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Executive Summary 

Entity Agreements 

CoIumbiII River Treaty Entity Agh;a1U4 onJ"" Pccpantion o(the 199&11999, 
199912000, and 2000I2001 Aaurcd ~ Plan and I>etermirWjon of 
DcM1lItR:am Power Bcaelit Snlll;", C'U'C',f«I 5 April 1995. 

CoIumbiII River Treaty Eatity A&tC41' .... til the Aaurcd Operatina Plan and 
DcccnnioaOoa ofDowustram Power Bcaelit SbKIieI for the I99IJI999 Openotin& 
Year, c:xoculCd S April 1995. 

Columbia River Treaty Eatity A&tC41_ on the AIIu.rcd ()peratina Plan and 
DetmnizIation of Downstn:am Power BcPc:fi1 SWLlie:s for the 199912000 ~ 
Year, cxo::uICd 5 April 1995. 

Columbia River Treaty Entity AalC41'_ On 0pc:rati0LI of Treaty SIOrq"C for 
Non-Power Utes far JaLl\wy I through July 31, 1995, cxo::uICd 131-= 1995. 

System Operation 

The coordinated syRc:m filled 10 74.7 percenl of AduaI ~ RtguWion (AER) storqe: o;apacity 

by 31 July 1994. luan:suk, lhirdyear firrnCPCID 1oad~~i1ity(FELCC) wu ~forthe 

1994-95 operatiDg year. AdualIIOnp capacity wu filJod 10 77 percent. The Iystcrn COLJtinucd 10 

proporUona.lly draft from August through Fcbi\IaIY to meet FELCC. During Mlidl throup luly, the 

J)'Ilml load could be met opcming 10 the EDcriY Conu:nt ClLrveII (ECC), c:xcepl fOT SCCODd half of April 

~ PropcxtioIW draft was required 10 meet FEtCC_ 

The I Jaawy 1995 wale!" tuppIy forecast for the CoIumbi& Rive!" at The Dalles (Jamwy-July) 

was 101.0 -r. or 95 P=C"lofavenae. From thil data, the Federal Symon was operated otIIIICO"a1ivcly 

10 CIlS\IfC that apprcnOmatcly 3.25 mar above the --aY oontcn[ Q,L~ (fCC) woWd be prov>dcd. for the 

1995 juvenile fish flow augrnmtllim. Eoergy was purclwed by BPA 10 keep the resesvoin (Arrow, 

Grand Couloee and Libby) above PDP CQ'!'i_ with the Fntjtin Non-power a&lC41uellt Ahbougb 

1C:t, ....... acura and rairI&ll over IllOII spring months WCfC abo\-c oonnal, the month ofFcbnw)·'. 

precipiwioo at 89 P=C"l of oonnal, L"CSU.l1Cd ill droppillg fonocamd runoff until April when 150 percenl 
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of oonnaJ JainI turned tbc trcod upward. After IlCaf nomW May rainbll turned tbc forotast dtM'QwanI, 

ISO percmtofllOfll>lJ June rUiCall rcsuJtcd in an ioacaIcd July fOfCQ.Sl. The act1IaJ January-July 

obtcrvcd 1lIlIOff~ 104.0 mAl, or 91 pen:c!Il ofaven.se . The peak daily a-. Row ~ aI The 

0aJJes was 2%,(100 ~fs on 19 May 1995. 

Ulina Water Budget stor"I&<', Flow Augrncotation storage, and Olber flexibility IlOl covered by the 

Treaty, !be lower CoIwnbiro Ri __ flow ..... regula1eo! for juYCniJc fu.b betw«n 10 April and ) 1 AUgust. 

hued 0 D reconvnmdotioos ofthc -r,..bnical ManI@cmc:oI Tcam~ (nom COIlIiJtiDg ofreprrsm'·' iva 

&om 6,-,= U.S. Fodcnl arcies. Stale fisbery aaa.ces &ad lndiao tribes also provided input aI!be TMT 

rrwrinp. Thill information ..... usually pL'O'Vided tIuw&b thc Fish Pusqe Center (FPC). The ThIT' , 

Exc<;ulivc and TachrLicaI aroups ~ =Oldl ... ot!~rjmS 10 !be two ope~ arcies (c.:.p, ofF"Binccn 

and Bureau ofRccla.matioa) on dam and I'C8CrVOir operations 10 optimiz:e puuge eonditioGs for ju\-miJe 

and aduh aaadromous AiInoojds in acoordaIw:e "IOith \be National Marine: Fisheries Servia:' , Biological 

Opinion (BiOp). Each year, the TMT will also prcpuc a Water Manapne:nl Plan to meet various fisbety, 

flow, .........waperation, &lid other objec!i_. 

Coordinated S)"IUm UORJe meta>' 1.$ of l 1 lull' 1995 ~ a Level in the AdlIal Encri>' 
~Ialion .,rag ~ "ffUII "flU ...... 1 ........... u<td I" """,,",,i ne the Firm F.netEY Load Carryma 

CapabiliIy (FELce), with fiQI-yc:ar FELCC being acIopted for the 1995·96 operating year. The a<;:IUl.l 

~ ldilI WI.'! 9 L percent of Ii.tU, &Ji&htly above tbc calculated Af.R; the diffcn:DCe ~ .arne 

opauina room in tbc reservoirs. This year's rdi.lI WJ$ the highe$I: since 1991 . giving tbc ~ $)-,tcm 

tbc flexibility to operate less CQnJoenIllIivdy !h.an hal boen required for the past JeVeJal )UJ'lI "IOn.:.. 

rt:Kn'Oln refillad to only doe 70-77 perOCD. ,."gc:. 

From I Augusll994!brou&b J I Much 1995 generation aI dtMnstn::am proj«l$ in tbc Ut1itcd 

Swes, delivered 10 tbc Columbia Storage P~ Fxrb~niC (CSPE) putici~ under the Cuadj.n 

Fntitlt:mclll Exd>anp Ajp .... tltU!, was app",.jllll'ely 279 aw:rage mtpwaIU aI rates up 10 666 

mepwatU. From 1 April through 1 I July 1995 the delivery was 268 a~ mep_tls, aI rates up 10 

"6 mtpwalU. All CSPE power wu uxd 10 111M Pacific Nonhwest ads. 

Beto.tu1 I Auaust 1994 &lId ) 1 July 1m. the Canadian Entity delivwod 2.0 lvu.ae mtp,,"ItU of 

mtI'IY &lid DO ~'ble capacity 10 the U.S. Enlit). under the Canadian Fntitlcmeut l'IIrchuc Ajpc:aIlCot. 



Abo, b«"'eeD I AIJ3USI 1994 and 31 July 1995, !he U.s. Entity ddi~ 20.9 mcgaY4IU of 

~ IDiau$ 3 p(>:c:GII. "*'=', and DO dc:pc:ndable capacity to !he C"nadj"n Entity. This was done in 

acoordaDce with !be I !l94-9S DOP and io "-'d on !be firm. ~ Ihi.Itina in !be Auured 0pcratirJa Plan. 

Treaty Project OperatioD 

The Treaty pro;ecu, Duncm, Mica, and Arrow, were opemod througboulthe year in acoordaDce 

with !be 1994-9j Deqjled Operatina Plan, tbe flood Control Openti:aa Plan, and the DClIIp(.IWeT U$CI 

.,,_1-" 'Ilutlu&boul!be year, Libby reservoir YoU oper&ted in acx:ordaDoe with !be flood coatmI 

opentirIapLan, as arneodcd by !he U.s.Army eo.p. ofFnginem (ACE) "~ofFlood Control, 

Columbia River Basin. Columbia River" Tnbutaries Study, CRT .63",daIcd JIlDC 1981, and tile Entity 

._1Olt on Non-Power UICI. Durilli a portion of!he year, Libby " .. ,I, operated for power reqllimncnu 

aw .. 4diua to !be DOP, and during the remainder of the openring year Libby operated for ROfa&C and 

reIea$e$ required for C:Ddangcred White SmfiCOll and SalrnoII as required by both Ihe U.S. Fish and 

WiJdlif~ Servi<;e and tbe NatiooaI Marine Fishery Service BioJcgicoJ OpilUon.s. The C"nadi"n Entity bas 

gi...., IIOtic:c that u considcn the BjOp fisbefy operation to be iDconsistalt with the DOP and CoIlUt1hia 

RiverTreaty. 

Mica Tn2ty ~ was 5.4 mafon 3 1 Jilly 1!l94, and with oontiDued storiD&. reached 6.4 mafor 

91 .po~ __ olfu.U corum 011 31 August 1994. The actual reservoir cJcvation ~. b.igb ofEkv. 

243U feet (37. 1 feet below full) on IS AlliII$I. By 31 DoI:cmbcI-. Tn:a1y stcogc YoU 1.5 mafand the 

oblen'ed reservoir level had dropped to Ekv. 2402.4 feet. Tn:a1y stcogc reached its Io:rwe$t Jevd on I May 

1995 ai -1.0 maC. The racrvoir reached its Iowect level for Ihe 1994-95 water year, Elcv. 2374.S feet, on 2 

May 1995, 24 feel: bigberlhlD!he ptevious year. FI'Qrn tbcoI on, Mica's TrcaIy storage refilled, I""IChiua 

100 pctCUlt full (3S28 bid or 7.0 mat) on 13 September 1995. The maxirrwm level for 1995, EJey. 

2470.7 feet, 4.3 feet below full pool, was readled on 21 Allgust 1995. 

The Arrow Treaty sIlngc a.tCOIIIlt stamd the 1994-95 opeming year (I August 1994) al 5.8 rmf, 

or 82 pctc:GII. offWl, foUowina ill! 1994 operatiDa: year maximum Jo:..'C1 ofEIcv. 1426.S fcc:!: on 26 July 

1!l94. The racrvoir was drafted to EIev. 1403.1 feet 011 31 December 1994 with a Treaty It.Cln&t= 0(2.9 

rmfor 41 pu:CGIt offuU. I>wint JlIIIlIIU)'throu&h Jllly, Arrow opemod u.ndcr lUI Eatity agt .... ,w::ut 011 !he 

opentioa ofTraIly rtor1tp for DOlI-poweruses. This ........ '0. allowed Ihe operation ofKeenleysidc Dam 

to be coonIUWc:d for fisheries aod recrea1ion benefit 011 both sides of the border, aod made it possible for 
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BCHydro 10"-' • flow ~ impotcd by the Clnld;an. fodc:nI Dcpattmmt of Fisheries and ()(:ea,.., 

Dtaftia& .......m."'" durin& lmuary Ihrou&b. Marcb with rdeuet olNan-Treaty Jtonge to rna;". ;n . 

mininun flow of2S kcfi duriD& Febnwy and Marth 1O.void ~~ moo,ntsin ... bildiJh cgp beioY.' 

~, nn. resulted in Arrow fClIchina i~ kIowest level of thc )Of EItv. 1386.6 teet an 30 Match 

1995. ArrowTrealy rtonI&C mrdIed i~ at\IlIIIJ minimum 011 4 April at 1.9 mafor 27 pcn:cm. full . I>urina 
April, Am:Ni ~ --.: held at IS 1a:& to ennI'C rainbow trout would IIOIsp .... n at hi&b rive. Icvels. 

Thill cauRd Am:Ni to fill to EIcv. 1397.6 feet by 30 April Dwin& mid-May throu&b miQ-JIlDI:, 

Keealeyside outfkJw _ reduced 10 S kcfi .. hitI;b IP"iD& rwooft"in the K,w .... y Ri...,.. ~. hKkwua 

It the Non!.I C ..... fill. The Anaw rtKrVOir fiUa:l1g EIcv, 1440,6 feet by 30 JItIIC, the time wbcI> aU trout 

caas are em "'d1O bave Mk'hrd, Durirre: l uly, ~ dixbarJc WIll incrcued .. TRCy aonp 

ncaml Nll. The Arrow Rc:servoir rcacbfd its hi&Id bod ofEkY. 1«2.' feet 011 II l il ly 1995. The 

Arrow Treuy storaae rac:bed 99 pcn:a:Il fuU abo 001 tlw: dale_ nw-;"g Augu.st, iDcreued oudlows dn.fud 

Arrow 10 EIev. 103.7 fed. Furthcrdnfting 10 Elc,i. 1429.0 feet.,.... dane by 30 Sepu:rnbc.- 1995 .....;m 

TrcaIy IIOnp at S.' mafar S2 pen:mt offuU. 

o.m.:....--voir fiJIcd hy the end of the 1993·94 opcntir,g )Ul with . resen'Ili. level ofElcv. 

