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'Is.. COLUMBIA RIVER TREATY 

.... ). CANADA· 

.' ... ,',A,O. ,,, ....... 
... ' ".n ',"_ 

Mr. II. R. Rich..ond 

/ 

Ch~l ....... n, United Sl3CU Entity 
Columbt. River Treaty 
P. O. Il<>>< 3621 
~orthnd, Oregon 97208 

Denr Mr , Richmond: 

PERMANENT ENGINEERING BOARD 

UNITeD 

'" --~ , I 
....t':: ... .,?o. 701 

- -I 
H.D- ' 

~.-. 

STATE S 

-----~-

U/oIIT(Q S '''HS Sl'::TlO " w. "'"" , " 0. 

Office, Chiet gf Engi,,~eu 
Fo~restal Building 
ENOCW-EY, RIll 5-F-039 
Washington, D.C. 20314 

15 April 1970 

Inclo81>d is a copy of th .. reeent a~Ch8nj:~ of notes with lha C~n8db" 
r. .. bauy pertaining to tho Col"",bia River Treaty hydroelectric oper~t. 
1ng plan . .. 

,~, 

•• 

ee: 
CIOn Kelley ",{inc! 
Mr . Fernald w/incl 

,f'1itJt:~ 6. 
~?{,#lJ..,~ 

Sincerely your _ , 

Verl"- Parro" 
Secreury, U. S, Section 
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To: 

From: 

DEI'.llInIE:,\T OF ST,ITE 
Tue LE(:u .~IW[M:B 

Hr. Wendell Johnson 
ENGO~~E 

Chief of Engineering Division 
Civil Wor ks 
Office , Chief of Engineers 
Department of the Army. 
Forrcstal Bui l ding, Room 5· C- 03) 
Washington, D. C, 20314 

Steven C. 
~\' 
~ Nelson,· Office of the 

Legal Adviser 

Enclosed is a eopy of the recent exchange 
of noces with the Canadian Embassy pet"­
taining to the Columbia River Operating 
Plans . 

April 1 , 1970 
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Vaehington , D.C., 
Fehrunry 21, 1970. 

I bave the honoUT to refor to the Treaty bel\:olln Canada 

IUld the United Sl.4tes of Amorion routing to co-oper&tivlI developn:ent 

of 'Jater :re~oureo~ on the Columbta Rivor llIl"in Bignod at Washington 

on JanlUU'J" 17, 1':/61, which entered Into f oree On Sopt.m..ber 16, 1961 •. 

In «"cordaneR '.lith Artieb IV, P""scraph (1) of the Tl'caty, 

I have the honour to propo~e that tho Colu:nbill River Treaty hydroelectr ic 

Oplll"lItine: pUlOS ror Conad!an st.onCIl during the operaUng yelLI's 1969-70 

throuah 1974-75 dated Februa.ry 15, 1969, agreed to in an '-Er-ce;:;ent , 
signed 00 June 6, 1969, by fl . L. Ke<!ueyalde, Ch.u.n....n , British Col="I" 

Hydro and POller Authority, Cruwlian Entity, and on J uno 2, 1969, ir.l 

n. R. Itioh:cond, Ch!U.=a.n, United States Entity, a~ ow-.cnded by an agre .. ".ent , .. 
on hydroolectrlc o;>llr"t1nc plans ror Cnn:>.di:u> I1ton(:e 

, 
during tho oper .. t i"l! '::I 

yearo 1969-70 tl-:OUCh 1974- 75 &ignecl on September 30 . 1969, b7 R. G. 

\l11110l.o .. , flln.h ......... Cnn,ulin.n t:nUty , nllI\ on Sol't.o .. hn .. :!J, 1')1'>9, hy 

H. R. Rich/lloncl , Cn(llr""", United St.nt O" Fjltlly, cople9 of "nicn p1nnn and 
\ , 

"woemant3 Me annoxed to , th1s Uoto, bo contir~ and !"~c effective b-J 
I 

our t wo Covern:>enh \lithin the> =a.ning of k-tlc18 IV, PUII{:T"ph (1) of 
\ " ' 

the Tr""ty and th4t the t'-'o EntHles be IlIOpollflred and chuged to proceed 
\ ; 

on the bo.3i~ lIerdn-bcfore ~hted. . 
, I . 

