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DETERMINATION Dr DO"~STRU.H PU'oo'ER BI:liEHTS RESULTINr. FROM CA~OIA.'1 S'roRAGE 
FDa OPERATINC YEARS 196'1- 10 THROUCH 1914_15 

Jun. 30 . 196q 

I. Introduction. 

The Tre.tv b.tw •• n C'n,d. and eh. Unlt.rl StRt e' of Ame rle. and relAted 
doeu ... nn ul.tlnR to the coop.rnlve develop"",nt of the w.t.r u.oureu 
of the Colu,""l. River B •• ln r.qulr", thlt down.ere. power benefit. frOll. 
Can.dian stor'Re b. d.nnllln.d In advanc. by tho! twO "'tltiu. Th. 
~urpo.e of thl. report I, t o •• t out the result. of down.traam oower 
ben. fit computatlona for the y.ars and fer the Itorape. for which the 
As,urad Uper.t1n~ Pl~n, were d.veloped. The 1nitlal ai, ODeratln~ y •• rs, 
1969-10 throur.h 1<l14_H . '<1! covered In thI. .... oore . 

The orocedure. foll"".d In the benefit U udl .. Are thou orovlded In 
Ann •• 8 of the Treatv. In Article. VIII . lX, and X of the Protocol .nd 
in the doc .... nt. "Proc.dure, for the D<ot.rllinuion of Down.tr .... Paw.r 
Benefits Retult!n. frcoo C"".dt .. Stnr.' . ... dated. S.ptember 9, 196A. 

11 . ReSults of Studies. 

The C.nad!an r.ntitle~nt. which I. one-h.lf the tot.l co~ut~d down.tre~a 
DOWer b.n.flt. for each of the .1. oper.tin~ ,.,rs, 1969_10 thtou~ 
191~-15 are .u~arl~ed helow • 

Tabl~ 1. 

Oper.t1n~ 

Y~.r 

1969- 1(1 '" '5O 

191r}- 1l 50' '" 
1911-12 ", m 

H12-13 '" '" 
1913_14 '" 1 . 484 

1974- 15 "" 1,43] 

Co=putatlon of Can.dian Entltlem.nt 

Th. 8s.~tl'l el~ment. us~d In the cO~ut.tlon of the 
C"".dlan Eneitlement II provided 1n Parap .... l'h 2 and 3 
of Annex 8 ar. 'hown in thl. t.ble. 
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Thl. uble su ... nl~ .. the St"!> I, 2 ..... d ) revuhtlonll by 
prolect!i . 

Th. lOAd shape (or Step . 2 and ) c~rrv the lIame ratio betw"e" 
.. lIeh """'til .... d the .... " ... \ ave.r"" .. as do .. s the Pacific Nonh­
we1t a .... lo~ . The Northv ... t area firm lo.ds on th18 table 
Yer" ba~ed on the c urrent for. caot d.ta. Thg Grand Coulee 
,,_,,1nll loll<! 1. also induded 1n th1 .... t1 .... te . 

(1) £.th,ate the hydro nofll1nal 1nt .... 0"""" for tke 
critieal ~ulod: 

(2) Add the th" ..... 1 (rOlll St~p 1 I .... ruerYe, 

(1) Multiply (2) by the r.tio of the IIr". annual ave rage 
£1 .... load to the a re. crl tlclI' period (1 .... load to 
obtain the ~n .. al IVlng .. fll"III load (Of St.p' 2 or 3 . 

Th. ratio uud 1n the Bt udl •• " ere ... faU"".: 

1969- 70 
1970-71 
1971-12 
1912-73 
1973- 7. 
1974-15 

Step 2 

0 . 98102 
0.98172 
0 , 98988 
0 . 98387 
0.99039 
0.99116 

Step J 

0 . 91099 
0. 96979 
0. 97901 
0. 97283 
0. 96914 
0. 97018 

(4) Pro rat" the .ver 'lle annu.l St.o 2 or 3 loAd det.nained 
in (3) by ..... th. in the utio th.t uch ..,nthly Ire' 
load bear. to the annual ,verall" araa load , and 

(5) Subtract the theraal in each month to obtain the 
",onthl y firm hydro lo.d . Th .. Iva US" annual hydro 
load for St"p. 2 and 3 al.o beto~1 the fira enerlY 
con.Idered usable eccordlnll to Annex 8, PlteSr"ph 
J(a) • 