)191 ,5 fed an 31 July 1994, The project bepa cIraftina on 6 August 10 allow Arrow diJcIwge to be 

rodI.Iocd and 10 support the Kootenay LaJa: leveL Durin& most of September through Dcocmber, Duncan 

_1I8Od 10 support """"""Y Lake: and hy 31 Dea:mbor, Oww;ao rcsavo1r bad drafted to Elev. 1110.1 

fed ( II ~ «full), tbc lowat bod on m:ortI for !his time atthc year. With Libby draftins heavily in 

Jamwy, Oww:an outfioy, .. wen reduced to minimum fk>w. Euty February saw the L"bby out6ow ra!uccd 

..... 'Iring m 0.....:... '1 mrWoirIa rtonI&C be.inc dn.fud out through April . Ounc:an rtaehcd its lowes!: level 

duma the 1994·9S opcntina year atElcv. 1794.7 filet, 00 21 Apri.l199S. Minimum.-ebx durin& May­

July hdped re6ll tbc ~ 10 E\ev. ISII .S feel (lS feet &om fuU) by 3 1 July 1995. Willi outflowI 

irIcr-eued to near iDfIow, the pool ~. slow fiIliII8 to full pool ofElcv. ]192.0 feel by 29~. 

Durin& Scptanbcr, outflow ..... inc:rt:uccIlO Ikdi to begin draftin& o.m.:... and filling Kootenay Lake. 

By 30 Scptanbcr 1995, Duocan had bocn drafted 10 Elev. 117s.8 fcc{. 

Durirre: the 1993-94 operating year, Libby fQChed its maximum level ofEIev. 2«<1.4 feel ( l4.6 

feet below full pool) an 31 1uly ]994. By S ~, the levcl luld reat:hc:d its peak rummc:r level of 

EIcv. 2+11 ,25 fed. All out6ow at"' kcfi was maioWnod through 1 October for Montana DqwtrnmI; of 

Fi$h, WildlifC, aod Parks ........ im'otioo of fishery ~ wort. During Oaobcr through Oa;a,obc::r, Libby 



was opcraud partly for U.S. power requiRmmls 10 store ,,-a1er for Wer U.S. Fish and. Wildlife Scrvic:e's 

Bin!ogjca! Opinion op:nlions~by rdcasinc 12-20 kds 011 wockda)'l and 4 Jccfs on ... : ."nds, drafting 

Libby re.ervoir IQ ill flogd control kvd of Elcv. 2411 feet by 31 Dcarnbcr. With a water supply forecaa 

bein& 95 "eum!: ofnonna1, Libby outflow duriDa J..-ry was in the nnge of 12-19 Jccfs IQ cbaft IQ the 

flood coatroIleveJ ofElcv. 2387 feet by 31 J..-ry. Due 10 decreuin& runoffVQIume forccaN, Libby 

outflow_ rcduocd IQ ill minimum Dowof4 kc& 011 4 February 1995. A minim"", pool kveI for the 

year, £lev. 2380.1 feet, was reached 011 II February. The IS Marc:h pool level was Elcv. 2381 .S feet, 5.4 

fed below the flood coatroIlevei ofElcv. 2386.9 feet. 00 29 April, Libby began opoiCratina in aeoordanc:e 

with the U.S. Fish aDd Wildlife Semcc'. Biological Opinion IQ .... kana: ... bite sturJoon. spa. ... nina with the 

outflow beUI& adjllSt.c:d bm>tu1 4 and 10 Jccfs IQ provide a flow of IS kcfs atl3onner$ Feny. Be!Yo"CICII 13 

aDd I S May, based 011 observed ItUfFOII spa ... nin&. Libby autflow ""as ramped lip to 20 Icd's, turbine 

~ offow available units at Libby chis year. The 20 Jccfs _ held through 26 June (42 da)'l), when 

the outflow ..... oteppod down 10 1.5 kcfs by 5 JIlIy IQ maintain an II Jccfs Bow atlkm>en: Ferry through 

IS lilly (II days). During II July - 4 August, afterTMT ~ a 20 Jccfs flow £rom Libby for 

lower Columbia River sa1moa augmcoWia:J., a Libby-Arrow trandi:r was ~ Ilp011 10 rcdIIce Ideasc. at 

Libby to T"DC!uce spill at Canada'. lower Koot=ay River projocu. The maximum level fOT the season _ 

EIev. 2456.1 feet, 2.2 fed bekn.v fuU poo4, readied on 30 Jllly 1995. The first two weeki of AIIg.ut_ 

Libby relcuiQa 16 kds. The la5t lWfof Au.g\m thmu&h 13 September had Libby releasing iafJow, but 

less dw:J 10 Jccfs, as MFW&:P was roM"rtina fishery~. By 14 Septembct, autflow wu roduccd 10 

4 kcfs for further MFW &P fishery resean::h, boal ramp work at Bonners Feny, and bridge pier remavaI 

cIowDsueam. of Libby Dam. The observed pool level on 30 Septanbc:r 1995 ,,-as Elev. 2453.8 foct 
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I Introduction 

ThiJ IlDIIU&i Columbia River Treaty Emit)' Report is for the I99S Water Year, 1 October 1994 

Ihrough 30 Sepca,ib..T I99S . II iDc:1udcs information 011 the opcJation of M ica, Arrow, l>un<;aft, and Libby 

raavoir& during that period with additional infomWion wvcrins the reservoir system opcntina year, 

1 A.up$ll994 through Jl July 1995. The power and flood cmtroI effecu downsm:am in Canada and the 

United Swes are described.. This repor1 is the twemy-ninth of. -"=s of anouaI n=poru covering the 

period Iincc the ratification oCtile CoIwnbia River Tn::aiy in Sepccmbcr 1%4. 

DwK:an, Arrow, and Mica R:ICI"VOirs in canadl and Libby reservoir in the United Stalca of 

America "..,." ~ uodcr the provision! oftbe Columbia River Tn::aiyofJamwy 1961 . Trealy 

sunae in C·nada is mjIIilt!d to be opemed for the PUf1!OSeS of flood control and in=a:sing bydroclec:!ric 

power gcaaatioo in Canada and the United SWt::s of America. In 1964. the C,o.mao and the United 

Stalca govmmeoU each ...... iW'atcd ~ Entity to formula1c and can)' out the operuing arraogemenu 

_'Iry to implement tile Treaty. The Canadian Entity is the British Columbia Hydro aDd Power 

Authority (B.C. Hydro) . The United Sb1es Entity is the: Adminislrs-torofthe BonnMIIc Power 

~ (BPA) and !be Divisial Engincl;r of the: North Pac:i& Division. Army Corpl of Engineers 

(ACE). 

The followiog is "\lITIIDIJY oCkcy fcantres of the Treaty and related cIocwnents: 

I. CanadI. is to provide 15.5 millioa ac:re-feet (mat) ofu.ublc storage . (This has been 
aa:ompli.shcd with 7.0 mafin Mica, 7. 1 malin Arrow and 1.4 marin Duncao.) 

2. For the purpose ofc:cmputina down$lJeam bc:ndiu!be U.S. hydrocloctric facilities wiU he 
operated in. manner that mUes!be most dfcaivc llie of!be improved stJeamlIow resulting 
fi'om operation of the C.oadi·o~. 

J . The U.S. and Canada are 10 share equally the additional power &CDCntcd in tbe U.S. rQultin& 
fi'om operation oftbe Canadian storage. 

4. The U.S. paid Canada a lump sum ofthc $64.4 million (U.S.) for expected flood cootroI 
bmdiU in the U.S. <=>Itira& from operation of!be Canadian stonge. 

S. The U.S. has the opticwl ofroquesting the evacuation ofadditiooal flood cootroIspaoc abave 
that Ip«rifial in !be: Treaty, for a payrncol ofSl .87S million (U.S.) for each of!be tim four 
requests fur" this "Qn-Q.lJ" stoJa&'C. 

1 



6 . ~ U.S. COIIIInIaCd Libby o.m. .. ido. a ~ d>.t ext ...... 42 mi..Ie:I in&o CM ... ·...t lOr 
wIoida e ..... made: tho: land availablt. 

7. Bath C ........ and !be Uni1cd Swe. u...e tho: ri&lr. 10 make diw:niona at .. ..u:r lOr COIIIUIIlpU...e 
_ aDd, ill adctiticw! , afta- Sepcanber 1914 Canada bas tho: optioD ol"makiItt lOr power 
pulpOKS specific cha ... oC!be Koo«may RMr iaIO tho: headwaen ol"tho: Columbia RiYet". 

I . DifiA_ ariaiaI UIIder !be Trmty wbic:tr. camoc be resoMocI by tile two ccuntricllM)' be 
,,::fated ID eidIo::r tbc: laIerualioaaI JoiaI: Commission (lJC) Of 10 arbitration by All appropriate 
~. 

~. ~ Treaty sbaII RmaiD ia loroe for at Ieuc 60 yean fi'om ill dale olmifi ... • ..... 
16 S'l"emhv 1964. 

10. In !be e· 1· EIItiOenwM Pun:bue Aal-.... oC 13 AIIII* 1964, c-n .... 1OId iu 
..... ' - '10 du .. 1IItleam poMI" bmrliu 10 tbc: Uni1cd Swa lOr 3O-ycan ......... i .. at 
l>wo;aD 00 1 April 1961, at Amrwoo I April 1969, and at Mica 00 I April 1971. 

II . C ' ,do...t!be U.S. all' .... 10 Ippoi" Entities 10 irropkr......r. Treaty proy;.ionn mel are 10 
joially aJ'IP"irC a Patnmo::nl Enci.........q Boani (PEB) 10 ~ mel,.., 00 aperatiooI wider 
tho: Trcaty. 

, 



n Treaty Organization 

~ 'Min: n.v ....... i"g. of the Co.Iwnbia Ri= T...aty Entities fmcluding the C·"adi·" and u.s. 
EnOtics aod Entity Coordinators) during the yc:aron the morning of I February I99S in Vicforia, Britilh 

CoIwnbia,-.ud 011 the momina of21 MardI 1995 in PonlaIId, Oregon. The mcmbcn of tile two Entities at 

the cad of the period oftbil rqIOIt wm:: 

UNITED STATES EmTIY 
Mr. JtanoWl W. Hardy, Chair 
~ It. Chid' Exe<;:utive Offio;:cr 
Bo:n:Ieville Power Adrninistmioo 
_of....." 

'-"'-
Major General R1weIl L. Fuhrman, Member 
Division Engintwlr 
North Pacific Division 
Army Corps of Engineers 

'''''''"'''''-

CANADIAN EN1TTY 
Mr. John N. JAxkwI. Chair 
British Columbia 
Hydro and Power AIIIhority 
V&IIQOII=, British CoIwnbia 

MG Fuhrman s.....--kd MG Ernest J. Harrell effective 19 July I99S . 

The Entitic$ have appoint...! ~ and IWO joint standing comrnitt.ces to assist in T...aty 

impkzr- .oIa(ioo.aiviUcs. Thc:sc ~ dc:scribcd in IUbtcqucIIt~. The primary duties and 

rnpnnlibili:rics of tile Entities as IpCWicd in the T...aty and rdatod documents~ : 

I . Plan and cxchanac infonnatia:! relating to facilities used to obtaiD the benefits CO<IImlpLated by 
tbeTraty. 

2. Calculate and arrange for delivery of bydroeIectrie power to which Canad· is artitIcd and the 
amounts payable: to the U.S. for standby transmissioa services. 

S. p~ hydroclcdric and flood control operating plans for the use of Canadian storage. 

6. Pn:pare and imp\emeu( detailed operatiDa plans that may produce results more advanllgt'O's to 
both otIUlItrics than those tIw would arise from operation under assured operating plans. 

7. The Treaty pnMdes that !be IWO govemrnmts may, by an cxchanac ofDOCes, empower or 
dwp: the Emities with any ntber matter alIDina; v.ithin the scope of tile T...aty. 
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Eatity Coordiaators 

The fnriries"'ve appnirMm manbcn oflbcU n .. wp ... ;:tive aafti 10 _ U c:oordirwon or lOcal 

poiaa 011 T!'eM)' maners 'II'itb.iD tbeir Of)'nirarirm. 