I ' should be grnteful to \enol.' vhether this proposal ".ee t 9 vith 

thl apprO\ral of t h" Co\r"rrl'lent of the Un1 ted Subs of Acer!.c" a....:! 

~·het.hcr your' Covern::ent elso confirt;3 the oper"Ung plnnn reforred to 
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~ccl1cncy : 

.. --- ~ - ---

D:P:."T.~:: .. 0;'- ~7.\7i: 
l{:.::i! ! ~ Di e:: 

March )0, 1970 

1 luvo tCIl ho;".cr t o rcicr to yOT~' r.o to:l :;0. 54 . 
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-_ .. ,. ' "" , ·O~~~ h,... - • • ,~ ... " '- ' , ~.., .. _ . .. ... ~~_. ~ .. H _ .... . ..... 
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~~bassador of Canada . 
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COLtrMalA RIVEll TREATY 

HYDroELEctRIC OPERATING PU=-S FOR CANADIAN STORAGF. 

DURING THE OPERATING ~EARS 1969 -70 THROUGH 1974-75 

The Colu~ia Riv.r Treaty between the United Stat •• and 

Canada u 'lu1res that hydroelectric o;>e::.atillg plans be agreed ln 

advance by the Entltl,a for the operation of tbe atoragea provlded 

in the Treaty . The Canadian EnUty and the United Statu Entity 

herewith agre e that the Canadian ~corage& will be operatod 1n 

accordance with the attached " Columbia River Treaty Hydroelectric 

Operating Plans f or Canadian Storage - - Operating Yean L969 - 70 

through 1974-75," dated February 15 , 1969 . 

/o' ) ./. '" < 

H. L . J{ecnley.ide 
Charr"",n 
British Columbia Hydro and 

Power Authority 
Canadian Entity 

, 
(One ' i8ned) 

Chainrcan 
Uni ted Staces Entity 

\k.."-i'< I ~ '1 
i (Date signed) 

----
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February 15, 1969 

COWHllIA RIVER TREATY 
HlDROEI£CTRlC OFERAUIlI PLANS 

'OR 
CAlWll.l.H STORAGE 

Operating Te&re 
1969-70 through 1914-75 

TABll OF COII'l'ENTS 

INTRODUC'l'ION 

ASSURED OffiRATING PlANS 

1. Gflneral 

2 • Operating Rule Curve 

(.) Critical. Rule -. 
(b) Refill CUrve 

(,) Upper Rule CUrve 

(d) Detinit10n of Op!'lrat1ng Rule -, 
J. Oper ating Rules 

h. I.plementation 

TABIES 

1. S\m=ary Tabulation ot Critical Rule Curves 

2. Sum.lu'7 Tabulation of ASIIurod Refi.ll CUrves 

J. ClIIIlPOsit.e Variable Refill Cnrve tor 1969- 70, 1910-71, and 
1971-72 Operating Yearll 

4. Composite Variable Retill Curve tor 1972-73 Operating Tear 

5. Composite Variable Ratill CUrve tor 1913-74 I.Dd 1974-75 
Operating Tears 

Pase 

1 

2 

2 

J 

J 

J 

5 

5 

6 , 



-
• 

• 

TABIl or CONTENTS (eont,1lIued) 

tABIES (eont.inued. ) 

6, eo-poaUe UW-r Rule CUrre t or 1%9-70J 197o-nJ and 
1971-72 Operat1nc ye ..... 

