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FOREWORD 

On January 17 of t his year, I hc Presid~nt of the United Stat e. and the 

Prime Min;ster of Canada signed a Treaty ~l!iating t o coopcrative development 

of the wa ter r"so"r~e. of the Columbia Rw"r b:uin . It provide. in e58ence 

tha t Canada will build t hree la rge s torage dams in British Col.unbia and the 

Unite<! States may build one "elch dam n"ar Libby, Montana. The Libby 

reservoir wil l e x t end into Canada . 

The Treaty wiLl require that the Unit"d States pay II "ertain sum of 

money OV e r a period of y ear~ for the flood control benefits fr om the Canadian 

darns. It will aho r equire t h at the United Sta te. C ov ernm .. ,,! return to 

Canada one _half the downstre am power benefits which ciln hI! realized at 

United Stat"s projects due to the use of Canadian "torage. The a:nount of 

the portion which must b", r"turn"d to Canada mus t be computed and fixed in 

advanc", and must be computed cmder th", aasumpt ion tha t all of the f.dUtiea 

in the United State. po.tion of the Pacific Northwest , Iu well a. the etorago; 

to be built i n Canada, are operated in concert a. a coordlnated unit. If , ;n 

fact , they a re not so operated , the amount of power and ener gy which mu.t bo:­

delivered to Canada by the United States Government is unaHeeted, bu t the 

actualarrtount of power and energy realized from Canadian atorage ;lnd avail~ 

able to th .. Uni ted States Government will be far lea. than wa,. .... umed in the 

computation. Under such circum.stance., the government would be required 

to .eturn to Canada much mo r e than ooe.hal! the dOWII.tream power hene£its 

actually realized from Canadian >;torage. And yet, such circwnslancel exist 
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lod .. y. There is a mealUTe of coordination among various projects ;u'Id 

ownerships in the Pacific Northwest , but it falls far "hort of the COQrdination 

a.8.o.mlcd for the purposes of the Treaty. 

Coordination of hydroelectric "yltems h beneficial to all COnlUmerS 

and utilities in the Pacific Northwest with Or without the us e of Canadian 

a t o r age. For that re ... on, variou. "Iudie. and attempt s have been made 

during the pas t ten ycars to accomplish an overall coordinat ion of the fadllties 

in the P acific Northwest; but the attempt s, for various reason l , produced no 

d .. pendAb le ovu';o!l pi"". They did, however, produce an underatanding of the 

.. l"menu neceau.ry for lueh II. pla.n. 

When th" basic concept . to be included in Ih .. proposed T rCil.ty wIre 

relc;ued t o the public on October 19, 1960 , the United Stat e. t reaty negotiating 

team invited the int"rested nOn· F ederal gene r a ting utilities t o work toward a 

eoordinat ion plan tbat would fulfill the purposes of the Treaty and .... ure faj .. 

tre .. tment of all affected per.ons. Technical experts from. the Corp. of 

Engineers and the Department of the Interior wlSr!! made avail .. ble in a working 

and advisory capacit y , hut nO government oHicl&1 wa. autbori;.,ed to Indlc&te 

government agre"ment Or dhagreement on any point. 

An informal working group of managers , enllineer. and lawyer. Unmedi . 

ately set to work on the problem. The organization. whicb have participated in 

th" work are:18 follows: 

Bonneville Power AdminiBt ration , 
Department of tbe Intedor 

U. S. Army Gorpl of E ngineers 



Public Utility Di"cdct No. I of 
Pend QreiU., County, W •• hlngton 

PubUc Utility District No. I of 
C h elan County . Wa.1h1nllton 

Public Utility Diltrlct No. lof 
Grant County, Wa.hlnglon 

Northwest Power Pool, Coordinating 
Group 

City of Eusene Water and Electric 
Board 

SuUI" City Light 

Tacoma City Light 

PUliet Sound Power" Light Company 

pac;lllc Power ,. Ugt.t Company 

Portland Geo.,ral Electric Company 

The W; ... hlnaton Water Po_cr Company 

Tba Montana Power Company 

Idaho Power Company 

Aluminum Comp:;o.ny 0' America 

Corporate Services, Inc. 

l. 

Newport, Wuhingtoll 

Wenatchee , Wlllhlngl..,n 

Epbrata, W ... h.ington 

Portland, OreloD 

Eugene, OUlon 

Tacoma, W •• hlngton 

Sellev,", .. , Walhlnglon 

P ort land, Ongon 

Sutte, Morltan. 

Bobe , Idaho 

Seattle, W",lUnatan 

The following i. the pTuentation wlli<;:h wa. made to the United Statu 

treaty neaotlit.tou. It de.cribe. the technical and policy problema inV1)lveod in 

coordination :and .uggeata an approacb to the .olution. 



OPENING RF:MARK5 

Gordon C. Culp, I...awyer 
Representing Corporale Servic",, ". Jnc. 