The 1IGIIba, ate: 

UNITED STATES ENlTTY COORDINATORS 

JudiUI A. Joban_, CoordiftaIor 
Vice PRsickm, GcM:miOD Supply 
&or..cWlc PoY.u AdmiaisuaOoa 
......... 0....,. 

Joba E. VdehrIdsky, eoc.dindor 
DiIecIOr, E C· ia& &: T I ' cII SeMca 
NMb ~ Divisioa 
Anny Corp. offiCi,·, Ii 
'''-0....,. 

, .... A. KiRpbury, Secmary 
Raoun;c: ()ptirniation 
Hydror1'bcrmaI 0pcnti0nI 
Bonaevillc 'C7WQ' Admininration 
Vanco.ntr, Wisbinjpon 

CANADIAN ENlTTY COORDINATOR 

T. J. (Tim) Ne'oiI1OD. CoordUwor 
BC Hydro aDd Power Authority 
VaIICOIlYeI', British Columbia 

~ L. S;q,-, Sccmary 
Man.,. Resource 0ptinIiDti0II Dept. 
BC Hydro aDd Power Aulborify 
Vancouvet, Britisb Columbia 

Mr. NevoIOD was 14 . .... ' 10 ",1ClQC!Ofi Mr. K ........... Epp ~ 1 December 199-4. 
MI. Jcba ...... 10M WI MI. SuI: Hid:cy c:ffi:dive 31 1~ 199j. 
Mr. Vdthradskywu appoirMcd 10 ~ Mr. David Gaga' effective 21 Fdmwy 199j . 
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Columbia River Treaty Opentinz Committee 

The Opentins Committee was establiJbed ill Sepumbcr 1963 by the Entities and is rcspm·ib]c foe 

~ &lid impIcrrlcnIina opc:ntina plans as requimI by the CoIwnbia River Treaty, makin& ItlIdic:s and 

UNITEDSTA~SEcnON 

MaJt: Maher, BPA, Co-Chair 
Nicldas A , Dod&e. ACE. Co-Chair 
RuueII L, George, ACE 
Steven,A, Mmtfort. BPA 

CANADIAN SECTION 

Ralph D, Legge, 8 CH, CIWr 
KmDeth R. Spafford, BCH 
Henry C. Mark, BCH 
Thomas Ie. Sill, 8CH 

Mr. L..rat: was appoi ....... Chair of the Canadian Sed:ion 10 rucoeed Mr. Tim NewtoIl, cff"cttivc 
] Febnwy 1995 . 
Dr. Sill was appointed to fill the -vacant positioo on the Canadi&n S<cion 011 25 September 1!W!i. 

There were .ix medinS' of the Operatins Committee during the year. The dates, pbces and 

nwnber of persoas attending those meetings were: 

S November 1'»4 
191U111al}' ]995 
]6 March 1995 
11 May 1995 
12 1uly 1995 
19 Scpumbcr 1995 

I «<a'im 

VaDCOI.Iver, B.C. 
PortIaDd, OR. 
VaDCOl.lver, B.C. 
EIoMevillc Dam, OR. 
Vancouver, B.C. 
Vanc(lI.IYeI, WA. 

23 
17 

" " " " 
The Operating Committee eoon1ina1ed tbc open.tion of the Treaty storage in ac.oordaDce with the 

CIIrrml bydroeloctric and tlood c:crltrol operating plan.s. This aspcc:t of the Committee's work is dcsaibed 

in foIJowin& xctions of this repon which "'-ve been prepared by the Committee with the ~ of 
odIcn. Owing the period covered by tim 1qIOrt. the Opcruing Committee c:ornpleted the 199811999 and 
1999100 AmlmI ()pcratin& Plan and Dctcmtitwion ofl:lcMlISUt:am Power Benefits (AOP/ODPB) 
~. The Dctcmtination ofno.-nsucam Power Benefits for tbc rcspcc:tive Assllred Opcqting Plans 

for 199&199 and 1999100 each contain both a Canadian and a U.S. determinatioo of thc dcpcnda.blc 
capacity c:crl'P" . , r for the CaMdian Entitlement, and further discuss.ioas are tequired betweeII. the Entities 

10 agree 00 a EingIe vallie. The 0petatiII& Committee abo completed the ] Allgust 1995 through 31 July 

1996 Detailed ~ Plan for CoIwnbia Ri ver Treaty Stonge. 
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Columbia River Truty Hydrometeorolocica.1 Committee 

n.:: HydI ... ~ : ~l c....nwilWc: ..... -.blishod g, Septanbcr 196. by the Enritia and U 

Ii ,..o";lMc tor pIanaina and moMorioa tM operation of data facilities in aooord witb the Treaty and 

UNJTEDSTATES SEC110N CANADIAN SEC110N 

G .... rK.Dro:IwicM, BPA a..ir BriMK. fall, BOI, Chair 
Pec.c:r f . &.oob, ACE, Mcd:u Hc:iIci Walk. BOI, Member 

'IlleR ..... cae: maetid&oftMH)dI .. ,~1 CunrrUuoc, 0113 November 1994, iaPonland, 

OR. n.:: ..... , ·0 ~o'I!d the 1C)94 voI_ ror-st R!IIllta, bytiromcl-aoo chan&a. and 

dew.. ,. ill t:! 'dy. "!ben:...:n IOiiIC data .......,.. .. iuua ,,"hid! nquind .rJentj.., The U. S. 

F.aciIy abo Clpii J ; I Q(IIICG4 o.e the dwindlinI aurnber of Canadian bydr_ stations. 80cb C·nadi·n 

and U. S. f«itia tq>Oitod m.t ,,"rnr ill furecast proc:ecIuta were ro.tlIcorniQa. Bath sideI will be kept 

IIbrcul aftheodlcn ' propcu. 
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ProvisXDs for the establishmeat of the Permanent Fnai"""""a Board (PEB) and its duties and 

"" ~ .... oon~libilities an: ioctudcd in the Trc:aly and rdaud docwncnu. The mcmben of the PEB an: pracntly: 

UNITED STAlES SECTION 

John P. Elmore, Chair, 
Wasbingtaft, D.C. 

RaaaId H. Wilkerson, MmIber 
MilS"nl' MonraDa , 

DarUeI R. Bums, Alternate: 
W1shingl«', D.C. 

Thomas L. Weaver, Ahcmale 

"""" Coiondo 

Ridwd J. DiBo.>oDO, ~ 
Washingtoo, D.C. 

CANADIAN SEcnON 

David 0uJ1OO, Chair 
Quawa. Ontario 

lohn Allan, Member 
VW:toria, British Columbia 

I)OQ A. Kasianchuk, AItematc 
Victoria, British CoIwnbia 

David Burpee, A.lcematc 
Qua"':&' Ontario 

David Burpee, Secrewy 
Quawa, Ontario 

Mr. Bums "'"» appointed 10 replace Mr. Paul Barber as Alternate on 31 March 1995. 
Mr. DiBuooo __ appointed 10 replace Mr. S.A. Zanganch as Secretary ora 9 August 1995. 

in genen.I, the duties and =P<XISibilitics of tbe PEB arc 10 assemble rcoonb of fIowI of tbe 

Columbia River and tbe Kooce:aay River at tbe intemarional boundary; repon 10 both govcmmc:ntl ifthcre 

is devialioa from tbe hydl( I I, io: or flood ClOIItJOI operating Plans, and if appropriate, include 

reconal""datjcnc lOr nmediaJ action; assist in .....,....j1i"ll differODCCS IIW may arise bctwoc:rl the: EotitiQ; 

make periodic impection. and abu.in ~ as ....edcd from the: Entitic:s to USUI"C thal Treaty objc:ttiva 

~ bc:iDg met; make IlD IlDIlU&I repon to both governrne:ntl &lid spocial rq>OIU when appropriate; consult 

",ltb the Eatitics in tbe establishment and open1ion ofa ~cal system: and. investigate and 

rcpon OIIllDy other Treaty reWed matter at tbe rcque$I of~~. 

The Ealities CX)ntimotd their ilOOpelaDon ",ith tbe PEB during the past year by providina COJIies of 

EatiI:y lI&feeDleDl$, openlina plan$, downsbeam JlO"'w bmcfit amputations, COllcctioos to 

bydromctcorologi docwncnu, and the anouaI Entity rcpor1lO tbe Board for thcir~. The &IIIIUal 
joint IIlCl:tiD& of the PEB and tbe EDtitics __ held 011 the: a& ... oo ... of I February 1995 in VICtoria, BC. A 

~joint mectin& of the PEB and the &.tities "'"&$ held an 21 March 1995 in PonIand, OR., to discuss 
flOSi- 011 ErDtIanez&t Aj}I' II' " Is. Addjtiou. I rpcciaI joint meetin&I of the PEB and the Eutitio::I ""'="' 

held 011 9 Auaua 1995 in Ottawa, Ontario and 01126 Scpu:mber 1995 in Poniaud. OR. , to diSW$5 

outsbncljna issues bctwec:n the Entities resuJtiug from t=niu.uion of Entitlement diSW$5;ons. 
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PEB EaVaeeriD& Committee 

The PEB Us ... Ni·"""'. PEB ~.....,.q Conmittce (PEBcoM) 10 usiJt in c:arT)iD& 0111 its 

duIia. The mcmbcn of PEBCOM at the end oflhe period ofthit report ~ 

UNITED STATES SECTION 
Ricbard J. DiB"ono, a..u 
W~D.C. 

Guy L . FIIQI&&. Member 
......... 0..,.. 

Earl E. Eibr, U _h er 
WIIJ.in&v-' , D.C. 

SICpbaa J. Wri&bc, AltemMc Mcrnbc:r 
W"hiIJII"' , D.C. 

Jticbard L . Wnd .. a+, A.IIcnWe Menlber 
'_0..,.. 

CANADIAN SECllON 
R.O. "NeiU· L)"OQI, Chair 
V_vcr, BritiIh Columbia 

David Bwpce. Manba-
0wI-. ()QQrio 

Roser Mc.Lau&hlln. Manba­
Voaori&. Britisb CoIwnbia 

Bala B, rwcluond..n, Member 
V~ BritW> CoIwnbia 

BnIIIO Gobeil, Member 
Otta ... -a, Onwio 

Mr. DiBIaano _1Ipf_li, • ...t Chair oflhe U.S. So:1ion 10 rqMacc Mr. S.A. bnpndl, 
ef£ectiw! 31 MaJcb 1m . 
Mr. GobaI ...... appoittt"" u. Member, etr:aiw! 6 Scpccmber 1995 

Ialernation.1 Joinl Commission 

The IatmIarioaaI Joiac Commiuioa (Uq ...... aatod WIder the !h.ndw,), WatcQ Treatyof 1909 

bet\IoWi C ....... _ tbe U.S. lis pca.cq..l fig " II aft rmdtIiQa .......... __ (III the IUe ollwmcla')' 

_ys, and maIcia& ......... ,., ~dw ......... 011 any questioa .efu.txI lO it by either JO'CIlWIOCOl Ir. diJpuIC 

CXiDOI:IDiDa the Columbia River Treaty CXIIIId not be resolved by thc Fnri';'" ~!he PEB it may be .erelled 

10 the DC foe l'eIOIutioa before beins $Ubmittiid 10 • tribuoaJ for ubitration. 

