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Executive Summary 

Entity 

A&rumeftlS Ipproved by tM Erllhles durillithe period of tbls repo" include: 

_ Deuilc:d Openll", Plan for COlumbia River 'TheI1y St01llIe. 1 AUIUlt 1988 throuah 
31 July 1989, daled November 1988. 

_ COlumbia River Tre.aly Assured Openllnc P!.In . 1Id Determlnatlon of Downsuum 
Power Benefit 5tllClies for Opentinl Year 1992-93, daled september 1988. 

- COlumbii River 'TheI1y Assu.red Opentinl P1f,n Ind DetemlJ'lLItlon of DOWIIllream 
Powcr Benefit Jt\ldles rot Opentlnl Yell( 1993-94, dated september 1989. 

Sy.tem OpelliltloD 

The wonlinatod J)1lem filled to lboUI 8J pe=lIt of eapKily by 31 July 1988. Be~1I August Ind 

D«eltber the system proportionally dnfted berwcen thinl- and fou"h- yur T\llc CIIrYU. Au.lumn..as much 

drier wn normal .nd sliahtly less In-II 110111111 IIlO\IIplCk ICCIImulatloll oo;um:d throuabout tbc winter 

mOntM. 

The 1 J.n~ry waler supply f01'e(:lS1 for tM COlombia RIver It The Dalles was 101 MAF, or 93 pe=nl 

of lvefllge.. Subsequent fol'e(:lSlS throuah JullC ~ lillie dlanae- TIle ICiILlI observed runoff 90.6 MAF 

or 13 percent of lveraae- The large forccul error..., IlIn'butod 10 dry $Oil moisture Q)ndillons prior 10 thc 

SIIOW w:umulallon period., below avenge sprlllflime prec:ipiutlon .1Id cooIlprlllltlme -.ather Cll&inl 

illCfcascd S«Plge loiIsa.. 

The peak daily average no... observed II The D11:es was 312,000 c:fs. Thc river was 1101 rClul.lled on a 

dally basis for IIood oontrol .nytime this yur. The ~lCm 5Ionae oonlCnt reacltcd 88 pcn:ellt of capKity on 

31 July, , nowinl KWnd )'eIIt Firm Load OonyillJ Clpability W be adopted under lhe PNCA ror I"" 1989-90 

operating year. 

" 



Generation .t dowIIItream proJ«tlI.D tile UlIlteci Sutel, delt.aeclIIDder tbe Cana4laD EDtiliement Etthange 

",,"mell, _ J68 averlac mepwltu.1 ratel up to I OS2 mepwittL All CSPE paMr _ used 10 meel 

Pacirlc Nortltwa;l '-1t. 

Project Open.tioa 

Mk:a lUll)' Aoraac reacIIed full. malent Oil 10 Aupl I98&. The I'eIc:fYOIr rcac:hed. III Iowesl 1cYe~ 

2345.2 fOCOI o n 13 Aprlll989. The "'" tile 1owes1 IeYelIlaa: tile profe<:t'J Inillal nu. FuJllreal)' AOrtIC 

COniCal _ Ipin rcadtc:d Oil 10 September 1989. The IDoUimIllll Ic:¥d ~r tile opc:raUn, )Ur, 2454.6 foct. was 

rc:ached on IS September. 

Dllrin, lhe 198& operalin, year, Anf:Iw reac:bed III lUI:lmum Ic:¥d of 1009.2 fM 011 31 July I98&. 

AhhouJh uul)' SlOraac'" not completely refillee!lll Ill8&, lOme lIOa. lreaty llOraac "'" lransfcrml f:"om 

Mk:a 10 Arrow 10 IIoId Arrow lip for ru:ralloll. The ~Ir drafted IbroulhOul IIlllimn and wlnler, 

rc:acbl.D. devalloa 1387.6 feel on 5 Marm. The muimllllll. !eYe1 for Ibe 1989 opc:ratin, year, 1"2.9 feet, .... 

readied 011 24 A .. JUSt. 

OaDCaQ ~ completely "11ee! dum, tile 1988 nperalinJ year bUI ..., drawn dow!! .boul len foci by 

31 A ...... I!98&. The ,eaenolr reac:bod 11I1owa1 !eYeldurtn, tbe o penUn. year, 1m.3 feet. .lin 

10 April 1989. The raenolr readied fIlll pool, c levat\oa 1&92.0 f«t, 011 27 Jvly.nd remaillod dole t(l !'bU 

IhrouJh AUpst. 

Darin, tile 198& operalln, yeIIr, Ubby raenolr rcacbed I maim ..... devalklll o f 2«1..S feel Oil 

24 A ...... I 1988.. The raenolr _ drawtl doom rapidly Ibroa"""'l llie .Ulumn montht .nd lIIO,e moderately 

durin. llIe wintertime. A minimum !eYe1 of 2321.2 feel _ fCIclIed Oil 9 March. The reaelVQir mc:IIcd • 

~mllm !eYe1 o f 2452.6 feet Oil 31 J uly.nd d rarte4 .bolll ICn feel In AuglUt. This was tile first time In 

Ubby'l hhtory lhat the reservoir fliled 10 complclcly rennin two SUC(U$ivc years. 
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I Introduction 

Th&; .nnual COlumbA River Trc.ty £acJty Repon Is lOr tile 1989 w.ter Yur, 1 Qaober 1988 

throup 30 Septell'lber 1989. It ind~ iIIfOl'lMtion Oft tile operation ot Mica, I+.rrow, OuDClUl, .l1li 

Ubby ff:IoeMlIn durlllJ that period with .&:Iitional infomuuion ooYerln, the ~.,stem operaUn, 

year, I Aupst 1988 tllrou,b 31 July 1989. The power .l1li IIood Q)ntrol elJeas downstream ill Can.d.l 

.1Id the United Scau» are deIaibec1. This reporlll the rwenty-tlllnl of. series ot annUlI repo .... 

coverin, tile period J.lnoe the ratification o f the COlumbia RIver Trelty ill September 1964. 

Du ncan, I+.rrow, ud Mlca reservoil1 in Can.d.l and Ubb)' reservoir ill tile United Scatar ot America 

were conSllvcted under tile provisions of tbe COlumbia River Treaty of J.n .... '1 196\. Treaty .t(N1I&t in 

Canada Is required 10 be operated for tile pufllO" oflllCUlSllIJ bydroelectric power &tlltratioD, and tor 

I\ood control ill the United Scatar 01 Amerlca ud In Canada. In 1964, the Canadian and the United 

St_tel ~rnmenlS each dalpted I n Enllty 10 formulate and carty Out the operalin, amll&tmenlS 

necessary 10 Implement tile Treaty. The Canadian Enlily Is tile Btltlsll. Columbl.l H~ro I.1Id Power 

Authority (B.C. Hyd ro). The United States Entity Is tile Administrator of the Bonneville Power 

Administration (BPA) and the Division En&ineer of lhe Nonh Pldfic OM$IoII, ArID)' Cor", of 

Enainccrs (ACE). 

The followin, is a .ummary ot key futures o f the Treaty and reLated documentS: 

I. Call3da is 10 provide IS..s mlllioll acre.lect (mal) of "",bk .lOralC- (This bas beclI aa:ompllslled 
.. it l! 1.0 lOaf In Mlca,1.1 mal In Am:lw and 1.4 maf in Dufltln.) 

z.. For the purpose 01 computJlI, cloownslream bo:nelitS llie U.S. hydroelecuic flcililies will be: 
operaled In _ mallner lbat mates llie IDCI5I erreaiYe usc of the ImpfOYed ttreamtlow resuhln, rtom 
operation o f tile Canadian ttoralC-

). The U.s and Can.d.lare to .bare cq .... liy the .&:Iillolllli power te.aenled ill tile U.s fUllhln, 
from o pention nl lhe Canadian stonce. 

4. lbe U.s paId Canada _ lump . um of 1M $64.4 million (US.) tor apected flood oollln)l beDen tS 
in tile US. IUllllla, from operltlo;n oftM Call1dian uorace. 



5. "!be U.S. has tbe option of rOCl_tin, !lie evKUation ol additional f\oo4 conlrol space .1l<M tbat 
specirJOd in tbe Truly. for I p.IIymenl ol SI.875 millioll (U.s.) for each of lbe nrsl four rcqucslI for Ihis 
".,n-<:lll" swraae-

6. "The U.s. f;OlIStl"lKtCd Ubbr Dim with I reI«\'Olc Ihil eaeodl 42 mileo In lD ClnIda .nd for 
whkh Canida made lhe: land .valllbie. 

7. Both ClnIda an<.\ IIIe United Slatel have tbe ripl 10 lillie diYenio,.. of ..... Iel for consumpllve 
usa u4, III addilion, after Sep~ber 1964 ClnIda has !be oplltNl 01 maru, lor power purp<*$ 
spedl\: diversions of lhe Koolenay River Inlo the bea.dwllers o f !be Columbia RIver. 

&. Dlf1"eren<:CI 'risln, under the Tl"cIIy which c:atlftOl be resolYed by the two f;Ounme. may be 
referre:! 10 cilber \be Internalional .JoI1I1 Commission (uq or 10 .rbltrallon by .11 appropriate tribunal 

9. "The Treaty lball re ..... in III klra: for.1 IelsI 6O)Urs from lIS dale of ralillcatl.o1l. 
]6 Sertember ]\164. 

]0. In the Clnad.i.n EnIllJemenl Purchase Avec_nt of II AUl\ISt 1964, Clnada IOId ill 
emitlemellt \0 dowt:IJtream power belIefi1S 10 the United SUtel for 3O-)UfI be&innln, at DUIICIIl on 
I April 1968, at Arrow on I April 1969, .Dd I I Mia. on I April ]973. 

11 . ClI1Ida and tbc U.s. IIC eadt \0 .ppoint Entlties ID implement Ttu.1y provIiloM .nd arc 10 
jootntly appoinl I Pmnalletlt EnP..eeri.D& Board (PEB) 10 review .nd. rcpon on opera,1onI under t~ 
Treaty. 