Seattle, Washington 

At the time of completion and releale of the Analysis and Progress 

4. 

Report eatablbhing the billie international agreement for development of the 

Upper Coiwnbia, the United Stat es t reaty negotiating tearn ca.Lled a meeting o f 

the interested Pacific Northwest "tilitl". to diacus!! the agreement and its 

"£fecI ,, on the area. All of tb. .. interested utlBt;". deeply apprec:lated the wbole_ 

hearted willlnlll'ess of the negotiator" to work with people in the affected area In 

ol'der to provide the best and tair"st poll sible procedure t o implement th" 

propoud treaty. The in terested utili t i .. s have worked hard On t he matte r and 

will continue to do 80; and t hey all hope that their eHorts will be _orne assistance 

to the goverrunenl and will _erve the mutual be" intere _t" of all citizen •. 

On November 10 of la'l year , a meeting of the " a me group wa. held in 

Washington , D. C ., a t which t ime i t was decided thM the groups .hould try to 

work ou t the b.uis for coor dinating all .ufectcd Amerkan fa(:ilil'e. in order 

that the propOled treaty miaht operat e properly, and to a.sure a fair dia t ri . 

bution of the co"a and bene flu nowing Crom t he Treaty. The aroup lurther 

undertook to prepare suitable power s tudies and do the other work nec".~ ... ry 

to devl.se agTeeab!e and effective coordination principles , terme and rulea. 

Since the meeting of November 10, the group, including aever .. 1 most 

helpful and talented representatives of t he Corps of Engineers and the 
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DonneviHe Power Administra.tion, has held several fun meeHngs and aponsored 

additional meet;,IH' of sub_IrOnp" to proceed with the work. 

The f ollowing presentation describes the progre •• that hilS been made 

and caUs attention to the are." of work ... ·hieh are still unfinished. 



GENERAL DISCUSSION OF THE AREA AND SYSTEMS 

E. ~'. Timme, Coordinating Engineer 
Northwcat Power Pool 

Portland, Oregon 

6. 

T he Pacific: Northw",t ar.,a I. g.mer ... lIy conaidered to Indude the States 

of Oreg<>Il , W"shinglon , Idaho , the """. tern parI of Montana and the lont bern 

and ""cs tern p art of Britilh Columbia. Tbc United State. portion of thi' r"ginn 

COvers "" area of a li tt le Over 300 , 000 square miles. The pre.ent Northw".! 

Power Pool operation cove r , " lomewhat larger are a, induding alt except tlU! 

,,;:utero pilrt o ( Montana and moat of the S t a t e of Utah . The arl!a being con-

side red in the propo.ed coordinat ion agre ern 'ln t includes the Uni t ed S t a t es 

portion o f the Golumbia IUver Baain a nd the coastal areal of Oregon and 

Washington. 

In a ny consideTation ot the Pacific NOTthw .. u a l' .. a, and in p:nticulaT to 

power r es ource. In thh arllla , .. 11 lmport .. nt element Is the top olj:raphy oC the 

region. One o f the topographic feuure. :11 the long, relatlv{!ly narrO .... coaat .. l 

helt aepa.~ated from the l .. rge inland area by the Caacade Mountain range rWl _ 

ning from north to aouth. Lying to the east of the C aleade Range il & large 

oeml_arid belt. On farther to the e". t , numerous mountain ranges occur , 

culminattng in the Rock y MOl1ntaina and the Continental Divide ",blch forms the 

eauern boundary for the Columbia Baaln. 

The coast .. 1 belt h chara cterized by m i lder tempera turea and heavier 

precipitation, due to the inn ... en<;e of tbe Pacifi c Ocean and the a",eep of s torm II 

from the ocean aer05S the area, As an example , the ]a" ... ary mean norma l 



temperature in Seattl" i. 41 degrees , <;ompar.::d to 2.5 degre~. in Spokane. 

Normal ann ... al pr"cipitatlon a t the se two location. h 32 in<;hea and IS In c he_. 

re$pectively. Of cour.e , d eviation. in thele amOllnu OCCur throughout the 

area. Norm;!.l annual pncipitat ion at variou s coastal locationa may range 

higher than 100 Inches, and in the more arid Inland areaa p re cipitation may be 

leas than 10 inchet annually. 

Many relatively short r iveu rbe in the coat tal belt and drain direc t ly 

into th e ocean, Pugu Sound or the lower Columbia River. Since the period 

o f heavies t "torm activity occUr S during the winter period and with the milder 

climate , flows in the ... river. arc generally higher during the winter period and 

low during the summe r . In the ar",a cast of the Cae cadet, the colde r climate 

r .uuih in a sub.tantlal perce.ntage of the predpitaUon remaining in tbe fnrm of 

snow during the winter . with the r llDoH occurring with modera ting temJW!rature. 

in th" .pring. Conlequently, dver flowl in the inland area are generally tow 

in the wint",r month. ILIld hJgh in the .pring and early summer. Subuantiai 

b.",efiu in hydro plant operation can be d .. rivsd from thh pecu liar cUmatolog~ 

leal pattern as wlll be explained in tate r dbc" .. lon. 