TIle UC Us appoi ....... 1oc:aI Boards olCoauolIO insIm compliance with UC onkn &lid 10 ka:p 

the DC CWIa:d}' iafonned. ~ aft thR!C SId! ~ west oftbc ronritartal divide. 1'bese aft the 

~ K"",""IiY Lake Board of Control, tbe InIematiooaI Columbia Riw:r Boud of CoocroI, and the 

I-...r:iomI o.o,.x.. Lake Board of CoauoI. The f'nrirw. and their ~ ...,........-....1 their Tnaty 

aaiviOcs duriog tbe period ofw. reporIlOlhaI!here was no kDcroI'O conllicI with UC order. ~ Nics . 
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Columbia River Treaty Organization 

CANADIAN GOVERNMENT UNITED STATES GOVERNMENT 
Minister 01 

Energy, Mines & R8SOl1'C8S 

f-- ------------- Treaty 
Secretary 01 Stale 

BRITISH COLUMBIA 
GOVERNMENT 

PERMANENT ENGINEERING BOAAD 

* ------- -- ------------, 
CANADIAN , UNITED STATES , 

PEB ENGINEERING COMMITTEE 

*** ---------------------, 
CANADIAN , UNITED STATES 

CANADIAN ENTITY UNITED STATES ENTTTY 

* * 
I I 

CANADIAN UNITED STATES 
Coo!dinato< & Seclllfilry Coordinators & Secretary 

** 

OPERATING OOMMITTEE 

** --------- -- --- -- ----, 
CANADIAN , UNITEO STATES , 

HYDROMETEOROlOGICAL COMMITTEE 

** -- ------- ------ -- ---, 
CANADIAN : UNITED STATES 

,. Establi$hed by Trflaty 
** Established by Entity *** E.tabrl$hed by PEB 
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ill Operating Arrangements 

Power and Flood Control OperatiD&: Plans 

The CoIwnbi.a River Treaty requires that the I't3CI'\IOirs consaucted in Canada be operaIed 

pumw1I: ID 600d eantroI.lUId bydrodectric: opcrVing plans IIcvcIoped themmder. Annex A of the Treaty 

pip""! .... that the Ua.itcd Swcs Eotity wiD submit flood control opermna plans and that the Canadian 

Entity will operate ill accordaDc:e with ftood <.:OnbvI stofa&c diagnrns or any variation whicb the Entities 

agree will DOt be adverte ID the ~ aim oftbc flood control plan. Annex A also provideI fortbc 

devcIopmc:at ofbydroelecuic openting plans fi~ yean in advance ID fumi.lh tbc Entities with an Anum! 

ClperatiDa PLan for Canadian storqe. In addition, Article XIV.2.k of the Treaty provides that, DetaiIcd 

0J0CiatiJ:>a PLan ",,-y be dc:vdopcd ID pmduce ~ advan."&""'W results through the use of CUm:nf 

estimaU:s ofJo.d:s IUId ~. The ProIOCOIlD the Treaty provides further deb.iI and darific:aticm of the 

prinl;;iples and rcqui,ulltIIU oCtile Treaty. 

The "PriDc:ip1es IUId Proo:dures for the preparatioo and Use of HydroeIe<:tric: ()perlWng Plans" 

claud. Doc:u,ober 1991 IOgCIIIer witb tbc "Columbia River Treaty Flood Control Opcratina Plan" dated 

October 1m, establish and explaiD thegeuen.l crikria used to plan and opertie T.-y IIOf"I&C cIu.rins tbc 

period 0Il'\"ertId by tIUs ~ Tbc:x documc:nts -." previously approved by the Entities. The floocI 

control Stonge ~ DiaBnm £"or Libby c:ontaiDed in tbc 1972 Flood Comrol Plan, was amctdcd by 

&giI>(>Io:t:1I. oftbc Operating Committee ID that ....... bincd in the U.S .Army Corps ofEnginecn (ACE) 

"Review of Flood CoattoI., Columbia Rivet Basin, Columbia Rivet &. T n"!>utariC' Study, CRT -63 H .dauod 

JIIDC 1981. 

The planning and aperatiop ofTn:aty S~ as discussed 011 the following p38 .... is forthe 

opentiIIa year, I August through 3 1 July. The planning and GpCQting for U.S . stonge operated according 

to the Pacific Northwest CoordirWion Ajp .. ""on hu bo::n changed ID the same period. Most of the 

iIydr"o&JapIII and n:servolr charts in tb.is ~ are £"or I 13 month period. July 1994 through July 1995 . 
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Assured Opentia& PlaD 

The Opciona Cor De.dcIpmenI: of tile Oct.iled Operuina; PLan, dated January 1991 cstab1.i5bcd 

()perJtiDa RWe CuM:II Cor Duncan, Arrow, and Mica m.rina!lle 1 994-~5 opentina year. The Operatia& 

Rule Cuna providDd I',idcljnet for draft and refi.II. TIley were derived from Critical Rule CUrwc, 

Auund IldiIJ Cu.ou. Upper R.Wt; Curva, '" VariJble IldiIJ Cuna, ....... isterc .. ilh fb;od 00CIlr0I 

RqU" ........... ibo:I ill the 1991 PriDcipiei and Proccdu.ra doaLmeaI.. The flood CoatroI S~ 

~ Curva ~ ~ to eonfiJcu. to the flood CoatroI Opentin& Plan of 1972. 

DetermiDatioD of DolVllStrum Power Benefits 

For CJCb opentina)QI, the Dc:tenninJtion atl>owasueam Power Bmcfiu rcsuJtiD& from 

C·lIJltian T reIIl)' aonee is mJdt five)Qll: ia Jdvaac:c ill ccnjIIDCliaa with the Auured Opc:ntiaa PIaIl. 

Far apenliII&ycar 1994-95 the t:Itimak oCbmefit. re$U1tiQa from openliat; pw. .... ipd to adIiew 

optimum opaUiaa in bocb oountric:s "-as less tbuo \hJt wbich WO\IId have prevailed. £rum ... optimum 

opcntioa ia the IJDiud Swa only. lbttero.e, ia KCIDI"daIIoe .. -ith Sec:tioIII7 and 10 of the C.n .... i.n 

EaOtIemeat Purc:hue Aatw ..... 1t, the EntitieI agreed tIw the Uaited StateI .... cntitJ,ed 10 receive 2 

'venae mepwIIWt of eneraY and dO dcpo:ndable eapKfty m.rina; the period 1 Augua 1~ through ) I July 

1995. SWtabIc u .......... ~.....x bd,,_ \he Bonneville Power ~ JDd B.C . Hydro far 

dcli-r of IhiI capJCiI:y and CIdefJY. 

Detailed OperatiD& Pla .. 

Duria& the period QOYer"CId by this report. \he 0pera1ir0a Committee uted the 1 AuJU$l I~ 

tbrougb 31 July 1995 .0c:taiIcd Opentiaa Plan Cor Columbia River Trt:Jty SIIn&C' (DOP), dJlcd AU&UJI 

1~. and the 1 A~ 1995 tbrou&h 3 1 July 1996 DOP dated Auausc 199', to 1'1_ IICniC opa.o.. • . 

The OOP eabLisbed criteria mr ~ the 0perJtina Rule CU!\I"eJ lOr 11K in actual opaJticlDl. 

Except mr miaor eN .... &I Asrow durint the rpriQ& I'IIOdlhs, the OOP used !be AOP c;riticaI rule QlI"\oU 

for C·nMjan Pre;ecu. The VJriabIc Rc:fiU Cunu JDd flood 00CIlr0I nquimneIlU IUbtcqu ..... 10 I JJIlIW)' 

1995 ~ dctennined OIl tbI: basis of-.onal volume runoff~ durina Jc:tI1JI operatioa. RcJuJt. of 

tbI: Ad>.IaI EItcraY Rqulation were used to delcnninc the triggering of releases from Mica. The regulation 

of the CAAJdi·n ~"-as ClOI!du<:tcd by the Opcntina Committee 00 • weekly basil throughout the)QI. 
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Entity Agreements 

DuriDa the period covemi by !IUs ~ five a&'''''''''"''' wo:rc approved b)' the Entitia. The 

foIlowina tabuJation indicaus the date each of tbc$c -.... &i&ncd and gives • dc:sqiption of the "8''''', ..... : 
Date AgJeenx:n1 
Sja:ncd by EAtitjeI 

5 Apri11995 

5 April 1995 

5 Apri1 1995 

13 JWlC 1995 

Columbia River Treaty Entity ApecIlImI 011 the P~ of 
the 199811999, 1999nOOO, and 200012001 AuunxI 0pcn1ina 
Plan and Ddenninalion of Do'",nm-n Power Bmcfit Studies. 

Columbia River Trmy Entity Agrea:_ 011 !he Assured 

Opcntiag Plan and DetermiIIarian of Dov.nstream POIVCr BenefiIt 
fortbe 199811999 0pcn1ina Year. 

Colwnbia River Treaty Entity AgI"""UII Qn the Assured 
Operatina Plall and DeterminaOOn ofDownsbeam Power BendUa: 
for the 1999nOOO 0peJ2lina Year. 

Columbia River Treaty Entity AgnIemc:nt on Opcntion of Treaty 
Storage for NOIl~ Uses for Jarwary I through July 31, 1995. 

LODg Term Non-Treaty Stonlge Contract 

In accordaDce with !he 9 July 1990 Entity Agreement which approved the C(XttraCt between 

B.C. Hydro and BPA reb1ing to the initial filling ofoon-Treaty $lOrage, coordinaud usc: ofOOD-Treaty 

~ and Mica &lid Arrow rdiII enl!aN ' "tOlt, the Opcratina Comminoe monitored the storage 

opc:ntions made ILDCIcr thiJ AgtecniCllt thrQI'gOO.It lbc operatiDg year to iosure that they did not adwrseIy 

impact opcnZion ofTrWy ~ TCquiral by the Ddailed Opcntiag Plan. 

Il 



IV Weather and Streamflow 

Weather 

The 1m Water Year was preceded by a warm, dry aummer througboullhe Columbia River 

Bum. Bu! as !be DeW water year began, !his wealber pattern pve way to more _S(X!al wealher which 

domizIIUcd the R:gicln !hrougboul_ oflhe _ arn,m"lwtic;m __ ofOo;tobcr - MardI (Cbms I and 

J). DuriDg!his period a series ofulOdeiate IIOrm$, CI1 J to 10 day inr«vab, cam:: from Ihe norIbem Pacific 

Ocean and pauaI over !be Columbia Basin. S~ ~ quiQdy Ihrougboul Novcmbc:r, 

DecaDber, and Jazwary due to ~ 1ICaI"~-oonnaI tempcratllll:a. In February, a sharp upper 

air ridge establ.isbo:d ibcIf on the cout, ushering in a dryer air mass from !be south, v.~th t.emperatures as 

mud! as HOf" abcnte oormal. This mned Ihe melting oflhe low elevalian $I:IO'.LIpICk (Chart 2). This warm 

layer was relatively dWJow 10 Ihe mid- and hi&b-clcvation ~ continued 10 grow. March IIW 

1:OQaJ flow, v.iIb iu oormal temperatures and abcnte oormal pra;ipitation, tdlIrn 10 Ibe basin. During April 

and May, temperatures ranaincd. dightIy below oonnaI. With most oflhe rIOrmS, with lheir normal 

preeipiWion, croain& Ihe IOUIbcrn puts of Oregon and Idaho, below pn:rcipit.ation feU in British Colwnbia 

(Cbaru 4 and ' ). Above normal precipiwioo ~rnd in Ihe first two weeks in May aIona this JOUthem 

stann hck. Thea !be moisture "'Wly to tbcsc rtorms was CUI off. resulting ill dry weatber which Iutfd 

through !be fine three da)"l of JUDe. The Canadian dr,oi" 1gC' ended this two month period with deficit 

precipitation while: !be IOIlIbcrn Columbia drainages ~ved above oormal amounl$. After the 6rst few 

da)"l ofJuoe, and AJdic air IRI$I brought !be basin a wintc:r-\ike stann 10 !be entire Paei6c: Northwest. 1\ 

produc>cd 1U'4"'ltI.nU IO"F cooler than oormal as ""scUO!I?bly bcavy precipitation, addiog more supply 

to the skrwIy mc:ltioa 1IlO'WpIGk. Cooler than normal ..., ....... with ocar normal rainfall continued the 

remainder olthe $UfDIIIt;r, imeup .. nco:l with only a few short warm periods. 

The 6naJ monthly precipiwion indices for !he Columbia Basin above The Dalles are mo..-u bcJqw 

foJ!he I9'9S Water Year. TbeIc indices arc based on 60 stations and are computed at !be end of each 

month after all !be data are coIlectaI. AUp sbooMI in the table arc Ihe monthly indices as " pen::em of the 

JO-year avenge (1%1-1990) . 
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WY 95 PresiDit!tioq Indices 

p~ M""" Pn:dpiblion ..., Ill} ..., Ill} 

"" .. 2.53 '" ..." 1.16 '" ,.,." W 02. Maoy 95 I." " Do< .. 2.15 " JUD 95 2.52 '" J..,95 2.91 '" Jul95 1.6 1 ... 
Fcb95 1.11 19 ""''' 1.41 ". 
Mo< " 2.n '" "''' 

,.., 76 

W~Ycar 26.59 ". 