1. Composite Upper Rul. Curve tor 1972- 73 Operatine rear 

6. CoI!Ipoau.o Upper Rule llLrYe tor 197)-14 Operating Year 

9. Collposite Upper Rvle CIITVe tor 1974-15 Operat.io& Year 

10. Compo.!!!te Opetr&t.ing Rule eur.. tor 1969-70 Operat1nc Tur 

n. C<llllpOaite OperatinC Rule CIu;<, tor 197~71 Operat1a& rnr 

12. Coolpoaite Open.tio& RlllI CU"II tor 1971- 72 Operetin& rur 

1). Composite Operating RUle CUrYe tor 1972-73 Operating I..r 

111. c..polite Operltins: Rol. ClU"'Ve tor 1973-711 Operat1nB; Ieill' 

15. CDllpoelte Operating Rule Curvll tor 1974- 75 Operat1nC Tear 

CHARTS 

1. nlustration ot OeriY&t.1on or Operating RW.tI Curve 
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COImmD. RIVER 1'RE.I.TT 
HIDRlEIEC1'ItIC 0PERA.TD«l PUNS 

reI! 
CANADIAN STORAGE 

Operat1nc Tears 
1969-70 thro\lgh 1974-7S 

Februl.rJ' IS, 1969 

The Treaty between Canada and the United States of Alllerica 

nutinc to the cooperatiYe deYeloJ:Dent ot the vater raeourcea of 

the Columbia Rivsr Buin recpdrel that each Y1Ilr a ~oelectr1c 

operatin& pl.a.n be a.greed bJ tha .mUies for tha operatiCIII of the 

Col\1,11\bia River TreatJ storage in Canada durins the sixth IJIIcceedilll 

year. This pl.a.n .ill .. .w-e the e:aUt1ee or the UJUlIIr or operation 

of the Canadian storage five :rears in adn.ncIII, and is referred to 

herein .. an Auured Opuat.1tli Plan. Once adopted the Auured 

It is f"urtbar required that bafore the first atorage be~, 

oparatlYe an As.w-Ild q,erat1nc Plan be acned for .. ch yoar I.IntU the 

total. of 15".S .uuon acre_f8llt of Canadian storace beco.e operative. 

The 1n1t1al Can'dian at.orage Vall declared tullJr openthe on July )1, 

1967, and the total 15.$ III1lliOll acre-feet :I.a to bac~ operative bJ 

April 1, 197) . The operatiolls of the Duncan Project in 1967...68 and 

the O\lncan and Arrow projects in 1968-69 wsre covered by epecial. 

of notes between the United statee and Canadian covernment, • 



In aoool"dance with the toresolnc, the" opel"atinc pl&ll.ll have been 

prepal"ed tOI" the eill: opnatilll 1"&1"11 (Ju.~ 1 throuSh JIINI 30) 1969.70 

through 1974-75 to provide tor opt~ ,.nnatiol! in the Unit.d Stah, 

in AOOOl"dance with pnaSl"aph 6 ot Annex A ot tha Treat:r. 

lJamed1etlol:r priOI" to each operating year, a o.taUed Operating 

Plan will be prepared ball.d 011 the A .. "red Operatinc Plan. It lt 111 

conSidered advantageolle and ill asreed b:r the entitiee, the Detailed 

Operatilll Plan vill ren.ct the latest load, resOllrce , and othel" 

pertinent data. Th. Det.&il.ed ap. .... ti.n& Plan will .. !"v ... a suJ.de tor 

actllal operation. of the c..nadit.D IItorllS" 

ASSURED OPERATINO PlANS 

1. General 

ThIll Aaaurad. Operatilll Plana oontained h .... in &1", itI ke.¢n.g 

with require.ent~ or th6 Treat:r, its Annexes and related doouments and 

provide critel"ia oecelilll&ry to produc. optiJaDI poII.r genel"ation in 

aoeol"dano. wlth eatlobl1ehed util1t:r praotio.. They alao take itlto 

account. the itlitial tilling pro(l"MlII tor the C&nadit.D storaSe projects 

and t.he nood eontrol operatinc planll required by the Treat.y. 

Th. Anured Operat.ins Plan tor .. ch operat.1l\c :rear consiats 

ot an Operat.1ng Rul.e CUrv. t<n' tne vhole ot the Canadian lltor",., to 

aerv. al a guide in operation ot the ator.,. and a let of operating 

rules including fiood control requireMntll, to be observed in operation 

ot the Canadb.n lltorace. 