The major population center$ are located In the coasta l belt . The 

metropoli tan areaS oC Seattle and Portland , with nea rly 2, 000, 000 people . 

conAt;tute about 37 per<;ent of the U. S. Pacific Northwest population. Alto~ 

gether, about 60 percent of Ih" population reddaa In the area to the weat of Iha 

Ciucadea. While "Iectric load ""nl e u and population ar" not n e eeuarUy In 

direct relation, they do gen"raUy go hand in hand. F or ina t ane", in January . 

1960. approxitnately 57 percent of th .. load aerved waa In the coasta l area. 
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In addition to the S<'atl\e-TacOlna and P ortland cent",II , the5~ incJud~: Spokane , 

Wenatchee , Yakima and Hanford in central and .,a nern Wallhln;:ton; Bahe and 

P <>cMcllo in lIouthern Idaho; the Sail Lak e: City area in VI,.,,; Butt.,·Anaconda. 

Great Falla and Kali"pell in Montana; t he Willamcttc VaU"y area in 0 .. e8on; 

and Vancouver and Trait in B:ritl.lh Columbia. The ar"a load shape i. alao 

affe<:te d by Ihe weather in the area . The load normally be gin .. t o ri ... in the 

late "ummer and continue. to rille .u t emperatur e levels decline , hitting a peak 

in January. As t"'mp" ... "t"r,," warm after January, the \o"d drop" off until It 

hiU a low in the ."mmer month •. To date, irrigation pumping and .. it condition_ 

ing load hall failed to fHI in t he .untme .. v"l\ey in the ar"a load. 

In the negotiations betna c arried on between the Uni ted Statee and Canada , 

a base .. y storn oI hydro plants Was used in makinil andy." .. to dete~min" benefits 

hom Canadian atorage. This base system inclutltd moat, but not all, of the 

hydro generating plants on the main stem of th~ Columbill. River and It .. tribu _ 

taries. Additional ~eBo"rCea in the U. S. por t ion ot the region, not included In 

the b"u" ,ystem , have been termed "Other Relo"rce •. " Thea" rejoureea are 

shown on Exhibit I. 

It might be of in te rest to brielly revie ..... the baae . y l t em .. e.ourcal. 

The U. S. base . yttem include.: t he Fede u.l plants at Hungry Hora e, Alben! 

Falla , Grand Coulee , C hh,( JOI"p h , Ice Harbor , M c Nary. John Day, The D'llea 

and Bonne ville ; The Montana P ower Company plant. at Kerr and Thompeon Fal"; 

The Waahington Water Powe .. Compil.ny plants at Nox on , Cabinet, and Coenr 

d'Alene Btorlge only; the Pend Or cille PUD plant &t Box Canyon: Chelan PUD 
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plants at Chelan, Rocky Reach and R ock leland; Grant PUD planta al Wanapum 

and Priest Rapids ; and Idaho Power Company plant. at Brownlee and Oxbow. 

The plants a t Rocky R""ch, Wanapum, Oxbow, lee Harbor and J ohn Day are 

unde .. con.truction. The Wells Plant would becom e part of the baa .. system 

when con~t ruc:ted. Pr"po~"d development of Ihe Bcn F .. ;o.nkUn and Libby Plants 

would be covared in th" Treaty IUell . There are seven dIU .... "n! utility OwnerM 

"hips involved;n the lZ ph<oh li s t ed above . The r .. au even more uti lit; .. ,. with 

a direc t intereu. ainee !ons·term purchas" contra cIs hav .. b~en 5igned for 

output of sOme piants. 

The "Other Relo ... """." ilre made lip fr om most of the remaining plants 

in the U. S , Pa cific Northweu. Some of tbele p lants an on Columbia Rive.!' 

tributa.!' i ... and t he .!'emaind~r are in coal [al wa ter. hed,. The'e inelude: 

Idaho Power Company plant. in the u pper Snako River Basin ; The Wa8hington 

Wa ter Pow~r Company plant. on III" Spokane River: Portland General Electric 

Com~ny planls on the Des chut"s and ClackAmas River.; Federal plAnt. on the 

Wil lamette Riv,,' and tdbutarlea and in "outhern Idaho; PadHc Power" Light 

Company plant . On the Lewis River; TAcoma City Light plants on the Co ..... litz; . 

Nia 'luany and Skokomi.h Rivers; Seatt le City Ught pl.nt. on the Skagit Riv"r; 

and Puget Sound P ower l.t Light Company plant! on the Whito and Baker Rivllrs. 