Stftamnow 

n.: obM:iIoed iaftow aDd ouUkJw ~ h die Treaty........un h the period 1 July 19904 

tbrau&b 31 July 1995 ~ ..... "II 011 CIwu 6 tbrou&b 9. 0bIcnecI fIDwI..,.;u. die 0DItIpUt0d IIIIfeIVIMod 
flowbydrosrapbl h1hc same 13-ontb period for K ........... y Lake, CoIwnbia RiYCr at BifWbank, Grand 

Couloc, aDd n.: Da1&es are Ibown OIl Charta 10, II , 12, aod 13, respectively. Chan 14 is a bydrosrapb of 

ob.erwd aod h>O ~'h!..! flows at n.: Dalles duriD& the April throu&b July 1995 period. iDcludina a 

JIb rLfIowr; ~ if .... ,I .. ..! caIy by the TI"CIIty...-:nUn. 

c...upo.ite opuatiua year unrquIat.M stJearnflow. in the bam above The Da1&es "'= hiJber thIlI 

Iaa year, )« CXIIy Fcbnwy and Mareb C'(OI'J!'ded lhe DOml. The Augu.t 1994 through July 1995 rvnofffor 

The DalIc:s WlII 171 .3 mat; 91 ""call oldie 1961-90 a~. The peak .... Wed di ...... ' .. for the 

c,*nnbia Riw:r.1be Dalles WlII 296,000 cfs 011 19 Maoy 1995. The 1994-95 moothIy Illll'eJllWed 

m-nfIowI aDd tbcir ",, __ of the 1961-90.-..-&hly 6awJ are sbowII. ill the foIloowq table for 

tile Columbia RiYCr at Gr&Dd Coulee aDd at The Dalles. These fioIo. .. baw bocn comctM h IUnF in 

Io.b::i aDd ~ to eu:Iuck the dJecu ol Jq111aDon. 

" 



Columbia River at Columbia River at 
Grand Coulee in cfs the Dalles in cfs 

T .. N_ ..... \OItof N_ ,_or ..... -"'" """" -"'" Ami"", 

""' .. 73,600 70 90,650 66 "" .. 42.160 " 60,200 " "" .. 29,220 60 53,100 " N~" 24,490 " 55,S6O " Doo" 31,420 " 69,090 13 
Jan 95 36,220 .. 17,S90 .. 
Feb 95 69,520 1" 169,450 I" 
""" 13,060 1.1 171,030 120 

""OS 19,-400 77 178,460 " May 95 225,250 " 403,560 " J\III 95 310,330 .. 473,760 " Jul 9S 163,150 " 238,330 93 

->- 98,340 " 171,350 91 

w_ 
>- 101,790 " 176,760 .. 
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Seasonal RUDOlf Forecasts and Volumes 

Obsc:rwd 199' April through Augu$t 1'11DOft'vohuncs, adjU5lCd to =luck \be effects of rqulatioo 

ofupstream storaae. are listed bekrw fur eight Joc.lionI ill the CoI"""bia 8aaia: 

'eGatim 
libby Reservoir ln60w 
Ou.a<;;aa RcscrvoU Inflow 
MiQ Reservoir Inflow 
AmIw Rcservolr Iaf\ow 
Columbia RiYCr at BircbbanIc 
Grand C<o.aloc RcscI'voir Inflow 
Snake RiYCr at Lower 0nDite Dam 
Columbia RiYCr at "Ibe Dalles 

Volume III 
1000 Acre-Fed 

6,301 
1,9U 

10,744 
21,093 
37,445 
SJ,148 
22,363 
86,090 

__ or 
1961-90 Ayqve 

" " 
" " " .. 
" " 

Fcecasu of ,., ....... 1 n.moff volume, based on precipitatioo and soo .... pack dala, wen: p~ in 

1995 for a Iarie ~ofk>cati<m in tile CoIwnbia River Buin and updmd cac.b monrh as tbc ICUOIl 

advaDoed. Table I IiJts tbc April through August volwne infJow fom:uu f(ll" Mica, Arrow, IMIcan. and 

libby projects, and for unrqulatod runoff for the Columbia RiYCr at The DaIlc$. Alto $bown in Table I 

are the actual voIllmC$ for u-: five locations. The forecasts for Mica, Arrow, and Dwx::an inflow.--c 

~ byB.C. Hydro, and tbose for the lower Columbia River and Libby infloo,1,'S wen: prepaml by the 

U. S. CoIlIltIbia River Forccap;ng Service. The 1 April 1995 forecast of January through JlIly n.mofffor 

Ihc Columbia River J.bov,: The Dalles __ 99.6 mafand!be actual observed n.mofJ was 104.0 maI. 

11 



The foIlowin& IabuJatloo summarizes moathIy fi:JrecutJ since 1970 oflhe JlLDll&I)'lhroush lilly 

IUIIDff for !be Columbia River above The Dallal compaml with the ac;tu.;LI nmo£f mcasun:d in rnillioo.s of 

ac.e-fi:oct (mU). The avtnge llDW11)"-July IUlI01fforlhe 1961-1990 period is lOB maC. 

The DaUes V olwnc Runoff Forecasts in MAF Uan-JuD 

Ya< "" ... "" ... "" .... .... 
1970 12.5 "., 93.4 " .3 95.1 95.7 
1971 110.9 129.5 126.0 134.0 133 .0 135.0 137.5 
1972 110.1 128.0 138.7 146.1 146.0 146.0 15 1.7 
1973 93.1 00.' 84.7 83.0 80.4 78.7 71 .2 
197' 123.0 140.0 146.0 149.0 147.0 147.0 156.3 
1975 " .1 106.2 114.7 116.7 115.2 113.0 112.4 
1976 113.0 116.0 12 1.0 124.0 124.0 124.0 122.8 
1977 7U 62.2 55.9 58.l 53 .• 57 .4 53 .• 
197. 120.0 114.0 108.0 10 1.0 104.0 105.0 105.6 
1979 " .0 78.6 93.0 87.3 89.7 89.7 83.1 
1980 88.9 88.9 88.9 89.7 00.' 97.7 95 .8 
1981 106.0 84.7 "., 81 .9 83.2 95.9 103.4 
1912 110.0 120.0 126.0 130.0 131.0 128.0 129.9 
1983 110.0 108.0 113.0 121.0 121.0 119.0 118.7 
1'84 113.0 103.0 97.6 102.0 107.0 114.0 119. 1 
1985 131 .0 109.0 105.0 91.6 91.6 100.0 87.7 

I'" " .. 93.3 103.0 ]06.0 108.0 101.0 ]08.3 
1917 88.9 11 .9 78.0 80.0 76.7 75.8 76.5 
1988 79.2 74.1 72.7 74.0 76.1 75 .0 73.7 
1989 101.0 102.0 ,<.2 '" 98.6 "., 00.' 
1990 86.S 101.0 104.0 " .0 " .0 " .. 99.7 
1"1 116.0 110.0 107.0 106.0 106.0 104.0 107.1 
' 99' 92.' 19.1 83 .5 71.2 71.2 67.1 70.4 
1993 92.' "., n .3 76.6 81.9 86.] " .0 
I", 79.7 76.3 78. 1 73.2 75 .5 76.4 75.0 
I'" 101.0 99.' " .3 " .• 99.' 97.9 104.0 
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V Reurvoir Operation 

Geaenl 

The I994-9S opc::ntina yeaT"'aS ~ by below.-. ~i~ durins AIIgua aDd 

Septcmbc:r, aDd aboYe nonnaI mrin& Oaobcr -July. T~ w.sic:a1ly '"'= below uormaJ NoYatIba" 

throup early J......,.. ~ ~ durina February with low levd meltina of tile IIIQWPACk. and below 

DOnIIal duma the tprina fWlOff period. AJtbou&h tile JrO;)WmC/t season was ~ by below IIOCI1IaI 

cmctirjm,. hiP MardI aDd JUDe precipitatioa bc:Ipcd the I)'IlCm I"CIC:IOYCI". At The 0aIb, the oo--t 

J......-y-July NDOIIwu 91 paomt 0I.~ three pa ...... hiaber!haD the January forecan. and IWr 

pU ...... bi&ber Ihaa the Aprillinca$l.. 

The opcntq yeaT bepa .. -itb theeoordilwod resc:n-oif sysu:m offic:iaIly 6.llina to 14.1 pa-aaof 

.,.. capKiry 01131 July 1994. ~. raIIlt, third yeaT fum mI:IXY load CIn}-In& c:apabilily (FELCC) 

wu ....".ed uthe I994-9S opentia& y.r. The ryRCm continued to proportionally dnft from AuJIlSt 

thn:I\I&b Febnw» to meet FELCC. Durin& MardI ~ July, tile system Jo.d oouJd be me( opera!in& to 

tile EPeray c....tcn Cwva (ECC) e:xcepf for the ICCOIld. half of April when proponionaI dnJ\ wu required 

to..-FaCC. 

Thc 11-.ry 1995 _lVppIyforocaA forThe~was 101 .0 maC for tile J....-y-lu1y 

pcrioci. Of 9S paomt oldie 1961-90.vaqe. Su"",_ Nh ....... throuP Marcb rdIenecl. ~ 

traKI to 19 paoc:ut, witb tile April forocaA tIlrIIirc "",,-ani beiDc!M pU<XiIt ofDOnllal. o..n..s April 

tbrou&b July, YV)'ia& pRICipiwioa p~ NDOtfYOlwnc: I'onasIS of92-9S peiO,,'" OfDOfmal. ACI1IaINDOIJ 

£00- J..-ry-luly "'as 91 pe • ..0:4 of normal. 

DIIriDI the 10 ApriI-31 All .... flow ...... 1OI1tation period, U.S. projects '"'= u_ to au..­
flows at Lower GBnite &ad MeNuy. The NalionaJ Marine Fi$beries Service'. B~ Opiniooo, 

relea_ ito early MardI I99S. 1iJtat t&IJet flows t1w .. -ere varUble Wscd 011 nmoffvolumc forcI;.uts. Thc 

WJd no... -..e: 

- Lower GnniIc, 15.000-100,000 d's ~ 10 April - 20 June., and SO,OOO-SS,OOO d's 

duriII8 21 .hIDe -31 AlIpIt: 

- M~uy, 220,000-260,000 d's cIurin& 20 April- 30 lUDe, &ad 200,000 c& cluria8 1-31 

,,-. 
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p~ b ~ ta/F &wi bQod 011 tualIff..:.l....., forccaslI -rc done 011 • didina .we 
.. iIb I..owa- Gnnir.c III 95,000 cD and 52,ooocD b the r- periods. McNary was III 249,000 cD b the 

firsI: periDcI. The KOlDd pericd is let III 200,000 c& Mel does DDt vary...-itll NIlOft"forccaslI. 

Dt.iIy flood <XIIIlroI rqulllliool was DDt requimd duriq the 1995 $DOW rrdI seuoa. The )ur'$ 

ob.crvcd ~ flow III The Oalk:s was 296,000 c& 011 19 May. I....a$t ye:ar'. ~ WU 224,300 cD. The 

IJY'I«tI reacbod 19 pe.oem: ofils full encraY c.paclty izI the Acru.I FJlergy Rqubtion (AER) 011 3 1 July 

1995, RSUItia& izI firsI:-ye:ar FELCC bcia& .".,.,..cd fi:II" the 1995-96 ~ year. The obsenW re:6lI 011 

31 July 1995 __ 91 paccu olllDerJ.Y capKity, ~ KImC racrvoU opcrIIIiaa sun.ar: .oove the 

piopoo1ioDa.l drd.1eYd'" do the _ ~ year. 

Mica Rese:n oir 

M sbcM1l izI Chan 6, the Miao Jlesenooir (KinbuJcu Lake) 1eYd ..... Elev. 2435. 1 feet, 39.91«1: 

bdow full pooIleYd (Elev. 247S feK), 011 3 1 July I~. The reservoir CCII'Iti.-d 10 fill izI early AIi&uIl. 

....... i .. itt; pa.k Ievd fi:ll"the year, Ekv. 2431.9 fed, CIa 15 AugusI:. The reservoir IeveIl"DIWn.cd.oove 

Ekv. 2429 feK unlillatc Ck:tober. 