, 



Ch.n 1 & 2 . S.cond.n [nerS! Dllration Curva , 5t"pl 2 And 3 

Op ... t1rlg 
Year 

1969_ 70 
1970-71 
1971 - 72 
1972-73 
1973-74 
1974-7'; 

Th.I. charu arlO dll •• tion cu"" •• of th •• ,cOftd." In,.rn 
for 5t.o. 2 and 3. Th. ucond.ry enu&:!' 1a the clp.bUit,. 
e.ch IJOn t h .. hlch "",clldl the fir .. hyd r o loadl lhoW'll ill 
Tab ll 3. The IIlabll second • ..., energy ahawn in BY.r'ge 
ma~ .... tta fa. e.ch Itep ta compllt,.d in .ccord,"CI with 
Annex 8, P.r'ata"hs 3 (b) IOnd ) (c). The "othar IIlabie 
• .,cond • ...,n val cOllpllt.d On the buh of 40% o f tM '1_ 
.... ind • .r .fte. thermal repl.cellint . The th.n .. 1 r.plae_ 
mBn[ .... lillit.d to t h. existing ,"d .ch.dIl1.d t~ ... . l 
enern c.p.biUty aft.r .n"","ca for r.u""e, .xc."t 
whitn .. _ern' ,urplul condition OCCIIU; thin the theraal 
.. pl'C.llent Illlat nOt exceed th. total or thiO the ... al enerlY 
capability and th.e ettl111.ted interruptibll to.d. DllrinB 
openting yura 1969-70 th .... u~h 1911-12, tiPR .... ".II_d 
to b. on dllli pu rpose ope r.t.i.., and not .~lac •• bl.. n..n­
£or., the tiPR cap.biUt,. .... al.o deducted to datendne thl 
the .... l rep1.c .... nt . 

n.enod En.rn Le .. 5% Leu 011111 Th .... a1 
Cap ,bi lltt-au Re.e"" •• __ Pll.,. .... }lPk-au hpllc._nt-_ 

'" " sn '" '" " '" '" 1,560 " '" on 
2, In 10' 2,016 
2 ,096 lOS 1,991 
2,991 >.SO 2,841 

Th. follCllfing t.buI.tion .ho .... the ordinec. v.lu.s for .... bh •• condary 
I narll1: 

Thermal Repl.ce",Dt '" '" '" '" on on 
Other t ,119 1 ,463 l,lS2 1 ,494 I ,173 1,516 

Tot.1 -- 1,421 1,765 1 , 448 1 ,790 1,994 2,337 

1972-73 1973- 74 1974- 73 
StlP 2 Step 3 Step 2 Step , Step 2 St.p , 

-~, Rlplec •• nt 2,016 2 , 016 1,991 1,991 2,8'1 2,841 
Oth .. 1,279 1,531 1 , 221 1,859 1,)90 2,112 

Tot.l -- 3,295 3 , 547 3 , 212 3 , 850 4,231 4,953 

3 
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J" ly 
",,,,,. 1· 15 
..... S. 16-11 
Se" •• l·a 
SeP •• \6-30 

o.,tob. ~ 

Nov._r 
Ilo:c~.l>tt r 

Janua..,. 
febru ..... 