There Ar" nUJl'H""OUS o ther .maller u t ility plant. scattered throughout the area . 

Hyd.!'o plant. in thi, gro"p which are not "xi sting a t the present lime. but which 

are either under construction o.!' Ucensed. include Mayfie ld, MOIsyro(:\I, 

Cougar. HIU, Creek, Green Peter, F os t er , Carmen_Smith and Round Butte, 



In addition, there are several thermal plants located chieOy in the 

coast,,1 area . Major utility plants include ShuULeton, L"ke Union , Georgetown, 

Tacoma No. I and No . 2 , Lincoln , S tation L, Cowlitz Steam /lnd Eug~ne Heam. 

Among the "Other Reaourcea", nill e different utiLity ownerships are 

involved. 

The "Other Resources" aasumed to be exhtlng or under construction 

a t the t ime of treaty ratl!lcatlon have an average genera tina capability dudng 

the seven · month c rillca\ pe riod of I , '17 L megawatts . An additional 389 average 

megawatts of thermal caP"'blli t y h also availabLe. Thh total of 1,860 average 

megawau ~ compares to 6,6&9 average megawatts of capability during the .:une 

critical period In the base syatem, Or approximately 22 percent of the total. 

The total area capabllity;C 8, 529 average megawatu , without C/lnadian alorage. 

i. broken down InlO 'I. &00 avcralte meg/lwat($ o( Federal, or 54 ~rcen l of t he 

to tal , and J. 929 avara ge megawatt.! of non _Federal. or 46 percent of the total. 

Exhibit 2 ill"a l ratu possible power nowa from generaUng plant. to 

load cente ... throughout the area. The load and gene r adon level represent ed on 

this char t corre.ponda t o a peak load co"dition in about 1')70 and after IhO! 15. 5 

million ac .. e _ f~e l of Canadian aloraie b In operatlon. Load arcaa are shown by 

the black circle a with the size of the circle proportioned to the loa.d. Generat_ 

ing p lanh have been l ump-ed together and . hown by the r ec tangular blotk •. 

Powe r nowa from generating plants to load center a ar~ .hown by the cro.a _ 

hatched path.. The requirement for transfer of large blocka of power and 

energy will necessarIly require adequate transmission facilitiea. Tbe chart alao 

indicate. tha t approximately 60 p arcent of the eslimated load requirement. occu,r 

wea t of the CaSC/ldes compared t o the 51 percent In 1900. 



BONNEVI LLE POWER ADMINISTRATION EXHIBlT 2 

EXAMPLE OF PEAl< POWER FLOW FOR NORTHWEST POWER POOL 
INCLUDING CANADIAN STORAGE - JANUARY 1070 
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All of the Interconnected utlllttca and .. le<:trl" Iystem. In the area Irc 

part or t he Northwee! Power Pool. Exhibit 3 indi ca te. the Interconnected 

utillties which arc partldpatlng directly in the Opt'rating Gommit l e .. at the 

presenl time , wi th each of the 13 utl llll , .. shown having appointed one repre~ 

Bentatlvc on the Commit t ee. Public agency utilities, privat e utilities and the 

Fede .. alIlYllem , repr .. acnted by BonnevUI" Power Administration , are .hown 

by t he dlff eren! shaded dil"l. S ince 118 (ormation nearly 20 years ago, the Pool 

Op,,>:atinl Commlt!ee haa functioned on II. purely voluntary hael". Any coordi ­

nation that haa been achieved IImong the utllltlu has be en through voluntary 

coop eration lUnong the varioul members . Ther" hOI. ne" .. r be"n any formal 

cOlltrac t Or agree ment binding the rncmber~ In the Power Pool. While many 

bencHts have been obtained through Voluntary coordination In the paat • • ome of 

tho .e benc!its have been on a non~fjrm b~ lIb . The chart also indicate. by code 

th~ many op"ratini sub_g roup. within the Pool iu"tt. The ." sub · ,roupB have 

evolved primarily throush th .. varlouB contractual ulaHan. which have developed 

between t he tltllllie. over the yeare. 
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FU NDAMENTALS OF STORAGE USE AND SYSTEM COORDINATION 

C. E. Mohler , Gene r al Engl"""r 
Bonnl!vlU" Power Administration 

Portland, Oregon 

The bendl!. of coordinated operation ari lle from a variety of fundamental 

10urc"II. In actual .nuaUon .. thelle IOUre .. ' oCCur In cotnblnatlon . and p"rmuta~ 

tion. which oblc ure their Individual {undinning. The purpolle here h to hol .. t .. 

certain Individual 10Urc", of bendlts by US" of s implified hypothetical sit uations 

10 that (hcu, lOUrce' COlO be examined and und .. utood more luUy . Although 

each of the ... hypo thetical dtuatlonl hll.. It" counterpart within 80me more 

eomplex pow"r aituation in the Pacific North", .. . ! , ap"dHc exasnple. a r e beyond 

the .. ,op" of this dilella, lon. 

