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The Principles and Procedures for the Preparation and Use of 

Hydroelectric Operating Plans for Canadian Treaty Storage, dated 

July 25, 1967, and agreed by the Entities on August 4, 1967, provides 

that the Entities develop a Detailed Operating Pl an for each year's 

actual operation. 
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attached "Detailed Operating Plan for Columbia River Treaty Storage -

1 August 1975 t~rough 31 July 1976," dated September 1975 . 

CL~~ 
J . W. Wilson 

chainnan 
canadi an Entity 
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United States Entity 
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September 1975 

DETAILED OPERATING PLAN 
POR COLUIIBIA RIVER TREATY STORAGE 

1 AUGUST 1975 'I'!IR(JjGH 31 JULy 1976 

1. REPERENCES AIID INTERPRETATIOII 

In this document 

(a) "Principles and Procedures" means the document "Prinoiples and Procedures 
~or the Preparation and Use o~ Hydroeleotrto Operating Plans ~or Canadian 
Treaty" Stol'888," dated 25 July 1967, as amended; 

(b) "Assured Operating Plan" means the document "Columbia RiTer Treaty" ~ro­
electrtc Operating Plan ~or Canadian Storage 1975-76 Operatillg Year, II 
dated 1 Jul;y 1970; 

(0) "II'lood Contral. Flan ll meana the dOC'WlMtnt "Columbia R1Ter Treaty Flood Control 
Operating Plan," October 1972; 

(d) "Operating Year" _..... tho period from 1 August 1975 ~gh 31 Jul;y 1976; 

(e) 1I000rating Committee" _ana tile Colu.b1a RiTer Treaty Operat1.ng CODD1. ttee; 

(~) "Detailed Operating Plan" means a detailed operating plan prepared ~or the 
Operat1na Year by the Operating COIIIIi ttee pursuant to the Prinoiples and 
Procedures and oonsisting o~ the contents ot this document; 

(g) "Program tor Initial lP1lling ot llioa Reserroir" means the dOCWllent at that 
title dated 26 July 1967, as amended; 

(h) "Runoff Volume .Porecaat Program. tor Canadian Columbia Biver Treaty Reservoirs" 
meana tile document ot that title dated 15 August 1969, With subsequent modi­
tications &8 agreed by the Operating CoaD1 ttee. 

2 . PREPARATION AIID SCOPE 

This Detailed Operating Plan has been developed tram tbe Aswred Operating Plan 
tor the 1975-76 Operat1.ng Year. System load and resource estimates, duraUCIl ot 
crt tical period, ~lood control and other crt terta have been renewed and reneed 
in accordance with the Pr1.nciples and Procedures as necessary. ihe Crt tical 
Period duration is 4'" months extend1gg from 16 August 1975 through 31 larch 1979 
with h;ydro capabll1V _d 00 -tho 1928-29 _ough 1931-32 .... ter ;years. !he data, 
crt terta and procedures presented herein will be used as desert"bed tor the ~OnD8-
tion and use ot Operat:lng Hule CurTea tor each at the Canadian storage reserToira, 
b.mCBn, Arrow and IIoIiaugb.ton 'lake (lI1ca) , and tor the whole ot Canadian 8tonae 
as "ell as lake Kooc&nUaa (Libby). 

The usable Columbia RiTer Treaty storage space aTailable tor power purposes during 
the Operat1.ng Year 1s 15.5 m1llion acre-teet in Canada and 4.9336 millioo acre­
teet at LiblV in tbe United States, distr:ituted a8 tollows: 



Duncan ReserToir 

1.4 million acre- teet (705.8 thoosand aecood-toot-days) 
1892.0 teet and 1794.2 teet measured at Duncan torebQy. 
IVdro table dated 21 February 1913). 

Arro" ReserToir 

between elevations 
(Based on B. C. 

7.1 million acre-teet (3579.6 thousand eecond_toot-da,ye) 'between elevation 
1444.0 teet 8Ild 1377.9 teet meaau.red at IJauquier, B.C. (Baaed on .B.C. Hirdro 
table dated 28 1'ebruary 1974). 

Mclfangbton Lake (lI1ca) 

7.0 million acre-teet (3529.2 thousand second-toot-da"ys) meaaJred at II1ca 
torebay (Based on B.C. H,ydro table dated 25 Jlarch 1974). Dead storage as 
ot 15 iugust 1975, the begimrl.ng ot the critical period tor the u.s. System 
"ae 6.2 miilion acre-teet (3111.99 thooeand eecond-toot-daye). Addi tiona! 
etorage up to a total at 15.0 million acre-teet (8.0 m:U.li0ll acre-t'eet of 
dead storage) will be tUled in accordance "i th the Progrem for lni tial 
Pilling at .II1ca reaervoir. 

Lake Koocanuaa (Libby) 

4.9336 million acre-teet (2487.3 thousand aecCDi-:toot days) between eleTa­
tion 2459. 0 teet and 2287.0 teet Dleawred at Libby :torebe,y. (Bued on Corps 
at &g1neers III #4, Pile Iro. E53-49-21). 

1he usable Canadian storage aT&1.1able tor nomal tlood-control purposes tor the 
Operat1.n.g Year is 1.27 mUlion acre-teet in n.mcan Reservoir belo" elevation 
1892.0 teet; 5.1 million acre-teet in Arrow Reservoir below elention 1444.0 
teet; and 2.08 million acre-teet in McNaugbton lake (Jlica ReHrTOir) except that 
add1 ticnal Btorage may alBO be operated tor flood control purposes under speoial 
Circumstances, as deecrt bed in the Flood Control Plan. The .torego1..J::l& assumes 8 
2.0 million acre-teet trana.ter ot fiood-cOtl.trol etorage trom Arrow ReserTOir to 
Mcllaughton lake 8S detaUed in the Flood Control Plan. 

3. OPERA!IIIG IIJLE CURVE 

The Operating Rule CurYe tor each ot the IWlc8Ilt Arrow and Mica Reaer.aire and 
for the "bole of Canadian storage during the period 1 Auguot 1975 through 31 Jul, 
1976, to be determ1ned in accordance With the reterence docuaents or Section 1, 
18 detined as tollow.: 

a. ntring the period 1 August 1975 through 31 Deoember 1975, it is the higher 
ot' tile I1ra~ Crt tioal lh1l.e Curve and the .18sured Retill Cum. 

b. ntring the period 1 Janua17 1976 through 31 llareb 1976 it is tbe higher 
ot the Pint Crt tioal Rule Curve or tb.e Assured Re:rill Cune, unless the 
Variable Re:till Curve is below the higher ot the above two curves; then it 
1s detined by the Variable Refill Curn. 

2 



c. Ilurtng the period 1 Jauuar,y 1976 through 31 110_ 1976 it will not be 
lower than a rule CUM'8 developed ~or the 1975-76 Operat1Dg Year using 
1936-37 ~dro condi Uon. (Emibit 9). 

d. n.rtng the period 1 April 1976 through 31 July 1976, it i. the IUgller ot 
the first Cr::I.. tical Rule Curve or the Assured Refill Curve unless the 
Plood Control Refill CurTe 1s below the higher of the alxwe two curves; 
then 1.t 1s defined by the :Plood Control Refill Curve. 

e. During an,y period in the 1975-76 Operating Year, it Will not be higher 
than the Upper Hule Curve. 

1he Operating Imle Curve tor Libby Rea8M'o1r 18 defined in a manner similar to 
that tor Canadian storage. 

