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DOIII" Sir, 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

SOM NEVIu..E POWER ADMINISTRATION 

PoRTLAND 8, OREGON 

CuI Bl ake 

Encl03ed are copie~ of two report' pNlpare<} by I!orl' Croup 1\0 . 1 on the 
Detem1nntion of Canadian !>ovru;trem PoWl:r Entitlement of de1'elopDent 
for l.S. 5OO, OOO acre-feet s t or age at Arr Olf Lakes. Dl.ID.can loll",. and Hiea. 
The so.a.ller report is & S\DII.L-y report prepared for the negotiators, 
The l ar&er report i. a tochniclll report a.'1d includc3 considerable 
details . tahl es . charts. and L-:pla,II&tory _terial. oil the calculatioll5 . 

You liUl note that \fC havo. s t ;mpec\ the reports tor "CovclUIIent Use 
0nly .1I 't'hi.a u to ~&She the importllllCe of l:l.mitint: tlw! informa­
tion to Dill' joint efforts of compl.etin& an arril./lgement w1lereby these 
projocts can be constructed . Prematuro release of these ",sults to 
tho ~ss or general pul:llli could be vory han:d'ul to the ultimate con­
clusion of a lfOrkal>le ~tr bet lf<:ell the United States and C!IIIada on 
this l:Ill.tter . Your cooperation in tllis ~tr1ction for your Olm use 
and for discussioll5 mth the Pacific Nortln:est utilities and Federal 
",eneies worJdng on this p.!'Obler:t is tital t o a successful conclusion. 

1bo results of theso studies are SOGIOw!Jat different fl'Olll. thoso developed. 
earlier because of t be difie=rrt buie asswptioDS Il&l'eed upGlI by thc 
\Jork GI'QUp 1:le!lilors . 

If it i"1i1:1portant t o your enminat ion of these ",sults. additional 
copies can be Clade available to you throud> ltr. Corden Culp. Corps of 
Engineers. or the ijonneville Power AQoinistration offices . 

SiDccrely yours . 

Enclosures Z 
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OOIIDeIA RIVER Ilt:VELOPHENT 

CANADIAN 000mS'lREA.'( PCW!'lt DiTlTl»(£NT 

1 . At a _etin,g of nelotiator, held in Wasb;n(ton, D. C., on 
6 September 19£3, it was decided. to establish two Work Crcucps. 'l'h:i.s 
is a "POrt on the aetbities of Work Croup No. 1 wose tcnas of 
ref cN;no;e weN:!! 

"Quantity Md durat i on of sales of benefits and 
problelll$ rellultin& r .... the clwl&es in tho UlllUIlt of 
dawn:stre ... benefits GTeI' the period. 

"Pr-oblems of d.i!£eriq r ates of change in c~ty 
and enerO' benefits." 

Z. 11Ie purpo~e of tllis report u to prod.de a CUl'rent elt.i.Jllate of 
the Canadian downstream pOWI' entitlelllellt a$ detena1ned in accordance 
with the Treat)- rith particular reference to the period of the first 
30 yearl ,_ Dud..D&..8epto:dJer, October, am. No"se.t stuiies ..... re.....:le 

- i:D I'Ortrmd vith the ~icipatioll of United SUtes (Federal and 1100-
Federal representatiTes) and Canadian engineers, and. -eetiDgs of 
Work Group No. 1 ..... re held on 1 Septeailer, 11 and 18 SepteaiJcr, 
7 and 8 October, and 7 and 8 "OTed;ler 1963 . 