Coord!n;!.!I"n c"" be defined all Ihc operation of diverse p o;.wer II.dUtl"l 

1 to p r oduce m axiznum firm beneflts at minimum ,' kpp,a ..l . The !acllitiea may 

J 
be di ve ... e a. to !ocatlon, o. diveu .. as te O"''l ennir , Dr both. Achievement 

of any of three re . ults will con.Utute coordlninion. F ,rat, if there fa an incrcal" 

J In u Slble power, eit her kilowatu of peaking or Idlowatthour l of energy , coordi_ 

J 
nation ia achieved. Second, if there 18 nO Increase in pcwer capabili t y, but t he 

cost of power produ"-tion h decreased, coordination 11 achieved. Third, 1£ 

J power capability i. neither lncreaaed nOr COli of production dccrea.aed , but the 

certainty or the power capilbHlty ia Increased, this a.l so II coordination. ThJa 

third a chievement It the most dHtlcult and the most important a. It depend. 

upon binding agreem"-nts bet"',"en the coordinating utillde • . 
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Tho: hypotheti cal 811ual 10n illUltrated by E><hlbit 4 b not one DC cOQtdl. ~ 

nation bu t II simple ule of storage. The chart Illust rates the loads and r"source' 

o! t wo utUlties. The vertical scale sho", . the amount of " DIHgy load and re _ 

l ources in av" .. age mega .... a t t ., whi l e the horhonta l s calo thow. the time DC year. 

As shown , t he up,treaJn uti lity has a high capab\llty a t the beginning and end of 

the y e ar, bu t \ .. the mid_part of the y ear capabil ity 18 low. Tn!.. low capability 

it supp lemented by the r elea s. of reservoir ston ge. The s torage Ie ut ...... d 

so that the mid _year capabi li ty fita the load r equirement s .hown by the chart , 

wUh t he re sul t that the loa.d dedilnated I' "a" h carded from at r"unflow and 

additional load de,l gnated il l "GA" h car r ied from the . tora ge. To carry t he 

addi t iona l load, Itorase ."fflcient to generate SA kl lowatthourll III r elea led. 

The downstrean. llllUty, ,os .. hown on Exhibit 4 , hllll a load and re8011ree 

pattern dmllar to tha t of the up~tream utili ty, in that reBourees are low"st In 

the mid _part of the year while load .. are highest at that time . Op.crated by Itlel! 

the downstream utility c .. n carry a firm load wbieh la limited by ita minimum 

r elOl.l r Ce de!lign .. t ed aH "b" on th" chart. In the dtuatlon shown, however , the 

two "tl ilties operate on the laInll rlvll r , and a s they have the "ame load re .. ouree 

pattern, the . torage r elales by the upstre:;am ntility a re completely usable by 

t he down at ream utility . Thl. 5tora8" is su fH cient to generate 5 B kilowatthoura 

with th e reault that a n additional load dell ignated al "Cn " can be carried by the 

down. Ire am utility. 

On E:dllbit "> . the benefi t hom ",,"ua i ll tream!iow dlvera i ty h !lhown. 

The ver ti cal Icale Indicates m onthly enllrgy capabi lity In megawatt a . while t hll 

horizontal Icall! Indicate. time extending over a period 01 abou t f ive y ean. 
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STORAGE 
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___ Resource 

b 

MONTHS 

Total capabiliflj Wlthaftstorage afb 

Capab/Jitlj at plant A [rom re/rase 
of storaqe 5 at plant A CA 

Caftlbilitlj at Plant B from release 
of storaqe 5 at plant A Ca 

Total capability with use if storage a.b,cA fea 

Capabtillij gain from storaqe CA f C5 



EXH IBIT 5 

ANNUAL STREAMFLOW DIVERSITY 

,Utility A 

,Utility B 

c 

aGC 

c)b,.'. c1+c)a+b 
'fears 

Total capability isolated a+b 
Total capabilitlj coordinated a+c ... coordination is of benefit 
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Shown at the top is th~ capability of Utility A which variu with the annual 

, trcamnow cycle. The firm load which Utility A can carry under isolated 

opflration i. limited by the capability during minimunt It,,eam1low. Thi. 

capability is lndica t~d aa "a" On the chart. Similarly . t he load whicb Ut ility B 

can carry under ilo\;o. I"d operation b indicated a. "b" on the mid~9"dion of 

the chart, and the load which both .;oan carry is "a" phil "b". II the t wo 

utilities are inten:onnected and operated in a coordinated manner, their re,Ourc"a 

an directly additiv" month_by_month with the results shown by the lowen "ection 

of the chut. The firm load whlch they can carry i. limited t o their capabiUty 

during minim um combined streamflow. Till, minimum <:Apa.bility II "a" pLu .. 