4. OPERATI ON 

Dle operat1on o'! Treaty storage by the Columbia RiTer Treaty Operat1Dg Coma1 ttee 
during the period 1 August 1975 through 31 July 1976 will be in accordonce with 
the reference documents ot Section 1 t and the following operat1D8 guides: 

a. 1975-76 First Critical Ih1l.e CurTs and Assured Refill 
Curve tor Duncan, Arrow aDd lI1.ea and the 'llbole at 
Canadian atol'B8e. 

b. 1975-76 Second Critical. Rule Q.1rve tor Dl.mcan, Arrow 
and lica and the whole Canadian storage. 

c. 1976-77 Second Critical Rule Curve for Duncan, Arrow 
and Mica and the "hole at Canadian storage. 

d. 1976-77 ~rd Critical Rule Curve tor lUncen, Arrow 
and Mica and the whole ot Canadian 8 torage. 

e. 1977-78 ~rd Critical Rule Curve tor IUncan, Arrow 
and tica and the whole ot Canadian storage. 

t. 1977-78 Fourth Critical Ih1l.e Cum for Duncan, Arrow 
and ltl.ca and the whole o~ Canadian storage. 

g. 1978-79 Pourth Crt tical Hule Curve tor D.mcan, Arrow 
and II1ca and the wbole ot Canadian storage. 

h. 'Dle First, Second, tbird aM :Fourth Crt tical aue 
CurYes and lhergy Content Cune tor Libby. 

i. lhe 1975-76 Low •• t Ih1l.. CurTs baaed on 1936-37 II,ydro 
Conditions 

J. 1975-76 ?lood Control Refill CUrTe and Variable Refill 
CurYe Procedures. 

k. Dmcan Besel"To1r, Storage Above EleTst1.on 1794.2 Peet 
(Based on B.C. II,ydro table dated 21 l'ebruary 1973). 
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1. 

a. 

11. 

Arrow lakes, 7.1 1I11110D Acre-Feet Below Elevation 1444 
r •• , (BaNd on B.O. l\rdro Oomb1ned Storage Tabl. dated 
28 l'obruary 1974 ) . 

IIcRaughton lake Storage A.bove EleYat100 2276 teet 
(Based 011 B.C. l\rdro tahle dated 25 March 1974) 

Libby Storage A.boTe EleTation 23:11 Peet (Based on 
U.S. Corps ot &>gilleers' DII Ik, Pile No. E5~9-21) 

Exhib1' 12 

lI:&:h1 b1 t 1 3 

Exhibit 14 

o. Bbd-ot'-Mcmtb. ElaTations for n.mcan, Arrow, lllica and 
Libby trca 40 one-year studies. 

lI:&:h1 bit 1 5 

5. SCHJ<IlJLIIIG S~RAGB RBIlIlLATIOI" 

a. ~e Operating COIIIID1. ttee w111 exchange all current operat1ng data neoe.Barr tor 
the regulation of Canadian storage projects 88 BOon 88 avallable, inoluding the 
begillZ11.Dg aDd end at the tlood control S8ason. 

b. Seasonal runoff' volume forecasts t'or Canadian Trea~ Projeots Bhall be made 
available by the Canad1an Section no later than the sennth c4 each month, 
&8 required. !'orecaata at aeaaOllal runo:!:r Tolume at periods other tban thoa. 
repreaent1na montb-eod cood! tiona -.y be requested by the Operat1l:ig Comm. twa 
if' hydrologio oondi tiona warrant. Seasonal nmot'f volume tonants tor the 
Columbia River at 'lhe nuJ.es, Oregon, shall be made available b7 the U .5. 
Section on the seoond working d8J' ot eaoh month a8 required. 

o. Unless otherwise agreed, requests by the U.S. Section at the Operating CODIII1 twe 
tor the regulation ot the Canadian Storage oontent Will be made to the Canadian 
Sect10n ot the Operating Ccxm1 twe on a regulu basis in acoordance with tbe 
tollowing procedures; 

(1) Weeklz Bequests tor Stora,se Regulation DJr1ng the Storage Drawdown SeasOD 

(a) T1111i.nR of Requests. A prelilldnaI'J request will be lI8de not later 
than noon each 'Dlursdq, toll owed by a final request by noon Pr:lda;y t 
it necessary. 

(b) Confirmation of ReQuests. Wrt tten conti~t1on ot the request will 
be dispatched on Pr:lday in accordance wi to the follOwing f'ozmat 
unless otherwise agreed: This message will confirm our verbal 
request of this date tor the (stortng/dr&:rt1ng) ot kstd 
(iD/trom) the whole ot Cenad181l storage tor the period throu8h =_. ('lh1s request 1s based on an estimated average regulated 1ntlow 
ot _ kcts to AlTow ReservOir, _ kcts to ]).mean Reaerroir, _ 
kcts to tica ReservOir, and kcts to Libby Reservoir durtng the 
above mentiODed per1od, and anaverage discharge of' kcta trom the 
Arrow Project, kcte trom the DJncan Project, ----"'kcts tram the 
Mica Project ~ kate trom the Libby Project;r-

(c) Period Coyered by Request. Dle period covered by the request shall 
be tl'OGl 0800 hOW"S on the SUD!.a;r tollowing the date of' the weeld7 
request to 0800 hours on the SundQ¥ a week later. 
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(e) 

(t) 

(g) 

Release Determination. '!he amount at water released or stored during 
the period. or the request will be determined by the changes in reser­
v01r contents based on the recorded lake stage and storage capaci t;r 
table. tor nmcan (Exbilx!. t 11), Arrow (Exbib1 t 12) 8l1li llic. (Exbib1 t 13). 
!!he change in Arrow storage content "ill be determined using the recorded 
lake stage at the gauge near l'auquier, B.C. 

DeliTeg. Requested storage releases will be made er'tective at the 
Canadian-Uni ted States border. 'lhe request will be deemed to have 
been t'ul.tilled it the total 8JJl(l.1nt ot storage "ater requested is 
releaeed. trom Duncan, Arrow and tica reservoirs, proTided an amount 
equal to or greater than the !.Uncan storage water release is concurrently 
disoharged troll Kootenay Ls.k:e. 

Moditication. It an.r modifioation to a written request is agreed by the 
Operatillg Committee, a fUrther written request superseding the original 
wr1 tten request will be dispatched immediately by the U.S. Section ot 
the Operating COmmittee to the Canadian Seotion at the Operating Comm1 ttee. 

Non-Routine Operation. Any special operation which is agreed by the 
Operating COIIIIlli ttee will be ...,1 tably documented. 

(2) I811y Request tor Storage Regulation D.lring the Plood. Control Season. 

(a) Porecaats. ~~ay streamtlo" torecasts will be accomplished by use 
of computer simulation l1¥ the ColUlllbia R1 ver toreoaat1.ng Service. The 
:regulation center :required ~ the Plood Control Plan tor the tlood 
regulation will be located in tJle BOrth Pacitic DiT1sion Ortice, Corps 
ot Engineers, Portland, Oregon. 

(b) :D:illi Requests tor Project Outflows. Pursuant to the operating rul.es 
in the Flood. Control Plan, the outtlows troll. individual Canadian storage 
projects are specified on a day-to-da,y basis. Requests will be coordi­
nated by telephone daily or on an ae needed Oa8is, by oonference calla 
between members ot the Operating Committee or their representatives. 
The requests wUl normally prescribe the requested outtlo"s as a mean 
daily discharge in oubic teet per eecom, tor the 24-hour period trom. 
noon to noon ot each day. Daily requests tor project cutno"s "ill be 
doouaented by message dispatched on the Columbia lBBin Teletype Circuit 
trom the regulation center in Portland, Oregon. !.cknowledgement ot the 
teletype request will be made by the Canadian 8uthOrtt,. by teletype 
message. 'Ihe project outno"s trom Canadian projects will be detend..ned 
by .ethods 8S agreed upon t or the Hydrolleteorological Reporting Network. 
~ modification ot the documented dai1,y request shall be agreed by the 
Operating Co.m.ttee betore being put into ettect, and shall be docu.ented 
by teletype immediately thereatter. 