Characteristici ot the 1ncI.iYidual Canadian Itor'Ses, their 

tilling proSI"~ and t.heir flood control resel"voir l"egUlltion schedllles, 

I' vell I. STlt. relUlIUon at1,tcl.iell. cworporM'ut O'CIl"VeB and proced:ul"IIl 

2 



• tor developing intlow loree •• te and tor developing refill curve! tor the 

indbidual Canadian ltor .... rro.. Which thale Assund Operating PlaM 

have been derl'1ed, are in the tiles or the entitles tor re1'erance. 

2. Dp!l'Ating Rule Curve 

The operation ot ean.d.1an etorq" in .ach operating year shan 

be guided bT an Optorat:Lng Rule CUrTe tor the whole ot Canadian Itorage. 

It 11 desi.gned to r .. 11ze the opt1mml ueabl. enerlCT under &IV etre...n"" 

o:ondition, col3.li8tent with notil.l.1Jl& the reserTOlls to prnt.ect. the 

syat8ll" ability to C&rTy f1n11 load3 of the nut operett.nc year. The 

Oper.ti", lblJ.e Cur ... tor the whol. ot the C&nadian Itora,,, 8hall be 

developed tr ... the curves d..uribe<:! beleN. Theile <:IIM'U are the ."". of 

eUdlu CIlrTflS, in tel'lU or etorq;e content, tor the individual Canadian 

• stor.gu. The derintloll or the Opvn.tin& Rule CUrn b illustrated on 

Chut 1. 

• 

(.) Critical Rule Curve 

The Critical Rule ClU've giTes the enll-01'-JIOnth _tong!! 

cont.ent or Cant.diaD etorage dur1l>c the erit1cAl period. 

It 1. d"signed to protect the ability or the s.rstem to 

serve ttr. load with the occurrence of flowe 00 vorae 

than thoee durin& the moISt ed .. ene hilrt.oric&1 etree-t'law 

pelnad. A e_ry te.bulati_ ot the Critical Rule 

Curves tor the whole of C.rwdian etorage tor each of 

the operating ,.eare b Included .. Table l. 

(b) Refill CUMe 

The Refill ell .... e 11 • guide to operation ot Canadian 

J 



amount ot usable eMrgy condstent with retilling, with 

an accepts.bls degree ot assurance 110 as to llleat the tirm 

load. ot the tollowing year. '!'he end ot the refill 

period tor the attached pla~ is coneidered to be 

July 31. 

(i) haw-eo:! Refill Curve 

The Assured Refill Curve givee the end-ot-month 

storage content required to asaure reflll ot C&nadian 

storage based on the second_lowest historical volume 

ot inflow tor tha whole refill period and as each 

month ot the rstill period is pa..sed the allcond_ 

lowest VOIUM for each rl!ll\8.:Lning portion ot the rstill 

period. A aUIIIII.II.ry tabulation ot the ASl!Ured Retill 

Curves for the whole ot Canadian storage tor each ot 

the operating yeara i. inclUded as Table 2. 

(ii) Variable Refill Curve 

The Variable Reflll Curve give. end-of-month storage 

contents tor the period January thrOll8h July required 

to reiill Canadian storage based on iorecast inflow 

volUllle during the r efill period. 

In carrying out the studies tor the Anured Operating 

Plan s~lated tore casta, such aa would have been ~de 

at each date with the information then available, were 

used to establish the Variable Refill C'IIrves. Similar 

procedures, uailli actual forecuta, w1l.1 be used to 

eatabliah the Variable Will (»rve8 for each ye .... '. 

operation . CompoSite Variable Refill Curves tor the , 



• whole of' Canadian st.orage to r ell )0 ,ears of 

historical record for the oper.tin« years 1969- 70 

through 1974-75 are included u Tables J through S 

to illustrate tile probablo:! rqe 01' these c\Il"I'ee. 

(e) Uppal" Rule CUrve 

The Upper Rule CUrve givee the mandatory end-ot_month 

storage content to which each individual Canadian storage 

shall be evacuat.ed for flood control and other requirtDentol. 

