
Annual 
Report of 
The Columbia 
River Treaty, 
Canada and 
United States 
Entities 

CANADA _. __ .--
UNfTED STATES 

, , 
I , , 

WASHINGTON \, 
- -- - ---, 

OREGON \ 

/ 
• • 

/ 

• 
I 
• 

\ 
, MONTANA , 

"­
" 

IDAHO 

, , 

1 October 1993 through 
30 September 1994 November 1994 



ANNUAL REPORT OF 
THE COLUMBIA RIVER TREATY 

CANADIAN AND UNITED STATES ENTITIES 

FOR THE PERIOD 

I OCTO~ER 1993·30 SEPTEMBER 1994 



Executive Summary 

Entity Agreements 

A,pocillons approwd by the Entities during the period of this rqI<X1 iodude: 

DcuiIocI Operalina Plan for Columbia Ri..u T reary SIOfage, I August 199J 
~ 31 July 1994, dated ~ 1993. 

Columbia Ri..u Trcal)' Entity Ag,W,ItiII 00 Opcn.tioo ofT reary s~ for 
Nonpowc:r UIICS for Januaty 1 throu&b July 3 1. 1994 , Gaud II May 1994 . 

.Decaikd 0pentiD& Plan for Columbia Ri..u Treaty Storlge. 1 August 1994 
lhrougb 3 1 July 1995, dated August 1994. 

Mcmorandwn ofNcsotialOf's ""w,>eDt, dauod 8 September 1994 . 

System Opention 

The a:oontitwtd rysIem fiLIcd 10 72.9 perecot of Actual EoersY Regulation (AER) storage capacity 

by 3 I luly 1993. As a result, third year linn etleIiY load carryiDg capability (FELCC) was adopted for the 

1~3·94 opmting)'QJ. AcMJ ~ ~ity WJlI filJod 10 11%. ~"'K ofpcrli$ll2ll ~ fioy."5, the 

system <XIIItioued 10 proportiooally draft from August Ihrough April 10 "*' FELCe. During May Ihc 

$}'Stem load "",,101 be met opentiDa 10 the EDtraY Contem Curws (EeC) while during JWle and July 

proportional draft was requirlld 10 moet FaCe. 

The I JanuaJ)' 1994 "'ala' supply foroc:ast for !he Columbia Ri..u at The Dalles (Jan-Jul) was 

79.7 rna( or 15 peroa:il ofa,U3ge. During the winIer, !be Federal System was oper.ued oonservativdy 10 

emult'!hat aboul 3 ~ above the etleIiY oonleOt QI~ (ECC) would be provided for the 1994 juvmilc fish 

flow augmmtatjoo. £ne.xy was purchased 10 keep the reservoin (Arrow. Gr.lIId CO\Ilce and Libby) aOO\"e 

PDP. Although rain&.l1 over a1l5pring months was near normal, the lTIOIIih of Mardl was 58% of nonnal 

resulting in foreca$Uld runoffoontinuiDa 10 drop umil April "iIcn Ibc tm>d til ...... upwud. The aaual 

obscrvocI runoffwas 15.0 nW, or 1 1 po:m::ol ofavengt: and Ihc ninth lowest since 1929. 



1bI: peak daily aYeJ¥ flow oMerwd a1bl: Dalla " 'lIII 22',300 dI 011 13 1_ 1994 .. Tho lower 

Columbia River flow "'u ~ b ju....ae fish ~tuI 10 April aDd 31 lilly, by "hI.sc.­

~ T_M
• Tho ~tM and 0perui0nI_..at: responsible for IISina WateT Jlud8et and 

Flow AIIgIIICIIWioD voIwne& to meet National Marine Fisbcrics Semce'l BioIocicaI 0pini0II fish flows 111 

Lower 0nuU1e and M~Nary. The obtcI'Vcd IlOOrdlna1ed I)'Slem storaa'C oonI..." reac:bod 77 percent of 

<:apacify 011 31 lilly 19!M. Howevc:r, Ihc CftCI'IY oonfCQt RaCbcd ill the AcnIaI EocrtY RqllIaion (AER) for 

Firm EocrtY [.oed CarrYiD& Capability (l'ELCC) was ooIy 74.7 peroeaI offilU. This vallle"'&1 IIIC1d to 

cktc:rmine the Firm Eoergy l.oad CatT)in& Capability (FELCC), ,,1tb third year FELCC adopted for the 

1994-95 opeiatinc year. From I All"'" 19931tuou&b 3 1 Man::b 1994 po:raIion &I dt>wnIm:am prc;e.:u 

ill !he lJIIitccI Swes, detiw:red to !he Cotwnbill Stor¥ Power ExdIanae (CSPE) participanu WIder the 

C''''''i'o EntitIt:mt:nI: Evil ..... Apealleut, was approximately 293 a...erage mepW1tt1 &I rale:Illp to 755 

mepW&ttl. From I April tbrougb 3 1 Jllly 1994 the deliw:ty w:u 279 awn&e mepwatUl, It ratca lip to 

666 mepwatU. AU CSPE power ... uICId to..- Pacific Northwest loads. 

Treaty Project Operlltioll 

The TraI:)' projc:c:u wc:R opc:nlCd tbrouabout doc year ill ~ with the 1993.94 Drraiial 

()pentina Plall and the Rood Control ()peraMe Plall. 

Mica TraI:)' ~ was 2.13 mal 011 31 July 1993. and with continIIcd ItOrin& IUd!ed 3.91 mal 

or 56 peiC4i1 offilU oQntcIII: 011 6 Oc::tober 1993. The &dual ~ eb'llion re:ad>od. hish ofEIcv. 

2419.4 feel: (55 .6 feci below filU) (11\ 12 September. This peak Ievd was doc lowest peak level 011 record. 

By 3 1 Oco:mbcr, Trcay sun,ge was 1.83 maland!he obteI'ved raerwlr Ievd bad dropped to Ekv. 

2396.9 fed. Tn:oay SIOn&'= ~ its Ioowca Ievd OIl 16 April 1994 Il .0.96 maI(Non·TraI:)' and oIhcr 

sronp Il Mica kept die total live nonae ~ilive). The res.ervoir reached ill Ioowca bd, EIcv. 2350.' 

foct, 01120 April 1994. From !beG on. Mica'i treaIy nonge rdilled.. rtadUn& I) pcn:>enI filII (2935 bfd or 

" 



5.12 ma1) 011 30 September 1994. The maxi:mwn Ie\tl for 1994. Ekv. 2437,9 fed, 37.] feet below fulJ 

pool, was rcadocd on 15 AugIISl. 

The Arrow Treaty 5lOn&C a.coount mned!he: opaaling year (3] July 1993) at 6 .89 mar. Of 98% 

or full . Followirlg the ]993 operatirJg year, Arrow n:acbIod its maximwn bod ofEIev. 1433.S feet on 4 

September ]993. By 3] October 1991 the resenoir "'~ III Ell:". 1428.0 fCICI: and III year end ",-as Elev . 

14]5.8 feel. Heavy rcleascs in late Januuy and February 1994. and .... in, ...... na: ofa minimum flow o f 

26,S kds durirlg IIlOI'I of MardI to avoid dcwaIeri:aa trout tIIdcb dnfted Arrow. sucIr that it rcadocd a 

miaimum. dcvIlioo of 1389. 1 feet 011 28 March 1994. Arrow Treaty 5I.OnIF also ~ itS rrUnimum 011 

!his date at ulmar or 26% full . During Januuy through Ju]y. Arrow operaIed w!denll Entiry agru:lneot 

011 the opcntioa ofTrcary ~ for noa-power uscs. Thi, »&reCI, .... allowed tbeopera6on of 

1<cmIc)'Iide Dam to be coordiDatccI for fisheries and rec::reaUon bcDo:fil 011 both ai<b oftbe bonier. During 

April through May. Arww discbargeI wert: held at 20 ke&. In June, the discbatae increued aeadiIy frcm 

20 kds to 70 kds and by mid·Junc, the AJTow rt:SCrVOir was at Ekv. 1426.4 feet. Durirlg July, Mica 

discbarp ""all incrcued to maiDtaiII AJTow Ievets. The AJTow Ievd Wall maintained in the ranae ofElev. 

142310 ] 426.5 feet for most of the surnmeo- ",; tI! the peak at Ekv. ]426.S 011 26 Ju]y ]994. During 

AugllSt, the Arrow level sagcd 10 a low ofEle¥. 1423.0 fed.. and n:acbed £lev. 142 1.0 feel: by 30 

September 1994. 

Duncan reservoir did !lOt fill by the end o f the 1992-93 operating )"taf . The reseo'Oir k:veJ WIoS 

Ekv. 1882.4 fed op 31 Ju]y 1993 and rca<;hed its peak 1993 \c:vd ofEIev. ]885.4 feet (6.6 feet below full) 

011 10 August ] 991. Durins Sepcanbef through Novt:mba", Duncan outflow averaged 2 kcfs 10 $UPfIOIl 

J<oo! ...... y lake level and by 30 Novanbcr, the Duncan ~r bel had dr3ftcd 10 Elev. \ 877.0 feet. 

Dr;t.wdown oontin\lCld through February 10 >ned Duncan ', flood OOPIroi ~irt:ments or Ell:". ]868.4 feet 

on 3 ] Oecernbcl &rid Elev. 1812.8 feet 011 28 February 1994. OuriDs April . Dunc:ao was oper&led 10 draft 

ill 



as IN..::h as poaibk &om the~. Duoean reached its kM-.:« level durina the 1993.94 opetatioa)Uf 

olElev. 1194.9 foet, on" May 1994. Minim.Lm rdeasa ~rin& May-July belp:od rdill the rao:rvoir 10 

EJev. 119 1.S fed by 30 July99% offull). By 1 August. DunI;an outflow ,,-as ~ 10 10 kd:s 10 aIJow 

......... v=rion in Arrow outflow and, bier, to SUpport the KoocaLay Lab: level. By 30 September 1994. 

0..- bad boea ~ 10 £lev. 1152.6 foet. 