March 
Apr. I-IS 
Apr . \6-30 
~, 

Juna 

crtt . Pedod /lvlI. 
Annual Avenge 

January P.ak 

r ... ~ 

16.277· 
]6 , 6)1· 
16 , 63'· 
J7 ,On" 
16,RHo 

I7 , U\* 
18 ,692· 
i9 ,~u· 

19 ,915· 
19 ,222* 

18 . ~)o · 

18 ,000* 
11 . 9'~ · 
17 ,021. 
17 ,U'· 

19.915* 

• 
On" .. lnad .... of """d Shape for Slep~ ~ ""d 1 

1970-71 C .... dl,.. F.n tt.l .,...,n. eo."utat!OIl5 

~ , 
La"" Factor Tot:al!.! TII.- ... ] ~ydr D Tot.al

' 
TII .... l Hydro 

AVE. hrc .. nt Fino Load Fino Load fino Load Fi .. Load n .. Load Fino Load 

L 1, IIU 
11,9)6 
1I , 9S) 
11.8117 
11 , 822 

12 , 284 
12 . 96~ 
0 , 678 
14 , 122 
13 , 70B 

1) , H6 
12 . 70~ 
12 , 706 
12 , 496 
12 , 592 

13 ,017 
12 , 779 

12.51 
71.96 
11 . 86 
~9.117 

10.06 

10. 11 
69.].6 
In.28 
111 . 70 
71 . 31 

71 . 43 
70.59 
70.61 
13 .42 
72. (14 

7n.573 

8.lU 
8,446 
",445 
8,)97 
' , )SI 

8 , 618 
9 , lS8 
q ,662 
9 ,9'76 
9,&81 

9 ,34 ~ 

8,9'76 
8 ,9'76 
~ , 827 

8,895 

9 , 195 
9,027 

'" '" m 

'" m 

m 
m 

'" '" '" 
m 

'" m 

'" '" 
'" m 

1,407 
7 , )09 
7,SOll 
7 . &60 
1 , 4]4 

7 , 741 
B, 221 
ft , 725 
9 ,039 
B, H6 

8 , HZ 
S, nH 
8,039 
7 , R!KI 
7 , 95 A 

R, 258 
R,090 

Al>r . n,1937 

7 ,013 
7 ,098 
7 ,098 
1 ,057 
7 ,019 

7 ,193 
1 ,697 
8 , 120 
8 , JB~ 

S , U9 

7 , 8~8 
1 ,H4 
7 , 544 
7 ,4 19 
7 ,476 

7 , R2l 
7 , '67 

m 
m 
on 

'" '" 
'" on 

'" '" '" 
'" '" '" ." 

'" 
'" '" 

6 ,076 
6 , 1&1 
6.161 
6 ,UO 
6 , 082 

6 , lS6 
(' , 7&0 
7 , 183 
7 , 447 
7 , 202 

1> , Q21 
6 , 6117 
1\ , 607 
6 , 482 
6 , 539 

I> , 886 
6 ,6 sn 

AI>'. 15, 19]7 

11 Toul fi ... loa:! or St.o 2 .,d St.~ ] .y.u, .. , cOqJ"ted fer .ach ar-t •• to h.v .. an ...... t • • n • • 1Y lead aqulv_ 
- aleo. te the .v .... ,. .nt.~ cap.blllt .. within the c.ltlc.1 pe.rlod .,d te bu. a cen ..... t utlo, .... th by 

_th, to thl! PacHlc IkIrthwut Aru !Dad. 

• fl~ ..... II .. .,.rklld u. p .... k .It .... tt •• All other flgurn are .... thly or .-.I-.... thly .ner.., In ...... p 

_8 ... • .. •· 
WlO!f>9 

o -• 
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• • Dete .. t"atl"" of Losd Shape for Ste~. 2 and ) 
197 J-7~ Can.dlan £ntitl_ent Co""utatton~ 

P.d f lc Nonll"~st ,,"CftS Lo8d ". , 
(Dad Factor TnUll./ Th .... 1 Hydro .. ,. Avl\ . rerunt FIr. Load FI r. 1.0"" FI r. Losd 

July 19,41&" 14.07) n.~~ 10 , o<l) I ,Q91 ~ ,1 02 

""g. I-a 19.140" 14 , 1~8 71.12 10 , 154 I ,991 1'1 , 16 1 
"ug. 16-)1 19 , 141 " U , 160 11 • 13 In , l~~ I ,991 1'1,164 
Se"t . 1-15 20 , 282" 14 , 375 70. ~II 10 , )09 I ,991 1I , )l~ 

So" •• 16_lO 20 , 235" U . 327 70.80 10 , 275 1 ,991 1'1,2810 

October 20 ,969* U,6Rl 70.02 10 ,5)0 I .991 8 , 5]9 
Nov_ber 22 ,439" 15 , 511 69.15 1I,1l8 I , 991 9 , 147 
December 21 , 30S" 16 , 278 (,9 . !14 11,674 I , 991 9 ,(8) 
January 21 ,58/1* 16 , 725 70.92 11 , 994 1 , 9Q 1 10,001 
February 22,(2)" 1(' ,1 85 71 . 54 lI ,liOli I , 991 9 ,617 

Hsn:b 21 , 826" 15,646 71 . 69 11 , 221 1 ,991 9 , nO 
"pr. 1-15 21,085" 15 ,081 1\.52 10,81 S 1 ,991 8 , 824 
"',. 16-10 21 , 086· n ,on H.B 10 ,816 1,991 8 , 825 

"~ 20 , 889 14 , 832 H.OO 10 ,631 I ,991 8,1146 
June 20 , 436* 14 .818 72.61 IO , 6~1 I , ~9\ 8,6~0 