3 . Before the studies could be tmde.rtaken, assWlptions had to be 
llade on the possible varying conditions which would prevail durin,c the 
life of the Treaty. .l list of the alISumptiODS used ill these particulilr 
studies 13 attached as Append.ix No. 1. Sollie b&'I'e _ large effect on the 
Canadian entitll!m(lnt, particularly ItllilllS (1) " Load Estimates," (n) "The 
Decline of capacity EntitICDeIlt." and (Ill) "Grand ColiLee Pt.mpi.n&~" 
1he Work Group vas not able to reaeh c<;l:lQoo agreement on the validit)' 
of 9111110e of the USw:rptJ.ODS used becauso these involve interpretation of 
the ~ty. or items on which the Treat)' ill silent, anr.l it vrur anticipated 
that th~ ne,otiatol's vould wish to consider these points before. any final 
decisions are 1Ud~. For this reason it vas d~cided that the studies 
would show the resliLts for alternative asSWlptiODS. 

4. '!:be results of the studies are shOWIl in the accompa.n:rj.nc Table 
for different levels of load estilllated to occur in the period. of about 
JO years . 

'l1le points in t:lloe With are shown by the table are those for 
which detailed cGlllplrtatiOll of entit1~ VM made. Then points ,",NI 
selected to make the beat portra;,ral of entitlement with tUIe and _st 
hltve ._ particular sJ.,;nificance in thb regard . SDmII! otarIc the point 
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ESTDfAl!i CAHADlAN D!ERGr Aml CAPACITI EIfl'ITID«NTS 
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!I So. AppaDdix Section I 

11 Sen Appandh Seet:1oa II 

'AI S •• AppctPdix S.ction Ul 

Mo"fJIb.r 16, 196J 
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ESTIMATED CANADI AN 
CAPACITY ENTITlEMENTS 

Downstream be nefits include net generation 01 Grand Coulee 
wh ich excludes capability used for at -site irrigation pu mpi ng . 
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I ESTIMATED CANADIAN 
ENERGY ENTITLEMENTS 

Downstream benefits include net generation at Grand Coulee 
which excludes capabili ty used for ot · site irr igation pumping 
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at ...tdch a p;ttt1.cular block of ,tol"a&e becC1De3 lIVaihble . SallIe &I"e 

the year i n llhieh a ,-wstlUltial dependenee upon themal enel"D begin.l . 
Others IDUit the yeu in which the deeline in eap~ity entitl_nt i. 
oaeeelerated . 10 this .. ..,. a better definition or entitlea.ent is 
obtained. tQn 10IQuld result fl'OII a eOl1$tant inter..",l betv<!en pointz. 
The nlsules are shew for tWQ different rlltes of load Irowth. 

The C&IIadian c:apKity and enuD .,ntitl_nu U'fI shCMl ,r~­
cally 00 the aecompanyin,l: ch;arts. 

Two In'els of cap.ad.ty entitle.ent anl indi.,ated. in the l&ter 
~ars refleetin,g both the United States and Canadian IIIIlchods of 
applying the l.iJD.iution clause s1lCnm in Mnax B of the Treaty . 

fbe table alse s""",,, the additional CanMian e~ity omti tle _ 
_ lit if the cross ccnen,tion of Grand Coulee were to be \/.Sed rather 
than the net ,eneratioo • 

.5 . In the tJae ... illable it lias not pouible to consider the 
effect of all the alternative "Itaptinns for each of the different 
level of loads condderod in the studies. '!'he effects of s_ of the.e 
altenatives have been eonsidered aa ex.pl.es 1'01" indid4ual y.,..-I .m 
e_nts 00 me aa • .aptions li,ted in Appendix I are dilcusled as 
follOll3 . 

q dueribed in ApperdJ.x - Ite. IV, a question haa been raised 
re,.rding the forecast level of irrication streiUllfloll depletions. 
'nIe atlldies showed that at or near ulu-te develop!lf!nt of the ~e 
Sylte., a chance of on., JlI'ar in the UIIDJIUon of irri,ation dC])letions 
yguld cauac a chanae of about 7 _Savattll in capacity and 0,5 lIIC&awat ts 
in enercy ent1.tlelllellt. '01" instance. iL the 1.rri&al:ion depletiol1$ ass..-ci 
for 1917 did not DCelll" _til 1982, the capKity ItIltitl..,nt W1Il.d be 
increased fr.:.a 1,196 ..e&awatt:l tfI 1,231 IIICCa.r.a.tts and the l!DerK)' frcm 
378 Il!eC ........ ttl to nbout 300 _cawatts , 