2 



II Treaty Organization 

Eatlties 

There was one meeting at tile Columbia Rivei' Treaty Enlllies (!lIdud!nll~ Oonadian Entll)' 

Representalive and U.s. Coordinators) duriD, the year on tile mominl of I De«mber 1988 In 

VlflCl)UW:r, British Q)lumbia. 'The _mben of !be IWO Ealillel dUM& tile period of this repo" WClI:: 

UNITED STATES ENrm' 

MI. 11mea J. Jura, Chairman 
Admlnistnl1or. Ikmoevillc Powel 

Administration 
Depanmclli of EnerlY 
PorwlIld .. OrelOlI 

Bripdicr General PII M. SIC'o'eIIS IV 
DivIsloa Englnocr 
Nonll hcitk: Division 
Army Corp& of Englneers 
I'onbnd, OrcJOII 

CANADIAN ENTITY 

MI. lMry L Bell. Chairman 
Chairman. British O>lumbi.t. 
Hydro and Power Alllhoril)' 
VII'ICQIJVeJ, R.C 

TIle £DUlis !live appoillted CoonIiulOn alld. Rep. e&eDI.ILM Iftd IWO joint itandlal committees 10 

assist in Trelty ImplclIIC1Iu!lon activities. These arc desml>ed In Ilibilequ(1I1 parauaplls. The primary 

dulies .nd rcspollllibUilies of the Entitles as specii5ed La the Treaty aDd relllled doCIoments are: 

1. Plan and cxcbanJe Information relIHnl 10 !acUUles used 10 obtain tile benenu oolltempLlled by 
the Trealy. 

2. Calculate and Irru,e for ddMry of hydroelectric power 10 ""hieh Canadl is e ntitled IDd 1he 
.mounlS payable 10 the U.s. ror standby ItallSmlsaIoa selVioes. 

). Operate. hydromcleoroloJlcal. system. 

~. Assisl and cooperale wilb lhe PermalleDt E/lpt>eIiAJ Board in tile discharse o f ilS functions. 

S. Prep,are bydroeJectric: aDd flood m nlrol opcntin, pboll$ for !be use of Q.lLldlall 510nce-

" Prep,are alKllmpLemenl del&.iled OpeTltina: pbons tl!J,t IILI)' prod,," resullS more advanlaPCl\lJ to 
both coILntries tl!J,n thOle tliat would .rise from opet1Illon ILnder assllIed operalln, plans. 

1. The Ttuty prcMde& that tile IWO JOYemlMlllS may, by aa ezchanse of P01el, empowcr Of d\ar,e 
the Elltllies with Illy oIlier rn.auer millin, wilbln tbe scope of tile Treaty. 

, 



Entity Coordlaaton Ind Rtpt"Hftltltlve 

1lIe £DIJUS 1l.I..e appobllecl members 0{ Ihdr re&pe:ctNe $uolJ'I; to _ as ooordllUllon or roal 
polnll OD nealy manen wilhla their Ofp.ntu.11oN.. 

The memben are: 

U NIT'ED STATES ENTITY COORDINATORS CANADIAN ENllTY REPRESENTATIVE 

Edward W. SIeIlkJewlc:z, CoordIlUlIOf 
Senior AuL AdminislnlOr for Power 

Manaaemenl 
Bonneville Power Administralioa 
Portland, OreJOm 

Robert P. FIalllpn, CoortliulOr 
OIld, EnpneeriD, DivisiDn 
Nortll Padlic Division 
Army COrp of Enlinccn 
Ponlaad, Oup 

John M. H)'de. S«rCIjI)' 

OIlef, Seuonal Plllnnln, Section 
DMsIon of Power Supply 

Bonneville Power AdminislllItlon 
Portlilld, OrelOD 

Entity Optl'lltlnc Committee 

Ooups R. Forrest, MaIllF 
Cilllldian Enilly Service& 
B.c. Power &port Corpontloa 
VaJIO)lnU, B.c. 

The Opentln, Committee _ e&l.Ibllsbed In Se~ember 196& by the Entillai and It raponslble for 

prepatlnc.nd Implemenlln, openlln, plaM as required by tile Columbia RJ..er 1'leIIy, lI!IIido, 5Iudiel 

fol~ 

UNITal STAlES SEcnON 

Robert D. Grimll, BPA, Q::I..Qaimtan 
NIeboW A. Dodse, Acs, Co.OIalrmaa 
Russell L Oeor&e. ACE 
lobo M. H)'doe. BPA 

• 

CANADIAN SEC'I10N 

llmothy J. NC\II1OD, BCH, OIalnnan 
RaJpll D. Lege. BOi 
~nnc:th R. Spalfortl, B<li 
LawreDCe E. Nelloo, BOi 



There were lb: meellap of tbe Opendn, Commluee durin, tbe year. The date$, plao:elllJld number 
of pe!$Oll$ Ittendln, tbok _tlnp were: 

IS November 1988 
Ui JinuIY 1989 
IS Mardi 1939 
9 May 1989 

19 July 1989 
12 September 1989 

VIDC(IUYer, D.C 
PortllDd, Orecoa 
VllICOU\o'Cr, a c 
POf1..IIn4, 0"I0Il 
VI1IOOV'o'U, ac 
VIIIClI:)VWr, WlShiD,1OJI 

Attcndca 

13 
13 

" " 12 
16 

CIIlTent IIydroelec:trlc: Ind IIood control opentln, 1"11111. ThlI aspect or tbe Committee's 1II'Ort • 

dCKrlbcd in foUowin, secliODS of tb. report wbkh Iw been P"Plred b)' tile Committee wltb lIIe 

lSSislllMe o f otllers. Durin, tbe period coYeR<! by lbis report, tbe Operatin, Committee oampleted tbe 

1988-8\1 Dellliicd Opcncinl Pilil (DOP). the 1992·93 N5Ur<d Opentill, Piln Ind DelUllllllltloa of 

DownslrCllm Power Benc:nCS (ODPB) I nd tbe 1993.94 .As&lIred Operalla, Plan Ind DOpa 

Eatlt)' Bydrometeoroloclal Committee 

The Hydromctcoroloclatl Committee was cslllblished in 5eptcmbcl 1968 b)' the Entitles 8114 is 

responsible for plalllllill and mollilorill, tile operation o f data t.dlltles In acmro wllb Trealy and 

othe:rwise lSSistlll, the Entitles IS n«<Ied. The Committee oansislS of four members lIS follows: 

UNITED STATES SECnON 

MItt W. Mahc:r, BPA, Co-OIalrmall 

Dou,w D. Speers. ACE, Co-OutInn.an 

CANADIAN SECTTON 

William Chin, Bot, ChaIrm.lII 

John R. Gordon, BOI, Member 

Mr. CIlia ... Ippolnted to IIICCCCd Mr. H. WIt):: on 3 July 1989. There was OIIC metunc Of the: 
Hydrome .. ~oroloJk:l.l Committee OD 12 OC1obcr 1988 I ' Buraab)' MolUltaia ..ear VIDC:O\M:r. The 
commiltee reviewed tbe 1988 ~Iume forc:ast results, bydrornel llIIllon cbaap::l, <kvdopmcIt1S 0 11 
telc:metry 1114 cblllp [n forcast procedure$. III IClICnl, dalll was aduinpl srDOOlb1y wlib 110 major 
problellll. 

, 



Penn.nent ED&ineerlna Board 

ProYislolli for the eSl..blisbment of the Pel'llllMlII En&lnocrin, Board (PES) and III dluia and 
rapomlblUtJes are iDdudcd ill the Treaty and relllied documenll. The members of tile PEB are 
prc:Knliy: 

UNITED STATES SECTION 

Lloyd A. DIISdIa, OIalrman, 
WashlnJlOn, D.C. 

Ronald H. WUUl$OlI, Member 
1'IIIsa,Oklalloma 

Herbcn H. KelIOOII, AllcllIIle 
WlShinttOll, D.C. 

Tbomas L Weaycr. AlIera&1e 
Golden, Colorado 

SA Zlnpneh. Secretary 
w .... 1nllon. D.C. 

CANADtAN SEcnON 

O.M. MacNabb, Chalrmln 
OnaM,Onurio 

Doll, H. HonwiLl 
Victotla, ac. 
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Mr. Honwill was appointed 10 luoceed Mr. R. Dolin on 26 April 1989. In aenen~ the duties and 

re$pomlbilitia of the PEB l Ie to _mble lecordi ~ no..s or tile Columbia Rivet Ind tile KO(lIeruty 

River II llIe International boundary; repon 10 both pYCrnmenli It there is deviatioll rrom tbe 

hydroelectric or rJootI control operllln, puns. lnd If appropriate, Include recommendations for remedial 

1CIion; assist ID reconcilin, differences lut may .rise between lhe Enthia; make periodic: InspectltlllS 

aDd obtain reporu as lI«ded from the Entitic:s 10 mure tilat Treaty obJectlvc& arc beln, mel; mate In 

annlLll repon 10 both JOYCInmeDIi and spedal repom wilen appropriate; consull witb the EntillClill tile 

esublilbment allll operation of I bydrometeoroloJlcl.l system; and., lDYC$tiple and report 011 any 01llcr 

Traty relaled mIlIU at the request of either JO"'Cmtnen~ 

The Entities contlnuocl their cooperation with tile PEB duria, tile past year by providiDI copies 

o f Entity allftmcnll, operatln, plaDl, cIownsueam power benefit computatioJu., COITCeIions 10 

bydrorr.eteorolop;al documenll, anti the annual Entity repon 10 tile Board ror tbeIT review. The Inn",-I 

;oInt meetin, of the Permanent En&llleeJin, BoIIrd ud the Enthla was held on the ancmoon of 

I Deoembcr 1988 In Vanc:ollYCl". British Columbia. 
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PEB £apacerla. Committee 

1be PEB lIN elItabti$bed • PEB EnJineerln, Committee (PEBCOM) 10 assist In cany!n, out ttl 