Crl t . Period "vl. 15,241 11.014 11.002 1 ,9~ 1 9 , 1)11 
Annud Av~u"" 15,191 10 , 896 1,991 8 . 90S 

Jan" .. .,. "".k 23 , 584* 

S .... I Crltlc.1 !'a.lod ""g. ". 1928 - Crld".l Pedod s.p •• 1941 -
Feb. 29 , 1932 "1>r. 19~5 

42- 1'2_IIon~h. 20 .Man.h~ 

Steo ) 

TorelY Th.r.e] Hydrn 
Fir. I.o.d n CII Lo.d Fir. Lo.d 

1 , <I~5 I ,991 5 , 992 
11 ,0)) 1 , 991 6 , 040 
S , Ol~ 1 . 99 1 6 ,041 
11 , 155 1 , 99 1 6,162 
11.119 I . 991 6 , 1]5 

S , ))!) 1 ,991 6 . 117 
8 , 811 1 ,991 6 , 81S 
9 , 235 1,'l'91 1 . H2 
9 ,499 1 ,991 7 ,496 
9 , 18) 1 , 991 7,190 

8,877 I , 991 6 , 8U 
8 . 5S6 1, 991 6 , 56] 
8 ,557 1 ,991 6 . 564 
a,us 1 ,991 6 . 422 
11 , 4111 1 . 991 6 , 425 

8 ,89. 1 ,99 1 6,90] 
8,620 I , 991 6 , 629 

Crl.lcal ""rlod S.~t . 16 , 1916-' 
Apr. ". 19)7 

7 I'iDnth. 

y Tote] fir. lo~d of 5tep 2 lind St." ) 5yH""", c"",,,ted f Dr e.ch .y.t~'" to lIava an Avera,e eneclY load equlv_ 
ale". to t"- .ver.~e "n"rBY capablll t v "ltbln th" erltical 1>"rlod and t D b •• r • conn ant .. tl~, ..",th by 
_th, to the P~ctflc Northo1eu Ares LDa!. 

• rl~ru so ••• \tad .re "e .... _" .... u.. All othe r fijtU ..... are ..... thly Dr ... l_ • ..,thly eo" r l:}' In .... uge 
... 8 ... ·tU. 
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Mr . Ycodell ~ . Jo~on 

Ch,.,,1t':l.1n , United St3tU So-;:t1on 
Pe~neat E4:1aeering eaatd 
c/o Off1co, enief of l:I:<r1nccr& 
EuiHi.n: T- 7. r.c= 1303 
~I"shlncton , D. C. ZOJlS 

10 reply refer to , 

'" 

k: rt.l'ortcd : 0 the no"rd in !!..~y 191>9 , th .. U:titcd St~te:J nnd 
Can3din."1 I:ntides fulvc no'll coo..nloted ..he r e,.ott "Detomlr.,n:l= of 
!Io~tn,= 1'o"·,,r nencfit~ R(lsnlrin:: [rCll C.!nr.d ... m Stor.:.!:e for 
0I'cr"r1n£ YC3r~ 1%'1 - 70 t"rO\l£1> 197I,-7S," dntcd Juno 30 , 1969 , 
ami cOI' ies or tUG report nrc cneloD<HI . Also cacle-ned nrC c oplen 
c f the n&re.ct:Cnt sit-O-c<1 by the F.ntltic" on thh rcpol"t . 

I t 111 I n tcr£lltinr; t o note tl:~t the villncs of tl:e C"!>4city ""d 
cnct"l:Y [or th~ce 6 ye"ra nrc "rthle 2 p"rc"nt or thc v.:.luCll 
dctcl"tllncd In 1964 . ThLl> cl'~=n " Pl"c:)=t tlorth "t 4-1/Z pcrccnt 
ic.t~rc"t . 

Cl! : 

SincCl"cly , 

(SGD) H. R. FJc}:;)':OND 
II . it. IUclt::.ond 
C!l.:: 1 tt .... :l 
lioit"d !:t:lt<'s Et:Uty 

Divhloa ~ie~er , Corp:! of En:;io<,cr:; 
llo~,," D. Dl;brov, Ilachlt:ctlXl . D. C. 
\1. D. Ke>:>.:>dy . D. C. liyJ :-o 

R. r"rn~ld , Jl" ., cor E 
Coldhnr=:!r • l' 

" _m 