MlcaTreatystorap_ 2711 Ufd(S.4 MAi, n paomtoffuU)on 31 July I~. Mia TR:IIIy 

"'"'" ........... ood 10 fill ...... ~ ~. maximum ol3211 Ufd (6.4 MAF, 9 1 pelCCiiI offuU) oa 

31 ~ Aaual Mica. dia:balpI exoecdcd OOP Itl = ..... ~ tho: __ , and tho: Mica. Treaty 

IiDCII:miD tblllad KCUiIIWaI.cd prior 10 the _ wu dimiaaIt:d by the mel ol Aupa. 

Mica ~ dia:balpI ikIriat; Now:mber and lleomIber .~ aboul 23 kdr, Mel the 

raetVQir draft.cd 10 ElI:v. 2402.4 feel by 31 Dec:enber l~. Trary sun.ar: 011 tbII dau ..... 156.2 Ufd 

(LS MAF). 

JMlaary.md February 1995 were rdWYdy miIclln addition.. B.C . Hydro n:1eatcd wilier frtn iIs 

NOlI-Trary SIcngc Al!;icwltiil (NTSA) KCOWiI 10 mainIain the viability of mawuin whitefish eggs 

spaWilfld dooII __ of~. The "*'JtUc import ofCDeiV ~ Mlca pohel1louse di.JdwtIes 

10 be Yet)' low in(lUiy 1995,.~ 14 kc::& in J-..ary .... IIrc6 iA Febnwy. The reservoir draft.cd 10 

EIe¥. 2J91.0 feel by 21 Febnwy, ...nh Treaty storap m.pIy (0 bfif)on Ihai due. 
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The Mica Raervoir continuoci 10 dNI duriIlg Man;h.April and the resc:rvoir reac:Ixd irs lowest 

bel for the 1~9S Wata")Uf, Ekv. 2374.8 feet, 011 2 May 1995. "Thia level was 24 ft higher than tbI: 

preWJus yQt'J krw bel. Mica Treaty ROrI&C rcacbcd a minimwn of 4 97 Qfd. (_1.0 MAF) 011 I May. 

With w rwt oftbl: q!lina fresbet in early May, Mic:a diJcharBcs w= rW'c:cd, and tbI: reservoir 

rdi1Ied qWcIdy reaching EItv. 2463.6 fee!: by 31 July. The Mica Treaty disdIarJe was 10 kdJ furtbl: 

1Il000UlIl"ofMaythJwab. July, allawina Treaty aonge 10 rdilllO 27S1 k:sfd (S.S MAF, 78 p"lOwe alfull) 

by 31 July. Ac:tual Mica ~ during May-July avenged 3 WI, incrcuin& the Mica Treaty 

UDdcmm to 395 bfd bytbl: mel of July. 

1be Mica RaervoirQO!!tim ...... to fill durina tbI: fin!: pan: of August, reaching a peak !em. for the 

)Uf ofElev. 2470.7 fee!: (4 .3 fee!: below fuU) 011 21 August. During the remainder of August and 

Septtmber, the reservoir was beld bet\o.lIW EkvI . 2469 and 247 1 feet. Mica Treaty ston&e reliIlcd 

axnplelelyOll 13 Sept=bet". The M".ca Treaty WldemLn reached a maximum of424 lafd in mid-August, 

butwa$ ~to 3~ kIfd by 30 September 1995. 

Revelsto~ Reservoir 

During: the 1994-95 operating year, the Revelstolce projoct was operated generally u a run-oC-river 

plant, with the reservoir bel maintained within 2.6 feet of it! oonna.l fuU pool level, EJev. 1880 feet. 

Durina the sprina freshet, Mard! through July, the reservoir ... u occasionally operatcd,., low u Elev. 

1877.4 fee!: 10 allo ... control ofhigb loc:a.l inflows. 

Arrow Reservoir 

IU IhowD in Chart 7, the nwcimum Arrow Reservoir levd for 1994 ... ,., EJev. 1426.5 fee!: 011 

261uly 1994. Arrow R.caentoir had dra&d liightly 10 Elev. 1426.0 fCet by 3 1 July. On 3 1 July, the 

Arrow Treaty aonge account was 2942 lafd (S .8 MAF, or 82 perowt offull). The Arrow level was 

rnai ... irrl in the IW!F Ekw. 1423-1426 feet until late Septanbc:r. 

~ di.schaJ&cs incn::ascd eM'" the autumn Il1IlIIlhI from an average of24 WI in 0ct0bcI"1O 

an avenae of SO kc& in Deamber. The....-inter discharge peaked aI. S6 kds in I!"Iid-J)roem....... Arrow 
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Raerwir dnfttd to £ley. 1.03. 1 feet by 31 o,.,..,.",ber 1994 and Arrow Trcaly rfOra&C on that dale was 

14S1 ksfd. (2.9 MAF, or 41 ~ offuU). 

Arrow Rcsenroir continued to draft durin& tJ... JalII,LaI)'-Mardl period. For most of this period. 

B.C. Hydro ~ Treaty releases w:iIh Non--Treaty water in ocdcr to mairuin tJ... viability of 

lM"m·jn Vo'IW:fiIb eap IpAwoed dr;no.~ of~. Between 9 Fcbnialy and 31 March, 

~ wu openud to "",inhoin. rniAimurn diJcbarp of2S la:&, as ordend by the Canadian 

Ocpartmc:nt of Fisbcria and Oceana. 

Arrow Reservoir ~ ill krwcst level forthe year, EIev. 1386.6 feet, on 30 Much I99S. 

Arrow Ttaty AnnF reached iu minimum, 977 ksfd. (1 .9 MM. or 27pef'CCDt offull), ICveraI days Jater on 

4 April I99S . 

On 11 March, the Kccnleyside disclwie "''as reduced to IS la:fs to eNure tbat rainbow lrIJUt 

would not 1pA_ at \IIIIlCCICIAt)' high river levels . SevtnJ de .... atenod trout redds were kept wetted for. 

limited ~ 1lSiog. pump and sprillkler system. 

DIuiD& April through June, AlTo .... was operated tmder the lenni of the a&'1Xi.o:ut.on"Non-power 

UIC ofClMdi·n Treaty Storage" ber...-:t the mtilie$. ThU agtcu .. ,:nt aIIowcd the U.S. to rtore and 

release water aboYe proportional draft poiDl in Canadian Treaty apace, and specified non-decreasing 

disdwJCS from Anowto aYDid dewateriDg rainbow trout redds. With a I S la:fs ~ througbout 

April, the Arrow Rcservoit level rose to Elev. 1397.6 foet by 30 April. 

With the IWI of the spring freshet, in=asing dischaJ&e$ from the ~y River creau:d. higber 

Yo'alCf swfacc level in the Coiwnbia Ri __ and a baclt...~ ~ at the Noms Cm:k Fan,. prime 

IpAwniIIg Iocatim for rainbow troul Be.;ausc of this, it W&S possible to reduce the Kemleyside cIi5clwJe 

to S la:& from mid-May to mid-June without dewatering n.inbow trout redds. The reservoir rdilIcd to 

£ley. 1440.6 fed by 30 June I 99S, by .. tuch dale all of tile trout eggs had halcbed. 

The Kemleysido:: diJc;.bugc iD=ascd IIIbstaatia1ly in Ia!e JUDe and July as Arrow Treaty ~ 

~ fun . The Arrow Reservoir n:achcd its ~ Jevd for the year, Elev. 1442.8 fed, on II July 

1995. The Arrow TI"CIt)' rtorage contem abo reacbcd its h.iJhcst Icvcl for the year, 3S37 ksfd (7.0 MM. 

Of 99 pt:rt:CDt of full). 011 this date. 
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With incre:ued ~ ~ in We JIlIy and AQswt. the Arrow JWervoir drafted to 

EIcv. 1431.2 foct by 31 Julyand to Elcv. 1433.7 feet by the erId of August . The Kccnl~ di.sc.IwBc 
pc:abd for the sunvner at 66 kcfs in Iatc Augwt. By 30 September 1995, the Arrow Reservoir level had 

drafted to £lev. 1429.0 feet, with Treaty storage of2928 ksfd (5.8 MM, or 12 percent offuU). 

To miDimiz:e spill at the Kootenay River plaab: in Canada, tbe Canadian and U.S. Entities agreed 

to a Libby-Arrow water tnmfer 19icemml. in 1m. IJDder-the Igi<x,,,,cm. Libby releases we~ reduced by 

a total of 194 bfd in btc July and c::arly August, and.lll oqual amowtt ofwau:r was rekascd from Arrow 

~r. This_will be rcwmcd toArrowRc:servoir in Novembcr-Decanbcr 1995. 

DUDCIID Resen'oir 

As ibown in Chart 8, the l>uDI;.an I'CICO'OiT Icvd was Ekv. 1891 .5 feet (0.5 feet below fi.olI) 011 

31 July 1994. Duncan bcgao draftio& 011 6 August to allow KccnIcyIidc disdwge:s to be red~ and to 

suppon the Koccmay Lake kveI. The I'eKTVOirdrafted to Elev. 1874.5 feet by 31 August 1994. 

~ tIE <DOnthI ofSeptcmber and Oetobcr, Duncan ~ an avaagc of6.5 kcfs to 

support the ¥""' ...... y Lake level. The pro;ca disd>argc was reduo:d to minimum for mosl orNOVI:II1bcr, 

but bigber diseh&rges ill Decanber wen: ......:s:saryto support the Kootenay Uke level . The I>u.ncan 

Rserwir Icvd 011 31 Dcamber 1994 was EIev. IlUO.I feet (J I P=C"t oCfull), the ~ Icvd 011 roc:ord 

f .... tbal time of year. 

With Libby draftiQa; heavily in Jarwary, the ~ disdlargc was reduced to minimum. However, 

the: Libby diJdw&c was reduced to minimum from early Febnwy to btc April and the mnainiDs: Live 

stDrIge in DImcan was drafted during tIac months. The Dw1can Resawir rt:aehod its lowest ~I for the 

ymr, EIev. 1794.7 fca (0.3 foct above emp!y) 011 21 April 1995. 

The Dwlc:an dixharge was reduced to minimum, 0.1 kefs. 011 29 April to begin rdiIlioa tile 

rac:rvoU. The RSCI'VOiT level reached EIcv. 1829.0 fca by 31 May and EIev. 11170.9 feet by 30 Jw>c. 

DuocalI remaiIIIId 011 minimum disd>argc \IntiI]4 July. AI tballime, tile disclIarge was inereased to slow 

the '* ofrac:rvoir rcti.U. The Ihmcan re$C""""" r=.:bcd Elev. IB88.4 feet (3.6 fcc:t from full) on 31 July 

and cmtinued IiIliDg slowly to full pool, EIev. 1892.0 feet. on 29 August. 



DuDcao passed iaflow for the ranaiDclcrof AUiIIJlIO m'ima;n w I'CSCI'VOir IICar fiill pool. On 

2 Scpccmber, the DuDcao ditcbarJ1: "' ... iDc:reued 10 start draftiD& the reservoir aDd fi.U KOOCtDay Lab. 

Dw>can IIacI drafted 10 EIcv. 181s.8 feel by 30 5qKcmbcr 1995. 

Libby Reservoir-

All ............ ia Owe 9, Libby did IXlt completely rdill follo"'i", the 1994 runoff. ",ith Lake 

Kooc:anu.sa sWtin& the ~ year ill. £lev. 2444.4 fed, six fed higber than ~ year and 15 feel below 

full. The Jakc rcachcd its ~..........:r Ievd of£lev. 2441.25 fed 011 S Scptcmbc:f 1994. 

An wtfIow of 4 kds was mainlairwl througb 1 Odober for M(l(lI::IDa Ilepattrnmt ofFUh, Wildlife. 

and Pub (MFW&P) c:ontim.IaDon offubcJy ~ work.. DurinB O<;tober throu.&b Ocr;cmba-, Libby 

_ opcrVCd for wcddy power pcalcina and 10 store "'-ale!" for lar.er U.S. FislI and Wildlife ScrvKc', 

Bjological Opiaioo opemioo, by nlIIDiDg 12·20 kcfs 011 weekdays and 4 kcfs 011 Wf'A";kend$ . This operalioo 

abo enabled the pru;c.;t 10 draft 10 its flood <:OntroI kvd of £lev. 2411 fed by 3 1 Doxm ....... The aaual 

pooIlevd read>cd 011 tbatdaJe _ Elev. 2409. ~ fed, 41 feet bigbcr than the Ekv. 2363. 1 feet proport:ioo:W 

draft point. lnfIow duriDa the Odober·Do=nber ~ _11 "'" ...... 4 ofoormal. 