Durins the 1992-93 opcr.ain& year, Libby reached ita ma:Qmwn level. £ky. 2448.2 fed (II foct 

below fuU) 011 6 Scpumbo:r 1993. "tlMI ~ bepn ita dfawdowlI in ftlid.Scptembcr, rc .... ·u. 13 kd:s 

for fisIw:ry~. By~. Libby _ to t\lU Jc.d of II 1«:&1U iI bepn releasing the 96 bfd of 

LibbylDwlcaa traoufer, t\l1fillia& IlIqUeAS for Kootenay River fisbay rac:arcb. and cbaIting to PDP. This 

rauJIOd in the rao:rvoir being drdcd to £lev. 2379.1 fed on 31 December 1993. Due to a low runoff 

YOIume forecuI and low irdIows. Libbyoutflow __ rcoduecocIlO the minimum flow of "kd:s 011 10 lanuary 

1994. A minimum level, Ekv. 2364.9 fed. Wall reached on IS MardI.. On I MIr, Libby I"CSCI"VOir "lIS 

1.156 mafabov-c PDP . The: " kc& minimum c:ontioucd uotillO May ""- Libbyout1low wQ adjllltcd 10 

proWie. Bonnets Ferry flow of IS kc& in May and 20 kds in '_10 enhanr;co white stI.IlJC'O'I spa.....nas. 

Ahhoutb. discharge of II kds was the pl for luly. the 1. ISOrNJofflow augmc:nWion sunac 

• .....u.ble in Libby bad boea dcplcfcd by 10 July and Libby flows were raIuoed to4 kds. In. aglcui ... a 

"ith the State ofMOIIWIa, the" kc& flow "lIS ma;"',ined througb Labor O1y. ",itt. the b.igbest b'el. 

2441.2 foet, (11 .1 foct below fuU) reached on Labor Day. S Sc:pumbcr 1994. 

,. 
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I Introduction 

This amu.al Columbia RMr TtUIy EmIy RcporI b tor the 1994 Water Year, I ~ 1993 

through 30 Scpc.cmbc:r 1994. b indu6I:s inf<Jrmaliga on the QPeIUion of Mica. Nww. Dunc:arI, and Libby 

I August 1993 throu&b 31 July 1994. The power and flood coatroI dfecu ~ io Canada and the 

DuDC&D, Mrw,'. and Mica reaervoirs in Caoada and Libby re5CI'VOir in the Uni~ StatcI of 

America..we C'AXIStfUCU.d WIder the provisions of the CoIo,unbg Rj,'CI' Truly ot J1n1Wy 1961. TrUll)' 

power gcoention in Canada and the Uniud States of America. lD 1964, the Canadian and the Uni~ 

f.""sary 10 in4iktncII,!he Truoty. The C·oadj.n Eotiry is the British Columbia Hydro and POYoU 

Autbority (B.C. Hydro). The United SUOIa Emily is the Administrator ot!he Bonneo.illc PCM'CI' 

Administmion (BPA) and tbe DiviJion E.nginccr of the North Paci1K: Division, Army Corps ofEoginocn 

(ACE). 

1. Canada is 10 ~ I' .' millioo ~&:ct (mal) otusablc~. ('This bas been 
ac:ccmplisbod witb 7.0 marin Mica, 7.1 marin AmM' and 1.4 marin Duncan.) 

2. For !he pIIlpOIC or oornputina doY.'IISUQm benefits the U.S. h)'drock:ctric ~ will be: 
opcmod ill a m&IIIlCf tbat makes the moAdfcctive UK of the improved sm:am1Iow rcsuJtiqg from 
opemion or the Canadian AOragC:. 

3. The U.S. and Canada arc 10 share equally the addiliorW power ammatcd in the U.S. ~11ing 

ftom operation of the Caoadj.n ston&C. 



4. The U.S. paid Canada a Jump sum of the 164.4 million (U.S.) for expo::tcd flood CClIIUOJ 
benefits in !be U.S. rall1ri.na &om opemion of!he. CaDadian stor2gc. 

5. The U.S. has the opticII ofrequestiQg!he. evan,v;oo of.dditiona.l flood cootroI spa<:e above 
that specified in the Treaty. for a paymmt ofSU75 million (U.S.) for ea.cb of the fim four falII<:SIIi for 
this "on-cal.J" Jtora&c. 

6. The U.S. c:oastructed libby Dam ",ith a reservoir that cxtmds 42 miles into Canada and for 
wb.ic:b Canada made the land available. 

7. Bod! Canada and the United Statc:s have the riaht to make diversions of water for conswnptive 
IISCII and, in addition. after Scptcrnbc:f J984 Canad& bas the opticII ofmalrirJa for power purposes speeific 
diversions oftbe KootcIIay River into the bead",aw, of the CoIwnbia River. 

S. Diff"ermces arising wdertbe Trcuy .. 1Iicb c:anooc be raoIved by the twocountriel may be 
"'bd'_on,w"'to either tile International Joint Cammiss;oo (llC) or to arbitration by an appropriate tribunal . 

9. The TrQty sbaJ.I remam in foroc for at k:ast 60 )t:atS &om its d&te of ratification, 
16 September 1964. 

10. In tile Ca""dian Entitlemeol Pu.n::hasc Agi""", .... t of J3 AIIg\lSt 1964, Canada sold its 
~ to ~ power benefits to !be Unital States for 30-yeaJs ~nning at Dwx:an on 
I April 1968, at Arrow on J ApriJ 1969, and at Mica on I April 1973. 

II . Canada and the U.S. ~ cacb to appoint Entities to implement Treaty provisions and ~ to 
jointly appoint a Pemwxnt FnP-'"iolg &.cd (PES) to review and report on operations wider the TrQty. 

2 



n Treaty Organization 

Entities 

There wett two ......... inp olthe Columbia Rivet Treaty Entities (inc]1Jding the Canadian Entity and 

U.S. Entity Coordinaton) during die year 00 the momin& of3 February 1994 in Portland. OR., mel the 

afternoon of 7 Jw:Ie 1994 in Vancouver, B.C. The mcmberJ of the two Eatities at the eod of the period of 

this repon were: 

UNITED ST A TF.S FNTlTY 

Mr. Ra.rmll w. Hatdy, Chairman 
Administmor, BcaoevilJe POV>l:I' 

Adrninistnuioo 
[)epartmemofEnergy 
Portland, Oregon 

M..jorOcnc:ral EmesI 1. Hanel] 

Division Engioecr 
North Paci~ DivUiOD 
Army Coql5 of Enginotrs 
Ponland, Orcgoa 

C"..ANADIAN I':'NTrrl 

Mr. 101m N. Laxton, Cbir 
Chair. BritUh Columbia 
H)'dro and Power Authority 
Vancol\w, B.C. 

Mr. Laxton sucx«<le! Mr. Man: ELiesen dfor;tivc 16 May ]994. 

implcmc:ntatioo activities. TbcJe am dcKribcd in subsequent~. The prirrwy duties and 

responsibilities of the Emities &lIlpco;i6ed in the Treaty and related documeuu are: 

I . Plan and e..eha.-.g<; iWu .. mat .... r~~ to f.ow;;il itio;:oc "-' tQ obtain \he bcnclits eomanplatcd by 
the Treaty. 

2 . Calculate aod arnnge for delivery ofbydroelectrie power to "hic:h Canada i, entitled and the 
lIIl'IOWI!$ payable to the U.S. for standby transmiuion services. 

3. Operate a ~cal sysICITI. 

4, Ani$l and woperate .. itb !be PentWlall: Engineering Board in the ~ of iu funl:tiom. 

S. Prepare bydroelecble and Hood _1101 opcruing plans (octile use of Canadian stotage. 

3 



6. ~ &lid iupla_ cllcailod """' ... pIaIII dW may produce results man: advarugroul 
1(1 bath ~ than doole dW would &rite &um opo:ralion \IIIOcr ..... rod opentir.a pWIs. 

7. The Traly prorideI dW the two pa ... 1ttO may. by an exdw!&e of _ . anpowcr or 
diaJte II¥ Fnrjtjes with ad)' Olber mana COIIIia& v.ilhiD II¥ ICope oflhe T.-y 

Entity Coordinators 

The EntitieI have appoi ... "" manben oftbeir rapa::tive staf& 10 serve u cxoordinaton or focal 
poUsu on Traly matten within their orpnizationl. 

The n_iIIa I &11:: 

UNITED STATES ENlTTYCOORDlNATORS 

Sue F. Hid<cy. CoordinMor 
Osid Opaatiac Officer 
~ Power A&niniJlntion 

' ..... """" 
David A. Gcip, Cocrdinalor 
Actina Dinx:tor. Pbnni", and Fnairwrilsa 
North Pacific Division 
Army Corps of frt&incoeq ...... """" 

CANADIAN ENTITY COORDlNATOR 

RD. K........rn Fw. Coordi.nalor 
PlaidmI: .t: CEO of POWER£)( 
VaDCOUver, B.C. 

en- L. Sirnp.ors. Soc:rewy 
~roo: Plannina Entineer 
Be Hydro and Power Authority 
Vancouver,Be 

Mr. Oei&« _ -ppoi ... "" to .. KlCO"d Mr. Robert flan"P" ~ 4 J......,. 1994 . 

• 



Columbia River Trealy OperatiDg Committee 

The OpaatiDa Committee was establishlOcl. ill 5qltember 19611 by tho: Entities and is respoosible for 

~ and implemmtint!: openling plans u required by tho: CoIwnbia River Treaty. malting sn>dics and 

UNITED ST A ns SECTION 

Marl: Maher. BPA, eo.cbairman 
NicboIQ A. Dodac. ACE, Co-Cbainnan 
Ruuell L. GaortIc. ACE 
Ste\IaI A. Montfort. BP A 

CANADIAN SECTION 

Timothy J. Newton. BCH. Chainnan 
Ralph D. Lcw:. BCH 
K_h R. Spafford, BCH 
Henry C. Mark. BCH 

Mr. Marl: was appointed to.JUCCCOCd Gary H. Young, cffcctiw I April 1994. 

Tberc were six moctings of tho: Operating CommiUcc during ~ year. The dates. places and 

munber of pc> SOIlS altI:nd.i.n& those meetings were: 

22 Novanbcr 1993 
II January 1994 
11 Mardl 1994 
17 May 1994 
12 1uly 1994 
20 September 1994 

Vancou,u. B.C. 
Portland, OR. 
Vancouver. B.C. 
Vancouver. WA. 
Vancouver. B.C. 
Portland, OR 

Ancndca 

19 

" 20 

" 21 
11 

current bydroeJeari<; and flood control operating plans. This Il$JIOCl of the Committee'. ",ork is dco&cribcd 

in fuUowiI!& se.::tioos of this TqXlf1 "'hicb have been p~ by the Ccmmin.ee with the assistance of 

Olbcn. Du:ring!be period OO\Iercd by this ~ the Operating Comminoe complettd tho: 1993-94 Detailed 

Opcming Plan COOP), and !be 1994-95 DOP. 