The Upper Rule Curves used in the st.udiell were developed 

from the s1.olulated forecasts mntioned above comlldering 

the Flood Control Storage Reaer.at lon diagrams and any 

othsr l..im1tations, CompoSite Upper Rul. CurTae for the 

whole of Canadian storage for all )0 years or historical 

recor d for the oper ating years 1969-70 t hrough 1974-75 

are inclUded Il8 Tablea 6 through 9 to 111uatrate the 

probable range of tb""" curves. 

(d) Det'1n1tion of Operating Rille Cwve 

Prior to January 1, the Operating Rule Curve Ifill be 

defined by the Critical Rule Curve or the AaBured Refill 

CUrve, whichever is higher. When the durlLtion or t.he 

crit.ical period ia .ore than ODe year , the Critical Rule 

CUrie ror the first year or the cr itical period "ill be 

'\lBed in the foregoing deten.1nation . BegiDning January 1, 

the Operating Rule CUrve anall be defiDed ~ Cirat. deter­

!lining the higher of the Critical Ru1e Curve and the 

5 



• .... sured Refill Cur,.., t.he OpenUng Rule CW"YII shall 

t.hen be the lower of the above-datenllined vdue or the 

Variable Refill CUr'i'II. At no t.u.e shall t he Opera t.ing 

Rule Curve be hicher than the Uwer Rule CUrve. Cclllposi te 

Operating Rule Curvea lor the whole of Canadian storage 

Cor all ) 0 7ea:rS of hittor-teal record for the operatinB 

J'll.r, 1969-10 through 191u-75 are included a. Tablu 10 

eurves. 

). Operating RQlu 

The following rules applicable to storqe operat.ion have been 

used in the 3e-",ar lyatlllll regulation lItudiu 1NIIIIUr1aed herein to 

• Ulurtrate the probable range ot .torage operation. 

• 

(a l The vhDle ot tho! canadian storace _1 be dr&!ted to ita 

Operating Rule Curve aa required to produce optillrum 

leneratioD in accord&nc:e w1th J.nnp: A, Paragraph 6, DC 

the Treaty, s\lbject t o project characte<"1stic lI IlIld 

operatlnR conatrainta. 

(b) The whole ot the Canadian storage will not be dr&!tad 

below ita Operat l l1,1j IbJle Curve wess, 

(i ) Reservoir Btorl ,e in the United States syst8m has 

been dra.tted t.o its E~rD' Content CUrTI!; and 

(u) Deli .... ries or seeondary energy in the United Stat<ls 

are discontinued; and 

(iii) CoMmitted t~ th,r.&l and miscellaneous resource. 

6 
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• 

-

not <:Ii.placed b7 .urpllllf firm hydro rllloun:.s are 

in operation or ot.her replacelllllnt energy has been 

Ulcured h-c. IJour<=ea other thAn tho",. ccmm.itted. 

(0) When the conditions ot (b) "bo'I" are _t, and it. 1s 

n.cHary to draft. additional storage to pt'oduc. opt.ilma 

generation ". deternd.no!ld by the applicable Critical Period 

SyatO!lll bguhtion study, tho! whole ot the Canadian Iftorag" 

and reaerToir storage in the United St&tn Syet_ .. ill be 

dratt.ed pt'opllrtlonatelJ" between its Operatina: RIlla Curve 

or EnuO' Content earv", ,.. .. pect.hely, and It.e Cr1f,lcal 

Rule CUrve . It tb .. ."..ta h .... critical period in «II:CII'" 

01: one )'tIa.r, then the proportionate draN. will be lllade 

first to the first Critical Rule Curve, than bet".en the 

Urn &lid '!tCOM Critical Rul. Curve, the lecOnd and third 

Cr it.iul. Rul. CUrve, lit cetera. When it 1. nae" ... ..,. to 

operate the wool. ot the c.nad.1an storage and the United 

St.tes reS'l'Toir lltoraae belOll their lowest edtleal Rule 

CUrves, each "h.lll be operated proportionately between 

it .• lowest Critical Rule CUrYe and its no...al ain1awI. 

content.. 