With the 1J&IllWY _ supply forecast being 95 percent ofoorrnal , outflow durinB January was 

ill. the ratJF of 12-19 kds 10 draft 10 the flood CCIIItroIIeveJ ofEIev. 23&7 feet by 31 Jan\lal}'_ With the 

-nticip'rim ofau-:a11<lr unit. 0IJta&eS through May duclO ""lklmd p~ dol rqWr, the p~ _ dra&d 

slightly lower 10 Ekv. 2384 fed by 31 Jamw-y. 

Due 10 clecmuina IUDOffvolwne ~ 10 Dear 90 percent of normal """'" Februarythmuah 

April, Libby ouUlow was reduced 10 its minimum 110'" of4 kcfs 011 4 February 1995. A minimum pool 

Io:vd fortbe year, Elev. 2380.8 fed, ",as rcachcd 011 18 FebruaJy. With Deat ~ inflows ch.uing 

February and Marcb, the pool remailll'A'l Dear Elev. 2311_2312 feet. The IS Mvcb pooIlcvd Yo'U Ekv. 

23~1.5'" H feCI! below the flood CCIIItroI kvd ofElev. 2386.9 feet. By 28 April, after mai ..... inina 4 

kcb DIII:fkJw, Libby read>cd an IICNal pooIleveJ of23U.6 feet, dote 10 its flood QCIIIlrI)\ Icvd ofElev. 

2385.0 feet. PDP fOr this dale was 2363.9 feet. 

On 29 April, the Libby OIrtflow .... as adjlUlfd bc.t ....... 4 and 10 kds 10 provide. 8oMc:n ferry 

Dow of IS kc& in accordanoc ",jth the U.S. f i$h and Wildlife Service 's Biological Opinion 10 enIwlce 

while stI.l<JCIOII spI"'niDa. ~ 13 and 1 S May, follO\\iI\g field observatiollll of $lUrgeon spawning, the 
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1'001.,..i River Stoc:rin& Cornmiaec requested Ubby outflow be ramped up to 20 kcfs, the maximum 

turbine .... pocity aI Ubby project as <:IDI: IUIit was cut of 8CMcc and cxpc:etal to n:main cut through 

November 1\195 , k"''"' of the unit out:qc, this year's USfWS BiOp specified 20 kcfi from Ubby rather 

than the 35 kcfi aI Bou::w:>. ... Ferry as originally Jlf'OIXIKd by the fishery agencies. The 20 kcfs was held 

through 26 JI.IPC (42 days), v.'hc:o the outflow was stepped dcMn to 1.5 kcfi by 5 July to maintAin an II 

b:fs flow aI Bonncn fmy lhrougb IS July (II da)'S). 

I>urinfJ II July· 4 August, after nIT L'eIXIIN1IeDdcd a 20 kdi flow from Libby to provide flow 

1lU&7"""i,rioo foc salmon ill the lower,Cotwnbi.a River, A Ubby-Arrow lflIIIIllCr was agrud upon to reduce 

reIeucs aI Ubby PreveotWa spill at the ~ KOOIcna)' Ri_ projects. During that period, Ubby released 

60wJ in the ruse of 4· 16 b:fs, reducina the release by 194 ksfd or about 8.j feet in the reservoir. The: 

....unum level for the __ was Elev. 2456.1 feet, 2.2 feet below full pool, reached on 30 July I99S. 

The April-July nmoifresulted in Ubby inflows of91 percent ofnormal . 

The tim two weeks of August Jl.W Ubby rebsing 16 kcfs for ~ Colwobia River flow 

augrncrolation. DuriDa; last twfof August through 13 September Libby released inflow, but less than 10 

kels, as MFWV....,. c:o:>dJ.Idina fisbcry research in the rivtt. By 14 Sqn=mbcr, outflow was reducaI to 

4 kc:fs for fwtbc:r MFW&P fishery research, boK ramp work. at Bonners Ferry, and bridge pier nmov:aI 

dov.nstn:am ofUbby Dam. The obserYed pool ieYl:l on 30 Scptanber 1995 was Elev. 2453 .• feet, v.twe 

the POP was Ekv. 24S2.0 feel. The April_ August -.onaI runoft'was near normal at \19 pet""",,. 

Kootenay Lake 

As shown in Cbart 10, the JeveJ ofKootcnJ,y Lake at Queew Bay wall Elev. 1743.2 feel: on 31 July 

1994, and the level at Ne!son was aireadybclowthc Iau: swnmc:r IJC maximum level ofEIev. 1743.32 feet. 

DiJChargcI were adjUJtod 10 pISI inflow during Augun. 

During Scpumber, the KootcnJ,y Lake disclwgc was adjusud to keep the dov.nWeam Briliianl 

plaDl at full load witbout spilL, approximatcJy 19 kcfs. The Iakc: level drq>pcd to I low ofElev. 1741 .6 feel: 

(3 .7 foct bdowtbe DC level) on 4 Novanber. By 31 December 1994, the Iakc: had filled. liigh1ly to Elev. 

1142.2 feet. 

With hip Libby di&chaJges iD Jamwy, Kootenay La.ke continued 10 fill, reachina EIev. 1743.1 

feel: by 29 JanuaJ)' 1995 . from thq: date, the lake WI.I drafted 10 avoid violating the UC Order, reroclring its 
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lowest kYel JiJr!be year, Ekv. 1738.6 fm, 011 24 April. In late April, kIcaI iDfIowto " .......... y l..ake bcpn 

to mer-. and !be lake lew! c. JoxJ!be UC kvd, Ekv, 1739.32 fm, 0114 M.y dcspito: maximum 

di$clwp at Com. Lim. 

lftfIowIto "",*""y Uke inc:reaJed Ihrougbout M.y, and ~ lake ~ ib peak level for the 

year, Ekv. 1749.8 fee\, 011 7 JIIDC, AJtbcu&b the basia _pack ....... aligbtly below a-..=, this peak 

lake IeYcI was !be tbinl-bigbcst since the beginning of Libby opemicxI in 1973. Conuibuq &don 

inc:h.dr.f !be timiQa of nanoff (hiah _~ foIIowI:od by a raiMorm) and !be high Libby rdeaser; tn 

~ white JtUrJIIOII IpIlWDiDg and~. 

Wltb,.......ting nmnffin!be IaUi:I" part of JIIDC and reduced Libby discharges in July, Knorcmy 

Lake drafted, witb!be NdJoa pgc IeYcI dropp"" bckIwthe UC $IU1lInef level ofEIeY. 1743.32 feet in 

mid-JIlIy. From this dale ~I 31 AIIJIlS', ~ _ adjusted to pass inflow, holding the lake Ievd 

fairly IXID$taDt. During September, l<ocuNy Lake disdwge:s wcrl' selto avoid $pill at Brilliant, and the 

lake rdi1Icd to Ekv. 1744.2 feel: by 30 September I99S. 

Stora&e Traosfer Agreements 

In the 1994·9S operating year, the Canadian and U.S. Entities entered into.~ tnlIIfcr 

ajptemmt fur !be JWmlCI" of I99S in which ~ rdeaseJ from Cazadian Treaty projects were UICd to 

reduce the outflow frcm Libby. This opcmion resulted in about 194 bfd ku water being: released from 

Libby<lurinfl: JuIy_AllgIat, recb"'ing the amount ofspill at C.nadian powefplanu on the Kootenay RiWl". 

This wakr will be returam to Columbia RiwrTreaty StorI&C by 3 I Decanbcr I99S. 
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VI Power and Flood Control Accomplisbments 

GeDenl 

During the period ~ by tIUJ IqlOI't, Duncan, Arrow, aod Mica reservoirs weJe operated in 

accordaDee with tile CoIumbili RiV'CT TRaty. Specifically, tile opcmioo ofthc reservoirs was ~ by 

'"' 
1. yDetaiJed Opentina PIaD for Columbia River Treaty Ston.ge - 1 August 1994 throu&b 

31 July 1995,~ (DOP) dated August 1994. 

2. "Columbia Rim" Treaty Flood Control ()perating PIaD, ~ dated October 1m2. 

3. "Columbia River Tn:lII:y Entity ~ On 0peJUi0n ofTrca1y Storage for 
N~U- for Januuy 1, 19951brougb July 31 , J99S.R 

Ccmsisfcnl. with all Detailed ()peJ1lli:na Plans (DOP) ~ sioco:: the installation ofp.eruioo at 

Ma., the 1994-95 DOP wu dcliped to IICbicvc optimum power jjCDCOIi¢ion at"';cc in C.nNb IlDd 

~ in c.DJd· aod the United Swcs, in ~ with ~ 1 of ~ A oflbe Treaty. 

As conu:rnpIaud in the Marcb 1991 Entily AgillCillmt 011 "Options for the De.-eJopmr:m: of the DeWIed 

Op; .. ,w", Pb.n for Opcratina Year 1994·95", the 1994·95 OptiOllS for ~Iopment oftbc DetaiJed 

Opcratina PIaD, prqwed in January 1991, was used as the basis for the prepuation of the 1994-95 DOP. 

During the period ~ by tIUJ report, Libby rac:rvoir wu opcntcd in a.cc:ordance with the 

1972 "CoIumbU. River Trw)' flood Control Operating PLan," as .. Dmded by the U.S.Army Corp$ of 

Fag; ......... (ACE) YRmcw offlood Contn.Il, Columbia River Batin. CoIwnbili River &. Tribu!arics Study, 

CRT -63~, dated Ju.nc: 1981, aod the Entity .lj9w ..... t 00 Non-Power UICS. DurinlP' portion of the year. 

Libby wu apcnted for power rcquin:mao1s aco:oniin& to the DOP, aod during the rcnWnder of the 

opcnting year Libby opcntcd for storqe aod rdcueI required for encIanga"ed Wbite Sturgeoa aod Salmon 

as required by both the U.S. Fish and Wildlife Scmce aod tbc Na1ionaJ Marine FiIbcty Service Biological 

Opinions. 1M c.n.man EzKity bas gMl:llIClboe that it remjde,.. the BiOp fishery operation to be 

.......... i ....... with the DOP and ColumbiII Ri __ Treaty. 
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Power Deliveries 

The C·nadj.n.Elllitlc:mellt to downstream power bcadilS from Duncan, ArraY< and Mica fOr tile 

1994·95 opcruq; year bad been pun:hased ill 1964 by !be: Columbia Ston,ge Po.m- Exchanac (CSPE). In 

aocordazJce ... i!h tile Canadl'n Emtleme:nl EuN,,'i" AJt- dalaII3 Aupsl 1964, !he U.S. Eatit). 

delivered C:IIpIICity and tIIIII'IY to tile CSPE ~pazIU. The aenenrion al doY.tmrea/n projccu ill dle 

UDitod State!, deI.i..ertd 1lDCIa!he C·°adj·o Entitl ......... Ex.-ho...,. "'as 279 av=n&C InCpwam from 

1 Aup$l1994 throu&h 31 Man:b 1995 and US avcnp mcpwattI &om I Aprillhrough 31 July 1995. 

Cap.eilyddi~ wo:n: up to 666 mcp_ from I Aupsll994 through 31 Man:b 1995 aDd 576 

mcpwalU from 1 April through 31 July 1995. 

In ~ with tile MardI 1991 Entity Ajp.e"' .... ' on !he Dcwmination ofDa\o,lIStteam P" ... er 

8cndj1' , tile C·n .... i," Entity deli..ertd to tile U.s. Emity 2.0 a'-en&e MW of aver:ajle annual energy and 

DO drpen<bo~ capKity dw'ina tile period 1 ~ 1994 throo.IIb llJlIly 1995. This a:ICfJY delM:r)' is 

rcquimI by ............. 7 althe Au...,t 1964 C-nNlj.p EnritIcmwt I'IIrdwc Agrcemall:. 