1 
fbe Troeaty .tatu in Sec . 6 of Annex D that " Unless otherwise 

","ed upon by the entities, the dete~tion of the dCMlstre;urt 
power benc!it! shall be ba"ed upon S'tM!:v:t nows for tho tWIIty year 
period becinnin& witb July 1928 , " Use of the th1.rt)' -year period 
1928-58wuld relult in no th&n,!;e in eapaeity entitlement . Enorc:r 
entitlement for the thirtr rears of streamflov as ecapued te ~tr 
re .... , would he as follOll3 for tw selected load level, . 

Level of Oevelop:!lOnt 
(HiM Load Estilo;!,t") 

1978-79 51' 

, 
'" " , .. 



As deSl:dhed in Item :u of Appendix I , studies were to be OIade of 
t h .. effect on energy entitl.".ent of in:iliility to discontinue operat ion 
of all the~ plants during periods of aI.Hu:d~t secondary bydro energy. 
Suc:h in..tlility ""luld dcerca.'le the u.,ability o f secondary eocru . As an 
ex<UllJllc, the 1978-79 syste<ll. capability stud,ies weN! u;unined for various 
de, r .. c:; of t;hermal enerlP' nplacea.ent as foll~: 

PCI"CCJlt Rcpl.a.c,,~le ~ .J& J.!! ....!Q. ~ -2 
516 S60 &00 650 no 810 

If hydro projects add.i.tional to !:hose included in the ultiJllate 
hydro 5YSt ... were to be added , the effect vould be to decrease the 
&IJIOunt or thenql pl..lIlt and lIase SystClil hydro peak:i.rJg instillat ion 
thus del~i.ng the decline of entitl....ent. For example. the additi on 
of 2, 000 l!Iega ...... tt s of C;I,pacity in exCC!S$ of prime ""luld delay the 
ultimate installation of Ba.!Ie Systef!l capacity by ab"ut t'o'O years, 
prolonging entitlements by about the same interval. T11e enero 
entitleml'nt would also be ~olollbed . 

1 

I 
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IJ'I'D\I)Il MO. 1 

ASSUKPI'lONS USED IN DiE STUDIE> OF THE CAMDIJ.!'! 
DtWNSm£AM rowrn Em'ITl.»f)IT 

Because of the diffieulty of fOrecastin; loads QVCJ;' il period. 
of 30 years. it was aueed for these ~cular studies two 101111 
estimates vould be used ; 

( i) the prob.t>le In<Ul esu.-te prcfW"N by BPA on 
11 Septemcr , - Hith Load Forecut 

(il) the ltaTer-age" esti.-ate at the Federal Power Cocnisdon 
foreuzt udc in 1956 .dj\lSclld in 'the ul"lier years to 
pnll'idc ... transition betveeD the act\>a! and !orec~ted 
lOMs - Low Load TOl'e<:ast. 

In both cases it was a,veed that til" ._ load altapes -..ld be 
appl.icable to the __ levels of la..l aDd. that the .!lapes wuld 
be those U!lecI in !:he BPA estiai.tos. d.ated. 11 Scptser 1963 . 

n Ol:l:l.lJ<E l}I CAPACITY F.N'I'rTlDiElfT 

'!he 1ut sentenee of Parauaph 2 of Annex B at tile Treaty 
states : 

nrhe capacity credit shall not excoed the ditfcrence 
between die capabU1ty of the bue sy.tea vitbO\lt 
Canadian .tor~e and tbe IIWdaIA feasible capability 
at the base 51,tea with C~an stora&e, to suppl.:r 

1 (ina load durinc the cr itical IItreillllflov JM=riod . ... 