UNITED STATES SECTION 

$.A. ZalIpneh, Actln, CIWrm.a. 
Wuhtnpoa, D.C 

0arJ 1.. FIIq .... Me.nbu 
Pont.1Id, (Mean 

Lee F. JoIllIIon, Alternate Member 
WNJlltap:ta, D.C 

laumatioal l Joint Commlulon 

CANADIAN SECTION 

R.O. "NcU· L)'OIII, 0Wm\.LI 
V_,B.C 

BW StipcloRl. Member 
VIaori&, S.C 

between Oonada .nd lhe U.s. h. prindpal tulKllons are KPderin, dedJ1<)ns <.>n the UIe pf boundal)' 

dlap~te roPOefllln, lhe Columbll RMr Treaty rouId IlOl be reaoMd by the Entllicl or tbc PEB II WOIIId 

The UC ..... ppointed. Ioc:al Boards of COntrol\<.> Insure CllInptt.noe with UC orden .nd 10 wp !hi: 

UC CUI"mIUy infor1Ded. Tbue are tour sud! boards ""'CA at tbc roat1acpw divide.. 1lIeIc II"C the 

iltlcrnaliooal KooteIl.lJ .... ke .Board 01 COatro\, tbe iltlcrnltlollll COlumbia River Board Of COntrol, tbe 

tnternatlona l 0s0)'00I LIte Bou-d of COntrol .nd lhe Intematiol>at Sb,,1 Riw:r BaIrd of COntrol "Tbc 

Enliticl &lid tbelt rommittcU roDCIuaed lbeir Trcal)' klMtlcl dwillJ !be period oI lhlJ report 10 lhal 

lhere was 110 tnown CX)JI0l~ with UC <.>rdc:II o r ntlcs. 
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III Operating Arrangements 

Pooooer and Flood Control Opel'flllDi 'lans 

1be COlumbia RIver Treary require. Ihll the reservoll'l CORS\1'IICtCd In Canat:\ll be operated purs",.at 

to Iloo4 control and bydroclowic opcratiD, plans <kvclopcd tlIcll:llndcr. Anna A of tile Truly 

nipulalCl IliaC tile United Slates Entlly wi.U sublllit tIood control opel'lllln, plans and thaI tbe Call1dJan 

Entity will operate In .o;:oroance wilh tIood control uora&e <111",11\1 or any .... riation whkb the Entities 

'Vee will nol be a4Yc1'K 10 Ille okIircd aim 0( tbe I\ood o.:mlrol plall. AnDc:X A.1so pl'OYldc:5 rof the 

~Iopmenl of bydroelectric operating plallS nve years In advance to furnish the EnUtIea wilh an 

Assured OperaliDI Plan for Canadian ,mnJe. In addition, Aniele X1 V.2t of lhe Treary provldelilial 

• ~Ll.iled Open!in, Plan may be developed to pro<luo;c more a(lVllnllpus results Ihrou&h lhe use of 

CIIffenl ellimalCi of IoIds and resources. TIle '1010001 to 111e Treaty provklel further detail aIId 

darinCilion of the prlndples and requirements of the Treary. 

The ' Principles Ind Pl'Ottduru for \be Preparallc)n and Usc of Hydroelec!.ric Open!i", PlIIIS" dated 

May 1983 tOtetbcr wilh tile 'COlumbia River Treafy Flood ControL Opentin, Plio" daled October 1972, 

e>lJI.blish and explain IIle acner. 1 crlleria ..sed 10 plan and operlte Truty IlOrllC durin, lbe period 

rovered by this repOrt. 'IbC$e doeuments WClC prC'o1ously .pproved by \be Eatltle$. 

The plannin, 'lid o~Ulion Of Truly SIOrllC ... diseU$$Cd on l11e followill, pap ill klr IIIe 

o~ntin, year, I AUJUSI Ih rou,h :n July. n.e piannin,.od apcratln, far U.s. $IODIC operalcd 

.cwrdin,1O the PKinc Na nbwesl Coordination AJn:emenl is done fnr. ,U,My diffeTCnt npera!!n, 

yea r, I July Ih rauJl! JO julie. Therclore, DIO$l of \be hyd rovaPIu l!Id reservoir chans in !his report aTC 

for I IJ mOnth period, July 1988 IhrouJl! July 1989 . 
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Assured Optratlnl Plan 

The As&urecl Operltin, Plan (AOP) dated October 19C established Opel'lllln, Rule CufYQ for 

DunCln, Arrow Ind MiCI durln,tlle 191\8..89 operatin, year. Tbe Opentin, Rule CufYQ provided 

Jl'idetina for retlllieveli as weU as draA levels. TJt,cy were cIerfYed from Critkll Rule Curvet, As&urecl 

Refill Curvu, Upper Rule 0Irvu, aad Variable RefiU ClIrvu, a':lIIsistenl with Itood wntrol 

requirements., IS de&aibed in tbc: 1983 Principia lIId Procedures doanneal The Flood Control Ston&e 

Reservation CufYQ were esl.lblisJled 10 conform to the Flood Conlrol Openuln, Plan of 1m. 

Determll1ltlon of Downstream Power Benents 

For ea<:b operltinl year, lite Determination or Downsllum Power Bencllll rc:sultln, from Canadlln 

Treaty IIOr1&e II m.Ide rtYe yean In Idv:lnce In conjunction witb tlIc Asl.urecl Opc/"IItlnl PIlla. For 

OpellllillJ yean 1988-89 Ind 1989.!lO tbe estlmate& of bel\eflll result!nl from optrltln, pl.", de&iped to 

achieYe optimum operation in botb countriea were lea than that .. bkb would !!ave prevailed from In 

optimum opentioD In the United $l.Ite& only. "Therefore, in KIXln:t..noe with 5celions 7 lIId 10 or the 

Canadian Entltlemeal Purchase AQeemenl, the EnUt.ie& l&reed thaI tbe Uniled SI.IICI .... entitled 10 

rec:cM 2.8 aYelll&e mepwallS or eD.eJ11 durinllhe period 1 AU""'t 1988 throu&h 31 Mardi 1989, lad 

3.. lvelll&e IMpw:llIs or enc:'C duria,tbe period L'rom 1 April tbroup 31 July 1989. SlIil.lble 

1ITIJIaemeall were maGe between the Bonneville Power AdministrltioD Ind B.C. Hydro for delivery of 

this enc,l3'. ComplIl.lliolUl ladiCIted no loss or pin In depelldable apaciiy durinlthe 

1988-89 opeIlItinl year. 
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Detliled Operatin. Plan 

Durinl t~ period c;:oYCfed by this n:pon, Itol'8P opc1JtloRi were Impkmented by t~ Openotlnl 

Committee in aooordaace ";111 tbe "Detailed Openuinl Plan lor Columbia River 'Theaty Stonp" (DOP). 

dated NoYember 1988. The OOP estlblbbed crileN for deienniniD,lbe Opel'8tinl R uk CuIYt* for '* 
In actual openllol11. Except for one minot c:han,e I' Arrow, llIe OOP II$ed tbe AOP critlcal rule curves 

for CIoJladian Projects. The CIonadlaD Eali1)l11f'CCd to I'Iisc tbe Arrow lim-)Ur mtkalrule o;wve In 

April to improve lbe bydnmluLation In the 1988-89 PacIfic Norlllwcst Coordination "&tec:mc:nt 

opc:ntlnl plan. TIle Variable RenO CUrves and Bood oonuol n:qulmncnu: IU\!sequent to 1 Jaalllry 

1989 wen: determined on the besls or IeUOIIII YOlume runolf forecasts durlD"aual openllon. Rl:$ulu 

0I1bc Aaual Eaergy ReluLation wen: II$ed to doeterm[ne tbe trilJCriltl o f blp releasel from Mica. The 

n:luLatlon or the CIo/ladian ltonge wu rond\lCled by t~ Opcntlnl Committee on I weekly besls 

tbroupout the )Ur. 

£nUIy A.reemeou 

Durin,lbe period covered by this n:pon, throe apmcnlS wen: otlic:ial1y approved by tbe Entitll:$. 

DurlD,lhe period o f this n:pon tbe AOP and DOpa for both 19'1l·9) and 1993-94 were 11JDCd. The 

rollDWinl tabuLation IndiClltCi tile date eadl of Ihesc were 'I&ned o r 'ppl"OYed Ind &i'a I delcripllon 01 

tbe aveemcnt: 

Date "&teement 
Slgne<! by EmitiCl 

I Dcocmbcr 1988 

\I 

OacdPtiop 

Detailed Openulnl Plan for 
Columbia River TTeIIty StonJC, 
1 Au""t 1988 Ibroll'" 31 July 
1989, dated NQYCmbcr 1988. 



14 October 1988 

I September 1989 

Lon, Te:nn NOD.Treaty Ston,e Coatract 

COlumbia RIver Treaty Auun:d Opmllnll'lIan 
and OetermlnaUon of DQo.mtream Power Benefi t 
Sludlooo (or are .. lln, Y .... 199'2-93, "-led 
September 1988. 

COlumbll RIver Treaty ASSured Openlln. Plan 
and Oetermlnatloll of Downstream Power Benefit 
SIOOic$ ror 0pen.1in, Year 1993-94, daled 
September 1989. 

III aa:ordance w:illlihe 9 AprU 19M EIIti\)' AJrDcmcnl wllleb Ippl"O'o'ed tile contract be_n B.e 

Hydro Ind BPA rellaUn. to the Initial fillin. or !IOII-Truty 11OI1IP. coordinated lISe of non·Treaty 

110fllfC, .1Id MICIo .1Id Arrow rdIll C:lIlLlneemc:nl, tile OperaUD, COmmiucc monUored tile IlOflIJe 

o pentlons made: under the A&rccmenl 10 insure 111&1 lhey did DOt ~rseIy impact OperlUoII ot Treaty 

sto rate required by tbe Dcullod Opeflll,'" PJjn. 
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IV Weather and Streamflow 

Weatber 

CIw1 I Is • &eOppbic:al IUl:lmti(lB ollbe seasollll Pf«ipitalioa lR !be COI ~mbif, RlYel BasIn. III 

~n:enl of 1IOnnat. for lbe period I Qewber 1988 Ihroup 31 MardI 1989. CIuon 2 sbooros -.a IndQ of 

tile KCIlmulatcd ~ iIIlbe Colambill Bulo.bcwe The Dallea ID peroeOt of DOnIIIJ tot tIM: period 

1 110"''1 Ibrou", :n May 1985I. Indica of temperature.1Id prDdpllatlon In tile Columbll BalD L'or tile 

...tOle, and 'DOWmelt $QSODS Irt $how!! 011 CIwu 3 and of. CIwt S iUustralCi temperatu.re ,lid 

precipitation ilIdioes for canada durio, lbe _II _II- The foUowio, ~n,",pbs dcKribc 

slplI\Qnl watbe:l' eYenli bee-a I Aupst 1988 and 30 September 1989. 