Re~at1on lUring Winter J'loods. Daily :requests tor project outlo"8 trom 
ceii8ii1 an projects are nomallJ' con:tined to the nood control retill period. 
D.ar1n.g periods ot high winter no"s in the Lower ColUlllbia RiTer, it a special 
regulation. ot Arrow storage becomes necessar,r to presel"Te the natural fiood 
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cODtrol storage et':tect, the outflows :trom Arrow will be regu..lated 
on a day-~8J' basis in accordance w1 th the reQ.uests o:t the U.S. 
Section o:t the Operat1.ng C01IIlI1 ttee. 'lbe requests :tor sucb regula­
tion will be in accordance Wi til procedures described above. 

6. OPEllATIlfG LIIIITS 

a. nmcan Project 

(1) IfaxiDl'" out:rlow - 20,000 ct's thrOU8h outlets 

(2) Min1J1111l average weekly outtlow _ 100 c:ts 

(:,) Mpx1.,m rate o:t challge in ruttlo" - 4,000 ct's per dq 

(4) Nonaal. t'ull pool eleTation 1,892.0 :teet 

(5) 1I0raal. mini·'m pool elevation - 1,794.2 :teet 

b. Arrow Project 

(1) Mer1 .. ,. outflow - Hl,yoical. 11111 t. onlJ' 

(2) lI1n1..auD aTerage weelcl.y outflow - 5,000 c:ta 

(3) Mexj_,m rate of cha.nge in out:now _ 25,000 cts per da,y 

(4) ' NorDal tull pool elevation - 1,444.0 teet 

(5) Normal minimum pool elevation - 1, 377.9 teet 

(6) M:nmce notice tor changes in outflow tor: 

(a) Drop in dOWJlstreaa level of: 

1/2 toot 
1 toot 
2 :teet 
3 feet or more 

Bone 
1 hour 
2 hours 

24 hours 

(b) Rise in downstream level ot: 

/2 toot 
1 toot 
2 feet 
3 teet 

lIone 
1 hour 
2 hours 
7 hours = only it notice ia rece1Ted early 

(betore 1000 hours) in UIe do,y. 
Otherwise 24 bour notice is required. 

More than 3 tee t 24 bru rs 

Bote: Eacb 5,000 c:ta change causes about one toot Tariatioa. 
in the downstreaa level. 
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o. tic. Project 

(1) 1Iaxi .. outtlow of 30,000 of's imposed to protect tailrace oo.:t'f'er­
daa. *-xilll.la outflow -7 be 11mited to 24,000 of's when IIclaughton 
Lake 18 above elevation 2}60.0 :teet and 101.ng cond1 tims exist. 

(2) M::I..Diuua average weekly outflow - 3,()(X) eta. 

Bote: In order to accelerate the 1nit1al tilling of'Mica 
BeeerYo1r, and when other coxdit1oDB pe1'lll1t, the ·'n'a,. 
avent.6e weeJd.T outnow :trom llica project will nol'Ml..ly be 
8et at 1,000 ot. during the 1976 til11ng eeasOD. 

(3) OporaUon during 1975-76 will be in accordanoe wi th the Prograll 
tor In! t1a1 hll1.Dg ot 1110& ReeerToir. 

d. L1b'ot Projeot 

(1) .r1 n ,. ouUlow 

(a) Wben the 8pill.~ capaci 1\1 ia insuf'ticient to paaa the reqR1red. 
now, the regulating ou tleta llJIJ.7 be used. IiIax1D11Dl gate opening 
perm tted at elevation 2459 .. 0 teet 1a 10.0 f'eet, at elevation 
2405.0 teet and lower it 1a 14.0 f'eet. IlaxiIllWll gate openings 
between elentiona 2459.0 and 2405.0 f'eet Will be detemined on a 
straight-11ne buis between 10 and 14 f'eet. 

Foreba,y nevation 

2459 ft. 
2425 ft. 
2405 ft. 
2350 ft. 
2287 ft. 

One Sluice 

8,3<X> cts 
10,400 cf's 
11,800 cf's 
10,200 cts 
7,800 cta 

Three Sluices 

24,900 ots 
3',200 ef's 
35,400 eta 
30,600 ots 
23,400 cfa 

(b) Desirable _Sy1D,m outflow will be maintained to aVOid OTertoppJ.ng 
the Deep Creek: Bridge. '!'be correspond1ng stage at BomIere Perry, 
Ihho, is about 10 :teet (20,000 - }O,OOO eta). 

(2) tin1 ... inetan'-neoua outflow - 2,000 efsf IIl1n1I11JJD weekly outtlow -
3,000 ot. 

(3) 1Iar1. .... rate of oh&llge 

(a) IIaJ' - Septellber - 1 ft. per hour 

.. tt. per 24 hours 

(b) October - April - 2 ft. per hour 

6 tt. per 24 hours 

(4) &o1'll&l. tul.l pool .l ..... ti"" - 2459.0 f.et 

(5) II1I11a1Jo peal .l .... tion - 2287.0 teet 
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ExhibU 1 

DE'f.uLBD OPERA'fillG PLU JOR CAJlADIJJI TREA'l'Y STORAGE 
I'IRST CRITICAL RIlLE ClJRTE JJID ASSURED REPILL CURVE JOB 1915-16 

&ld.-o:t-llonth Usable Stol"a8e Content 1n 1000 Sl'D 

Crt tical Rule Curve Assured Befill CUm y' 
IIonth funaan Arrow 11108 Total. funaan Arrow 1I10a Total. 

August 15 705.8 3519.6 3529.2 1814.6 31.8 0.0 0.0 1814.6 

August 31 105.8 3490.0 3529.2 1125.0 98.4 0.0 0.0 1125.0 

September 645.8 3280.8 3288.8 1215.4 165.3 0.0 603.4 1215.4 

Oatober 583.8 3204.6 3091.8 6886.2 196.0 0.0 115.4 6886.2 

November 460.8 2645.1 2851.8 5963.1 213.5 22.1 833.3 5963.1 

Dece.ber 410.8 1853.5 2191.8 4462.1 224.1 69.5 839.2 4462.1 

JaoWU'7 215.8 1514.1 1511.8 3361.7 234.5 123.4 630.8 3386.4 

Pobl'UarT 155.8 1193.6 1234.8 2584.2 244.0 156.4 819.1 2672.4 

llarch 93.8 1095.1 906.8 2095.7 258.1 235.5 823.4 2260.0 

April 93.8 631.0 319.0 1049.8 236.5 313.8 625.1 1498.6 

IIs.r 185.8 1131.6 813.8 2197.2 343.8 1443.3 1113.7 2900.8 

June 425.8 2822.4 2056.8 5305.0 532.8 2993.7 2452.3 5918.8 

July 611.5 3267.2 2834.2 6712.9 105.8 3519.6 3529.2 1814.6 

11 The Assured Refill Cu.rY'. indicates the end-ot-month storage content required 
to assure refill ot Canadian storage by 31 July based on 1931 historical. volume 
ot inflow tor tbe whole or remaining portion at' the refill period. 'ftJe year 
1931 represents the second. lowest historical January-July volume 1n:t'low tor the 
system as measured at The Dalles t Oregon. '1he natural To!..., of intlGlll' at each 
reservoir 18 reduced by deduo:t1.ng tbe Power Discharge Reguirement, nonpower 
:requiremente at 81 te and upatre8lll and water required :tor refill at upstream 
reaenoira. 

b Power Discharge Requ1rell8D.t tor each reservoir 18 de.tined in Rzhl.~ t 10, 
a8BU1liDg 80 mat Januar;r throogh July Tolume at !he Dalles. 



ErlUb1 t 2 

llE'liILED OPERATUG PLAIi !'OR COLUIIBIA RIVER TREATY S!OJ!.\GE 
SECOND CRITICAL RULE C>JRVE JIOR 1975-76 

End-01'-.IIIonth Usable Storage Content in 1000 SPD 

IIonth D.moan Arrow II1ca Totol. 