, 



Columbia Rin r Treaty Hydrometeo~O&ial Committee 

The Hydn;Imetooi"':.c···1 CorNniUol: wall e.tab1ishDd in Septanber 1961 by the EntitieI and il 

....... ,ible for pIanniQa: and rnonitorin& the ~ of data &ciIitieI in aoc:ord wit.b the Treaty and 

0IherwiK ·n ...... the EntitiCII AI -tod The Conwiucc """"'" of four mcnbei , u folIoows: 

UNITED STATES SEC110N 

GresarY K. Ddwidw:, BPA Co-Cbairman 

Douglu D. Spoerl, ACE, Co-Cbainnan 

CANADIAN SEC110N 

Briaa H. Fast, BOl. Chairmaa 

Hew Walk, BCH. M<mber 

~wu oocmedin&oftbe H~I C:xnmitta:, on22 Qc:r.:ober 1993. in V&IICOIIveI", 

BC. The cormWcc rNewod the 1993 volume ror- results, bydromct satioII dwwcs, and 

del. •• '1_ od l in I ! Idly and ~ pl'OCCldura. )q aeneral, data " 'as c:l<dw!&ed JmOOthIy with no 

rn.jor prOOlc:mJ. 

• 



PermaDeDa Eapeerioc &ard 

PnMsiolll for the eIUbIiIhrncat at !he PerInancK Fngi"""Tioa Board (PEB) and iu duties and 

respocWbiIities are iDc:JudDd in the Treaty and reWed ob:umeots . The",.."bo:>1 of the PEB are prc$CDl.ly. 

UNITED STATES SEcnON 

JolIn P. Elmore., ClIainnaa., 
W"bin&fM. D.C. 

Ronald H. W.a-. Member 
MWoub.. MOIUIlI. 

Paul Barber. AltenWe 
Wasbingtcm, D.C. 

nx.w L. W .... va-• .AJ&em:w: ....... """"'" SA Za,.-b S«n::Wy 
W· ... ~O.C. 

CANADIAN SEcnON 

David 0uItca, 0Wnnan 
ou.." .... 0!Ari0 _AlW._ 
VICtOria, B.C. 

Don A. KasianchuJc. AJtmI&te 
Viaoria. B.C. 

Vic Nicrn:I.. AJICmale 
Vanc:ouva-. B.C 

Mr. Elmore was appointed 10 II","", Mr. Herbert Kennon on 29 January J994 . Mr. Barner,,~ 
appointed 10 replace Mr. Elmore as AlIcma1e on 29 Jarnwy J994. 

Columbia River and tho iCooUnay River u tho imcrnuionaJ boundary; report 10 bocb ~ if ~ 

;, dMaDon from the bydroeIectric or 600d ClOIIlroI opc:nl.ina pIanJ. and if appropriate.. indudc 

'1>Oi)I,_,_rvbrions for rancdiaJ aaion; assisl ill m:onciling diffcraoa::s that may arise b«v.eea!be EutitieI ; 

make: periodic inspections and obtain rcpons as needed from the Entities to U$IIre thai Treaty objectives 

7 



join! rnmin& of the PEB aDd the Ealitiea _ beId 011 the afternoon of3 February 1994 in Portlaad, OR- A 

~joinI rnmin& of the PEB and !he EnIitie. wu beId on 1 JUDe 1994 in Vanoouver, B.C., 10 discuss 

PEB EDciDeeriac Committee 

The PEB bat: C$labIishcd • PEB &Ci'.' ire Cam>inoe (pEBCOM) 10 __ in carryiac out its 

~. The J. 'I of PEBCOM at the end oIthe period of this report were: 

UNITED STAn:s SEcnON 

S.A. Zanpnch, awmw:. 
WuhingIon, D.C. 

Gary L. Fuqua. Member 

-"'-
Earl E. EiI=, Member 

WashqIOa, D.C. 
Su:pban J. Wri&bt Akemate Member 
W·sh..,...., D.C. 

RiebanI L. Mindmd!, Akemate Member 

-"'-

• 

CANADIAN SECTION 

R.O. "Neill· Lyons, awmw:. 
V __ , B.C. 

D1I\'id Burpee. Member 
0.. ... ""'-

Roeet Mcl...aualilin. Member 
V"1dOria.. B.C. 

BaIa B·' ....... nd ..... Member 
V">CII;Iria, B.C. 



lale. ...... tio ... J Joial Commission 

The lDlemationaI JoiaI CorrmissXJn (UC)w .. created uncIer lbe Do,ndl,,), Waten Treaty of 1909 

bctwca. Canada and !he U.S. III principal fimc:rionl are renderina doc:ilions 011 tIM: ",se of boundary 

waI.en, irnutip.tioa imponant probIemI arisina aIorI8 the COII •• ICIt. fi'ontier _ MCeS"rily COOIlleCted with 

'II'&Ier¥i-a)'S, and......a.. ,_. ,",~I~ 011 aoyqoatioa ,":d ' c:d 10 iI by either ~ [fa diIpIIte 

_niQa: the CoIumbir. Riw:o' Treaty oould _ ~ RIOIvcd by tIM: EttiticII or !he fEB if may be .efti.p;I 

to lbe UC for "'d"tioa bcfi:n bc::ia& submitted 10 a tribunal for arbitratioa. 

The UC lias appoimod JocaI Boards ofCoatrol to insure oomplianct: with UC orden and 10 u.ep 

tIM: UC Qlm:nUy iIlfonnecI. 'l1Icft are 1i:Ju • ...a. boanIs west 0( lbe mnti.,...,.,aJ divide. Tbcse ~ doe 

r--ional JCoocnuoy Lake Bc.td of CaxnII, doe ltxtmMlonaI Columbia Ri¥tl' Bc.td ofCcmrol. Ihe 

Intemabonal Osoyoot lake 80afd of Control and !be iDtem"ioruol Sbgit River Bc.td of Control. Tho: 

Entities and their cornmittocs conducted their Tru-I)' a<::livities du.ring Ihe period of this rq>Ort $0 thallheR 

was 110 mown """flia with UC orders or niles. 
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Columbia River Treaty Organization 

CANADIAN GOVERNMENT UNITED STATES GOVERNMENT 
Minlsleroi Secretary 01 Stale 

EnMQy. Mines & R89Ol1c.S Treaty ---------------
BAmSH COlUMBIA 

ooveRNM"", 

PERMANENT ENGINEERING BOARD 

• ---------------------, 
CANADIAN , UNITED STATES 

PES ENGINEERING COMMITTEE 

••• -- --- --- -- i-- ---------
CANADIAN I LlNITED ST ... TES 

CANADIAN ENTITY UNITED STATES ENTITY 

• • 
I 

CANADIAN UNITED STATES 
COO!dirlator & Secretary Coordinators & Secretary 

•• 
OPeRATING COMMITTEE 

•• ----------,----------
CANADIAN , UNITED STATES 

HYOAOt.IETEOROlOGICAl COMMmee 

•• -- --------i----------
CANADIAN : UNITED STATES 

.... EttabIitMd by TI'Nty 
.... F!IIabhhed by Entity 

>t it .. Estabbh«I by PEB 

LO 
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ill Operating Arrangements 

Power and Flood Control Opcnlltial Plans 

n. Col"mIN. River TreaI)' RqUUa IbM tile rcxooin ~ in r..n.da be opcmcd 

pIImwIIlO flood c:mtroI &Del bydroclcctric operatiq pIanI dtvcloped tbeRundcr. Anoe:x A oftlle Treaty 

Jtip"la .... 1bar. tbc United St.ccI &.it)' will ... bmil flood control opera.tin& pIaN aad dw tbc r..n..!i'n 

Entity ... -ill operate ill accoo1aDa: ..-itb flood coatroIlItJniIe ~ Of any vaNtion ... 1Ucb tile Entities 

.-will IlOl be JI6verx 10 tbcdaircd aim oftlle flood control plan. Annex A also provWb: fOf tbc 

devdopment ofhydroclectric operalioa plans fiw years in advance 10 furnish !be Entities ... itb an Assured 

()peIuiDa Plan for Clnadi"n SIorqe. In addition, Artio;Ic: X1V.a oftbc Treaty provides dw a Detailed 

Opcnr¢ina Plan l11li)' be dcvcloped 10 produce IlIOI"C ~ rau11.S through !be usc of CUrTail 

estimalCI of IoNs aDd raouroes. The ProtoooIlO !be Trail)' provides lUMber deW1 &Del clarification of tbc 

principles and nquimnenl.S oftbc Treaty. 

The "PMc;ip\es &Del Prooedurcs for the Preparation &Del Ux of Hydroclectric: Opc:ratinc PlaI>I" 

dated Dca:mber 1991 tcgdber ... itb!be ·CoIwnbia River Treaty Flood Control Operating Plan" daud 

October 1<;172 . eSlablish &Del explain the gcnna1 criteria ~ 10 plan and operate Treaty Slorage durin& tbc 

period Q)O=d b)' !his 1q)Ort. 1'"lae ~ were pm'ioIuIy approYCd by the Entities. 

The platwna &Del operation ofTreal)' SIOI3ge at: discuued 011 !be following pages is for the 

operating ~Uf, 1 Augwt througb J 1 July. The plaonins and operating for U.S. stora,ge operated ao:eording 

10 doc Pacific Nortb_ CoonWwioa ""OCI""'" bu been ~ 10 !be ~ period.. Most of!be 

b)"drographs and rac:o.'Oir cIwts ill this repon an: for a 13 monIh period. lu1y 1993 through July 1994. 
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Assured Operating Plu 

The AttcmWve Operatina p~ (AOP) daccd Jllly 1989 established Opcrarin& RIlle Curves for 

Dwlc:aD, Arrow, IlrId Mica .... riDa the 1993-94 0perIting year. The: 0peratiIl(I RIlle Curves pn:rvided. 

I!' ,ideli .... for draft and rdil1 . ~ wcre: dcri-' &om Critical RIlle ClllVeS. Assured Refill CIIJVeS, Upper 

RIlle Curves, and Variable Refill Curves, consisteu with Ilood control reqtliR:meots, as described in !he 

1991 Princ:iplcs and P • ........:iu1"Cl documml. The Flood Control Storage Reservuic:oa Cllna --= 

cstab1isbcod to cooform to !he flood Control Opentina Plan of 1972. 