W~lber durinlille 1\l88-89 openllnl)'elf"" Delt • ..erase wilh respea 10 bmll lCmpennure and 

precipitation, willll(lme deviati0P5 from thll ~llz.alloll. AII,IIIt 1988 was very dl)' willi Dilly the 

precipitation ilIde:I for tile COlumbia Buln aOOYe Castlepr, Be beiDlabQve avenge. Durin, september 

.nd oetobcr 1988l1lp prcsiure domilLlled COl umbia Basin weatller COIIdhlons, and tbe ItorD! (rid. was 

di~ed toward lbe WUhln,lOD Ca$n4et alId 1010 Brilisb Colllmb!L All ruult, predpltlltioa [n lilt 

Norell Cascades and tbe Columbia &sIn aboYe GraDel Coulee ... 11$ 10 120 peroeal of dOnna1 while 

IIIc Sl\lIke River Basil! received only 2.S 10 .16 percent. 

The snow .o;umll!allon SUSOII bepn In Noycmber wilb the ell~lIcbmetlt of tile A1eutiall low 

prcaurc system III tile Gulf 01 ALaska. Thit Icsuiteclill tile Itorm tIKI< movin, tmm tile lOutllwcat, 

causlll, lbo¥e IIOnI\.lI precipitation ill vinually tile entire Pkitk Nonllwest. Most of !be prec:ipltalklll 

lbo¥e $,(XXJ n fell at soow. Predpltatloll varied f,om 134 10 209 puoc.IIt oIlIO,maL By !be eA4 Of Ibe 
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IDOnlli the aeoerat _Iller pallC/1ll bepDlO cllanp Ind II Upper IIr ridee tormed on the 0)8$1, culilng 

otr IIIe IUPPIy of molslure.. 

D1nna the lint 12 days of [)eczmber tbe blgh pressure ridee produoed only lI,bl precipitation Ind 

$bower$. Thb ridee _ thel replaccd by I weak trough wbldl lasted three weelcllnlO January. Before 

mon"" e1Id it produoed I IIIe 1I0nDI that entered !be WlI$hin,lOn .nd Orepln 0)8$11. These .101lIIS bad 

lillie !IOutberly mmponent 10 they (:(llItalned only I modest amount of moisture Ind were unable to 

make up tbe prulplutlol dcrldl !rom the first pan of tile monlb. Altbou&h the t.in .. I wIlok 

roc:eMd IIOfIDII or IlIghtly below nonnaI predpiutil)a during Jlauary, an ImI alon, the 4Sth panllel 

plus tbe nonllem pIIn of tile Columbia Basia rea:Md lbove 110"",1 prcdplUltlon. 

In CIIrly Febnwy the Aleuti.on low moved \0 tile OrelOn.Nevada bonier Ind. $utlonary Alai!: hleh 

prC$.$ure l)'ltem built just off the toIItbllMlern alIIl of Alasta. Durina tlte followin, two) weelcl 

mrClXly DDId Arcllc: air _ direaed by these S)'Stemlinto the Pldfic Nonhwcsl, droppm, temptratures 

10 more , .... 3O'P below normal Many minimum temperature recorda were sel: 801M KI I new mean 

IIIOIIliIIy low temperalure tor Fdlruary IIId Ponland bad the second mldell Pebr\LIry 011 record. Thil 

mid weather IW)I 0II1y produoed 110 preclplUilloD bill abo rcdllClCd the bue nanotr thai 1ypkIl!y occun 

dUM, the wiAler. By mid·monlb tile Aleutian low had reelUbl1sbed Itself and the weather bc<:ame 

more lUIOoW, whlliboll pcrlodil of modeI"1<: p.C>dpluuiun MIuwaI by. _ dry da)'L On 16 Fcbnwy 

betvy rains .inICt lbe DOrtbenl OrCJOD alaSt bllt did 1101 melld ~nd the ClIQCSe Mounulns. Tbe 

mow IOCIImulatioD IICII$OD mndudcd in Marcil with a low pI'CSSllrc J)'Stem dceptnl.ag In the Oulf Of 

Alasb IIId sendin,. series of weak frontal ..a¥CI inlO the W .. hlnelOll IIId British Columbia COISIS. 

MardI predpilltloa Ibdlces were 128 peroeal of IIOnIIIl II OnoM CollIDe IIId &S peroent olllOnD.ll for 

lhe SlIIIte Basla. A brief wanll IptIlla carly Mardi resulted In IJIOW mell from low elevallon bulns. 



The __ IIIdI _ bepn bII April whll IIpl ralDs produoecllly. MiSIUIy now i'rOIIIllII olf· 

IIIotc U. preuwe troup.. nil troup lie,.. 10 ~1'OIf- blllO !tic onlllnl hdIk ... kip prellwe 

riel. IleJlll bIIlldbll, 011 tbe _I, ellrealn, !tic flow of warm, IIIObI air into Brilbll Columbia. By \be 

Sib Ibe ICmpcntlln:l had riKa 10 more lhan 10'P,boYc DOIlIIIl, IWlI", lDOlber.DOW mell eplaode. 

By \lie 19111 • U. pressllre I)'Item Cltalllbllod llIdf off lIIe Orep coast IIId bcpa roulln, moiIlure 

InlO the I.ea _lot \be ~ The Snake Buln rem.aiM4 ell)' Il1051 or the IaIlU part o r tile IIIOlItb, 

netlllIlI, only 61 percenl or norntal wtlUe the bMiII .boYc Onlld COulee _nJed 110 PCroeJll 

The fttst 10 dayI or May PfO"kIOd llIOIhu"'l111 Ipclllllal ilIduoecllddlllol'lll __ IL B~I IIy tbe 

12111tbe weatllu palternS !lad .pilI o:ulljed 10 WI eoolweslerty ....,.ilIer Ulc:red ItIc reJlOD, FrotIlXilI, 

lleklw IIOt1IIII IClllpeI1IllI'et, 111111 nlll .... d tcllttefClli mstability.bowen.. Durin, tbe lilt weet d May 

tile ItJw InO¥ed Inla.ad (lYer WllblnJ\Oll .IId combined ilS molsl .ir with cold .ir rrom OIlL1da 10 deJXllil 

6 Inmea Of.DOW III tbe C&sadet on Mly 2& TIIe.DOW .pread InlO ldabo 1114 MonWla all tbe 

10110'111'1", day, wllh 10 lIIcbeI at MOW bUI", III Olleler h.1:, DelpllC Ibb Ilea..,. .--r.I~ M.y 

pt«lplLllion tor COlumbia Baslll aboYc Onnd Co~1ee .venJed only 117 percenl at IIOf1I\II and lbe 

5111te Basin o nly 102 pcra:al. 

Duri", ilIe fttst f'Mthoe ~ of JUDe. ftal ridJ& 011 tbe Wa$hl.acton~JOII COlli dom Inated Ibe 

__ Ibe.. II p....-lclcd tempuan.ret up 10 1$ ' ''' abooe ..a.1IIoll NN vlrl .... Uy 110 pt<dplu,!oa '0 'M uppe. 

COlumbia. MeallWllile. I ItJw pressure I)'$tem _ deepetrlD, hi ItIc (iult or AIIII;a. ..... Ibb S)'IIem 

mOYed tIoKr 10 Ihe hcilic Northwesl tOIIl the upper .Ir winds Iblf\ocllo tlte lOuth·lOutllwcst I nd 

btoll"Li moist IIlIStable Ilt lDlO lbe .epo ... Two ItOrms. one on tile l6tb Ind lbe other on tbe 18tb 

provided Il1051 ot \be IIIO/Ilb-. ptedpluotloL JUIN: elided willi I shallow ItJw pre.u.e 1)'11_ III tile (iulf 

01 AlIIb ~nclin, weak impllbel at molslure Inlo lbe NonhwesL III um .... l)'. we.uber tIIroUJlloUI ilIe 

~_JI period _ QOOI .nd licked .ny IlIStalDecl Wlrm period. 
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1II1y lei the Wile (or a summer _II tbat .. diller to IIOIlIIal thall wbat .... "pcrknoed the put 

few yean. 'The low pressure I)'Item IIIO"ed 10 nu. VaJlCDlM!. bland where It Rma!ned (or 12 da~ 

produdnl normal temperatura .nd 0lI1y m;oor mnlJlL 'The _ week saw &II IDlell$il)inJ of tile low 

that blOuJbI IlJnlfkant rainfall W lbe _WISe ltationa. Some ollhll mollture III.Ide II east of tile 

Cascades wbere I few IIoLltec1 lblllldenboweB resulted .1Id moathly predpitatloa wtalcd over 100 

percenL TIle remainder of tile IIIOIItb bad unsettled _Iller wIlk:b .. cloudy IIId mild 111 the west .nd 

boc 1M dry east oltbe Oso<le:f Au""t _ther ...., dic\alec1 by I wIet of Ihree low prasure ,>Stems 

IhltsllDCelllYely pU&ed tllrouJb tile buin llonl the U$-CaJtadiaa bordet. The finl produced below 

DOrmaltempentura and very' lillie 1100n",lt The IIOCOnd bad IIOmIallemperatura .nd rainfall, while tbe 

third brouJbt lI_ble low lempenlura .tId biJII preclplLltioa. The Coillmbia BuID .boYe Oralld 

Coulee. Willamclle, Ulllltilla, Jolin Day, 'cod Ordlle .. SpotaDe, f1albead, KootenaI, Soulbeastem 

WaalIilJlOD, and 8u.rnt·Orlndc Rolldc lUbbNins all reponed well ID _ 01200 percent of normal 

precipitation wltb the LIller !WI) reportlnllDOrc thin 300 pm:e111.. Tbe finl balt or September..., 

~nerilly dry wllb only the Columbill BuID above Clstlepr, Kootenai, flathead '1Id Okanopn Basins 

receMQl more thin normal precipitation. 