August 674.7 1754.8 3113.8 5543.3 

September 580.8 912.3 2933.8 4426.9 

October 370.8 684.4 2313.8 3369.0 

J'ovember 226.8 1n.7 1563.8 1968.3 

December 164.8 0.0 757.8 922.6 

January 26.6 0.0 0.0 26.6 

Pebn.tary 32.4 0.0 0.0 32.4 

llarch 41.1 0.0 0.0 41.1 

April 87.6 549.0 278.8 915.4 

IIay 202.3 1371.3 837.0 2410.6 

June 42.1 1927 .8 1669.2 3639.1 

July 637.4 2048.5 2754.2 5440.1 



Bmib1t 3 

DETAILED OPERATI1IG PLAII POR COLUIIBIA RIVER TREATY STORAGE 
SECOIID CRITICAL Jm.E CURVE 

1976-77 

Ertd-ot-Month Usable Storage Content 1n 1000 SPD 

IIDnth lAmDan Arrow llic. !otal 

August 520.5 2663.2 3529.2 6732.3 

September 283.2 2039.5 3529.2 5851.9 

October 98.9 1561.4 3306.3 4966.6 

November 27.7 1136.0 2963.6 4127.3 

December 27.7 456.0 2405.7 2889.8 

January 0.0 81.3 1657.2 1738.5 

Pebruary 0.0 150.8 849.4 1000. 2 

llarch 0.0 28.6 490.4 519.0 

April 33. I 511.6 535.6 1080.3 

IIa,y 147.8 1636.0 906.2 2690.0 

June 366.5 2083. I 2214.7 4664.3 

July 473.9 191 1. I 3347.0 5732. 0 



Dft'UBD OPER.U'I.:l PLAB !'OR COLUIIl!IA RI'm! THEA'!'! S!ORJGl! 
mIRD CRITICAL RULE ClJRVE 

1976-77 

EDd-o:r-~th Usable Storage Cootent in 10CX> Sl'D 

lIoath DuacllD Arrow II1c& Total. 

August 705.8 1627.9 3288.8 5622.5 

September 580.8 881.7 3529.2 4991.7 

October 370.8 305.2 3312.2 3988.2 

lI'oTeaber 226.8 0.0 2712.2 2939.0 

December 164.8 0.0 1925. 2 2090.0 

Janua:ry 26.6 25.4 1013.4 1065.4 

l'ebNaI')' 26.6 0.0 229.4 256.0 

"'rch 26.6 0.0 0.0 26.6 

April 26.6 243.5 0.0 270.1 

"'1 183.5 974.3 71}.7 1871.5 

June 420.5 457.0 2141.1 3018. 6 

J1111 643.0 548.9 2717.7 3909.6 



Rxh1b1t 5 

DBTAILED OPERAfiNG PL.Ui I'OR OOLUMBIA RIVER TREATr STOIUGE 
TRIRD CRIT1CAL RULE CURVE 

1977-78 

1!Dd-ot-llonth U .. ble Storage Content in 1000 SPD 

IIonth Duncan Anow II1C8 Total 

Auguat 375.6 1906.6 3529.2 5611.6 

September 250.3 1664.5 3529.2 5644.0 

October 45.7 1664.4 3322.0 5032.1 

NOTember 0.0 1173.3 3016.4 4191.7 

Dee •• ber 0.0 130.5 2456.4 2566.9 

JanuaZ}' 0.0 1}o.3 1472.4 1602.7 

Pebzuar,r 0.0 125.4 575.2 700.6 

.reh 0.0 "23.1 0.0 23.1 

April 0.0 0.0 0.0 0.0 

IIoy 36.6 1107.7 36.5 1163.0 

June 256.7 1196. 3 945.5 2396.5 

July 237.3 640.0 1906.4 2963.1 



Exhibit 6 

DETAILED OPl!RATIlIG PLAlI lOR OOLUIIBIA RIVER TIiEAn S'I'ORAGE 
JIroR.l!'II CRITICAL IDLE CURVE 

1977-78 

Eod-ot-Month Usable Slorage Content 1n 1000 S!'l) 