Determin.tioD of Downstream Power Benefits 

For eacb opentiDg year, the Ddermination of Downsueam Power 8cocfiu rc:su1ting from Canadian Treaty 

rtcn&e is JnIIdc 6\I'C yean in advanoc in corojomction with !be Assured ~ Plan. For ~ yeat 

1993_94 the estimau: ofbcadits I"CIUItina &om openting plans dcsip:od to ad>ieve optirnwn operatioo in 

bod! COWJtrie:s ,,-as leu than thai which WQI.I1d have prc:vaikd &om an optimum opemion in the United 

StateIo CKIIy. "Ibercfi:n, in ~ with Scaioos 1 and 10 of !be Canadian Entitlemeot Purchase 

AgteaLdll, the Eatit;.. agn:oo:d thai: the United States was aotitIed to receive 2.3 mepwatts of dependable 

capacity IlrId DO ~ du .... the period 1 August 1993 through 31 Man:I:o 1994 and DO dependable 

~ and 2 avenge mepwatts ofenergy 00 .... the period 1 April 1994 through 3 1 July 1994. 

Sui1ab1e ~ wc"' made between the Bor!no:ville Power Admini5trJtion and B.C. Hydro for 

delivery of this capacity atId energy. 

12 



Detailed Operating Plan 

Duriac tho period COYeted by thiI report, s&on&e ~ .-e implcmclllod by the Opefatina 

Ccmmitta: in ...... danolc widllbc "o..,i1od ()pc:ratiae Plan for CoIIIIIIIM Rhu TrQf)' SIOI'aCC" (DOP), 

.. '''''"'q .... 10 I January 1994 wcrcdl:lenninod 011 thobuis of_smal ¥OIume NDOIfforecasu durq 

Entity Agreements 

Due Ajp ........... 
Sjgnp1 by Enlities 

10 November 1993 

II May 1994 

8 Sepctrnber 1994 

I Scp&embcr 1994 

QryrilXjog 

o..,ilod Opefatina Plan for Coh,unbia River Truty S~ 
I August 1991 througb 11 July 1994, dated Sepccmber 1993. 

Columbia River T-ay Entify Ajp .......... 011 Opcqtion of 
T-ay SIOrqC for Nonpo..'ei' u.s for January I throu&b 
July 11, 1994. 

Detailed Oper&tina Plan for CoIwnbia River Treaty Stonge, 
I August 1994 thtouglt 31 July 1995, dated Augu5t 1994 

Memorandum ofNeaotiaton' Ajp ..... "ctC for Ihc: DdWery and 
DispoIition of!he C.anadjan Entitlanent wxIcr tho CoIILIt'Ibia 
River Truty. 
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LoDe Ttrm NOD-Truty StoraCt CODtract 

in _daotc with tbc: 91u1y 1990 Entity ""_ .. iIic:lIloJIPIowd!be _ bt:twcu, 

B.C. Hydro II1I:I BPA rdalia& 10 tbc: iaitiaI fIlIiIl& til __ Tnaly acnae. ooordiDatecIllJe til DC»-Tnaly 

.conae. and. Mica and. Arrow rdiIl aW"'· ....... the 0pera1ina O:wNnitlce.....au-:l!be ~ 

~ made wder thiI A&o "cmem thtouabout tbc: openn.., year 10 insure th&t they did no!: adYerJeIy 

imp.d opaatica ofTnaIy ROfqe RIIjIIiml by the f):c.ikd ()penItina PJuo. 
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rv Weatber and Streamflow 

Weather 

1be 1994 Ware Year .. 'U pnx:edcd by a wvm $cpIember that had bJ than balfits DOmIl.I 

procipiwjoa; a.ituation "ilicb proved pmph=6c for doc ecmin& year (Cbatu I and 3). A biab prawn: 

ridge located ncar the WasbiDgIon eout wiled IOUlb .... anl .lightly alter the fitsI week of October, allowing 

--= v.uk frOPIa.l syst.cmI inco the buin. This weather pattem lasted throu&b November, producina balf 

the ......... 1IIfXIlhIy ~ for the two months. Decullber sa .... 1IIe firsl reallhift in IIIe NQrttnooea's 

wealber patU:nIS 10 the ~ typi<;aJ -' form. But the touthwcstafy stonn track with its aoo\"e 

DOmLl.I precipitation lasted only len days and IIIe coastal prepure ridge rebuilt, cutting off the IOUnle of 

moisture. 1be month mded witIo onoly roMHhinIs the DOrmIl precipiwioa and DOrmIl tanpc:nlUra. 

January wealber wu similar: for 10 day .. the hi&h .... u replaced ",i\b a low pressure 1)'SIaTI "ilicb 

produced abave ......... precipitation. This rtonn paUem toO ...... short-lived and the momh ended with 

only rwo-chinil its normal IIIfXIlhIy pl"tlcipitation but the l6.tpc.atura "-en:: abow: norm.a.l. Thi, wearbu 

paaem ..... ;......t Ihrou&h the lint ,,-eel< of Fcbnwy ,,"hen ,_her low prt::SSUre rymm moooed into the 

Gulf of Alasb. This panc:m pl"!Mld 10 be more stable ancIlasted through the Ii", ,,-eel< in Man:b and 

produc:cd normal il/nOI.LIIlI of prco;ipitalioo. After that the ridac apia rebuilt and the moisture IOUnle for 

the basin was QI! off, COIcept for a shon spell ox:ar mid month. Marcb ended with above normal 

ICmperatUra M only half its bOI"II"I.IJ precipiwion. AIthc..ogh April, May, and JUDI: sa .... normal 

t=opennore II.!Id precipitation (Cham 4 and S), it "'U too laIC in the)'eat 10 motTle the dry trend, and 

u:mperatura were lOO .... arm for mucl:llICQIIIlIIlatioro of_"p&Ck from these s&ormI. DuMa July, A.ugvst, 

_ Sepumber ~ murned to above nonnal and the precipiwion ranged bctvo_. baIf and three­

fourths of normal. 

1be final monthly precipitlltion ~ for the Columbia Basin abow: 1be Dalles are shovoll below 
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3~.vtr1IF (1961-1990). 

WYHlpdjm M_ 
Pn:IC:ipiWion 

M_ 
Prco;ipi~ 

fiLl "" fiLl "" 
"" " 1.3<4 12 "''' I." 100 

-" 1.>6 .. .,., .. I." 10 1 

"" " 209 70 ,~" I." '" 1m" 1.11 .. I ... O.j6 " Fob .. 2.31 "' .... " O.B " _ .. 
1.09 " """ 0.63 ., 

W.u:rYeu 16.76 12 

Strumftow 

The obtctvI:Id inflow UId outflow bydropaphs for the Treaty reservoirs for the period I July 1993 

tbtouah 31 July 19901 are s/Iowq 011 a....t. 61hrou&b 9. 0bsI:r.W flows with the cornptJUd unrqJUlaud 

60w bydnl&npbs fortbc_13.-bpcriod Cor K ........... yLab, CoIwnbia River aI B~nIc Gr.nd 

0-..... , UId The DaiJes are s/Iowq 011 a....t. 10, II , 12, UId 13, re:spec:timy. Chart 1<4 is. bydrognph of 

12 pu""*" oftbc 1961-90 .-.. The peU: reaulaud ditdwp for the Columbia RilU aI The Dalles 

WlIII 22<4 ,300 c:& 011 12 May 19901. The 1 993~ montIIIy IIIII'q;uWocl stramfkrws UId their pu_ oftbc 
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cffeasof~. 

Columbia Ri ....... at CoIwnbia River at 
<iAod Qp'1ce jp sfJ The Palks io cfs 

T_ N~'" I'&UDof -'" __ or ..... .- Ayerw .- "''''''1'm 

""0" 93,&70 90 131,210 " """ 52,2 10 " 11,-400 " """ 36,640 76 70,.S30 12 

""" " 26,030 54 53,190 " "" " 21,490 61 61 ,430 " 'M" 30,070 73 67,O:ro .. 
F .... 15,620 " 5',770 'I _ .. 

44,460 " 97,040 " "" .. 144,310 I" 230,310 103 
Mo, .. 2]5,710 90 335,460 " ,~" 216,2&0 .. 276,920 " '"" 144,2S0 " 175,640 .. 
y- 19,110 " 136,640 72 
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,Susoul RUDOrrForKal ts and Volumes 

'OR'm 
Libby Rclcrvoir lafIow 
DIIncan Rl!:ser.ooir Iaftow 
Mica Racnooir hIftow 
Arrow ru.:r.air Iaftow 
Co/wnbi.& RM:r ... Bifd!bo .... 
Grand eo..Joc R voir b>Bow 
s...u River at lowa" Gnmi~ Dam 
Columbia River at Tho DaUes 

2,006 
11, 109 
22,749 
37.207 
49,356 
12,152 
67,188 

' .",<0' 
1961-90Avm# 

" .. 
" " 91 

" " 72 

--. ad..uced. Table 1 IiItI the April throu&b Au".,. vclwne inflow fOfeC&JU for Mica, Arraw, 

l>wIc:an. and Libby prc;c.;:u, aDd lOr IIIIIl:gUIated runotf ror the Columbia RiYCl" III The Da!k:a. Also sboolon 

ill Table 1 an: the actual .oIumcI; lOr tJw:.e five \ • • , it_lII. The fixecasu for Mic&, Asrow, aDd DwIcan 

inflo,.,. were prcparod by B.C. Hydro, and those for the lower Columbia Ri"IIU and Libby inflows were 

prcpMUl ~· Ihc u . S. Columbia RiYCl" Forccastina Servk.c. The I April 1994 foreast of January throt.tgb 

July runoff fOf the CoIwnbia Riw:r aboYe Tho Dalle:I was 73.2 mar aDd !be actual obsen<ed nanoff was 

7S.0maf 
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T'bc folIowiQg talNJation IIUIIIIIIariza l!D1thly forocastI since 1970 of the l lU1UUY through July 

nmtJI( for doe CoIUIDbia River aboYe ~ Dalles ~ wid! doe -.aI nmtJI( moasura;I in millions of 

acre-feet (mal). T'bc 1.-. Jamwy-July nmofffortbc 1961-1990 period is 1 0~.9 rn.a£ 

T'bc DaJIg VoIwnc Rlmgfffmmm in MAE lJao.JyU 

"'" "" "" "'" ... .... ... ..... 
197<) 82.S 99.' 93.4 "., 9~. 1 9'-' 
1971 110.9 129.' 126.0 134.0 133.0 13~ .0 I37.S 
1m 110.1 121.0 131.7 146. 1 146.0 146.0 151.7 

1'" 93.1 .. ~ " .7 13.0 10.' 11.7 11.2 
1914 123.0 140.0 146.0 149.0 147.0 147.0 U.3 
1973 " .1 106.2 114.7 116.7 115.2 113.0 112.4 