"c" with "c" b"ing the capability of Utility 8 concurrent with "a". A. "c" i. 

gre ... ter thlln "b". " ..... pl ... s "c" i. greater t h ... n "a" plu!! "b" and there 18 a benefit 

from coordination. It might be noted that the concurrence of the combined 

critical pe'l'lod with one of the two isolated critical periodft i . a common Occur _ 

rence but by nO m"ana a universal one. 

On Exhibit b ill ~hown the benefit from seasonal .treamflow dive ... Uy 

which ia d.iveraily with r egard t o the month in which .treamnow OCCu'" rather 

th ... n t he ye ... r in which it occur!!. The vertical Icale indicaus energy in average 

megawatu while tha horizontal scde showl tim" of year. A s .hown on the left , 

Utility A unde r ilolaoted operation hal a high capabili ty at the beginning and end 

of the year with a much lower capability during the mid _par t of the year. The 

load hM the 0ppo llte pattern be ina; high in the mid-part of the year when it 18 

limited to the amount ahown as " a" by available resOurces. Utility B under 

holated operation haa a "imib.r load pattern but its resOurce. arc: highe. t in 
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the mid _part of ~he year with the "'".utt that the load shown ill "h" can be 

carried. If the t ..... Q utilitie s are inte rconnecad and operated in a coordinated 

manner , their reaouree. are dir .. ct ty additive month by month with the re.u1t. 

fthown by the right _hand portion of the chart. Aleo shown there are the loads 

"a" and "h" w hi Ch are carried ullder iaolated operation. As "hown, the coordi_ 

nated r""ouree exceed8 the sum of theae two loads_ Th" added load which can b e 

carrind Qn a firm haai. is shown "a "e" which ia the benefit from coordination. 

On Exhibit 7 i" .hawn the benefit from ene rgy load diversity. The Icale. 

are the aan.e a. on Exhibit" 4 and b. Abo,., On Exhibit D, isolated operiHion 

h shown on the lelt portion of Ihe chart, while coordinated operation i •• hown 

on the right por t ion of the chart. Under laolatlld operation, both lltill t i,u have 

the "arne pattern of resourc"~ with" low mid_year capability lim.Hing Ihe I1rm 

load which Can be c arried. Th" "n"rgy load paltern. have diver"ity. however , 

with Utility A having Its highest load in the Iiut third of the y e ar while Utility B 

h,u ito highest load In the '"cond third of the year. The"e loads arc designated 

as "a" and "h". respectively, on the left portioo of the chart. The addition of 

th,ue loa ds month hy month is shown on th" dght, togethcr with a simIlar ad_ 

dition of resources al a re&ult of coordinated Op<!ration. As "hnwn , the loads 

complement each oth llr .... ith the re"ult that the total r"source e xceed" the .urn 

of the isolate d loads by an amount designated aM "c" . Thi. is the additional 

load which can be carrhd and i. the,elore the benefit from coordination, 

On Exhibit 8 Is s hown coo,dination through s haping .econdary enllr¥y 

r"sOU,"C" to a firm load. The Bcales are the lame as shown on Exhibits 4 , 6 

and 7, with laola-ted operation shown on the lelt portion of t he chart. Under 
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EXHI81T 7 

LOAD DI VERS ITY 

Uti I it~ /II 

RESOURCE 

a 

MONTHS 

Ut i lit~ I'> 

M ONTHS 

A f, I'> ~Jinat,d 

C 
lC'c 

a 
b . . 

MONTHS 

Total capability isolated d fb 

Total capabll tt~ coord mated B.b+c 
d -+ b+ c>a+b 

:. coordination is of benefi t 



EX~16IT 8 

SHAPING RESOURCE TO LOAD 
Utility A 

Utili ty 8 

v- Resource ~..J 

Months 

UtilltyB Coordinated 

To iol capability isolaled a +b 
Total use of slV/age isolated SA 
Coordinated useof slDraqebq/3 5,-5,.5,:0 
Total vse of sloraqe coordinated SA 
Total capabilily coordinated a.b + c 

atb.c) atb and use of 
storage is no greater 

.'. Coordination is of benefif 



". 
isol"t"d operation , both utili t ies have th" same sene,al pane.n of load, and 

rCSOUTCeS with the nrm load being bmited by luw mid _y"", capabili ty. Utility A, 

howe yer, regulate. and . "pplem~nt ~ it" mjd~ycar ""pabi llty by relea.e of , c.Cr. 

voir storage sufficient to generate SA ki towattho"rs with th .. T ... sult that the load 

designated all "a" II cal"r1ed. The load dc"ignat.,d a. "b" which Utility 8 can 

carry "nde .. ;801:'ICd operat ion II limited by Ihe minimum energy capability 

which occurs eady in the 8C.uon. 