The prdiminary .1Id fiIlal1llOnlhly precipitalion ilIdka Iof the Columbia Buln.boYe The Dala are 

shown on tile followlol palCo 'The llnal precipitation n",ra differ from the preliminary n,ura because 

1M p .. limilUlry inda 10 compuled bMed 011 16 ...... 11)' tep.etoeatatM .tatlons.. n.e I'imol IndeI II bued 

011 60 natkIDIlDd 10 computed lllhe elld 01 eacb monlh after.ll the data ate colleaod. The followinl 

IIbulltloD .baM the -V:-year avera,c (1961 .. 1985) monthly preclpllltion In the ColumbU Buln lbooc 

The Dalls. compared to the fiDaI and the p.tlimlllary bldicu ror W.1Cr Year 1989. 
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lS_yg ' wy 89 Ind\eq ZS-ygr wy 89 Insllm 

..",. A_I< Final Prelim .,.,., Aoer.ce AM' ...... 
..1IDJ -"" oW... -""'- -"'l- oW... 

0088 1.7$ " .. Apr 89 ... , ., 
" N~88 ." '" '" .... ,89 ''''' '" '" "" .. U, " " JUD 89 ,." " " Jill 89 », " " Jui 89 , ... " " Feb 89 '" " " All, 89 'n '" '" .... , 89 ,." '" OJ • ",89 ,~, OJ OJ 

STREAMnow 

The observed Inflow.1Id outflow bydroJTIPIIs for tbc Tlaty ruervoin for thc period 1 JIlIy 1988 

tbrough 31 July 1985lnc iOOwn on Clarts 6 throu&h 9. Observed tIows with the QOmputed unreJUlated 

flow bydl'Oplphs for the ,"-me 13·month period 10. Kootcnay like. Columbia River I t Blrdlblllk, 

O","d Coulee. iQd The Dalla Ire lbown on Claru 10, II, 12. .1Id 13. l'C$pe<:tlvely. Clart 1" II I 

byd.oJTIpb of ob5erved .1Id IWO uO[CJUlated fIoooos It Thc Dillles durin, tbe April throuJb July 1989 

period Illdudiol I plot o f flows ooeurrln, If [CJUlated only b)' tbe Tlaty rc:servoll$. The followln, 

par.JTlphs doeIcribe llJllificl.ot $tfumflow events from the iummer of 1988 Ihrollp September 1989. 

Strcamflows In the basin lboYe The Dal~ ~ below normal for IIIOIIt o f tile DpeI1l11n, year. Only 

March. April. lad May ..........,.." the 1>Onn. The low no-." were I dlre:a rc1\ection of the dry lIOil 

mol$tll[C conditio'" as the pr«lplu.ooo for tbe blsln ...... nur IIOnIII.I for tbe Opel1lunl yeIIr. The peak 

rCI"lated dl$dufJC lor the Columbia RlYer It the DaUa ...... 312,.(XXl ds. 
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.!!own In Lbe rollowinl uble: fur lbe COlumbia Rivet I I Qrlnd COulee I nd II Tbe OalLel.. Th* 

IIIOdltlod no... have been corrected lOr 1IOnIce in lakellnd rael\'Oln 10 exch.de lbe etrccu of 

reculalioll, Ind Ire ItdjU$ted 10 the 1980 k:vd ot ~Iopmenl tor Irrlplion. 

COlumbia River II COlumbia RIver It 
ORosi Co»'" in m lb. 0.11. in cfJ 

,,~ Modll\ed ADw A~ .. Modilkd Flow A~ .. 

""'" 198It:1989 1222=1?7l! 1988-1982 1929-1?7l! 

AUl 88 75,12:(1 103,142 93,170 "' .... S<, .. ... .., 64,457 ".2JO 91.214 
00 .. .,,,,. ...., 74,120 " ... ' N~ .. .,.,. ."" ..,,, ",,, "" .. '0.". .,,,, "",. 9S,I66 , .. " ,.,.. ,..., " ... 91,901 
I'd> " "-'" 41,045 ..... 102,817 
Mlr 89 ..... """ 145,400 '22.'" Apr 89 ,...,., 111,02 ,.,.000 221,814 M., " "'"'" ""'" .,... 421,158 ,,, 

" 275,940 '"'''' 319,100 .".,. ,,' " 141 ,690 ,,, .... '92,600 216.610 

YEAR ""'" 112.678 , .. ,., "0.649 

$easonal RUDOff Forecasts aud Volumes 

0bIelYed 1989 April tllrou&h AUJU$t NDOff >olumea. adJUStcdlO exIudc IIIe effects or leculallon 

or upstrea.m stOrlJe, Ire listed below lOr elJltI IoaIllons In lbe COlumbia Basin: 

LocalloQ 

Ubby ~Mllr Inllow 
o.lICIn Reserwlr lnllow 
MIQ Rc:aervoIr Inllow 
At1'OW R*MlIr lnllOw 
ColumbUo River It Bircbbl llli: 
Gllnd Coulee Reservoir Inllow 
5rv.kc Rivet It L.owcr OIlDhe DIm 
Columbia RJver II Tbe [)alief 

" 

Volume ID Percent of 
I(W Am-Feel 1% 1:85 Averill' 

5,570 B6 

'.... " 1(1.670 92 
21,OJO 110 
,..,. 90 

")SO " 19,(XXl 19 
81,940 85 



ForOCUII of _I rullOff vol~me, based 0 11 predpltalloll alld ~ data., were ~pared In 

1989 as \IS~al for I "rIC numb(r of iocatioas In tile Columbll RlYer Buill and upd.lled ~ month as 

IIIe _n adYanc:ed. Table I Lisll IIIe April tbroup Allpst YOlume Inllow forocasll lor MIea, Arrow, 

DU DCiD, aDd Ubby proJocll alld for unre,ullied runoff for \be Columbia RlYer II The Dallea. Also 

sbowD In Table 1 Ire Ihe Ictual YOl~mca for these five Iocalions. The forccasll for Mica, AIrr1w Ind 

Ouncaa innow were prepared by B.C Hydro aDd those for tile: lower Col~mbla River and Ubby 

lnn~ were prepared by the United Stales Col~mbll River Foroc:astln, ScMc:e. The I AprU 1989 

forecasl of January l"roUP. July runolI for lile Columbll River a~ The !nIles was 99.5 MAF and the 

act",,1 ObsefVC4 rullOff was!lO.6 MM, a lea peroeal dilf~ realia\. 'The foUowin, tabulatioa IUmmarU:ea 

monlhly forecaslllinee 1970 of Ule Jan""ry throuSb July ruaolf fot tile Columbia River a~ The 

Dalles o:ompared to the actual runoff measured III mllJ lons of acre-feet (MAf): 

fur lin "" Mu "" Me ""'" 
"" "-' '" 93.' ", ... , ".7 
'91 ' 110.9 129.5 " .0 134.0 ".0 ",. 137.5 
,m 110. 1 ,,.0 "8.7 , ... , , .... , .... 151.7 ,m n , 90., " .7 83J) "'. 78.7 7\.2 

'91' ".0 ' ,"0 , ... 0 149.0 147.0 147.0 ".3 '91' ,.., ",6.2 11.0 116.7 115.2 .. 3.0 112.4 

'91' 11),0 116.0 121.0 124.0 ,,,. ,,,. ' 2U ,m 75.7 "-, 55.' sa., '" 57.4 ,,. 
'91, ,,.. 114.0 , ... , 101.0 10·1.0 IOS.O ,as. ,m ... 0 ,... 

'" !73 ".7 ".7 n, 
'''' ... , ... , sa, ".7 ,.. 91.7 .. , 
" .. ",.., 8<7 '" 81.9 "2 ... , 10'3.4 

"" 110.0 "no ' ,,"0 "'lO 1l1.0 " .. 129.9 ,,., 110.0 , ... , " 3.0 121.0 121.0 119.0 118.7 

'''' 11).0 ' 03.0 91. ,"'-, >0,. 114.0 119,1 "g, 131.0 109.0 IOS.0 .. , ... "XlO 87.7 

"" 
,.., ,,, 103.0 ,00., >0 ... , ... , >08.3 

"'7 ... , 81.9 7&0 "" 76.7 7,. 7.., 

"" 79.' '" 72.7 74.0 ", ". m " .. 10l.Q ,"'-, "2 '" ... ,.., ,.. 

" 



V Reservoir Operation 

~Dtral 

The 1988-89 opellltln, year ""Ill ch.-llICIerized by dry ntuma tondillons, lIil"lIy leu than normal 

'lIOWpICk accumulation In tbe wine« montlls and InIrkedly lea 'PM, runoff lban forocasted. At 

The Dalla, r.bc obseNed Jan ... ry-July runoff was .bout 83 pcrocnt of IVCflI,C Ind ten pcrocnt leu thin 

torecu. 011 I April. A1tllouJlltM obsetved runoff lOW slpillalnlly more th.-o In the prior two 

tol'lleCllti'le drool"1 yea!$, 1989 _ I lill mild! ~ Ih.-o 'VCIlIJC IIId Is tbe lOunh year of below 

.vellltt ruDOtr for r.bc COlumbia River ,I The Dalla In r.bc past five yearL 

The opcllltlo, year bePII wltll tbe roordinaled ,"*Mlir Iy$tem oll"lCially filled 10 .oout 83 pem:nl o f 

capacity 00 31 July HIS8. Ala resull, third year lim cncrlt' Ioa4 carryin, capallility _ adopted lor lbe 

1988-.8\1 opcllllin, year. Third_year FELCC lurned 0111 10 be "il"l]), Jl"eater lhall second.yea. would. 

have ~n if il WCI"I: adopled. 

Be_o AnJUSI .nd December tbc Iy$lcm Opelllted in KCOrdance with proportlolllJ draft 

requirements, willi dllltt IeYeb belWeCll third- and fOlrlh·year aitkal rule curve&.. 

