibit J 

(1) The I .... onat voiu.e inflow foree.at for the Columbi a River at The Oallea 

.applied by the Unitod St.te. Section of the Opera"'!n, eo..l ttee 'ha ll 

be D.ed to obt.in the Flood Control Storage Reaery.cion Curve for Arr ow. 

(2) The volume inflow forec •• tlng and Varl.ble Refill CUrYI procedures for 

Duncan and Arrow Ihall be .. let out tn document entltled . "Runoff 

• Volllll.e For ee ..... ?rogla.. for C.n"'\hn Col"",bl. River Tt-eaty Reaervo[u," 

dated IS Auguat 1969, with aub.equent modi f ications agreed to by the 

Op .. uting eo:-ltte<!. 

(3) The v.ri.bl. Kef HI Curve for the .mol .. of C.nadhn .torage h the ."'" 

of the month-end ator.ge content •• a given by Dunc.n and Arrow V.ri.ble 

Ref HI Curves. 

5. SCHEDULING STORACE RlX:uu.TION 

•• The Oper .. ting eoa.i t tee will ~ch.ng •• 11 curr ent op .. r .ting d.t .. 

nl!C e~ •• ry to th, regulation of C.n.dien Storage project, . 

•• 
b. Unle •• otherwi,. agreed , reque.ta by the u.s . Section of t he Operating 

Committee for th .. regulation of the C.nadian Stor .ge content will be 

made to the Cen.dian Sectlon of the Oper.t i ng Committ .. on • regul.r 

baah in accordance with the followinS procedur ... , 
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(1) Weekly Reques t s for Storage Regulation !Juring the St onge Drmtdown 

Sesson . 

(a) Ti~ing of Requests. A preliminary request will be made not 

later than noon each Thursday. f"llo",~ by a final requut by 

noon Pr-iday if necessary. 

(b) Confirmation of Requests. Written confirmation of the request 

"'ill be dispatched on Friday in accordance with the following 

fOl1l1st: 

"This message ",tll 
Storing 

for the (drafting) 

confirm OUt verbal requut of this date 

'" (from) the .mole of 

Canadian sCornge for the period (l_--"""""ClL __ ,) through 

'l __ J"""".,lL_-'). This request is based on an estimated 

average inflow of ____ _ KCFS to Arrow Lak~s and of 

KCFS to Duncan Lake during the sbove mentioned 

period. It Is our understanding that during this period the 

Canadian Entity plana to d18dtarge an average of 

KCFS from the Arrow Lakes projcet and ______ KCFS from 

the Duncan Project." 

(c) Period Covered by Request. The period covered by the request 

shall be from 0800 hours on th~ Sunday following the date of 

the "eekly request to 0800 hours on the Sunday a "eek later. 

(d) Release Determinations. The amount of "ater released or Stored 

during the pMlod of the requeot will b~ determined by the 

changes io resMvoir elevation at Duncan and Arrow. The change 

in Arrow storage content ,,111 be determined using the gauge 
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ne.r "auquier, B.C., for the Lover Arrow Lake and ualng the 

s.uge near Makuap, B.C., for the Upper Arr_ Lake. The 

ruervoir vol"",e tablea ..ml.ch "'ill be uled are for Duncan da ted 

24 April 1968 Ind for Upper Arrow and Lover Arrow d.ted Ap r il 

1968 . 

Delivery. ReqUC8ted atouge rcle"Bu vill be OIade effective 

"' ". Canadi.n-United Stlte. border. "" request vill ., 
deemed to have been fulfilled H the total ....... unt of ato r age 

water requested " relened froOl Duncan and Arrow reaervolrs, 

provided an • .aunt equal to or greater than t he Dunc.n a t o r age 

v.ter rele ••• ia c.oncun-ently diach.rled PASt Corra Linn D_. 

Reque.ts of th. U.S. Section of the Operating Co~tttee v iii 

recogniBe that at low elev.tlons di,chorge of 8t or,se f r om 

Arrow rUeI:"volr .... y be It-ited bec~u •• of ch.nnel r«trictio ... 

beeween the Upper and Lower Lakea . 

(f) Modificationl. If DIl)' aoodtfication to .. vrit t en request is 

.... eecl by th. Op .... ating <=-ittee. I further written reque.c 

lupeueding the origin.l written request will be ditpa t ched 

iaIIIediately by the U.S. Section of the OpeutlnS eo-ittee to 

the Ca ..... dian S..,tion of the Operating eo-ittee. 

(g) Non-Rautine Oeeration. Any Ipedal operation ..mich it Dsreed 

by the Operating ~ittee viii be luitably doc~.nted . 

( 2 ) Daily Request fnr Storage R~ulotioo Dur i n, the Flood Cont r ol Sea,on. 

(~) Foree~8ta. Se.lonal runoff vnlume forec.at •• hall be made 

IvaHable by the Section relponsible for the forecalt no la t er 

than the .aventh of e.ch .anth, ~I required. Foreealt. of 
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1,,8'0"11 runoff Y01URe at peliod, other than tboa .. raptlsenting 

month-eDd conditions .. y be requested by the Operating ~lttee 

if hydrologic conditions vuraDt. Day-eO-day streamflow h,re-

" •• t. vl11 be .cc~plt.hed by use of computer .Lauter!"n by the 

CoopHattve Coluabla Rtver Forecutina Unte_ The regulation 

cenee .. required by the Flood Control Plan for the flood regula­

tton .,UI be l ocarM tn the North Pac1Uc Division offic e , 

Corp' of Enatneera, in !'ortland, Orqon. 