On th .. right _hand portion of the " hart i. "hown the capability of U tility B 

when operated In coordination with Ut ility A. In the early part of the 8caaon, 

when the capabili ty o f U t ili ty Il i. at a minimum, S I kilowaahoun of .. nargy arc 

rece ived from Utilhy A III t h'" 'I!SClIt of acc.,l., ra ted s torall" r"l., ... ., . La te r in 

the season, Sz k ilow&Uhou r8 Elrc r e turned to Uti lity A wllilc sti ll later, S3 

kilowatthollU are received from Uti lity A. A~ shown , this exchange of energy 

will p"rmit U t ility B to carry an addit ional loa d dl!Bignated as "c" which is t h" 

b.,nefit from coordination. U the algebra i c surn of 51 ' 5Z and S3;' ze r o, al 

shown, th" t otal use of storalle by Ut ility A may not t,., incTe,ued , and the 

benefit of coordination may be lecur ed without a ny mate r ial increment o f COlt . 

On Exh;bit 'J is .hown the bendit of .. t e am displace m ent. The s<;:& I"s are 

the same as shov.7l on ellarle 4 , 6 , 7 and 8 , wi t h isolat"d op erll t ion shown on the 

left portion of the char t . Under isolued operat ion, Utilit y A lIal t h e lame load­

resource pattern shown previousLy with the firm load designa ted al "aOj being 

limited by low mid-yea r capability. The 10lld of Utility B, designated ill "b" , 

h .. . a similar p attern to that of Ut ilit y A; however , the "ne r n resOUrCe at 

Ulliity B is in exc"S. of tile load in all months :u "ufficient s team geneu.t ing 

clIpacity mu"t be provided to ca rry the maximum momentary load. 
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,...., Utilitlj A 

~"OUr(e 

j 

a 

Uti lit'! B 

-r re!i04lrce 

LOi<! 
T, b 

, 
Months 

~ 

A I>Il coordin6led 

~ , 

V~ 
c"'" "-b Tl 

/ 
"'" a 

Months 

70tal use oj steam isolated Tt 
Total use rt stem coorriinafl!d Ti. 

T,)T;. 
:. coordination is oj benefit 

EXIo4I1~1T 9 



, . 
o 

, 

n 

.. 

• 
•• 

n . 

If Utili ti es A and B Are i nterconnected , t h" load- r e s ou:,,,,, rdation~hip 

will be as show" on the right_hand portion o f the chart. If the total load of "a" 

phu "b" is carried . Over very roughly one _third of tn" year no ~ t .,am generated 

!!nel' gy ill requir<)d , "II the load "an be carried from tn" hydro relourc es of 

UtiHt y A . Th" co~ 1 laving thrOllllh the reduced consumption of ru,,1 iii t he bene _ 

fi t from coor<linalion. Thi . benefi t is me,.."r"bl" In coa t in c'Onl ras t with the, 

previou sly Ilhutrated benefit s which we r e measurable in increased firm capa _ 

bililY· 

O ther ~O,,~eeS of coordi""tion bendits could be illus t rated In addition 

to those Ih<>wn (U1 !;;lChiblt8 '1 through 9. In the lame m anner tha t benefits are 

.ecured through energy load diversi ty. benefiu can a1lo be secured through 

dlve r .ity in p~ak loads. A djfferenee of a& lill1" a . one hour in tim e of peak 

load o f t wo u t ilities can .",.u1t in " si:table benefit if the flrln load i & limi ted by 

pe ak r,,!!ou r ees. A laving' In lran"mil.ion CO& I S Can be realized H there i s an 

;nterconneclion between Iwo uti Hties which would otho r wi. e need 10 plan fo r 

power flows in opposi t e direc tlonl . Gene r ator mILint .. nlnee outage. c an b e 

scheduled more economically under coo r dina ted operation"5 .. urplua c apability 

of on~ utility can be uud to carry part of the load of another utility which lind a 

i t neceBsary to take out u"its for maintenance. L i kewhe . coordination affects 

econOfl\iea ,,, re.erve g,,"crating capacity . A!! the pereentage o{ <:apacity r,, _ 

quired for reserve \s a func tion of the .; T. e of Syltem and number of genera.tor" , 

int erconnr.ction ha. ,he effect of incre"ling both of thel .. factors and thul 

in provides II. reduction In the requ i red reMerve •. 

,. A eoo rd ination which will undoubtedly receive 8reat~r attention in the 

future in the Pacific No rthwelt Is in pondaae o p erat ion. The nuctulI.tlonK in 
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hourly loads through Ihe we~k r..,quire the operation of storage at plant. which 

have in.ufficient s torag" lor ,,,;u,onal ,,5,.. Under coordinated operation this 

dally "tea·age. termed pondage . can be drawn _0 11.5 to preserve a ma.><Unurn 

en(Orgy capability for the coordinUed "yslems. 