The 1 January .... ter supply lOr_I _ 101 MM, or 93 pcroclU of tbc 1961.$5 lvelllJC, wllh 

IUbseq.ent forecasl$ Ibroup Aprillbowin, lillie elIallJC. AI. resull ot llIe dole-to-avelllce for«:uled 

.... Ier supply, 110 proponloruol draft _ IIOOtSUI)' In Ibe wintcnimc 10 meel firm poooer rcqulrcmcr:U. 

WCIllIlcr throuJllout tbe Iprln,lJIOWIIICit period WII tcllcra11y toOl wilh no 'Il$tIIncd IIot 'pells. 

CO~tly, tbc racrvolr Iy$tcm _ DOt operated GIl a d3ily bub for flood conlroiall)'limc durin, 

" 



tile 1985I runoff. The yc.JO otI5cnocd peak now It The Dallcl of 312,000 ds ooeurred all • MIIy. Wlter 

bllClJCI ~ were released L'rom OraDd Coulee betweell 22 MaJ IDd 15 JIlDe. 

By 3] July, tile ooonIinatcd.,,_ rcadr!ed 87.6 percellt ollu filII ca,*"t)', resultlllJ In the adoptlon 

of 1oCCOAd'yc.Jr FEl.CC lor tile 1989-90 openotin,)Uf. This FEl.CC le¥cl II I!millr 10 fint.year FEl.CC 

beaU5e delays in the 1988-89 ooonIlnatloo Ivccment plannln, <in tile 'prin, of 1988), ODuplcd witb llIe 

utilitiea' kDowied,e (be I)'$lem wouJd bcJin the 1988-89 operatin')'CIf mlldl lC:SII thin filII rclaltC4 in • 

w,e I1l10l1li1 of FEl.CC bclD, sIIined 10 tile l«ODd yc.Jr of llIe a'\tkal period in the 1983-89 OpentinJ 

P"",,~ 

Mica Reservoir 

As Ibown [n ChIn 6. Mita Rtservo[r (Klnblsket Lake) ""IS tilled 10 elevation :unA feet by 31 July 

1983. Or 3J f~t below .... n pool of 2475 fee L The umlin[n, lpace below fuU pool was primarily 

non.Trucy IlOraJe, IhbDup $OIM Treat)' stora,e ...... Ilso not IIIIed by 31 J uly. Mica ODDtln l>t:ll1 10 mJ 

ill Au,lISt 111<1 .... 11 Trt:.Icy ItOra", ODntent was reached a u tile IOtb.. Durin, September only Mica 

non.Treaty 11011I,c: "'*'I drattC4. By JO September, tilt: ft:Ioervoir "'*'I drawa dowD about 3.5 f~t 10 

2439.2 f~l, witlltllt: dl$ClLarJC It Ult: project varyin, between 14.000 ds IIKI 40.000 c:a dutill, tilil 

period. 

TrCllty storace"'" drafted be&!llJIiDI [n Oo:lollcr. DIIt: 10 tbe low Treaty storace ~ II Anr;,w, the 

Mica Treat)' storace release was inert:Isod. above tile normal Detailed Opel1ltin, Plan (DOP) Kho:Sule for 

the period from October until Janutty II lpedlled by the 1983-89 OOP, Mita Project Opent[n, 

Critetla. Thillac:reued (be draft rate Si&Dl1Icalltly. By 31 December, tile ft:IoelVOJr ..... draWl! ISown 10 

clc:vation 2413..3 focI, approximately 20 foci below ill Opmothl' Rule ClINe Ifter IdJustin, for tilt: 

lIOn· Treacy IlOra,c:. 

" 



The draft rontiaued d~ri.D, February lad Mardi.. From 10 until 2J MardI, !be dlscbarp II MIc& was 

redl/Clell to z.ero to bdlilllC dral\in, o r Rew:lslote ReseM;tlr • ..tIlch would permIt !be Rew:lsloke proj«l 

discbarse to be rcdllOCd to zero OIIlnow d ~rlD, tile RevelItote IIUnce dredpa, work. Treaty flonose at 

Miel was dra/led OlJIIplelely by V February. 8 .CHJo;Iro" lOOa·ne.1J llOfllp _ !beD used to ftLIlnuJn 

tile le¥cl at d1K:IIarp u Iptrilied In lbe DOr. Abou l t.I mar at Ihls lOOa .Tfa,ty '101lIp _ drafted ror 

11115 plrpose IDd bdd la Arrow Re&uoolr. This llOl1p _ rel~n>ed to Miel by 31 May. By 13 Apri~ 

tile rCKl\'Olr b.Id been draWR dow1I to deYIotioli 2J.4S.2 reel, lhe Iowesl level ,Inee II .... IIBI filled in 

1976, aDd lboul 20 reel lower IlIaa IuI)'Un Jo\ooell level 

Mica llepn tHlln, aD 14 AprIl. From 14 April unlU mld.June, IIIe project _ pDen1ly I I z.em 

dlscllarp to aroommod.uc tile flUin, or bolh Treaty and non·Treaty siorap. Desplle below llOrm.ll 

runorr. lbe reservoir filled q~lckly 10 2«)6.4 rcci. or ten rcct below Its Operalin, Rule ClINe .ner 

adJuslirll lOr 1IOIt-ne.ty flOlllJC, by 19 lillie. Inflow Inlo Miel peaked I I 88,8SO c:fI on 14 June. DllrlD, 

J~1y 1114 AllJUSt, 1M projeCt ouUlOw was iIIcrea5oa. to lO.wJ-2!i.ooo c:fI 10 meel B.CHyUro·1 1)'I\eII IOId 

and BPA .. aon-ne.ty ' Iorase reqU1remc1l1l. Tbc reservoir 'tlll IIlled aboul 40 feet durin, Iltb period, 

reachl., cleVl.OOa 2449.3 fcci all 31 AIIJlllt. Mica readied Its muimum clevaUotl for !be operalill, 

year. deYaOOa 2454.6 rccl, approximately 20 reel below Its fUll pool cleVl.lion 2475 feet. on 

18 seplember. 

RevelJtoke RrJerY()lr 

DuriDJ lbe put opetaliD, year. Rew:lstoke projon _ aeaera11y operated u a flID-or-t!le-rMr plant. 

mallullaln, lhe res.etYOlt Ie¥cI willlln 5 teet of Its normal rutl pool eleVl.tloa at 188OJ) feet. 

Duna, MardI, lbe reservoir was d ....... dow!! Ippradmatcly IS feet bdow fill! pool In pupatatloll 

lOr I cftdainl opera lion ill tile project uUrace. BeJhlIl!n,2J Mardi .ad contlllllina IInlU JIInc, lbe 



OUlnow .... fedl>Oed to zero for up to _ral dlys I I I lime 10 radllilte 11111 opcratloll. 'The &edJlal 

opual1orlll ezpected 10 Improve !be ct!ldctq Or lite power pla.DL The rt:Itt'o'Olr .... I UbleqllCllt/y 

renllolS 10 IICaJ' full pool by 20 JufIC. 

Arrow Ruervolr 

As i!\oWn III OlIn 7, Arrow _ II Its hlpe:.1 Iew:I of 1988, elevation 14)9.2 feet, lbout live teet 

below nornuol L'IIlI pool of 1444 fttl, oa )1 July. Treaty Iionge .... filled 10 cJevalloa 1436.5 teet, with 

tlte dl1l"tfCIlOe belal the traasfcr of tome aCHydro noll'Truty ltonge from Mki to Arrow. As !be 

11111011' rc<:cdcd., Arrow Treaty 510raae bepll Ia early AUlusl 10 meel cJownslream StOrage requIrcments. 

HowtYtl, with lila IUed traasfer of DOD.Treaty llOralC froID Miea, Arrow .... lMillulaod IICaJ' clevJ,lloa 

1436.0 feet duria, Au,UH. 

From September untU mld.November. Arrow _ draWll dowa rapidly as releasel from lbe upiuam 

proJ_ were roIS\ICed. Between October Ind Janl»ry. lbe Trgty "on,c level . 1 Arrow .... low eMu&" 

to trigger IIltrcUCd Treaty iloralc releases from Miao as Ipccinod by the DOP Mica Opcratln, Critcria. 

"The October - November discharge I I Arrow varic4 between 20,000 d1and 4S,ocKl cfI, exocpt tor _ral 

dI)"I from 22 10 24 October, I.Dd from 23 10 26 NoYtmbcr. wbea Il1o projed: dlKharae"" rcdl>Oed 10 

10,000 ds 10 aa:ommodltc IlOrin, of IIOn-1'rcaty iConge al Mica. Increased InlloM bcrweell mId_ 

November aM early December IUIed lbe ResefYOlr about tour feet, 10 1418.7 reet by 9 December. 

Arrow resumed dratull, 011 10 Deocmber Ind colltinutd 10 draft throu&" January and l'ebl1llry. 'The 

projea outnow WII I.aacased 10 as hi&" as 82.000 ds durin,tllii period. From 4 uiltil 9 February, tbe 

discharge 1\ Arrow .... 1S.ooo d's hl&bcr IIlan tM Treaty requltttaelll, as acldillollli ne.ty IlOrage draft 

WII needed by downstream projccu due 10 lhe usuilly cold _Iher III Febfury. Tho Id\oanced Treaty 

ilorage dral'l _ relurned 10 Arrow by 24 March. On S March, Arrow rcacItcd III IoweIt level tor the 

current operallll')'tIt ot 1387.6 feel, approDmalCly 9..1 feet above Its minimum IlNeL 

" 



Anow bcpll renUin. ",hell the project outllow .... redlJCt:d 10 IIl,lXXI dI 011 6 MardI. CD 

tt March, the prO}ecI (lutflow..., tImber redlJCt:d t() 9.000 c:a.. From 24 10 26 Mardllnd also on 

1 Aprl~ the dbdulrse II Arrow ..... redlJCt:d I() S,ooo dll() IOOOmmodat~ !"Cbuildln, of I f~ny I"IIlDp 

nc.Ir Cl$tlcpr, B.C Th~ reservoir readied 1396.3 fecI ()n 31 Ma~b. Arrow ronlinlled 10 till rapidly ill 

May 8IId JUIlC.. Durin, July, It ..... reco",b.cd thaI tbe ruDOlf would be IcJwer thall forecasted, Ind tbat 

.J)'I'leII\ 'tonF would IlOl toIIlpletely retl.LL CotlSequently, tbe di$CbarF It Arrow _ adjll$tcd 10 meet 

proporoollll draft requirementt. On 31 July, tbe AJTow reservoir was filled to 1.09.7 feet, or 

Ippro:dmalCly four reet below run pooL Durin, Aupst, lbe proportloaal draft poililS lllowcd ArTfNIIO 

<XIIItl_ IlUin, IUlhlly a nd 10 maintain III level near 1,442 feel Beginnill' III July, Detailod. Opelilln, 

Plan Gillcal rule aolVCl were used by tbe Northwesl Power Pool COOrtUlLl tin, Group for devtlopl~, 

proponlolLll dnn. poillll illSlc.ad of Assured Opc:nlln, Plall CUM:l. Thil redlJCt:d dll.ll reqairen>en1S tor 

the Ottlldian reservoir .J)'I'tem. 