(b) Dally Requelt. for Prolect Outflows. Punuant to the oper a ting 

1!'utu in the Flood Control Plan, during the flood control re­

fill period, the rele .... fro- Ca .... dhn ItOtage project. are 

.pecifled 00 • day-ro-day basts as project outflaw • . Request. 

"ill be coordinated by telephone daily or on an .. -needed 

b.,ta, by conference "Ill' becweeD the .embers Df the Operatinl 

Committee or their authorized ~sstst,ntl. Oai1y requeats for 

project Dutflows will be documented by message dispstched on 

ths ColUlllbis a ... in Teletype Circuit trota the rquLatton center 

in Portland, Oregon. But efforts "UI be "",de to l •• ue such 

requcsta by 1200 hours of each d~y. The requests will norm.lly 

preacribe the tequested outfl .... " .... a lUan daily discherse in 

cubic feet per .econd, for the 24-hour period fro .. noon-to-noon 

of each day. Ackno"ledgeMent of the teletype request "ill be 

• ...:I.e by the Cenadian .uthority by taletype .. esuge. The 

project outliowl from Canadian proJect. "til be determlned 

fro. gaged values by methods ns agreed upon for the Hydro ­

.eteorolollicd Reportinll Network. Any DoOdific.tton of the 
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docu.ented dally request ahall be agreed upon by the Operating 

Oo==lttee before being pu t into effect, and sha l l be documen~ed 

by teletype t-ediately thereafter. 

( 3) Regull\tion o f Winter Floods. Da11y request. f o r project out flo ... 

from Canadian projecta are ""' .... Uy conHned to tha fl ood contro l 

refill period. Durlng perioda of·high winter flow. tn the lover 

Oo1l.t.1>I River, ""ere the regul.tion of Arr_ .couge would .id 

in the control of lIint .... flood., the outtl_a frOlll Arrow witl be 

regulated on • d.y - Co-day basil in accordance w1th the requesta 

o f th. U.S . Section of tha Op ..... ting Committee . The requests 

for .uch regul.tion .. ill be in .ccordance with procedur_ de­

.cribed . bove. 

6. OPERATINC L'DIITS 

B. Duncan Project. 

(I ) Max ...... outflow - 20,000 cfa chrough outleu. 

(2) Kin"'um averaae weekly out f low - 100 cf •. 

(3) Haxt..um rat. of chanae in outflow - 4,000 cf. per day. 

(4) Iior.al fuU pool I!levation - l,g'J2 f .... t. 

(S ) Minim ... pool eleva t ion - 1,792.4 feet. 

b. Arrf1V Project. 

(1) Had ...... out flow - physical It..its only . 

(2) K1o~ a ver'ae weekly outfl_ - S,DOO cf •. 

(3) M~xt=UIIl rate of change in outflow - 2S,ODO ch per dl\y. 

(4) Nonul full pool elevation - 1 ,444 feet. 

(5) Hint=u. pool clevation - 1,377 feet . 
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Ad vance no tice for changes tn outfiow for: 

,.) 

(b) 

Drop 1n downstr eam 

112 loot 

, foot 

2 feet 

) f e" t 0>: 00) .. " 

lbe In d<>Vl18tre" 

1/2 foot 

i foot 

2 feet 

3 feet 

Hor e than J feet 

l e vel of: 

«0 .. 

, h.= 
, hours 

24 houra 

level of: 

«0 .. 

1 hOUT 

Z hour. 

7 houn 

24 houn 

only if notice h r eceived early 

(befor e 1000 hours) in the dll)'. 

Otherwi." 24·ho<>1' nocice 1, 

required • 

NOTE: Each 5 , 000 ch challge causea about oil" foot variation in 

the doorn.er" ... level . 
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Month 

Ju \y 

"'ullu~t 

Sept_her 

o<:tobu 

Novllllher 

Oecenber 

January 

February 

KIrch 

April 

,,' 
June 

July 

• 
• 

DETAILED OPElIATIlIC PLAN FOR CANADIAN STORAGE 
CRITICAL RULE CURVE & ASSURED REFILL CURVE 

1'170-71 

End-of-Month U • • ble SCora,. Content 1n 1000 SPD 

!XHIBlT I 

Critical Rute \; .... " .. 
D .. nt~n 

!I.ured RefUI !<l!rve 
AH"" Theal Duncan 'n= Total 

711.4 3602.3 4313.7 

711.4 3597.7 4309. t 

598 . 1 3458.1 4056.2 

471.6 3203.7 3615.3 

298.4 2473.B 2172.2 

141.0 1398. 0 ts39. I) 

0.0 0.0 0 . 0 102 . 6 0 . 0 102.6 

0.0 0.0 0.0 108.7 0 . 0 108.7 

0.0 0.0 0.0 117.8 0.0 117.8 

2.' 0.0 2.' 134.6 0.0 t34 . 6 

131.3 3\8 . 9 450.2 251.8 659 .0 910.8 

379.7 2388.6 2768 . 3 S2~. 7 2388.6 2914.3 

628.8 3602.3 4231.1 711.4 3602 .3 4313.7 
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