Month IN.ncan Arrow IIlca Total 

Au&uet 705.8 364.0 2848.5 3918.3 

September 465.8 237.2 2638.5 3341.5 

October 255.8 383.2 2275.2 2914.2 

November 110.8 481.8 1825.2 2417.8 

December 26.6 343.2 1124.6 1494.4 

January 0.0 618.6 275.2 893.8 

l'ebruary 0.0 0.0 0.0 0.0 



EJ:b1bU 7 

DE'rAILED OPERA!IlIIJ PLAII lOR COWIIBIA RIVER TREATY S!ORAGE 
l'WR'I'II CRITICAL RULE CURVE 

1978-79 

End-ot-JIontb. Usable Storage Content in 1000 SPD 

IIonth ilun<>on Arrow lIi.a 'rotal 

August 161.6 578.6 2029.7 2U69.9 

September 27.5 649. 2 1943.8 2620.5 

October 0.0 543.1 1676.9 2220.0 

lioTel1ber 0.0 439.1 1229.4 1668.5 

December 0.0 63.6 407.1 470.7 

January 0.0 95.0 0.0 95.0 

February 0.0 0.0 0.0 0.0 

March 0.0 0.0 0.0 0.0 



1st 
IIonth 1975-76 

August 15 2487.3 

August 31 2447. 3 

September 2182.3 

October 1922. 5 

November 171 2. 8 

December 1476.9 

January 1074.2 

February 755.2 

March 459. 3 

April 508.8 

IIa,y 1058. 1 

June 2089.5 

July 2089.6 

RxlUb1 t 8 

CRITICAL HIJLE CURVE AND ENERGY CCIITBIIT CURVE 
LIBBY RESERVOIR 

End-o:t-Konth Usable Storage Content in 1000 SI'D 

Crt tical lb.tle Curves 
2nd 2nd 3ro 3ro 4th 4th 

1975-76 1976-77 1976-77 1977-78 1977-78 1978-79 

2392.2 2046.4 2487.3 2487.3 2119.0 2487.3 

2392.2 1934 .4 2487.3 2487.3 1900.2 2443.9 

2287.8 1886.4 2254.~ 2337.3 1874.0 2176.3 

2004.9 1862.4 200!.9 2060.6 1535.5 1671. 3 

1759.2 1411.0 1778.7 1777.3 1184.5 1187.3 

1478.1 852.8 1282.2 1456.3 785.8 787.3 

1050.8 305.9 827.3 1091.7 386.4 387.3 

687.0 328.3 831.4 1083.6 0.0 0.0 

363.0 346 . 3 633.1 1088.7 0.0 0.0 

596.6 612.7 674.6 1073.2 0 .0 0.0 

1140.2 1158.9 1190.9 1595.2 0.0 0.0 

2013.2 2139.6 1790.5 2206. 9 0. 0 0.0 

2487. 3 2487. 3 2057.3 2487. 1 0.0 0.0 

Energy Content 
Cum 1975-76 

2487.3 

2447.3 

2182.3 

1922.5 

1712.8 

14 76.9 

1340.8 

1316. 6 

1296.0 

1273.8 

1728.5 

2274.5 

2487.3 



Month --

Exhibit 9 

DETAILED OPERATIl«l PLAJI POR COLUIIBIA RIVER TREATY STORAGE 
LOfEST IDLE WRVE BASED ON 1936-37 HYDRC COllDITIONS 

1975-76 

Ecd-ot-lIonth Usable Storage Conten ts in 1000 SlD 

Arrow II1cs Total 

January 113.7 829.5 

365 . 2 

831.5 

February 377.8 790.7 

IIarch 0.0 0.0 0.0 0.0 

~ 

566.2 

231.2 

0.0 



El:hib1 t 10 

DETAILED OPERATIlI(; PLAN EUR COWMBIA RIVER TREATY STCRAGE 
1975-76 PLOOD CONTROL REP'ILL CURVE 

AND V ARIA1!LE REl"ILL CURVE PROCEroRES 

The Plood Control ani Variable Retill Curves indicate the end-of-month 
storage content required to refill Canadian storage based on to:recQeta ot 
natural lnt10w Tolume. The "probable forecast volume at eaoh reseM'oir 1s 
reduced by deducting the 95% confidence forecast error, project discharge 
requirement, nonpower requirementa upstream, and water required for refill 
at upstream. res8rYoire. Studies made for the U.S. Coordinated Sy'ate. Opera­
tion tor 1975-76 lDilcate that the Power Discharge Requirement t or all 
cyclic rea8rTOire must be greater than project minimua release to allow 
tilling in aocordance "1 th the Principles and Procedures coincident "1 th 
carrying system firm load "hen b Delles natural Januar,--July I'Wloft volume 
18 lower ~ 95 million acre-teet. The following schedule for Power Dis­
charge Requirementa will appl1 tor 1975-76: 

POIIER DIS(JIAIGE R>XlUIREIIElIT, CPS 
POR JAllUARY...JULY VOWIlE, mB DALLES, ORmON 

80 IIAP 2Q1IAP 2~ IIAF 
Jan Apr Jan Apr 
Peb IIa,y Feb IIa,y All 
Xar Jun Jul ~ Jun Jul Periods -- --

lI1.a 3,000 11,600 14,600 3,000 6,300 8,300 3,000 

Arrow 5,000 17,500 34,500 5,000 9,600 14,000 5,000 

D.lncan 100 1,700 1 t 700 100 900 900 100 

Libby 3,000 4,200 4,200 3,000 3,000 3,000 3,000 

If the forecasted natural January through July volume at The Dalles 18 1es8 
than 80 MAP, the Power Discharge Requirement in the 80 MAP sohedule will be 
used. If' the forecasted DAtu.raJ. volUllll! at '1he D!lles 1s greater than 95 llAP', 
the Power Discharge Require.ent .,111 be project m1n1mwa release. Par inter­
mediate forecasted volUJDe8, 1be Power Disoharge Requirement Will be inter­
polated linearl,. between the values shown above. ~ Dalles Tolume forecast 
JI8Cle at the beginning at each applicable month aball be recognised in cOII.pu.ting 
the Variable Refill CUrt"8. 

It 18 recognized that the Canad.lan Section has the right to make changes to the 
re1'111 curfte tor lndlT1dual projects prortded the effect of these changes 18 
consistent with 'the oomposi te retill cum tor Total. Canadian awrage. 
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1111 . 2 

8Z .1o 
76 . 6 
70,11 
65 .z 
513.6 

510.2 
1t8.S 
"3.5 
3 e .• It 
lJ.J 

2e ... 
23.6 
le.g 
I ..... 
10.0 

5 •• I.' 
1 •• 
5.' .. , 

• 
I I J. I 
106. '3 
100.11 

13" .11 
ee .! 

11 2.9 
17. I 
1 1 .10 
65.1 
60 .2 

5" .1 
1013.3 
10 It • I 
JII . '3 
n.a 

Z5.g 
Z".O 
19.1t 
,I, .a 
10.1t 

'.J '.J 
1.5 .. , .. , 

10.1 
13.0 
15.0 

, 
AVERAGE 

DIffERENCE 
PER TENT~ 

I 13.7 
101.5 
101 ... 
95." 
119." 
aJ.5 
71.7 
72.0 
66. 3 
6 0.7 

55.3 
1t9.9 
1t".6 
u ... 
34.] 

Z9." 
Z" . 5 
19.a 
IS.! 
10.13 

'.1 ' .7 
1 • 1 

••• 7.7 

10.It 
I Z. a 
I ... a 

. ., 

." ... ... 
.59 

." .57 
.57 
.56 
.55 ... 
• 53 
. 52 
.51 
.50 ... ... .,. 
.It It ... ... . ,. 
.J5 
.31 

." ... 
.ZI 
.17 

lITable taken directly from B.C. Hydro's table dated Feb . 21 . 1971 . Storaae below ~levation 1724.2 teet has been subtracted out . 

LA .. 
ELEVAtlON 

IN FEET 

lal5 
1811. 
1813 
1512 
1811 

I e I 0 
la09 
I eo5 
1507 
1506 

Ie 05 
180 .. 
IfI03 
IBIZ 
leD I 

1800 
1799 
1798 
1791 
1796 

1195 
179 .. 
11'33 
17'J2 
1191 

I11JI 
17at' 
Ilia 



ARROW LAkES 
1.1 "" Sl OIU(.e BHOW HEVAlION 1 '04 4 . 0 

" 
1000 S . F . O. PACE OF 2 

LAkE lfNTH~, OF FffT AVERA'E LAIH 
f LrV A' JON DIFFflt ENC E HfVAT ION 

IN FHl 0 2 , , • 7 , • PFR TENTH IN FEET 

14~() )·n .. . ~ u. o 0 . 0 0 . 0 0 . 0 0.0 0.0 0 . 0 0 . 0 0 . 0 0.0 14 ~0 
144" '~11 . ~ )Q I 'I . } )'l2!:1 .8 3'l32 . b l Q) ... . ) )'l 'f..l 3Q!l2 . 8 ) 9 !>9 .6 3966.4 3Q13.1 6.75 1449 
I .... !! )f ... ~ .1 )~51 . P 3858 . 0 380!.) 3872 . 0 38 71!.7 3!1P~ .4 3891 .1 3"Q8.q 3905 . 6 6 .72 14"8 
1 ...... 1 :n18. ~ 318 4. '" 1791. t. 37'lS . :3 3e05 . 0 3S 11.1 lett' . 3 )825.0 3831. 1 38311 .4 6.b9 1 .... 1 
I ...... t, 3 111.1 1718 . 4 3725.0 37)1 . 6 3138 . ) 3 1405.0 )15 1.t- 3158 .3 3164 . 9 3171. 6 6 . 65 1 .... 6 

1""S )e4~ . ~ 3605 2 . 1 36!>f' .1 36t~ . ) 3e l 1 . 0 ~6 1 8 .6 361'5 . 2 3691 . 8 3698 . 5 )705.1 6.1;-2 1 .... 5 
144 .. 3 ~ 7<;.6 )5St, . 2 3592 . R 3!>q .. . 4 3t.05 . 9 )e I 2 . 5 361Q.l 3625.1 363Z . 3 3638 .9 6 .59 14104 
1""' 3 3 ! 14 .1 352(1 . 6 ~521 .2 35H . 1 35 ' 0 . 3 35" 6.11 3553 . 4 355" .9 3566.5 3513 . 1 6 .55 1""'3 1442 3441: . '" 345" . 4 34to l. 9 3'of . 4 3414.Q 346 1.4 34f" . (1 3 .. 4" . 5 HO I . O 3!>07. 0 6 . 52 1 .... 2 
14"'1 3)f4.L n90 . ~ 33"'. C 3 4 03 . 4 3 " OQ . " 3416.4 3422 . <1 3 429 . ... 3ItH.9 )442 .... 6 . 4C1 14"1 