Arrow bepll d n filn, Treacy ltol"lje (III 2 ~pleflber wben tile project oulfJow _ iIIcreased 10 

37,lXX1 da.. By 10 September, tile reservoir was dlltled aboul two feel 10 1440.3 feet. 

Dultcaa Resel"¥oir 

IU lIIowD iD OIart &. Dunall reservoir readied. Ita full pool eieYlllon 0( 1892.0 feet 011 26 Jill) 1988. 

The project \bell dis<:barJOd. inllow, mailltainln. (uU pool, unlll \I August. To II\ee1 the proportional 

dllft requlrcmelll, lbe dischatF"'" then IIICIUSed 10 100OCO dI begillnin, 10 Augusl This dn.fttd lbe 

raervoir 10 1881.8 feel by 31 AUlUSl 

DuM, tile period 10 Seplember 1023 October, !he pfll1ea was redlJCt:d 10 minimum dlscluirF 0( 

100 diI to red~ Iplll II power plallll 011 \be Kooteuy River. From 24 to 31 October, OulKan 

disdlarJOd. up to a.ooo ds 10 maintain lurrldenl now throuib tile KooIenay River proJeets whUe the 

libby ou.lfJow _ curtailed. DuOClll resume<! dlscluirsln, 100 c:& (III 1 No.-embet and IIlled to 1890.1 

(eet (III 24 NOYember. 



Betwoell December aDd FelINary, the project __ drat\cd 10 _I III fklod COlluo/ clnwcIowD 

requ~t. The 4bd\aflC __ .... Inullled II &,000 cO durlllllll!a period, dt1llln,lbe reKMl[r to 

180S.4 reel, alla.blly below ilS IIood control Rqulrcmenl ot 180711 fecI, by 28 f"ebNary. Dlmc:an 

continued to dtalt duria, Man:h and early April OIl 10 April, the reservoir rcacbed dcvItion r79S.3 

fecI, approxlmalely ODe foot alKJo,oc III mlDlmlllD ieYd 179&.2 feet. 

OUlICI.n bepn fiUiP, 011 II April wben III oulDow", reduced 10 100 ds. On 30 AprU.1he 

reservoir readied cJeva1101l 1805.3 fect, or throe fect blp.ct than 11M: Opentln, Rule OI~ 

In resPOIIK! to dlan&!n,_lbcr pancnt$, tIM: nlnoll into DUllCln rcser.oir varied betwecD weU above 

DOnNl l nd weU below IIOfltIaI duri", May Ind June. The clally r.oenae illllow peated II 20,"190 cO on 

IS June. DurlD,lhis period, tbe tael"YOir lilJed npidly, rca<:hiD, 1869.9 f«I a D 30 June. 

Be&!nnln, 22 July, the project Oulnow _ pually Increased to .... rell InDow. The racrvoIr 

TUdIed futl pool o f 1892.0 fect all "l7 July. Duncan lben disclurpl illllow UlIlii 2 Seplember when lbe 

project ou11low was IDercasoi1 to is,OOO cOlO belp fill Koolenay LIte. By 10 September, !be reservoir 

was dnWl! dowJt twO fect to 1889.9 feet. 

Ubby R eservoir 

Ubby did not complelcly renu durin, tbe 1988 sprin, runoft LIke KoocaIlIlSl reacbcd ilS maximum 

level of 2«l.S fect, 17.5 fect from full, a ll 24 Aupt. Two feet ot dn"iWowa occurred bctwoeD this datc 

and Llbor Day to Il!eCI firm power requimKDlS. 

Atler Labor r>-)' the reservoir _ dnftcd more rapidly willi Outllowl for tbe Seplember-December 

period .\IUI"", 16,7(lO ca. Durin, lIIls lime. !he coordinated system .... proponloa.aU)t drafted 
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betwUlI third- aJl6 follnh-ye:or erltial rule curvet. B)I 31 December, uke Kocx:anusa _ II elevalloll 

2353.!1 feel, [II Iowal dev.ltioa tor this elite ,[ace tbe pmjecl _ COAStNded. 

In JlJluary, !be COlumhill)'teaI .... ter supply foreooslS we~ lut!lden l ellOlI&/I that 110 ~6111ona1 

proponlollll draft _ neoeuary I I Libby for mutln, 111'111 loads. COnsequently, ~ operat[n, tllLe 

curve for JaJluary", ~ 011 lbe projcM;t 6lscllarJIni [IS minImum now of 3000 dIi for IIIe cnll~ 

mollth. Actual relelses for tile IIIOlIlb were 4IXX) cfJ tor all bill a[ae cbys ",bea IIIef were increased ta 

about 20,000 c:fl. As I resllll oIl/1ls DiJIe.dIy opet1Illoll, ute Koocanuu. drll\ed lboul len feel below 

lIS operadn, rule CIItYe 10 eleontioD 2ll8.9 lee! OIl 3 1 JIJI\II.ry. This OI'enln-fl OttIIrro:IlO panlally 

01Jsoe1 6rafl requlremenlS .. Hllnary HoBe, "'hk:h bI6 I mild! lower reml probability based 011 I blluary 

water JIlPply roreoosll. Dwonhat _ 6rafled as _1110 IIelp reduoe tbe Hllllpy Horse 6rafl 

requiremenL 

O ... rial!be Ilrsl week [n Febnllry, ID aretk I[rmau Clenlered oYer lbe Pacifle Nanllwcsl rCllllled ia 

some of !be wlda;t winler wealher OII~. COnsequenlly. IU available &ellen-lIn, resoUTOCS In Ihe 

repon. lnd\ld.ln, Ubby. were Inc:reased 10 help ~I ~ rqIon.ll power n:qulremenlS. Ubby 

6lscharpl 20,000 ds 611rill, Ibis period before beln, reduoed 10 4IXX) cf$ 01\ 10 Febnllry and. ftnI, lly 10 

3000 d's 011 23 Februllry. As a result of this Open-1101i Libby fell 10 appnwll\llely 2-4 feet below [IS 

open-IIII' rule CUIVC 1l1li was 1\ eleonlloll 2322.6 reel 011 28 Febnllry. A brief cold spell [n early MardI 

reslliled [n some ad6ltlonalaenenttlon II Libby wilh IIIe Olll/klw '&Iln bein, red1lOCd 10 3000 cfI 011 

4 Mardi. uke KoocaIlU5.1 reached lIS lowesl elevatiOn for \be year, 2321.2 feet, 011 9 Mareb. 

Inn.o..s 10 Lake Kocx:anU$l. be&ln lisln, In mld-April.1Id lbe seasonl peak 01.49,100 cf$ 0ttII1Ted 

on 8111ne. Despite lbe overdn-ft of Libby In the winler, 'prin,timc .... Ier SIIPply for«lSlS indk:aled a 

ra.orable retlll probablilry. On 21 JUJIe, \be Olltl\ow' _ l!lCIu,cd 10 4IXX) c1J II tbe lake", about 21 

feel from M I lnol IIllln, oYer I foot per day anol baCl 11_ • !IS pen:ellt ruiU probability baled 011 



~ (f$ lIIlnbDum dl$dWce- 1Il1lu~ Julie, 1Iowc:¥cr,.- IUrveys ladbtcd tile Kooteaal bulD Wlter 

supply _ Cl)DSlcSerably lea wn previously ror-Ied, (OQSeqaeluly Ubby dlscbarae _ redllCed t.ct 

103000 cO. III early July, clelerlonlinJ Wlter .apply (OIIditiollS throapoal IIIe clIllre Columbia buln 

resulled III. fClufD 10 proponioll:ll draft openlk/I:IS 10 meet lInD ~ requlre_al:l.. Ubby dlscbarro;l 

3000 (f$ ualil 20 July wllea tile outnow _ IrIcreued 10 .boul 10.000 cO. Lake KooaalWl readied III 

DW:Imum elev.ltioa ror tile opertliaJ year, 24SU ket &lid .bout W: feel from tIIU 011 31 July 1989. The 

r_Mllr bePII dnftlllJ III AU&\ISI lad by Ubor Day _ II elev.llk/a 2441.8 teeL "The JIIIIW)'.JUIy 

ot.cl\'ed rullOlf _ 5913 kif, 91 ~rocnl 01 tile 1961.a5 r.oenae. &lid 380 kit leu tllln tile 1 June 

IOrecasL This error Is equlvaleal 10 IIIe lOp &5 ~ In ute Kooc:aiIIWi. 

Kootenay Lake 

AJ, sbown In Otart 10, KoolcllaY ute passed Inllow durin, July alld Au,usl 1988, malal.llaln. tile 

lake- level .bout 1743.0 teel. On 1 Seplember, IIIe disdlarce _ redllCed 10 prevcnl _pln II tile BrilJJ.anl 

plant on the Kooten.y River. The teSC:lVOlr mled slowly Ind relcbed 17d.1 reel 011 15 October. IU"hly 

below tile inlematiol'lll Joinl COmmisiOll Rule CUrve elev.llloll 011745.32 reel. Durin, NCM:mber and 

December, Kooten.y ute operated be_a ekvations 174-4.5 teet &lid 17d.o feet with III dlsdlarce 

\lllfyln, betwccn 14,000 ds and 32,(XXJ cO. Be_n January and March, Koolenay ute _ drafted In 

accoroJ.a_ wilh III UC Rule Clirve. On 6 April, the teSC:Mllr _ dnwa dowa 10 III lowest level for 

the alrrent opentin, year, 1739.0 feel. 