197' 113.0 116.0 121.0 124.0 124.0 124.0 122.1 
1971 15.1 62.2 5~ .9 ~I . I 53.1 51.4 53.1 
197. 120.0 114.0 108.0 10 1.0 104.0 105 .0 105.6 
1979 11.0 7'" 93.0 17.3 89.7 19.7 13.1 

1'" 81.9 11.9 11.9 19.7 .... 97.7 115.1 
11181 106.0 14.7 14 .~ 81.9 U.2 1I~ .9 103.4 
11182 110.0 120.0 126.0 130.0 131.0 121.0 1211 .11 
11111 110.0 10a.o 113.0 121.0 121.0 1\11.0 111.7 

I'" 113.0 103.0 117.6 102.0 107.0 114.0 1111.1 

1 .. ' 13 1.0 109.0 IOS.O .... 91.6 100.0 17.7 
1 ... " .. 93.3 103.0 106.0 101.0 108.0 101.3 
11117 au 11 .11 71.0 80.0 76.7 75.1 76.~ 

11181 792 74.S 72.1 74.0 76.1 75.0 73.7 

1'" 101 .0 102.0 "2 99~ 111.6 '" .... 
1990 .OS 101 .0 104.0 " .• " .• 99~ 99.7 
1991 116.0 110.0 107.0 106.0 106.0 104.0 101.1 
199' 92.' 111. 1 IU 712 11.2 67.1 10.4 
199' 92.' .6. ~ n.l 76.6 81. 11 86.1 11.0 
1994 79.7 76.3 71. 1 13.2 7~ .S 16.4 15.0 
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V Resen'oir Operation 

General 

lk 199)-94 ~ year "'u ~ 11)' bdow a'~ p~pit21lon during AuguJt· 

Mareb 1X:ar!lOnTl:al during April-June. and fini.hing the year bolow DOI'TTIilI. Tempemurc:s bul<;:ally "ere 

below DOrmal ill NO'Vl2T1ber and May·June, bcina Ja.rnomW the rest of the )Ql. A warm spell ill laic 

April doplcud mud> of the loowpack. Altbougb!he s .. :.wnldt sc:asoa ",u ~ by near oormaJ 

oondititns, the eI.)' lrmd had established itJdfresuttq in low runoff. AI The Dalles, the observed 

January-July runotrwas 7\ percmt ofa''1:nge, two pcrceot hiaber than the April forecasl. and four ptrcenl 

Iowc:r thaD !be January fOfCCaSl . 

Tlx: opc:ratiDg year began with the ooordinatcd reservoir symm officially fiJlina 10 72.9 perecru of 

stcnge apac:ity on)] July ]993. M a resu]t. third)'CaI' finn enet'iY load caJ'T)ina capability (FEl.CC) 

"''U IdcpcaI foe the 1993-94 opmoting )'eU. 8,p" ... ofpcnimnt 10\0' flows. the s),stem COIItinuod 10 

proponionaIly.nft £rem August Ihrou,gh April the 10 1I'ICCt FELCC. During May the system load could be 

mel oper.!.ting 10 the Encrv;y Cootc:nt Cur ... es (ECC) .... hile during June and July proportional d/'aft "''lIlI 

required to meet FEl.CC. 

1be I Januaty 1994 .... 'Iter supply forecast "''lIlI for The Dalles _19.7 maHor the Janu&ry-./u])· 

period. or 15 pe=:rU oftbc 1961-90 a....enac. Subsequenl foreQ.SU throogh April reflected a slip 

deo:reamg tn:nd, ",i!h!he April forecast ~ 69 pe=nt ofnonnal OIIring Aprillhtough Jul),. near 

nonnal precipiwioo turned the f~ up~ willi the Junc.no...ina runoffforn:aru WlI .......... ofn 

pen::ent of!lOnTl:al. AauIJ l'1.IIIOff fur Jarwary-July "''lIlI 71% of 1lOfTI\&l, 

111 April, the S)'StmI was in proportioaal d/'aft betw ..... SOIXIIId and third)Ql cri\iQJ .... Ie c;ur.~ 

howeYa, BPA bad 11>«< than 3 mafSiored in the S)'SIm above PDP. During the ]0 April·)1 July f\ow 
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~ary. FotJowing the release alNational MariDe F~ Suricc'. Biok)gica1 Opinioa 011 16 Mard> 

1994, Projeas ~ rcguIaIcd ill lID attmlpllO _the folIowins ta/'iId flows: 

-at I..owa~ 15,000 d's durq 10 April - 20 J..-, and 50,000 as duriaa 21 JUDe-
31 July; 

· at McNary, 200,000 d's duriDa 20 April . 30 JUDe. mel 160,000 as durin8 1·31 July. 

oIMc:rvod peale flow at The DaIIeI was 224,300 d's 011 12 May. l.uI)"W1 peale was 386.500 c&. The 

system readied 74.1 pelOt:Ut ofiu full eoeJgyeapacity in the ACQIal Energy Reg\abtion (AU) 011 31 Jul)' 

1994, rcsultina in thin:I"")ftI" FELCC bci.og lIdoptcd (or !be 1994·95 opcratiDa )UI". The observed refi.ll on 

31 July 1994 ..... 77% of energy capacity, providiDs _ rcsenooir q:.enting: JtOn8I:: above the 

proportional dnft level goiDc ink> tIE new opefUing year. 

Mia Reservoir 

A$ showu in Chart 6, the Mi<:a raervoir (Kinbasket Lake) was at Elev. 24 14.4 feet 01131 July 

1993,60.6 feel: belowthe full pool elevation of2475 feel:. The reservoir level COO!inued to rise in August 

and early Scprember. modtillf; iu peak !'or the ynr. EIeY. 2419 .• Mel: 0tI 12 Seplftnber 1993. Thil peak 

previous low amual maximum. The rcsetVOir level was held in Elev. 2417 • 24 19.4 fooc range IIIltiI early 

NO\Iember. 

MQ. Treaty aonge was 1075 bid (2. 13 maO 011 31 July 1993. With I Trearydiscbarp: of 10 

kds for the months of August thn"oIlgb October. Mi<:a Treaty ston.gc continued to refill. reaching I 

I!WCimum of 1971 bfd (3 .91 maC. S6% offull) 011 6 oaober. DurinaAuJUSt-5cptcmber, actual Mi<:a 
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aa::umulaled prior 10 31 July 1993, 

The primary cause oftb: low Mia ~ Iev!:Is during tb: summer 01' 1!XI3 "'all a vcr)' low 

_pack during the "inter 01' 1992.-93 and subscqueQ: low nmoff. The Febl'\l&1Y"Se:pumbcr 1993 runoff 

volume for Mica was the ao-st 011 nICOr'd. "- 7&%af.verqc. 

Mica poy.'Cfbous.c cIi$cbarga durina NO\'anbet and Occc:mbc:r .v~r.>gcd about 20 kefs, and the 

racr.'Oir drafted to Eb, 2396.9 feet by 31 Decanber 1993, Tn::aty!ltOn&C 011 that date wa .. 935 hfd 

(1 .85 maf). 

M·!CI. ~ acw..aJ ditcbargc:s .'-enged 13 kef.! durina January 199~ and 29 kc& in 

February. The IC$ClVOir drafud 10 EIcv. 2369.3 feet by 28 February. 

The reservoir continued 10 <hft io MardI and fIlM of April . I>iscIwgcI during MaJcb-April 

averaged 15 kef.! . The ~ reached its lawest level for the 1993·94 SQ5On, E1ev. 2350.1 feet on 2(} 

April . Thi51cvc1 "'all .boul 10 feet higher than the previous year', record low level, due rno.nJy 10 the mild 

wiotcr. Mica Treat)' storage reachcd. minimum 01' -4&4 ksfd (-0.96 mat) on 16 April. Arrow and Duncan 

T re:I.I)' storage during thU time "'&$ well over 484 ufi so the toU.I <hft on Tre:I.I)· SlOI3.ge did not exceed 

15,5 n-W" Then: was sufficieot Non·T~ly and other storage at Mica 10 keep the toU.I Mica Ii"" stonge 

With the stan of the spring fn:sbct in carly ~y. Mica disdlarga "=' reduced, and the reservoir 

be&an 10 refill quidly. The Mica Tn:uy di$chargc was 12 kcfs in May and 10 kef.! in June. Howevc:r, 

actual discharga during May-JWJe'~ 3 kcfs, incn:asing the Mica Treaty discIwp undc:nun to 825 

Wi! by the end of June. The resen-ooir refilled 10 Elev. 2416.4 foct by 30 Juoc 1994. 

In early July, rc:o;:eding inflows and a rtrUc8Y ofrunning Mi .... as mIlCh as reasonably possible 10 
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mitipIe the low Arrow reservoir Ie\Id combined to slow the refill rate of Mica reservoir. The actual Micro 

~ durio& July "WillI 24 Ia:&, and the Mic;a kvcl n:ac.bcd Ekv. 2435. 1 fcr:t on 31 July 1994. 

DuriDa; August, Mica ........m.""" to run It a\mo$t maximum disclwge for a mortthIy average 

dis<:barJe of 36 kcfi . The Mica re:servoir contiJIued 10 fill ill early August, rt:adlina the rrwcimum for !he 

year, Ekv. 2431.9 fed. (31.1 fed. below fun pool) on 15 Augll$l 1994. Allhough this pe.d:: level ~ 18.5 

fed. bigbcrtban the ~ )'CU's rw.ord-Iow pe.d:: level, the 1994 peak \evel "'as the scoond-Jo-..ut on 

reoord. The ,...,soml (Febnwy-5qJtember) I"Im()ffvolwnc: for Mic;a "'Q ncuIy a~ (93%) in 1994. 

TfQty stor.ae at Mica continued to fill in Augu5t, n::aching iI maximum of32 10.8 ksfd (6.31 rna( 

91% olfuU) on 3 1 Auaust 1994. With high actual Mica disclwges through the summer months, the M"oca 

TlQt)· undcmm"Willl z:erood by 21 August and an overrun of331 ksfd had accwnulated by 30 September 

''''. 
Revelstoke Reservoir 

During the 1993-94 opemi.n&)'CU, RevcIstoke pro:jca ~ operated generally as a run-of-river 

pl.am, with the reservoir Icvd mainu.ined ",ithin two fcr:t ofils oonnaI fun pool level , Elev. 1880 fcr:t. The 

rescrvoir "WillI dra"", down 10 Elcv. 1811.7 feet for a short period in February 1994 10 bclp II1eCt system 

load aDd exchange obligatioos. During the spring msbet, April through JUDe, the reservoir level was 

operaIed as low as Ekv. 1816.1 fed. 10 aJJaw OOIItroI of IUgb Icx:aI infIoy". . 