11,,4(1 HI9. !:: HI!I . <I 3332 . ) H3f..f 3)1.5 . 2 33~ 1.7 330,8.1 3364.6 3311 .1 3371.5 6 . 4 5 1440 
1 ')<' 32&~ . : 316 1. 7 l2te .1 3274.'" 328C. .<;1 3287 . J 329) . 1 HOC. . 2 );'>;06 . 6 ))1) . 0 6 . ... Z 14)q 
I .. 3£' :0 1"'1 . 4 3 191 . 7 32(1 4.1 3Z I 0 . ~ lZ I6 . <i 3~2) . 3 322 ... . 1 3236 . 0 3ZI.2 .1. )l1.6.6 6 .3" 1438 
1" :'" 3 ln.f 3 1) 4. 2 ) 14 0 . !> 3146 . P 3 153 . 1 31~" . 5 )165 . <;1 3 11 2 . ) 3 11 8 . 6 ) 1 85 . 0 6 . )5 1"31 
143t- )1..6".6 )07( • • 9 3017.2 lOR) • . )089 . f )096 . 2 3 10Z . ... ) 10e . 8 3 11 5 .1 312 1. 5 6 . 32 14 36 

1" 35 3CtG I. 7 )(10£0 . (1 )014. 3 )020 . " 302" . 8 )033 .1 3039.4 )040 5 .1 305 1. 0 )058 . ) 6 . Z9 14)5 
1" ) 4 2C. ;;Q . ] 294 5 . 1" ] °51.7 2q~7 . 9 2964 . 2 2<;1 10 .... 2976.1 Z9f'2 .<;1 191'1Q . 7 1~0, . 5 b.25 14310 
14) ) ~1:l77 . (' £1'(1) . 2 21'8<1. 4; 2P" 5 . 1- 290 1 . E 2Q08 . 0 2<;1 14; .1 2920 . 5 292t- . 7 N )2.<;I b.ll 1433 
lio n 2f15 . 1 7f2 1.2 H2 7.4 21!33 . 6 Zf)'J . " Z,.46.0 2"52 . 2 ZI!5". 4 1864o.b 2870 . 8 6 .1" 1432 14) 1 27~) . ~ ;>759 .1 2U5.8 7712 . 0 1178 .1 17810 . '3 279(1.4 77'lt..6 2802 .7 21.'08 . 9 6 .15 1431 

14)0 :<6<;" . 3 269f .4 210 ". 5 2110 . 6 211b.f 2122 . '1 272'1 . 0 213!' .1 21401 . ) 2141.4 6 .12 1<430 
1"29 2f) 1. 5 262' 7 . ... Z64 ) .to 2t. .... . 7 1655.6 266 1 .11 2t.b7 . 'l 26'74. 0 Z680 .1 Z686 . , 6 . 06 1429 
142 6 25 7 0 . "' 2571. 0 251'3 .0 2!>I'Q. l :'5<;1~ .1 260 1. Z 2601.7 Z61).3 2619 . 3 2625 .1" b . 05 14 28 
1421 25 10.1 751 t- .1 2SZ7 . 7 252e .A 2~)4 . 6 2540.8 2 '\1.f> . l'I 2552 . 8 255t'! . 'l 256040 .<;1 0. 0 2 1" 27 1426 2 ' ~Ci . l' 2 456 . 1' 2 4foZ.1' ,,41'-6 . 1'1 7471" . 1 Z1. 1!0.7 7486 .1 2 492.7 2448 .7 2504. 7 ~ .99 1"26 

14 2~ 2)9 1. Z 2:09 7 .2 2 40). 1 2409 .1 2 415. 0 2421 . 0 24U .. . 9 24)2.9 24;)6 . <;1 Z444. !! 5 .96 1425 
1424 2~3 1. C; Z~37 . f\ Z34) .7 234;9 . to 2355 . t- 23b l. 5 2~61 .4 2313.4 2)7 9 . ) 238'5, . ) 5 . 9" 1"2" II", '\ ; .. 1 ; .f 2np .'7 ?ZI' ''.''' 22<;(1 . '" 27<16 . 4 Z3!\2 . ) 2306.2 Z31 4.1 2320 . (1 2JZ5.Q ~ .. <;IO 1423 
1" 7" Lil 4.1 2.20 . 1" 21lS . E 1::'31 . 7 2237 . 5 224 3.4 7]1,,9. ) 2255 . 2 l26 1. 0 1266 . 9 5 . 67 14 22 I'" 142 1 2 t!!.? " Ibl . ~. ~ I t:l .4 711) . 2 2 11<; . I" 2 1t'4 . 9 2 1<;1 (' . 1 21<1b . 5 2202.4 2208 .2 5 . 1! 4 14Z I 

~ g 
1420 ?('9 7 . 7 ; 10) .5 L I09 . ) 2 11 5 .1 2"0 . 9 2 126.7 2132 . ~ 2131! .) 2 144.1 2 14Q.Q 5 . 80 1It 20 

~'" 14I '"i :{ ... ( • • 1 2(\45 . 4 L05 1. 6 205 7 . 4 Z06? .1 2('1611 ... 2014 . 6 20fO .4 2086 . 2 2091 . 9 ~.76 1419 ... 
141P l " P;: ... 1 <;18 f' . t> 19<;4.3 20(1(1 . ( It>O~ . '' ;:0 11. 5 20 11. Z 2012 .9 2028 .1 20)4.4 5 . 12 11118 0 ... .. 11,,11 1 ',6 . 1 1 <131 . t- 1931.4 19 .. ) .1 I C;4!! • P 1954 .. 5 I <1M'.1 1 ~65 .t' 1911. 5 1'117.2 5 . 6P 1417 ~ 

11,,11- I Hc;. . f. 1"15 . 2 l" flO . 9 11!86 . 'I 1 I!<I~ . 2 I PQ1 . 6 1(10 ) . 0; 1<1 0<1.1 I ff l". !! 19<'0." 5 .65 iltl6 "' ''' 
14)0, If 1: . 5 16 1 <;1 . 1 18;" 4.7 I tl30 . ::' I I'!J5 . '1 1 8 1,,1 . 5 H!1. 1.1 1851 . 1 18 5 8 . 4 186 .... 0 5 . 61 1415 141 .. l":'! 7 . t 11b<! . ) Pb b . 9 11'" ." 11" ( . 0 171' '1 ... 11Q l . 2 179#) .7 1802 . ) 1807.9 5 . 57 1414 1 .. 1::' 11(': . 4 110 1 . .. 11 13 ... 17 1 <;I . U 11 2 010 . !i 11 30 . 0 }73 5 .~ 11l.1.1 174b . 7 17S2 . 2 5 . 5 ... 1413 141. It. .. l ... 105:< . /1 1 t-~" . 3 IM-l ." lbto<;l. 3 161l.. f! 1~" 0 . 3 16f' o;.f I b<;l l. ) 1696 . 9 S . SO 1412 
1"11 1,0;. 2 . 1 15Q8.1 IM13 . b 160 9 . 1 1 014 . ~ 1620 . 0 I ~Z~ .4 16)0 . 9 16)6.4 Ibltl . 9 5 .. 41 14011 

8CH - ENER GY MANAGEMENl SEC liON 
FfBRUARY 2.8, 197. 