In ~ with !be: 1994-95 DOP, and as requited in the Marc.b 1991 Emity ""ca ....... on 

"Options for De .... I .... "" ... " of the Detailed Operarina·PI.an for 0pen.tiDa y~ 1994-9S·. the U.S. Entity 

delivered to !be C'nadi," Entity 20.9 ""'P"--ut5 ofavcnp anDI1Il energy. minIIs 3 percmI Joues, and PO 

depadabIe eapaeiry, durin& the period 1 Allgust 1994 through 31 lilly 1995. This energy ~~ the 

maca..: '" the pwQwacs portion of tbe C.'WIi.., ~ =ultinfl from indlldiDa tbe cffI:o;1 ol finn 

CDtI'JD' shiftiaa ill !be Auwed ()pcntiQa Plan. 

Power OpentioDS 

The CoordiIWed SystaD ~ level at the bcginnina oflile 1994-95 opentina year...., 74.7 

.po~ __ full wbic:b rtauItcd in the Systaro odoptma' 3rd-yc:a:r firm enaJY kI&d canyina capability 

(FELCq &om the critical period Jb.>¢ics. DIIe to penistmt low iDflaws the aynem c;onrjo' ''"'' to 

proportioPally draft &om AU8IISt through Febnwy 10 meet FaCC, The ry5Ian produ«d IWpIIll coergy 

durins Man:b tbroo&b IS April, and apin during May through JWy wllm Arrow and Grand Coulee rdilIod 

10 Ibeir {)penItina Rule CII~ (ORC), tNt _ bead ~ raervoirs operalCd on mininun !law uyin& to 

refill an:!. wen: IUl&bk to =over 10 their ORC devari.on by the end of July. The I)'IIC:m aonae t:ne'iY 
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reacbecl89.2 pelCGII fuU 011 31 July 1995, and the JYSt=n.oopccod I,,-year FELCC from the 1995-96 

PNCA Filial R.egu1atioa. study. 

The foIIowinK table shows the rwus of the energy rtored in Coordinated System reservoirs u the 

c:nd ofead! maatb oompand to the ORC, .. "llic:bevl:roontrollcd, during the 1994-95 opcn.tiDa year. 

Normal NIl Coordiaa!ed System reservoir IItlrIgc energy is approxiDwdy 63 ,700 mepwatt-months (MW­

Moj. All figures~ 1000 MW-Mo. 

211.5 
23.2 
11.& 
19 .9 

END OF PERIOD ENERGY STORAGE 

, .• 
", ••• 0.' 

~., 

~ .• 
During Odober and N9vanbcr 1994, BPA and BCH di5cussed an a,pea,oeul tlw. would ha.~ 

~ BPA to store water U Arrow ill eveNnae for a&:Iitional!dcascs from Libby. This a,peaneDl 

would bave allowed KQOI"",y Lal<c to be bcId bijher during the aull1mn and wimer of 1994-95. In 

.nticipcion of Wi ajjlealltlll, ItOrqe ~ PDP wu allowed ill Treaty reservoin duriag October­

~. The~was>Xll:~bowcver, andTrmy~~PDP wu""=vdby 

!be md of Dcoembcr 1994. 

Treaty openli<:ms during !be period December 1994 1hroogb April 1995 ~ planned to facilitate 

mcc:tiDa fisbcrics objectives ill Clnada and the U.S. These objccti..es cowered mounlain whitcfi5b and 

rU>bowtroul JPlwniDa ill r:..nad' bet.-"t:aI KemJeyside Dam and the border, and Flow AugmcnWion 

stcnae ofup to I MAF (subject to flood CODIJoIlimits) for U.S. salmon objecti..es. The Trmy reservoirs 

wen: pnI'o'Q:iooally drVtcd betIo."t:aI December Ind MMd> to mcc( whitefuh spawrLing objecti ...... 1nd to 

.uo... BPA to store energy in Non-Trmy Storaae. The Ao;:tual Enagy Regulation (AER) flows in Janu&r). 
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&lid Fcbnwy wen: IICQCnIIy ~ than the flow objoctiWOll fir whitefish, tbm:by requirilla proviJioaaJ 

draft &lid Noo-Traty stcnae rckaseII by BCH to !Dab: up the diff&eoc:>e. The u .s . Almon objective of I 

MAF of SIOnF in Arrnw rese.volr 011 20 April for flow augmentation WU DOC acbievcd all tIoocI control 

0penD00s p<ecluded rtorap above the opentiDg rule curve. 

By 30 ApriJ., the AER Jc\.d had droppod &lid Arrow's Tn:a.ey devalion was approximately 0.& 

MAF abavcthe AER devatioo. DuriDa the May-June period, this wata"was n:1cued 10 aIIJI!IaIll.owcf 

CoIwnbia River nrcamIIows for salmoa migration ia a IIIIIIUICI" «IIlSistcnt with Can·dian needs for trout 

ilP&WDin& IItId du$I: ItOIm avoid ........ Arrnw diJcbar&e was reduced 10 S kc& by the md of May, all Lower 

Columbia Jtivc:r I&IrnaD flow waeu were met primarily 'NidI b.igber SlIMe Jtivc:r Bows and tributary tkM ... 

below Arrow. "JbiJ abo aJJowcd Arrow Lake 10 fill in a Ready manner. Arrow's oo.rtfIow was thm 

gndualIy iDcreued in JUDe, from S Ia:& to 32 kc&. The ArTow Tn:a.eydevation increased from £ky. 1400 

fO:t 011 30 April 10 Elev. 1«1 feet by 30 June, ",itb DO significant draft of ArTow during the flow 

&lJ&7"M"'*'rion rdc:uc period in kupil!& with the Arrow Lake Icvd cnhanI;ancnt objcdive. J ... 1y operatiom 

..,era1Iy putI:Od infkr,v at. Arrow ~ it's TTaIy fUll elevuioo of 1444 feet . The operatioo 

ac:oordiQa to IDe EDtity Non-Power IISeS a,reauent was cleaned a su«c:u by both parties all !be: flow 

augmcatarion ItOOiC reJcuc occum:d in a II"\aIUleI" that met CAnodian troIJl rpawnins. Arrow l...ab level., 

aDd rdiU objectives and !he U.S. saImoo objective. 

"Ibroogbwt!be: 1994-!JS operatina; year, BPA ~ and implcmc:ntcd an cxtcnJivc purcbaa:ing 

ItnU:IY to !Mel projected. eDeIJY deficits, to sun for flow a...gmeoW:iclI ia !be: United States &lid meet 

other ~ requi~. The foIla.,,"ina table is a SIIIlIlII37Y offcdcnl purc:basc:s and _-finn &lid 

swplUl finn uIes to Nonhwat and Southwest utilities (in MW-monIhs) during AIIgIIA 199-4 througb lilly 

1111'S . lbeee pun:hues were in addition totbo$e pl"O'.'Kbl in the operatina plan for finn load requilti.dlb 

UDder aiticaI ~ coodition.. 



BPA PURCHASES WITH NON-FIRM AND SURPLUS ARM SALES 

(MW-Months) 

~~~ ~~ 
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Flood Control 
The Columbia River Buin reservoir system, iDcIudina the Columbia River Treaty projects. was 

not opct1lII:Id 011& daily basiJ fiIr flood QQIIltOI in the If)tin& of 1995. The observuI and unrcgubud 

h~ b'the CoI!IfDbia ~ at The Da1leI bef,.eea 1 April 1995 and 31 July 1995 an: Jhown 011 

Chart I". The ~ peale Row at The DaUcs woukI ha~ bcr:I:o 552.000 e& 0111 JUDe 1993 and it 

was coatrolIed 10 & maximum 012%,000 c& 011 19 May 1995. 

The obIer'\Ied peak staae at v....::wver, W~ was 9.1 feet on 16 Iune: 1995 &lid the 

1IDI'qu1aud IIqc would ha~ been 19.6 feet 011 a JWI/: 1995. Chart 13 @·......,.thetd.aDvcfillin&:of 

Allow aDd Gnad Coulee duriaa!be priDcipal filling period, aDd compares the regulation ofthac two 

rt$CI'VOin to aWdcIines in the T....ry Flood Control Opentiaa Plan. Bee." ... ofcatlicr minimum fisbc:ry 

tcIcueI- aDd thiI yeatl ruDOlf pattau, drafliDs of Anuw Iakco: prior to the IpriDg runoff nwltcd with DO 

flood coatroI 0peI'&tica at At-row after 30 April 1995 IS the cur.~ 011 Chart 15 did not guide the operation 

after that date. 

c~ of the Initial COIltroikd flow (leF) f<)r system flood CQRtroI ~ wen: rnado:: in 

~ .. 'ith the Treaty flood Control ()pcratins PIIn. Computod Initial 0:mr0I1ed FIowI at The 

DaIIca was 315,000 cis on I Ja/IIWY 1995,318,000 cis on I FebNal}', 282,000 cfs on I Marcb. 299,000 

c& on I April, and 305,000 c& 011 I May. AJ; ~ earlier, the ob ... r.-aI peak Row at The Dalles wu 

295,100 c&. Da!a for the L May ICF oomputation arc &i~ in Tablf: 6. 



Table 1 
Unregulated Runoff Volume Forecasts 

Million of Acre-Feet 
1995 

CoIUItIbia Ri ..... at 
Plllnn ..,.. .... ....., The I>alk;s. 9mrm 

..... ..... M= M= M= 
F ...... """"lo P""",. P"""'. """"blo Pl'llIWlle -. IApril · I April. I April . I April. I April-....., 31 Au!!!!S 31 AllguS 31 A"""S 31 August 31 August 

J...." 2.1 22.7 10.9 ' .1 83.$ 

F......, 2. 1 21.6 10.9 >.8 88.0 ..... 2.1 21.6 10.9 ' .1 79.3 

April 2.0 22.0 11.2 ' .1 81.9 

Moy 2.0 21.7 10.9 ' .1 &1.9 

J_ 2.0 21.3 11 .0 ,., .0.0 

"""" .. , 21.1 10.7 ' .3 &6.1 

N01E: These data were u.scd in actual operations. Subsequent revitions havc bca! made in _ cues. 
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Tabltl 

1995 Variable Rerill Cune 
Mica Resenoir 
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T.bleJ 
1995 Variable RetIU Curve 
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T.ble 4 
1995 V.,.ia ble Rd iU Curve 
Duncan Reservoir 
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TJble5 
1995 Variable Refill Curve 

Libby Reservoir 
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ComputatioD of loitial CODlroiled Flow 
Columbia River alThe Dalles 
I May 1995 

1 Mty F~ 01 U.y-Augua Un/'IJgu~.c:I 
RunofI'VoIume, 1AAF 
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Chart 1 
Seasonal Precipitallon 
Columbia River Basin 
October 1994 • March 1995 
Percental 1961 -1990 AveraQ8 
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Chart 2 
Columbia Basin Snowpack 
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1995 SNOWMELT SEASON CHART -4 
TEIo4PERATURE AND PRECIPITATION INDEX 
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Chart 6 
Regulation of Mica 
1 July 1994 - 31 July 1995 
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Chart 7 
Regulation of Arrow 
I July 1994 - 31 July 1995 
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Chart 8 
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Regulation of Duncon 
1 July 199. - 31 July 1995 
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Chart 9 
Regulation of libby 
1 July 1994 - 31 July 1995 
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Chart 10 
Regulation of Kootenay lake 
1 July 1994 - 31 July 1995 
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Chart 11 
Calumbia River at 8irchbank 
I July 1994 - 31 July 1995 
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Chart 12 
Regulation af Grand Coulee 
1 July 1994 - 31 July 1995 
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NOTES: 

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

2. OBSERVED AND UNREGULATED DISCHARG E 
SHOWN FOR COMPARISON. 

3. PLOTTED POINTS ARE THE MAXIMUM DAfL Y 
DISCHARGE FOR THE WATER YEAR. 

4, THE 10, 25. 50, 75 AND 90% LINES REPRESENT 
PERCENTAGE OF TIME THE FLOW IS EQUALLED 
OR EXCEEDED ON THAT PARTICULAR DA Y. 
THESE LINES ARE BASED ON TEN OA Y MEAN 
VALUES. 

Observed 
Unregulated 

Chart 13 
Columbia River at The Dalles 
1 July 1994 - 31 July 1995 
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Chart '4 
Columbia Riyer ot The Dalles 
1 April 1995 - 31 July 1995 

Regulated by Mica, Arrow, Ubby and Duncan 
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CHART 15 
1995 RELATIVE r1LLING 
Arrow ond Grond Coul •• 
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