Arrow Reservoir 

AI sbowu in Chart 1, the Amw,' reservoir (irnpouodcd by the Hugh Kcenleysidc Dam) level was 

Elcv. 1432.0 fed. (III 31 July. 1993. From We July to carly October, Arrow discharges avenacd ~I 30 

Ia:&, and the Arrow level " "&I maintained in the range ofEIev. 1430-1434 feet. The maximum Arrow level 



for the yQrWU EIev. 1433.5 foct (10.5 f~ below DOfTIIal fuU pool) til 4 ~ 1993. 

On 31 July 1993. the Arrow Trear:y .... ac:oo..UII "'"lQ sli&hdy less than full ill 3416 b:fd (6.89 

mal, Of 98% full). Thd ftOra&c bad rWu«d 10 2n9 bfd (5 .41 mal) by 31 Oo;:tobcr 1993. 

By 31 October 1993. the reservoir level had dropped to EIcv. 1428.0 r.:e.. Tho: reservoir dnfted .. 

further 3 feet during NlMSnber...t 9 feet in l>ecember to end the 1993 )'CV ill EIcv. 14 1 ~ . 8 fccI;. AVCfa3t' 

disclwges in Novanber wen: 35 kds, u.::rcasina 10 40kds in Dcambcr. 

In early JaDIoLlLZ)' 1994. the Arrow rescrvoir draft rate was reduced. ~r, more rapid 

dta""dowo of the -..olr rccnmmcoood in We January and Febnwy, resu lting in elevations of 1406.0 

feet til 31 January &lid 1391.8 focc til 28 Febnwy. A~rage disclwges in January and Februal)" ",-en: 33 

and6J kc&, ~vcIy. 

Fran We Fdlnwy to We Man:h, the Arrow di~ wa5 held. Of" above 26.S k(;fs to avoid 

de .... atering rainbow trout redd$ til the Noms Crcdc fan. just dov,"11SIJgm of Kcenleysidc. From 29 Marc:b 

10 3 April 1994. Arrow disclwges ""en: bc:Id at 5 10 10 ke& 10 allow reconlOllring orthe fan 10 proceed. 

De ..... lered raids were kept _ using a pwnp and sprinkler r)'stcm. 

Tho: Arrow ~ rea.ehcd its Iowc:sIIcvd for the yQr. Elc:v. 1389. 1 feet, on 28 Marcil 1994. 

ArrowTrear:y storage also reached its iWluai minim""" 00 Ihal date. 9 14 bfd (1 .11 rna( or 26% of full). 

During January tIItougb July, Arrow ","lQ opcralt:d under the tams ofan Entity ...... 'iCiU on the 

opera1ion ofTrcaty sumgc fOfOOO-powel" uses. This agt .... ,iCUl allowed the U.S. to store &lid release 

"'~ abov-c the pmpoltioaaJ dnft point in Canadian T_ty sp;oa:. and spco;:ificd ooncn:asins disclwgc:s 

&n.n KcenleyPdc 10 avoid dev.-atering rainbowtmut redds .... ithin Canad_. On 4 April 1994. the Arrow 

disdwgc was u.::reueo:! &n.n S IQ U kefs. A further incn:a.sc 10 20 ken "'"lQ made: on 1 April . Tho: Arrow 
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reservoir Itvd /'Ole to EIeY. 1403.1 feu by 30 April 1994. 

The Arrawdisclwge 1QS bcId at 20 kc& for the entire month of May and the Arrow fQCI"VOir 

refilled to £lev. 1422.1 fM by 3 1 May. 10 lwx:,!be di3cIwp: incrcucd in stqII from 20 to 10 kefs, with 

an awrage discharge ofabout SO kcfs for !be month. The reservoir rdilIed to EIeY. 1426.4 f«t by mid­

rnoatI! and tIx:a ..... bcId in the ~ of 1425 · 1426.4 fM for the ranainder of Junc. By the cad ofJunc, 

all trout eggs had batebtd and there wen: 110 further re:strittioos ca Arrow opc:ntion. 

Dit<:barp durios luly a-.od 66 kc6., and the Arrow rtICI"VOir remained in the ~ 1425.5_ 

1426.S foct aU month, with the peak le\.-cl for the summer, Elev. 1426 .S feet occuring 00 261uly 1994. The 

awrage August ~ _ 6S kefs. Ev=. with Mic;o. and ~ maximum po$$ib!c (without $pill), 

the Juroy; reservoir Itvd droppod to EIev. 1423.0 fM by 28 Augun 1994. The resavoir f"'ht-. 'nded to 

£lev. 1425.6 feu by 12 seplCmbcr, but then lhfted to Elev. 142 1.0 foct by 30 Scptc:mber ]994. 

DunCAn ResenoiT 

~ sboown in 0Iart S, the Dwx:an.--voir kvel .. ~ £lev. 1882.4 fM 00 31 July 1993. Duncan 

rc=lnscd minimum 60..- (0.1 kds) until 1 Augun 1993, u .. fUc:b time: ~ m::rc= ~ to JUppOlt 

!be KOOft'nIy I...ake Itvd. Dunc:an reaebed its m&lcimurn level forthe ycM. £lev. 188S.4 feet (6 .6 feet below 

full pOOl) \XI 10 Augun. The reservoir level droppcd. to Elev. I aua feel by 31 Augun 1993. 

[)urine the months ofSq,tcmber throogb November, Duncan discbartrcd an ,"vera&C of2 kcfs to 

$IIppor1 the Kooten.y Lake level . The 30 November 1993 1cvd..-as £lev. 1117.0 feet. 

Dnwdovon of the reservoir continued in December. The monthly avera&Cdisdwge..-as 3 kefs, 

rcsutnn,; in a 31 Deocmber 1993 cad~f-rnonth level ofEJev. 1868.4 feet. meeting !he flood comroI 

rcquin:mmt for tbal date. 
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~ ~ rc:servoir conUnucd to draft ill JuuaI)' and February 1994 to provide flood control 

IIOnF spa.ce. Dixharga duriDg lanuaty-Febnwy a-.ui about 8 kc&, and the rt::ICI'VOir dra&d to 

EleY. 1812.8 feet by 28 February 1994. OuriDs Man;:h.the Ouocan disdwge was reduced to aboul 3 kcfs, 

IlowiJ!a the raIe ofrescrvoir dtafl. ~ 31 March 1994 1eveI"""alI Ekv. 1799.5 fOC(. 

DuriD& April, the Oww;a.a disebatte a~ 4 ktfs to dmft as much storage as pouible from 

Dub::aa . The minimum level for the year, Elev. 1794.9 feet (0.5 fOC( above emply), """alI rQcbed on 4 May 

''''. 
The DwK:an ~ was R!duccd to miniImm, 0.1 kcfs, on 1 May to begin rdillins the 

reservoir. The reservoir level reacbed EleY. 1832.0 mt by 31 May and Elev. 1865.3 feet by 30 June. 

DwIo:an ranaincd on minimum disdlaJJ:e until 221uly. At!lw. time, the di$Charge was increased to slow 

the raleof~ rdill . The Ounr;:an reservoir n:ached its peak level for the year. Elev. 1891.5 feet (0.5 

feet below fuU), 00 30 Ju ly 1994. 

Duncan paucd intlow during the firs( few days of AugllSt to "",i ... in the reservoir Dear fuU pool . 

On 6 August, the Dunc:an discIwge w&$ inaeased to maximum (10 kcfs) to start draftina the reservoir. 

This aaiou w&$ _Sfry in early Au&"S{ to alk- a ......t.x:tion of the Arrow Treaty discharge and in 

... pport of the Arrow reservoir Jevd. By mid-August. 'I was ,........ .. 'Y to diJcbarge maximwn &om 

Duncan to support the J(OQfmay We bel, DwK:an bad drafted 10 elevation 1852.6 feet by 30 SepICmber 

''''. 
Libby Resen-oir 

As sbo-Iou in Chart 9. Libby did not oompletc:h refill folJo...,ina the 1993 runoff. ..... ith Lake 

J(o<:QnUAI st.aninc the open1ing year at Ekv. 2438.3 !'oct. 001:" fOOliowcr than last year and 20 feet below 

fuU . The lakt reacbed its peal< summc=r 1M ofEkv. 2448.2 fOC( on 6 Scp~ 1993 

27 



August 10 earty-Seplember releases from Libby wen: primarily in the 4.$ 10 6.0 leeli: fall8" for 

CODtioued fiImina at tt....,.,...y F&lls by UnivaaJ Sb>dioI. ThiI flow was ~ for safety purposes at 

the fialb. Aoows wen: Ibcn Wfddy Iorid-factored between 4 kt& (M]" 'ends and incrca$Cd 10 r>ear 13 kdl 

<.Xl 'lr'Cll:kdays for ad:ditionaI fiImiI!g and for MontaDa [lqJartmcnc ofFish. Wildlife, and Pub (MDFW&:P) 

10 contiDuc: tI1uIaoct surveys under a BP A oootract:. By rrUd-()ctobe,.. Libby outflow W<I.5 iDc:== to 

.dUevc fun cfficc:nt Joad of IS kt&, ful1illin& a furtlx::r MDWF&:P I'lIqIICSl. drdina 10 PDP. and dnoftina 

96 bfd of LibbylDuocan ttarISfet ,,-at«. which was ~Ictcd by 3 1 October 1993. A bte-Novembu 

cokI soap rcsuIkd in Libby iD=asina 10 full load oi21 kcfs and boIdin& that flow through Dec:ember. The 

reservoir on 31 Dtv:a.obu 1993 was Elev. 2319.1 feet, about 17 feel above the proportional draft point. 

lDfIows durina the October-December 1993 period wen: 100 perocnt ofa'<'CfagC. 

AJtbousb the J&III.lIU)' 1994 water supply forecasts for the upper Columbia Bum drainages were 

aboul 90 pe' ..... 1 ofa--.. Libby's fOR:cast was only 86 peroenI, and with the lake ncar Elev. 2380 feci., 

110 draft was ~ 10 meet the Ij Mardi flood control rcquiranc:nt ofEk:v. 2398 feet. Following m::eipl 

of!be beIow-oormaJ 1"1.IIIOft"~ Libby outflow was maintainod at its minimum flow of 4 kdio frQm 10 

January- 1994 unril6 May 1994 wbc:a it WlU increased 10 atlJK:l spawning while stuEJCUl iDto Ihc 

JCoo«nay River n:ach near Bonners Fcny, and for Lower Columbia salmon floy.. augmc:otation. The 

reservoir ~ its annual minimum Ie\IeI ofElev. 2364.9 feel: on 1$ Mardi 1994. Warm wcalhcr in Iau:­

April swted!be _melt nmoff. bul it was short Hvc::d as the beIow-nonnal soowpack quickly depleted . 