7 ., "" 
l"'to:.~ 

t II ViT JON ,. HET • , ) 

Hie 1)31: .4 1 !:I 4 3 . P i !.",c. 7 I ! ~4." ,<.V, 141'4 . ... 14,!19 . 9 14~ ''>.l 1500. 1-
14"!' 14 )O . Q 14)6.) 1"41.6 14"'60 . 9 
'4( 7 1-~11. '7 Hil j;c i" ]e-, . 3' 1393 . 1 
.40b I n ... ? 1 :;30 . 0 1 335 . 3 134 0 . b 

140!- u.n .1 1177.4 1;'&2 . b 1181 . 0 
14 0 .. IHo • ., 1224 . f 12;,0 . 0 1235 . :3 
14\;3 IIt-7.: 117 1 . ... 1177 .7 IH C. '" 
14ilZ l I C5 .1. Il io:-, 112s . fI 11 30 . 0 
140 1 l ('1b3 .Q 1069.0 In74 . 2 1079 . :;' 

14C(" 1 (12 . l 1 ('1 17. 0 l un . 0 1018.1 
1'''1< <It-z . e; 96 7. ~ 07 ~ • b 9 77. 6 
13<1t 9) 1 . ? <;1 )7 . 6 9;;2.6 9n . t-
13 .. 7 fc;.:3 ·. ::: e 6i( .1 1'''13 .1 11 7~ . O 
1.)060 f}4ol fll'~ . 0 1'-1) .<; ~18 . p 

IJCi~ '7t '5 . i nO . 1 77 5 . 0 779.1-: 
1 ~~ Io ? I( • ~ 721 .1 126.0 7:~0 . Q 

nc,3 r, t"l. ~ "12 .4 677 . 2 6<1 L . 1 
13\;2 t. ( q . :!o' di. . f t-ie-. Q bB . 7 
t:"d ~ 71.4 576. 2 5f' 1. 0 5"'5 . " 

\ 3""(' ~ 1 ... 2 !-Z f' . o !'i 3 ~ .6 B8 . ;" 
t :b9 .. 77.c, 46 2 . :; lob" . 1 49 1. fI 
1 3l"f 4 31 . 3 43b . fi 441.4 44 5 . 9 
l ?-f 7- 3"7. 2 39T:"b 3Q6 :-1 40C . t 
1: 1't> ~4;: . l 3'" '7. (1 ) 5 1 . 4 3~5 . C. 

Dt-5 ;911 . ~ 301 . 0 307.1 J 11.1 
131:10 2~ 4 . 0 750 . 0 703 . 3 26 7. 7 
13~?o 1 11 . 1 215 . 5 2 19 ." 2~ 4 . ;,. 
1 Sf-2 I6b . t: i7 2. b 1'1 6 . 9 1ft.:' 
Dil l 12b .1 1)0.3 134.5 13t<.7 

131:(, 11"' . 3 8f' . 5 92.b °t- . l 
1:;7<, 4 3 . ; 4 7 . ) 51 .4 '5! .' 
Dn ' . 7 ' .1 10 . 8 14. b 
f3i7 ~)7:. -33 .] - 19 . 2 - 15 . ;. 
IHt. -7b. ? -72. ) - bf' .'" -1-,4 • .. 

1)7~ -114.( -11 0 . F -107. 0 -1"'3 . .. 

,lR.P CJW ltK"'$ 
S lO R. t Gf SElow ElE'V An C'l N 1444.0 

IN t OOO 5 ."'. 0 . 

H~l"S 0' F[n 

, , b 7 

1500 .1 1 5B . ~ 15 70 . " 15760. " 
15(11) . (1 151 1.4 1 ~ 16.I' 1521 .1 
14 '!12.3 14 !:1 7 . 7 !463 . 0 146f' . ~ 
13"e:q 14 0 4. 3 14 0Q . 6 1414.Q 
13"'~ . «1 I H I. 2 t:!'I !:Ib . !. 13lo l .~ 

1293 . 1 1 2°~ .4 1)0].7 1308.<; 
11:40 . ':: 11"5 . ! 1751 . 0 12560.3 
1 He . l 11 93 . 4 ll08 . 1- 1 203 . 8 
Illlo .1 1141. 3 114 t- . 5 11 5 1.7 
I OP 4. !. 10I.'Ci . t. 1{'I0 4. 8 1099. <; 

1033 . ? 1(l3f' . 3 10 4 3 .4 104 t' . 5 
01'7 .6 9f1 7 . 6 C/'7 .7 ':197 . 7 
9 3-2 . 6 9)7 . t. 9 41 . 6 <;141 . 5 
t'to l : 9 8«7 . CI ~9Z . n E'Q7:~ 
'33 .7 1':'>'1' . ~ 11: 4 J . !> £1'41' .4 

784 . 7 7 £<1. 6 794. 5 '700.4 
7:35 . e '74 0 .7 '74 ~ . 6 750.5 
687.0 69 1 . 8 eo96 . 7 70 l.b 
b)e.. !> b43 . 3 641" . 1 653.0 
5<o(l . !. 50 5 . 3 t-OO.l b(\4.<;1 

543 . 0 0;. 47.7 552 . .. 5!>7 . 1 
4<;1b . 4 !'01.0 "05 .1> 510.1 
4 50 . ~> 4 5 ". 0 4 5Ci .b lob" .2 
405 .1 " (09 . 6 4\4. 2 41f'. '7 
3t.0.3 3 b" . 8 3t>0 . 3 373.7 

3i b . 0 32(1 . 5 324 .9 329 . 3 
172. I nt> . ! 280 .0 2~5.3 
2:28 . ~ 232 . 8 23 7 . .. " 101.5 
U!' .4 I E9 .1 19". 0 19f'. 3 
14 2 . " 1107.1 15 1. I. 155.t. 

lOr.. . 0 10! .1 100 . 3 113. !' 
59 . 1- 6 3 . 7 b 7 . 1.' 71.<; 
18 . & 2 ; .<1 U . 9 ) 1. (' 

- 2 1. '1 -17 . :;' -13 . 3 -9. 3 
- 60 . to -!ot-. 7 -52 . I! -45.9 

_O<l.~ -Q~.5 - 9 1. 7 -1"7.1' 

PACt ] 

AVERAGE 
DIFFER.ENCE 

• • p," lfHTH 

1 '!let . 'J 1587 .2 ~ .4 ) 

1527.6 15 33.0 ~ . 3<;1 
14'p .7 1~7".1 5,.!3b 
1420 . 2 1425." 5 . 32 
1 3607 . 1 1372 .... !:I. 29 

1)14. 2 131 9 . 5 5 . 260 
Hb l. 1> 126b.8 5 .2lo 
120Q . l 12 14.3 5.22 
11Sb. CI 1162.1 5 .19 
11 05 . 1 I1t{l. 2 5 .1 5 

10'53 . 1 1058 . b 5 .11 
I {'I02 . 7 1007. 8 5 .03 
Q52~ '~,! . 5 4.99 
901 . 1' 907 .1 4.9'5 
fl53 . 3 85~. 3 10.91 

e04. 3 e09.1 4.88 
75 50 .4 1600.) 4 . ClC 
70 60.4 111.3 4.87 
6 5 7. P • 6b2.7 4 . ~3 
600 . 7 61 4. 5 " . '78 

561 . n S6 b .7 4.? ) 
514.0 5 19 . 5 4.63 
4b S.t 473. 3 10 . 57 
423 . 2 427.7 4.51 
:n8.1 382 .7 4.4b 

333.7 338 .1 4.41 
2Ro .7 294. I ".39 
245 . 9 250.2 4.)4 
2(12 .6 20b. o 4. 29 
15<1 . 9 16 4. I 4.23 

117.7 12 1.9 10 oJ 7 
7 6 .1 80 . 2 4.11 
)5 . 1 39 .1 4.05 
- 5 . 3 -1.3 3 . 98 
~5.0 -" 1. 0 3.91 

-(13 .9 - PO .1 3 . ft ... 