Inllow InlO KootCll8y ute iDCl'eucd about mkl-April and tile rcscMllr bepn 10 mL By Z4 April, 

tile bte bad IlI1ed about 2.5 reet 10 elevation 1741.3 reel. From 2S Aprilunlil1 May, tile teSCrvoIr 

fCmalned _r 1741.5 fect. The teSCMHr (Onlinueo1 10 flll In May, I'eIdIln, elev.ltion 174S.5 feel 0/1 13 

May betore be[a, dnfled abou l one foot, 10 elevation 174-4.3 feet, by 31 Mly due 10 below DOnnIl 
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rullOtr duriJlt tblt period. The raer.oIr apl .. rcsu/lloed filliD, 011 I J\lI'Ie and !be level peaked II 1746.8 

teel 011 1!i June. Discbarae from Kooleuy late _ u bJp u 50JXXI til duriq IhlI period. M tile 

rullOff rec:eded, llie racr-olr level dropped rapidly. leldr.ln, elevailoll 17UJ teel II Nelson 011 ) July. 

Inllow .... lben released, mahlUlDlD, tile racr-oir II lboBl 11-'3.0 reel Ibroo.op July ud AulUSl. 

Septanin. I SCplCmbc:r, lbe KookIuay LIte dioaarF"" apia reduced to preYClll Iplll I I tlte 

Brillllni pWr.L The racr-oir filled to 174-'.8 feci bf 10 SCplember before !be discbafJC .... lncJeIs,ed 10 

pass inflow. 



VI Power and Flood Control Accomplishments 

Durin, the period a:wered by this report. Ow>call, Arrow, Mica, 1l1li Ubby raervoln were operated 

III KIXI~ willi tile COlalDbia RIvet Treaty. More fpodlk:lll ty, tile opentloa of 111e raeNOIn _ III 

ta:On1anc:e willi: 

1. "Detailed 0pen.1iD, Plall tOf Columbia Rlvet Treaty StonF • 1 Aurusl 1988 tbroap 31 July 

11189: dalCd November 1988-

2. "Columbia Rha Treaty Flood Coatrol OpentlD, PIan,' dated 0eI0bcr 1972. 

Consilient wILli IU Detallecl OpennlD. Plalll prelMred IIDCe tile iDltllJallo1l o r JClICI'atkra II Mica, 

tile 1l1l:I8-89 Detailed OpenllD, Plan _ deslped 10 achle\'e optimum power acftCllIlloli 11-611a III 

canada &Dd oiowDItre&aI .. canada aDd !be Ullited StlleI., 111 ~ willi paBpapb 1 01 AlUla A 

of !he Trellf. The l~ AIIuted OpenIlD, PIIa, prepared ID 1\l8J, _ used u IlIe bull for !be 

prepal1llloll oI\be 1988-89 Deu.1kd Open.tinj: PLlll. 

Po." 

The Clllladlall El\lillemcnl 10 dowNtrcllm power benclllt rrom DuIlClIl, Arrow and Miao ror the 

19118-89 ~ntlD. year hid beell purdwed In 1964 by tile Columbia StonJC I'ooKr EJdLuee (CSPE). 

la acronIaDCC wltII tile CaudILl Ealillemalt ExlwIac ~I clUed 13 Au"," 1964, 1M U.s. 

Ealhy deliw:red a pathy aDd eAefl)' 10 tile CSPE panklpalllL 

" 



1 Au,1IS! 1988, tbroulb 31 Mardi 1989, Ind 349 avenr;oc me~11l. II ",lei up 10 1,017 lIIepWlll1l. 

lr(lm 1 April 1989, Ihr(lUIb 31 hly 1989. AU aPE power us UKd 10 ID6eI Pacifk: NonbWClt Joads. 

The COOrdinated ~\elll relervobs fllled to only 83 perocnl of full by 1 Aul""t. 1988. and atler beln, 

dmrm dowrI dutiD, tbe 1983-$ opet1ltinJ yelf, rcll1kd to only 88 pel"OeAI of full on 31 July 1989. This 

Is the firat Ihnc llut the COOrdllllllcd ~tcra Cailed 10 renll two )'Ura ill I row. 'The fouo.in, cabLe 

shows «)mp05llc IIOI1IJC dratl for CoordlnalCd ~tem It:ICIVOITI II the end or CId! Il1011111 «)mpared 10 

operalin, rule CUtvell durin, lhe 198$.89 operatin, year. Normal rutl Coordinated ~tem re#","()lr 

SIOlIJC Is IpproxilllltCIy 6J,(l(l(l mepWllII·IIIOIUhs. All Iltura are 1000 MWMo. 

Operatln, 
MmIJll Rule ClIM ""'" pUlereoq 

Au, 88 "' " .. -12.0 

'" .. " 17" -'4.0 
Oa .. ,. 220 -15.0 

N~" U .. ".0 .,,, 
Do< .. ,., " .. .,7..!5 
Jan 89 31.0 .... •• 4.0 
I'd> ., 31.0 ". ·14.0 

""., 39.0 " .. .,.., 
Ap'" .. 0 .. 0 · ., ""., 30.0 l3..S • 3 .. 
Jun 89 ,0.0 1M · ,. ,. ., "' 7 .. .7' 

DllrinJ lile Janlllry.June perlod of 1989, wlume ruaotr torec:asll for cyclic raenoin were lul'fdent 

10 "'UK tile VECC 10 be lower lII.IIn lile base eoe'D' (()Atent alive&, 'e$lIltlP, \.a 110 proponJonaI dratl 

bein, J!( ; .,ry durin, Ibis period.. 

JO 



'The followinl "ble $bows BPA nonfirm Indsurpllll rlflD Aiel in mepwan-houl1 to IIOrthwat Ind 

AUi 88 0 '''''' 0 44,145 
Sop 88 0 ,,..., 0 "',899 

"" 88 
0 """ 0 ,,,,,.. 

N~88 0 1.55,493 0 J.5.t,114 

"" 88 0 1.51,347 0 368,151 
Jln 89 0 1I1,roo 0 '0,836 

F'" " 0 ""","" 0 ,,.. 
M .. " 0 II"'" .. "" . .." 
A~" 23l,m ,,, .. ....." ' 2,300 .... ," 835,411 """ 1,425,m ""'" Jua 89 "'''' """ 160,404 36,914 
1ul 89 --'--- 43.544 --'--- 142,699 

TOTAL ',330,306 m,911 ",' .... 1,172,616 

Flood Control 

The Columbil Rhoer Buin re$oervoir l)'S.em, iDcIudiDSlhe CoIumbillUver TreaTy projects, .... 

DO' apel1ued 00 • dJ,ily bQis far Oood a:lolrol .nytime durlnl 1989. Thll II .he nnll year in I row In 

wbicb dJ,ily openlloa for flood conlrol du rinl lbe Iprins ",nolt l1li DOt been neocuIIry. Flood a:ln.rol 

durinl .lIe 1989 ",noll' was provided by lhe normal refiU open.lon of.he Truly rcservoln .nd olher 

lfO"'g<: resc:rvoin in llle Columbilo Ri~r &sIn. The ~rved lad unreguJ.aled bydrovaplll for .he 

Columbia River .1 1bc Dalles bcrwoea I July 1989 .nd ) 1 July 1989 are ibowD on ChaM 14. 1lle 

uorcluilled peat flow II 1bc Dalles would have hcoell SB,tXXI ds 011 12 May 1989 and II _ cont rolLed 

10 I maximum of )12.000 ds on 4 May 1989. 

The ~rve4 peak '''IC II VIOCOIIYCr, Waslllniloo was 10.1 feci on S May 1989.nd the unreJlllaled 

'''ie would IIavc bcell 18.8 feel o n !) May 1989. aaM 15 docv.meoll tile reb-tM: liltlol o f Arrow Ind 

O ... od Coulee durloltlle principal tuUol period •• nd a:lmparCi the reJUlallon of these two fQCrvoll1 to 

guklc11ncs In the Trcaly Flood Control ape ... tlol '110. 



Compul.lUOIII ot tile InitUol Controlled Flow (1eF) tor J)'Stem IJood control opentlon were made In 

aa:ordlnce with tbe Treary Flood Colltrol Opcntin, Plan. Computed InltUol conlroUc4 tIowJ were 

3JO.OOO on 1 January 1989, l4O,OOO dl on I February. JIS,(lXJ ds on I March, m.CXXl dJ on I April 

aad Y>7/m dt 0 11 I May. 0.1.1 lor lbe I May ICF compul.llloD are &Mil In Table 6. 

" 



Fo_. 
Date · 

lIIol 

J.alllll)' 

""~. 
M.~b 

April 

>loy 

June 

""d' 
Hare -. 

I2!.!HCAN 6BBQ~ .... .... ......... ......... 
1 April • 1 April _ 
3 1 Any.! 31 AnyS] 

" "-' 

" "-' 

" "" 
2.0 22.2 

2.0 "-' 

I.' 22.0 

U 21 .0 

T. ble 1 
UDrt&ulattd RUDorr Volume FOftCQU: 
MlIUoal at Att't-Fed , ... 

"""' I.III:U .... ..... . , .... "" ProbIblt. ..... ,. 
1 April - 1 April - 1 April • 
31 AyryS! 3l AUIUSI 31 AUMI 

11.1 ., .... 
"A .., .U 

". ,., "-' 
H.I .., 11\.4 

11.1 ., ." 
' M •• 88..5 

•• 7 " 81.11 

Tbe&e dau were YSed III K UW o~nl.loaa. SubIeq..ea1 revIsIou .... ve becII side III _ 
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CHART 13 
Columbia River at The Dalles 
1 July 1988 --- 31 July 1989 
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