The peak inflow of the SCUOD was only 44.3 kdio and occumd very c:arfy on 3 May 1994. By Ihc end of 

April. !be reservoir Jevel was ncar Elev. 2383.1 feet. nc:arIy 46 fet! Of 1.136 mafabove PDP. Th. waler 

above PDP was to be used as pan of the 3.0 mafsalmoa flaw iIlI&IIlC'ltation stonge. 

OIl 10 May 1994. Libby began releasina augmontation"-aJCi" fOf &aImon and timod 10 anract 

spawning "bite sturgeon into the river reach ~ KOOleI\ay Lake and Bonners Ferry. Libby releases 
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wen: adjusted to maintain 80arIers Ferry 6c7ws of IS kds in May, 20 kc6 in June, &ro:l intended to meet 

II kc& in July. 8«",,,, of!be 88% of-.....l ApriI.JunI: nmoffand low Bc:u>eo"l Ferry klcal inflow. 

highcNlwwxpeclCd Ubby oulflowl depleted !be 1.1S6 mafofstorecl augmentation .. -atcr by 10 July 

199-4. Eval with the ~ rdeasa , Libby COIItioued to 611 &ro:l by 10 July, !be reservoir ... as at 

EIeY. 2436.7 r..et, 22 f..eI: from full. 

AD I3'tuilr::tll bo:fwcaI!be SwcofMolllana; and !be Corps offn&iDeers, and BcaDr:ville Power 

Adrninistr1d>on RSUltcd in DO furtber draft from Libby througb Labor Day and on 10 July, Libby outflow 

was raIucaI to 4 kc:& and maintaiDed through most ofSepu:mber 1994. 

By Labor Day, S September, !be rexrwir bad ~ its maximum Icvd, EIeY. 2447.2 Il:cl. bUI 

low inflows durina !be montb resulted in minor Scptermer dtaftin& with !be minimum 4 kc& rdea$e. The 

Jamwy-July obscntocI runoff was O.SS mal, as pen:enI of average. 

Kootenay Lake 

A5 shown in CILarI. 10. !be level ofJ<'oormay Lake at QuecruI Ray was Elev. 1743 .3 fee!: on 31 July 

1993. and Ihc level Ill. Nelson was below the summer UC maximum operating level of EIev. 1743.32 feet.. 

Como L"", di$Charp were adjusted to p.ss inJlow during August. 

for the month of SepIember 1993. the Kootenay We discharsc was adjusted to keep !be 

6oY.nsuam Brilliant plant at full load witboul spill . The lake level dropped slightly in early September. 

reaching Elcv. 1743.0 fee!: on 8 Scptc:mber. From !hen untillatc October, the lake refilJed very slowly, 

reaclUng Elev. 1744.6 fee!: on 31 October. The Queens Ray level "'U then maintained below the a.urumn 

UC maximum operatiog level ofElcv. J74S.32 f..eI:. I>iscIwges from the lake during November-December 

1993 avenged aboul204 k~fs . 
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K""'-Y Lake bepn clntirl811CoCOfdias 10 die UC QlI'VC in early January 1994, with_~ 

cIisdwgcs cIuria& tile Juuary-M&rcb period of20 kc&. The lab: drafted bdow the UC level ofElcv. 

1739.32 feel 01\29 MardI, and reacbed its minimum Icvel for 1994, Eb. 1739.12 fed., 01\ 2 April 1994. 

10 ~April, Ioc:aJ inBow 10 Knntauy Lake bepn 10 ma-,....:l doc lake level rx........y.j EIev. 1139.32 

feel 01\ 11 April. The lab: filled 10 £lev. 1142.8 feu by 30 April 1994. 

IoBow duriaa May-Jum:: --.ed 42 kds, pcIIki,. M 61 kdi 01\ 12 May. The lake reached its 

peal< level f(w-Ihe yaor. Elev. 1146.1 feel . "" 2. June t99.t. The mnimum lake ditchatae for the yaor _ 

44 kds during the period 1-9 JUDe, te$I1Itin& in only minor spill M \be K ...... m.y River plants betwem 

Corn Linn and South Sloean. 

With -..eding runoffand rWuced Ubby diJcIwses ill July, «ore ..... y Lake drafted qui.ckIy. Tho 

lab: level M Ncbon dropped bdowthe UC summer level ofElev. 1143.32 feet 01\ II July and the bk~_ 

thc:D held below tbiJ level uotiI the eod of AuguSl. The _wrage rdeue ill July was 26 kefs, while the 

.~ for August aDd Sepu:mberwas 18.0 kc&. With low Ubby discharges during September, the 

KCIOlCmy Lake level had dn:Jppcd to EIev. 1742.6 feet by 30 Seplanber 1994. 
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Stof1lge T f1I os(er Agreemeats 

lD!be 1992-93 opcntiIIg year, Be Hydro aDd BPA CtItCRd into allOraF uansfer agiWiiWI for 

!be summer 011993 in whicII DuncaNAmIw iDc:n:aBI rdc:a.a were used to nxIuce die outfIooooo fiom 

Ubby. This opcntion rauhed ill about 130 k:sfd less water beint; I 1 """ fiom Libby aDd !be lake 

nwlii'18 a level tbal wu about 6 feet kigher Iha.a it otheI'Wise would have been. This 'water wu relUmed to 

I>wIo;an/Anow by 31 Ooxmber 1!Wl. 

A fUrther 1992-93 c:operarq; year a&1- ber,,_dIe EmiDc:I faeiliWed!be temponry uanmr 

ofS4.5 bfd ofatorqe fiom Mica to Hungry Hone. The a&lWUUII reduced Ihc amount of spill at the 

Wancu prcjcct, resultina in a significant energy pill fOr Canada. This ",-ater "''as renomed to O,nadju 

... in Sep&ember 1993. 
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VI Power and Flood Control Accomplishments 

Geoeral 

I. ~Ddailcd Opa.aio& PI&D for Columbia River Tr<:aty s~ - 1 A~ 1993 Ihrough 
31 July Im ,n!bud September 1993. 

2. "Columbia Rive:rTr<:aty Rood Control Operating Plan, n daIed 0cI0lM:, 1972. 

Coosilu:ot with all Decailed 0pentiDa Plans (DOP) p~ lince the iPsblbrion of ~ at 

downsueam in Canl(ta aad the United Swe" in acoordanoe ",ith pan.gr2ph 7 of Anno::< A of the Treaty. 

~ 1993-94 Ahcnwive Operating Plan, prepared in Jul)' 1989. was used u the basis for the pn:pal3lion 

of the 1993-94 DOP. 

Power 

1993~ opentioa year had bem pureha$ed in 1964 by tbc Columbia Storaac Power Exdwlgc (CSPE). In 

IIOCOf'CbDcc with the Canadian EotitIc:mmI Exclwlge Agit ... ilUJI dated 13 August 1964, the U.S, Eatity 

delivered gpacity aad t:IICfIY to the CSPE participants. ~ generation at downstream p~ ill the 

thUtc:d Swcs, delivered under !be CanO<Iian Entillc:mall Exchan&e wu 293 a~ megawatts from 

AuJUSt 1993 through 31 Mardt 1994 aad 219 avera,gc megawatts from I April through 31 July 1994. 

C.PJci')'ddiverics were up to 7Sj mcp .... u. from I August 1993 tluou&h 31 Match 1994 aad 666 

megawatts from I April through 3 1 l ui)' 1994. 
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(FELCC) m:m tile aiticaI period 1tIIdies. Due 10 pc:niA* Iov.' iofIowI., tile 1)"Stcrn m«in',.."j 10 

pl"ClpOftiolWly draft from Au&usI: Ihroup April 10 ..- FaCC. TIE ryACm only produc:od SUrplul tDeliY 

a..ring May wbcIl AmYw and Grand Coulee refilled to their ()pcn1ins Ruk Cun.:: (ORC), but moct bead 

wucr reterVOin operated 011 minimum flow tl}iD& 10 rdiJI and .... ere unable 10 I"tIOO'VCf 10 their ORC 

ckvatioII by tile cad of July 199-4. TIE ryACm SICnF mcfJY n:ao::bod 74.7% fuU on 31 July 1994, and tile 

TIE foIlooM.inc table ..... tho: stalut of tho: merJY Itonod ia CooniinaUd Sysum and Canadian 

Treaty reIeI'"YOin III tho: cad ofCKb month ~ to the ORC or PDP ( .. -hichevt:, _trolled) durina tile 

1993·94 operating year. Normal fUll ~ System ,,*,rVOO ston.ge i, approximately 63,700 

mepwau-months (MWmo). and. .bou! 22,100 MWmo for Canadian Treaty SUJrqe. AJJ figural are 1000 

END OF PERtOD STORAGE ENERGY 

Sop-93 44.9 48.0 3.1 16.6 is.7 -<>.9 
Oct·93 40.2 4S.0 4.' IS .6 1S. 1 -<>., 

32.8 37.7 4.9 13.3 13. 1 -<>.2 
""-93 2S.0 32.0 7.0 9.7 10.4 0 .' 
J~94 17.8 26.6 ••• 6.7 7.4 0.7 
Fd>-94 10.6 20. 1 9.' 2.2 3.6 IA 

7.9 I7.S 9.6 1.0 1.6 0.6 
12.2 2S.0 12.8 0.9 3.4 2.' 
28.3 39. 1 10 .8 9.1 9 .6 0.' 

Joo·94 42.4 47.0 4.6 12.4 14.8 2.4 
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OIIring the period Ausua thou&h De!;:anber 1993, Corwlj.n Trt:aty ROQ,&C ...... opcntcd below 

PDP as partolthe Duncan-Libby and MK:a-H\ILlIPY Horx ston,ge traIISfer agJeancuts. The abo>-"e table 

sbcM-. minor variations hom PDP du.rillg this period because the PDP'a lho¥on wae <XlmpUUICI after !be end 

olead! moaIh wid! known inflows, ",md1 arc: JliabUycliWcn:nt than the PDP'a used during actual 

opcrUioBs whicb were baed 011 forecasted inflows, 

Durina; the JamtUy throu&h JuJy 1994 period, "''ala' "'2$ retained in Anvw above jts PDP I.II>dcr 

the terms olthe 1994 Eatity AgJea_ on the Opcratio> olTI"QIy SIOfa.&C for NonpDWCf UICI. 8y 

30 April 1994, Asww's Trt:atydevatioa "'2$ ~Iy 1.3 rnafabovc the PDP elevatian. Dunn, the 

MJ,y,JWIC pc:riod. this ,,'ala' was rde;ucd '0 aI.Igmmt l...owcr Columbia River $treamfloo.o."$ for salmon 

mip.tion in the U.S. in. manner COD$i$tcm "itb c.na.dian IIOCds for trout spawning and progre:uive 

Asww .-diU. Asww outflowl wae Limited to 20 kd1 throughout May, as Lower CoIwnbia River salmon 

flow W"JCU wen: ~ primarily via higher Snake River 60ws and high tributary flows below Arrow. 