PO~ - ENrRCY MAN H . f"'eNT SEC TION 
FEf, ItU,t,Rv 28, 1974 

0 ' 2 

LAKf 
HEVAllOH ,. FEfT 

1410 
140<;1 
140 e 
140 7 
140b 

11005 
140 4 
1403 
1402 
1401 

1400 
1399 
1398 
1397 
139t-

1395 
1394 
1393 
1392 
1391 

1390 
1389 
1388 
1387 
1386 

1385 
1384 
1383 
1382 
UPI 

1'" 1380 • g 
1)79 

"'''' lHe ~ 

1377 0 ... 
" 1376 ~ 

"'''' 
137 5 



"' N4tK;HTCH UKE 
STORAGE AIiOVE f L fVATlQH '17' .. 1"00 5 .F . O. PAG£ '" • l AK E TEHllH '" FEE , AVEIUC.E LM~ , 

ELEV.,IGN 
0 1 FF ERENCe £lEIIU ION .. FEEl , • • , , , 
'" te hT-l " FEET 

2415 10121.1 '"' C. C 0 . 0 0.0 0 . ( 0 . 0 0 . 0 0.0 ' . 0 0 . 0 H7S 2" , .. 10(&7.5 10(-72 . 9 10078.2 10(;&3 . & 1)069 . 0 100<; .. . : lcon .7 1(105.( 10110 ." 10115 . e 5031> 24Tl, 
24'3 1001".1 10(1<; . to 10C'24 . S I':Hil').1 10035.5 IDe .. c. . Ii ICO"&.1 10(,51.5 1005& . 8 10002.2 5 .!4 2 41 ) 147 2 <;~&O . e 90;66 . ; 'i'ilI . S 9"1& .s 9"82 . 1 9981 . 5 <;992 . 8 0;998 . 1 I OC.Oj . .. leH,8 . e 5 . )) 2472 2411 99('7 . 8 "'>l).t "qlil ." 9923 . 7 '1929 . 0 99)4.) .... 39 . & 994'0 . " 90;50.2 9955.5 5.) 1 """I 
.. ,,'" 'US". 8 "t .. o . 1 9865 ... 9810 . 7 9870 . 0 9681 . ) <;fi86 . .. <;IIHII . 9 9897 .2 ".,02 .5 LZ<; 2'070 .. .. to; 'lSC".1 <;e('7 . ::' 'Ull . 6 9811.9 'U13 . 2 9628 . .. <;lSH . T 9639 . 0 9& ..... ) 964 '1 . 5 5 . 28 241!o9 2'068 <;14 ... 5 975 ... 7 ,,700,).,) <;1&5.2 911e .5 971'5.~ 'nil . 0 'He~ . ! 9191 . 5 <;1796.& 5 . 26 Ht>& z .. .,7 96~1. I 9102.3 Hel . 5 911.< . 3 91l8 . c< 972~ . 2 9721! . ~ " 7 B.1 9139 . ') '17 ..... Z 5 . H 2 .. bl 
l .. t" 9t ..... a 965C<.C. ~II~!I . " 91100 . ~ 9"115 . 1 9070 . ~ '1070. I 9,,1!l ." <;11811.11 '>b'l1 .8 !I.B 2 .. t., 

240~ 9592 . 7 9~97 . '> 9bC<~ . 1 9boa.! 9~13 . 5 it 18 . 1 96'~' 9 "t>29 . 2 <'63" . .. .. t::".11 5 . 21 2465 
240" 95"C.8 '15"0 . r <aSI . 2 955~.3 95t:l.5 9~60 . 1 9571.9 0;517 . 1 "582 . } "~61 . 50 5 . 19 2 .. 6" <1,63 91,89.(> 91,91, . .. 9 .. <;9 . " 95t.4 . 5 9509 . 1 9H". 9 0;52(, .1 <;'Sl!l . 2 .. 530.4 9~l5 . 0 5 . Ie 246) '-462 94)7.4 94" ~ • 0 " .... 7 . 0 9 .. 52.9 9 .. 58 . I 9,,0!.2 9"68 . .. 9'o1).~ <;1"18.1 .. .. 8!.9 5 . 10 " "112 Hill <;)80' C' 9~91 . ~ 9190.3 9"0, . .. 9"00 . " 9 .. 11 . 1 .... It> . 9 9"22.0 'iI"21 . 1 "'''32 . 3 ~ . I" 2"01 

~"60 9B". 8 93)0; . S 9H5 . ..J 9)5G. I 9355.3 936e . .. 9305 . ~ <;31C. . o 9nS . 8 SHO.9 5. I] ""bO 2H9 9283.1 9a6 . ~ 9l93.9 929" . 0 9)0" . 1 9lC9.Z 9!1" . 3 9!1" . .. 9~"1, . 5 <1229 . 7 5 .1 I 2"59 2"58 9a~ . e 9'<')7 . <; 0;2"2.<; 92" 8 . 03 9253 .1 <1,258 .2 0;"03 . 3 S208 . " <;lH . 5 "'116 .b '),09 ""58 ""~1 9182 . C< 9167 . 1 "192 . 2 9'''1 . 2 920" . 3 '!IN ... 9 .. 12 . " "<'11 . 5 H"2 . 11 cal, '7 5 . C<8 .... 51 2 .. !lt 'U31 . " 91]0.~ 'H "I. 5 9140 . 11 915\ . 6 91!t.1 <'1111.8 <;tt6.B 9111.9 <;111 .0 5 . 00 .... 50 

""55 9C81.0 9(,£0 .1 '>09 1.1 9090 . 1 9101 . 2 9100.2 9111.2 '>!l0.3 <;12t. 3 '11'- 11." 5 .0" 2"55 
2"5" 9(.30 . e 9C35 . f 9C"G . 9 90HoII <;0~0 . 8 '" 5~ . " 9('1IC< ." 90t>~ . " "CllI ." 0;00 . 0 5.02 2"5" ""53 8"8(. . 7 a'>ss . 7 699v . 1 1I~"5 . '7 90(,,) ~ '7 <;005 . 1 901(,7 90 15 . 7 9C20 . 7 <;C<5.8 5 . 01 2"53 2"52 8930. ~ 8935.E 69" 1) . 1 89 .. ! .1 e<;!:O . l 6i55 .1 896e.7 b90~ . 7 6910. 1 8<;7!1 . '7 " . 99 2"52 24!it 8881 . 0 UB".( 8891 . 0 8695 . 1 8 100 . 9 d9C'5.~ t~H .9 891 !I.~ 1920 . 8 8"'25 . 8 ".91 2"51 

2 .. 5l 8631 . " h ,le ... 6;"1. 3 8""II . i 8e~1.3 ~6 Sc. . .. 1861 . 2 6600 . I 61011 . 1 enc..1 4 . 9t 2450 2 .... 9 n8~ . C 8161 . ( 8191 . c; 5190 . 6 6!01. 6 88Cre . l 8611 . 7 6Blt . t 8el l . 5 &e2~ . S " . 9" 2 .... 9 2 .... f 913i . 8 nl7.7 eNi . 11 8147. 5 815 ... !I 8151 ... 8162.3 61t 1.~ 1>172 . 2 d111 .1 ... <;2 2 .... 6 2 .... 7 8b83 . 7 8tt6 . t ge91.S 6<>96 ." 810) . ) 87C-8 . 2 81t ~ . I UtE . 0 e122 . 9 '727 . 9 4 . 91 2 .... 7 c .. .. t 8634 . C 8t3" . 7 ~o "' . o ao"9 . ~ 8,,5 .. . J h5 ... Z etH.l 60t c . O 8117) . 9 8~78 . 8 .. . 89 2 .... 11 

2 .... !I e~at.o 15<;(.<; .:l59!. ~ 60" . 0 11605 . 5 at Ie. " fol~ . 3 ~b'<'(, .l 8~"~ . ~ 8t2S . .. ~.87 2"45 
iI''" 24 .. .. 8~~7.~ I~ " " , :: ~5" 7 . l £55i . ) a5St . 9 t~tl.7 '5011 . 11 6511.4 f516.) ~~U . 2 ... 90 2 ...... 

"' .... J 6"6"01 9<0<; 1 .<; e .. 9f . 1 8503.0 1506 . 4 8513.i 651601 6S~.<..'i 6521.8 e5~< . 6 ".h 2 .... ] d ~ .. .. ;: t .... c . 6 6 .... ~ . 1I 6"~~ . .. a"!5 . 3 8"<>Cr . 1 8 .. 11" .9 li .. t<; . 1 8 .. 74 . 0 '''19 . '' B"e" . " ".12 24"2 
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