(d) Each. CazwlilJl atorAie resarToir vill be operated. on or belov 

the It..oraSI cont.ent. detilwd by it.1 Upper RIlla CUm. 

(e) CanadilJl relarvoirl shall be Operlted t.o provide the required 

fiood. control raguI..,t.ionl. In t.he eTant. there b a contllct 

bet.ween t.ha nood control r~nt.s aDd the pcJlllIIr reql>1re· 

IIIIInt.e, the nood cont.t'Ol requ1.r_ntl shall sovern. 

1 

. 



4. mnle1lllmtation 

These Opllrating plans shall be 1lIIple_nted by the entitiea 

alii required by the Treaty and in accordance with the Principle! and 

Procedures for the Preparation and Uae of Hydroelectric Operating 

Plans for Canadian Treaty Storage dated Jul,y 25, 1967, to wldeh the 

antitiss hus agreed, 

, 
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These footnot es apply to the follow1ng t able" 

Note. 

1/ The rulo curves t or tho individual projects totaled to obtain 
t he co~posile rule curves tor Canadian storage consider only 
usable st or age. The aclual allowable volumo in Mica in t erms 
of storRge ~~ce be1~J full pool vill be calculated in tho 
actual operating yoar until '\loh tino as initial f'1li1ng is 
c Q:'Ipleted . 

y The Upper Rule Curve 18 based on t ho us_pUon ot a transfer 
el two r:d.1l1on aCTe~retrt of nood control storage apace frem. 
krrO'J to Hic... . Th111 t ransf er will bo delerlllinod oneh your 
in II.ccordanco with draft of Flood Control Plun dated 
August 12, 1966, and n1y not. be a:J ..:Is=-!. in the IIt\1d1ml. 
Tho co~poslte UppST Rule Curves t abulatod horoin nre for the 
8010 }"Jrpooo af defillinn the Oporatinc Rule CIIrvflS 1n 
inst.o.nce& 1oIhore the Upper Rule CUlTB provides for creater 
draft than the VlIriablo narill Cuneo In the ayBt.~.1lI 
r eeul etion ut.udios , individual Uppal' Rule Curves f or each 
Canadian Treaty reservoir were used IlS an l,lppctr lll:d:t. to 
reservoir Btor~e content . The tabulated value!! o£ the 
composito Upper Rule Curves for t.ho ond of y.~y, Juno , and 
Jllly vere t. al:en fro::! dally syet.Bn r .... "1llation st.udios rather 
t.han froo. simulat.ed f orecasts .lind nood Cont.rel St.orage 
Reservat.i on diasr~ • 
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COLtRiBIA RIVER TR.EA.T't 

ACREDHNT 

HYDROELECTRIC OPERArIr:C PLANS FOR CIINALIAN STORACE 

DURING THE OPElIo\.TmC YEARS 1')69·70 TKroUG!\ 1974· 15 

The Can34ian Entity and the Unlt~d States Entity stgned 

an a,reem.:ut 011 2 June 1969 and 6 J une 1969 on "Colwobia River 

treaty Hydroe l ectric 0fer.ting FlaM f or canadian Storage -

Operating Years 1969 - 70 th>"ougn 1974-75 ," dated February 15, 1969 . 

The C"nadtan Entity and thll Unih.d States Enti t y he rewith 

agree to an amOldlM!nt o! " Columbia Rlv~r l'rcacy d,'tIro"lectr1e 

Operating Plans for Can~dian Ct1rage - Operating Year" 1969-70 

through 19,4-n," dated F~hu.ry 15 , 1969, by ddetion of 

Footnote ~ a ttached to the tables included in th.." doc·,,,,cnt. 

// 
r' / I 

/ I ' . / ' .~ .' 
R. ,G. Williston 

Chair ..... " 
Canadian Entity 

0P&ir-Ma"p 
H. R. Rich:::o:ld 
Chal~n 

United States Entity 

, 
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Tholle f ootnotes npply t o t ho follo~lna table~. 