Arrow's outflow was !hal gnMIuaIly incrt:axd in June: trc.n 20 kw to as Iligh as 70 kw. The Arrow 

Trt:aty stcnae <:OIltc:nU increased from 1 ~46 ksfd on 30 April to 3236 ksf<! by 30 June, and DO significant 

dnft of Asww occurred at aaytime during the flow augmentation rdeasc period. By L= JIIDC most ()t( the 

flow ....gmcrnation water had been released from Can.iian TRaty storap. Approximatdy n "'"as c:arriod 

over to 3 1 Ju.1y 1994. The opc:ntion per the Entity agJ_'c:ut was dcc:nw:d a Sl .......... by all parties.u..:e the 

flow augmcnution ston.ae release OCQInW in • IIWlIlef" that met both Canadian trout Sf'll"'tUna and rdiU 

Deeds and the U.S. aalmon .C$pWSibilities. 
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Throughout tile 1993-94 opcntin& year, BPA cIevdaped and implemc:nud an e:densiYc purclwing 

sIRlegy to meet pn::t;ected eDeJSY ddiciu and provide for flow augmmb. ion ill \be United Stata and otbcr 

IICIIlpOWCr RIIjIIi. utw::tlts dunn, an (:OdIuuely Iaw..-eamflow period. 1be foUowina table swnnwia::s lbc 

feduaJ purdlases (ID MWmo) dwi"8 Augusl 1993 tbrou&h July I~. These purdwes are in eddilion 10 

FEDERAL ENERGY PURCHASES (MWmo) 

1be ~ table shows BP A oonfum and RJ rplus sales in mepwatt bours (MWh) 10 Northwest and 

~ IfliIitie,s cIurini; \be 1993-94 <.>pentina yc&r. 

BPA NON-FIRM AND SURPLUS SALES (MWh) 

:::='""" 

Aug-93 
Sep-93 
Oct-93 
Nov-93 
""-93 
1_94 

' ... 94 
Mar.94 

"-'-94 
May-94 
Jun-94 
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Flood Control 

1k Cotumbia. Rivet Basil! reservoir systan, including the Columbia River Tn:aty projects. W:IlI 

DOt ~ 011 a daily basis for Oood QJntroI in drc sprillaof 1994. 1k observed and unregulated 

~ for the Columbia. Riw:r at The DalJes betwteI I April 1994 and 3 1 July 1994 an:: $bov.u 011 

Chart 14. 1k IlfU"e&\lIatod peak Bow atlk Dalles would have ba::n 31 1.000 0;:& OQ IS May 1994 and il 

was COIIlTOUcd 10. maxinwm of224,300 0;:& 011 12 May 1994. 

1k obKrved peak stage III VancouYa", Washington wu 1.3 foe( OQ 21 May 1994 and !he 

lIIIIqIIlated SIa,ge .... "OIIid have ba::n 13.0 feet OQ IS May 1994. CIwt IS docwnmts !he reiali\"e filling or 

Arrf3W and Grand CoIIlee during the principal filling period, and ~ 1he regulation oflhese IWQ 

reservoln to guidelines in !he Treaty Rood Conlroi Operating Plan. Because !his years runoff voI_ 

fom:asI wu low and Arrf3W ..... as drafted deeply for pOWer. ll>et-e .... 1lII no flood control opcrWon at ArnN.. 

after 30 April 1994 as the CUn'C 01\ CIwt IS did DOt au ide !he opcntion after IbaI. date. 

Computation$ of1he Initial CODlroIkd Flow (leF) for systan flood c:onuoI opcratiora wen: made in 

acc:ordanoc with the Treaty Flood Control ()peruina P~. Compulcd Initial ControlJcd FIowIIII The 

DalIes .... 1lII 221,000 c& 01\ I January 1994, 200.000 c& on I Fcbnwy, 230.000 ru OQ I March, 200,000 

c& on I April. and 200,000 ru 011 I Ma,y. A$ menUooed earlier. drc observed peak flow at The [biles was 

224 ,300 cfs. Data for the I May ICF romP'lIaUon aregivm in Table 6 . 
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Table I 
UDrqulated RUDoffVolume Forecasts 

Mill ion of Acre-Feet 
1994 

Columbia River III 
[)"!IP'n ..." .... """" The Ib.!!es Orgrm 

M~ - Moo M~ Moo 
F~ '""""" 

,_. ,_. ,_. ,_. 
""" - 1 April - lApril- 1 April • I April _ I April . 

Jam 31 August 31 Aygust 31 AYl'1J8 3 1 AlIg"st 31 AY!!!!8 

J....." I.' 21.0 10.7 ,., 70.2 

FoImwy ... 22.' 11.5 ' .1 67.4 

""'" 2.' 22.3 11 .3 '.1 70.6 

.. ru 2.' 21.5 11.4 ' .2 6S .7 

M>y 2.' 23.2 1I .S ' .2 68 .2 

J_ 2.' 22.3 11 .0 '-' 69. 1 

A""" 2.' 22.7 11.1 ' .2 67 .2 
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T.bkl 
1994 V.riJble Refill Curve 
Mia Reservoir 
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TJbltJ 

1994 Variable Refill Curve 
Arrow Reservoir 
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Table 4 
1994 Variable Refill Curve 
Duo<:aD Reservoir 
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TableS 
1994 Variable Refill C urve 

Libby Reservoir 

- _. 'm' _. .... .... ~. 

__ '-3I~_.1tof -.• 52111.1 511i15.' ~. 15310.1 5205' .' .. - 205112 ~. 2051gj _',0 -, ~ _ F_ EmIr F .. DoIte~ KIIId _. _. 
ill. W.' 474,5 ~. 

~_'-OoIo_. KIIId •• M .' 1~9 
_ . 

.~. 
$15-.. CcnI.DoIoo-3' ~ _,KoId " 1824,5 1$1512 .• , .~ . M .' 

17.14 
' • . 4 
~. _. 
'G.' 2<I.ft.7 
::!<IIS.1 

M.~ .~ 
1818.0 lIeHl 

~:8 ~. -, 
15<I$,S .~. 
2<1'3,4 ~., 

l4114 lQ.l 

i1.U ~~ M~ 
.~. .=. 1834.] 
~, ~. ~. =, =. =, 
'''''.ft 

._. 
=~ 24102 

_. 
24'02 

_. -, 
M" U M~ " .20 11101 ,] 147' 2 IIIn.g 187!5, ' 
~. ~, ~. ~ .• 
~. ~, ~, ~ .• 
'*' :~ 1~1.3 '388.8 ''''7.4 
,~ -, 2_,8 2_.5 
2_.1 -, 2_.8 2_.5 

MM •. ~ !>e.U 8' .22 47.13 ._, 
1122.0 11Z3.0 112<1 ,~ .~. 

~. ~. ~., ~. ~ .• •• -.• - ., -. • •• 
~ 

1754.5 'm, .=. '1\008,7 
2-424.' 2Q4.1 242<1, ,~, 

2-424.' ~4.1 lQ4.0 2C2e,7 

, ~ 4. IUO! ~.~ 21 .n ~B :14.74 

~~ * .• ~. ~., m. 
~ .• ~. ~, ~ .• ~ . 

1!!!1.0 I!!!I.O • M. I!!!I.O 1l1li.0 '''''.0 = .• ~. lli:i' I:1 ~U 2421 .D 
,~. 

_. 
• j-' ,~. 

_. -.. 20060.1 2«51 ,5 
_. 

:='~'Jfi/ ~~':~Wif"'-&i ... . ' 26.0 2_.0 -, 2_.0 2_.0 -, n. 14.1 n, ". 74,S n. 

" 



Computation of Initial Controlled Flow 
Columba. River at The Dalles 
I May 1994 

1 MayFor.calofMay"''O'''' ~lIIed 
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Chart 1 
Seasonal PreclpltaUon 
Columbia River easln 
October 1993 - MarCh 1994 
Percent 011961 -1985 Average 

_ ~alion YfIf'I high and mora Illton 150% at lIYerage 
_ P,ecipil.Blion hogh end mote than 120% 01 aventgll 
_ Pfec¥lllahon low and mota than 80% 01 IW...a1l$ 
c:::::J Pfocipil:alion very low and mote lhan 50% 01 av_ge 
_ Pftl'ClPrlallon vary low a nd l<IlIs lhan 50% oIlIY","age 
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Chart 2 
Columbia Basin Snowpack 
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Tn4PERATUR[ AND PRECIPmOH INDEX 1993-1994 
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Chort 6 
Regulotion of Mico 
1 July 1993 - 31 July 1994 
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Chart 7 
Regulation of Arrow 
1 July 1993 - 31 July 1994 
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Chart 8 
Regulation of Duncan 
1 July 1993 - 31 July 1994 
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Chart 9 
Regulation af libby 
I July 1993 - 31 July 1994 
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Chart 10 
Regulation of Kootenay lake 
1 July 1993 - 31 July 1994 
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Chart 11 
Columbia River at Birchbank 
1 July 1993 - 31 July 1994 
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Chart 12 
Regulation of Grand Coulee 
1 July 1993 - 31 July 1994 
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Chart 13 
Columbia River at The Dalles 
1 July 1993- 31 July 1994 
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NOTES: 

1. PERIOD OF RECORD FOR SUMMARY: 1878 - 1965. 

2. OBSERVED AND UN REGULA TED DISCHA R'GE 
SHOWN FOR COMPARISON. 

3. PLOTTED POINTS ARE THE MAXIMUM DAILY 
DISCHARGE FOR THEWAT£R YEAR. 

4. THE 10, 25, 50, 75 AND 90% LINES REPRESENT 
PERCENTAGE OF TIME THE FLOW IS EQUALLED 
OR EXCEEDED ON THAT PARTICULAR OA Y. 
THESE LINES ARE BASED ON TEN DA Y MEAN 
VALUES. 
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Chart 14 
Columbia River at The Dolles 
1 April 199. - 31 July 1994 
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Chari 15 
1994 Relative filting 
Arrow and Grond Coulee 
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