There ...... no :JogNl_nt between the United SU.tcs and Canadia.n 
rcpresenta'tinll 00 tbe 1KWJt& or applituioo of thil lentence in 
dll'teJWinjn: the CiID~an t;paeiry entit:1anen1: in the later yean, 
col\4equently the ruw.ts wuld be presentee! vitlJ two altl'rn.1.tiYe 
.olutions . 

'ftIe iJrterpretation of this ulltence h.u a ~te.rial efrect on 
the Canadian c~ty elltitlmcnt . 



AppeDdlx 110 . 1 

In GRAND COUUl: PIlHI'IK; 

the United States rept"esentatives e:cnsidered tbat the net out_ 
put of Grand. COIIl.ee i . e. cxcllllllill; the po.p~ load, should be wed 
a.s the ceneruioll of this resoun;:e . The C01.l\~iU\ r epresentative, 
e:OIlSidercd. that Cr .... Coulee pllllpinc should be re/!:U'ded a.s a load. 
It .... a.s acreed that in thue studies the resu.l.U would be shO'om for 
the: W£erence between Gran;! Coulee net !:lIIIeration and !:rollS 
ceneration . 

IV If)DlFIED FLOWS 

lZI hrqnph 4> of Annex B to the l'rt:at7, it :U specified that 
the £lows to be used ill the stwl.iu will be those in me report 
entitled, '%di!ied Flo", at Seloc:ted PoIl'Bl' Situ _ Co11.dlia Ba.sin, n 
dated Jme 1957 . BecallSe of neceu&ry" revi.ions to this docl,Dllnt. 
both the United States and C~&n repn:senutivu ~reed to accept 
the re-rision of thia report dated Jwe 1958. 80th reports mhoe 
estiJutes n£ 1rT1&ation depletion ill the ye&rs 1960 ;wi 2010 and 
two _tten of principle in this roCU'd had to be considered: 

( 1) Should the t~ for inte...ediate yeul be 
detenU.ned by .trupt line interJlObtion, 

md (U) Should the figure for 1968 be adjusted beeilllSe 
the recent cq.ericnee Ih~ the irrigation 
depletiold have not bet:ll as 1MCe a.s .... as firlt 
fOf'«&s t. 

It \illS agreed tlat for thele studies a straight line interpoLa.­
tion between the 1960 md 2Ol.0 t1cure. would be .,s..-eel. . 'MIe studies 
\IOUl.d shOll the effect of possible dte .... tiollS ill the irr i.catlon depl.e­
tiGn.a by uslmli.n;. for e;uIIlpl.e, that the irri.cation depletiollt forecast 
for 1981-62 <.lid not oeeW' until 1990-91. , 

V 1WiDM: REgUlRDfJIT 

'nIe treaty does not s ped.:f')' wat ali_tOS should be included 
tor reten-" reqw.remI'lnU but it .... u ;agr'eed that for these studies 
Ul.owneel for resel'l'e leneration would be 8 pen:ent On peak e:apacitY 
md .5 percent of the thenu.l eoerr;y. 

It \I'M agreed to "'s_ for these Itudies that the Canadian 
t:ntitlmellt wolWl be solei ill California up to 1'119-80 and the:rufter 
it wuld be sold ill the P~i£ic Northwest . 

, 
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Append.1.s: No. 1 

It vas a;:reed. Cor the later TC,," in thue stud.ill~ tha.t stor"'f:' 
would be \l3ed as IleCCllary to &Yoid sp.ill and that Al'rov Lakca. 
l)uae;m WIle, and zout 4 million acre-feet of atora,gc at Hica \oVIal.d 
be operated. to mt the thited State... rfI~lIts but ,bint,: .­
"'Cud. to Hiea ceneration . 

It vas ~ that the present .tllllie. VOIIld be .alie on the 
b..,1s 01 OO-YCal' n_ &S speciI'ied in the Treaty but the eftect of 
usint; 3D-year nOW'll would be ...entioned ill the report . 