NOleo -
The rulo e ll!'v e~ f or t he individual pt'ojocts t ot::led to obtain 
t he cotlpo'ite rulo 'eurve~ f or Can~d1n.n etm"age con:;1dt: r only 
ullabl o s t or<lze , Tho actual elle-.labla voll!:.~ in mcn in t !lrr.1S 
of etora<:e S):l-lC( bele-.f full pool \(ill be ca l culated i n th~ 
ac t u:u op0r"-tin:; yelU' until ouch tiJ::'J as i nltiu !illlnl: is 
c o:->pl eted, 

y Th~ Up~'J ~ Rulo Cur-. e 1Ir b:>lIcd on th3 all~U:'\i'tlon of a t .,U\.,for 
of t.wo 1".11110;'\ acro-fcot of nood cO;,\~l"ol stora!:,c np!lc(l f ro;1 
Arrru to Hie<l . ThiB t runJfcr <:ill b1l dcto;rtunod N~h Yilar 
in tlccol'cl.o.nco 11ith c!l'oUt of Flood Control Plnn d:o.tcd 
Augu~t 12 , 196B, ond ~y not be as ~CIl~:>u in the tltudios . 
The cO!:.?O~ite Upp::>r Rilla Curves hbulat"d brelri IIrO f or tho 
/Oole p'Jl'pOlIC of doIlr.in:; th::> O')~ratin:: nulc On-(o' in 
I nstnnc(lJ "h~ro tho Up;:;r !l.ulo· CUI ... ·" ;lrovi<\c,," fot" I:l'clI.ter 
druft th:>n th~ \'~I'i~.blo Ilefil l CUI'VC, In tho ~yOtc;.1 
r ogullltio:l ctut1iLS, imlividu1:l U;:,lJI' 1:,,10 C,lI'Vc~ fOI' c:\d , 
CM~dil\n Trcnt)' l'cocr"."ir .;oro "o~d cs an uppr J..1r,llt t o. 
res~n'olr E!tOl'1:::lC conton':. , 'i'll' hbulnttd yaluM o.r th:. 
Coo:lp~~~to U;>jlJr Rill!! Curves for th3 c::d or ]'''7, Jun." en::! 
July vert t d:,Jll fl'O!<' tlllily 5.;"~te, rr;:.u1ati..>n otudie~ !'cth"i' 
t Mn fro.;, ~h-..!l."ltod ro.l'ec"Jt~ lind nood Control St.o:'1:"C 
Ro~c" vlltion d.i.[\frilLl~ , 



IIr . Ilendell E. Joh'UG.:l 
Cbal~ . United States ~ectl~ 
~er.i~~nQt ~nsin~~rln~ toart! 
c/o Orfiee, Cbief of Er.gln~crs 
!'.uUdin:; T-1, tlooQ 1308 
Ynshtncton , D. C. 203 15 

Dear llr . J ohnson : 

(lCT 8 ISS9 

In reply te£er to: 

'" 

Enclosed o~ torce-copies ot on oereecent, ~~ch h3s h~ s iCned 
by the L"nitel Stlltes nnd u.n"dl:m En";it! es, ::..."",,,,dio& "lIytlro.,lectrie 
Opcrotin~ Pion' £0'1' C"n~~19n Storn~o Durin~ tbe Opernt1ns Ye~~ 
1%9-7(l tlirou,.:;h In4-7S , " by <Joletln::; l'ootnote J h·c", t',t tollies . 
Enclosed oro ndtl1tion,,1 cOI'LCJI of n TCvLcct! ;>SS" o( f OOtnOtC3 £0'1' 
your convenirncl! . 

Enc l osu.:e5 

ce: 

Sincerely, 

(<::GD) F.. R. rur.EMO,lD 

H. R. Illcl=>ml 
Ch:Iil1:.:UI 
United Stat .... Entity 

Division ~inccr, Corps of EnSlnocro 
l!orfl'l" D. DuhrO"J, W..,.hin:<:tO:l, D.C. 
L'. D. i:clUlcdy . B" C. Hydro 
G. II. FC1"llold, Jr . , C of E 
B. Coldhu.=r - l' 

->0 

- A 
Sccrcuty, U.S. t...,tity - AD 