~,. 100 percent th~ plant shut-down "'" us~ bitt 
later dilcWlsions iDdicated that this Id.&ht not be practic:.hle, It 
Y&I agN;led that in these present .tudica for the year 1978-79 the 
effect 0.11 Can..!; In entitlement with thermal plant ,but-dOW'll ranc;i.nc 
between 0 ;pereent aDd 100 p!rr(:cot wutW.t be shown. 

X INDEmmtm R!SCl!.IlCC3 

Because the Treaty La D.ot speci:C:ic: 011 bow independent resourees 
_ to be treated, it vu a,;reed th.at in the present studies thuc 
res~n -..J..d be cooaidcred ill Step I of the S"tlIdJ.es but not in 
See\» n or III. 

II KOO~ DIVERSION 

the d.ate ..,ben it viU be econc.ic to ..ake the di .. ersiOll of the 
KtI':'fen.a,r in. unknown it was agl"eCId tor tbe,e sttKliu to 
WIt Flats of 1,500, 000 aere-feet t<D-

diul'sion in Step.! I IUd II but 
rate of dil'ersioD to a .. axI.,a of 

III I\.OOTrnAY lAKE REGULATION 

'l1>.e Nlu or the IDtema.tional. JoiIrt C inion would. be followed 
in ill Cil.lles. 'nIc f:ill.J.Jl& of J(ooteoq Lake after Au&ult in Steps n 
and III would. not be pcl'llli.tted in these stwiies. DIIrln& the drardown 
period iCootenq $tora,;e would. be withdrawn iI.II neceuary .., long &:I 

the aax.imm end-of_th elfiWatio~ stipulated. in the rules vert! not 
l'iolated. 

, 



Appendix 110. 1 

It .... a.s agreed in the prCsent stldies there would be no pull-back 
of KU:& storqe .u pcmitted :in Parauapli 7 of Annex A of the Truey. 

IIV ADDITIONAL HYIItO TO DE IR>TALUll IN mE UNITED STATES 

For th .. present stuliu i t ....,uld, be assUllll'd that the pot .. ntid 
hydro )lrOjccts shown in Table I for the 1984-85 study outlined in the 
r .. port entitled, "RariClt of Canidian Entitlement _ Deccai>cr 196Z," 
"",uld, be added to the Unite<l. States syste<:l before an;r nCW' thenloOl 
..auld he developed. 

It I<'IS a,greo:<i that if possible. the effect of addi.n.g or sw­
trll":ting additional hydro resources :in the United States WOIlld be 
Ul\llltratcd in the report as it would affect the ~ of the 
ded.inc of Cnoadian entitlement . 

xv EVA.RlRAnON 

At the pnsent time different a:5slKllptiol1ll have been adopted by 
Bonnevillo Pa~ AdIIIinistrati on an;!. the Corps of Encincer. with regard 
to evaporation frOil stora,r,:e )lrOjccts 1ru:l.udc:d in Step I but c:x:cluded 
fl'Olll Steps n or m. 11lue illtering asslElptions hod been adopted 
bcc;w.se of caapul:cr program lim.it;rtions . It vas a,greed to proceed 
'With the , tudies with tllis difference of a..sswptions. It v.llI agreed 
that the proper treataent of evaporation losses wnuld be to ~o 
a Pnlje<;t ' s !!Vaporation loss .... henever that project is deleted f r Oil 
a study . 

J, It \fas a,grecd for these studies 
I' CanlUlian stora,ge ..auld be: 

that the :in-serrll;e dates for 

( i) Duncan - April 1968 

(11) Arrow - April 1969 

(ill) Kiea Stora,ge - April 1973 

xvn HAlFORD nEllCTOR 

It YotS a,greed that for these stldies the Hanford Reactor sbonld 
be eOllllidered as oprratin& for dual purJlOses up to 1972-73 and after 
thU date should he considered as operatin,r, for sin&J.e pW"JlOse. 