In disc"5Blon of IheB" " " .. mples, it bec omet apparent t hat certain 

physical { .. dEli". are "ssentbl if coordination 18 t o be achieved. Tl\e mon 

universal of Ihe ... i" tranamis"ion capacity. 'n an the situation. which were 

diBeu •• ed , both tho"" which were i1h .. tratud by charts and t bole which ",ere not, 

{r"nsm'."ion capacity i8 ne "".sary to carry the power Or e"ergy which h ex_ 

changed \0 make coordination productive. Virtually aU th b !r"namiaBlo" 

ca padty o;an be provided from the capacity which is constructed rundam"nlally to 

carry the plant g"neration to load centers. The principal and imp ortant .. eqedre _ 

men! i. tbe,."fore tr;lnami.sion interconnection between utility .yst em •. 

AnOther fadHty essential for most coordinalion benefits b relervolr 

storage, As HluSlrau,d by the charlS , coordination frequently "ntalh the chang_ 

ing of the tllne _availability of e nergy. Relervoir storage provide. the neceuary 

flexibility to a ccom plish thi s. Wher" th" reservoir II up .. tream from the facility 

b~ing coordinated, the coordination i. achieved by the r"lo,a.inll: Or withholding 

of water __ .omctlmes deBignated a. hydraulic ·coordinMion. However, ". IUus ­

trated in the char t shaping re.ourCe_ to load, coo:rdination can alao be achieved 

through use of a relervoir In anothe,. dver basin __ sometimes designated a. 
electdcal coordination. 

Anothe:r facility neceasary for coordination il adequat e generating capachy. 

Und er coordinated operation it is frequent ly necessary to evacuU'" " reservoir 

----
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Over a much briefer pariod than unde .. i.olated operation. Pow ... plants a t Ihe 

r .... "rvoi. and imm ediately downatrllilm must , of COUTa" , have adequate capac;l ty 

to utlll,.!! the . torag" r e lease if aO<Tle o f It is nol to be waa t e d. Under coordlnated 

operation there ill a Wider oppor t unity to aele ct the b .. lI t plant a to carry the peak 

of Ihe Load w ith Ihe result thai a g .. "aler capacity h r equired at the a .. plants, 

Some plants ;0. .... inherently more .... itable for peakin8 operation becaua" DC a 

,mall head IQa. with I to"ilge drawdown, availabili t y of r ert:!KulatinK cap;acity 

down~tream . proximi ty t o load <:entera . or other rea. anI. Some of the se belt 

plants may n o t b" available to a utility which is open .. ting holated . 

In aurnmary, the benefi t . of coordinated operation ada .. from II. variety 

of fundament al aOuree5 . The ... include divo:. r dHe 8 of s t reamflow a nd load , bot h 

peak and energy , and include t he pootinll o f powe r fad Uties to reduce the ex.pen.e 

o f production. T ranami.alon In t erconnections, reservoir stora ge, and adequate 

genera t ing capacity play.n important part in these lour<.:e& of coordination bene~ 

Hta. From tlt"ae .ource. tbe bene fit . app"ar In the forrn of an incr" •• " In pow"r 

capability Or a decrea.e in tlt o(! cost of production. 



POWER GENERATION RESULTING FROM CANADIAN STORAGE 
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T he " Iudles which have been made to determine the .. !fects of the 15.5 

million ac re.led of a torase on t h e load _car rying ability 01 the Northwe .. t, have 

auumed that the p .. ojecta ",e .. e fully coordinilted a.nd h"v" thereby taken lull 

advantage of th" diveuitlea discu"8"d above. 

The .... . olt .. DC the .. tudlel ar" depicted for the 1971l conditions on Exhibit 

10. The croas _hatched cohlmns on the right indicate the powe r "apabllitl"" of 

the baa e .y. te rn which, ,1.9 previously discu8sed, include thoae proJech On tho 

Colwnbla River and principal t dbutari ci which ara in operation Or under con_ 

I I .. u(:llon. 1'hll column. on the Idt lndicilte the capability oC theBC p roject B 

a fter the addition of the Canadian ,to rage. Th" pair oJ co Lumn~ on th" left . ho"'. 

thc dopendabl .. capacity , determined by dividing the prime by the sy"t"m load 

fac tor, w ith the gain due to the Canadian Btoras .. bcing the difC .. rence between 

the top, of the ["'0 coiumns or Z. IoZ5. OOG kilowatt.. Tne oHae! portion of thu 

left_hand column (1, 3 1 Z, 000 kilowatt.) is tha t ~ount which I. given t o Canada. 

o r one _h aLl of Ih" gain. The cbart indicatel two segment. of this power give n to 

Canada . th .. lower one being that produced at Federal projectl and the upper 

legment tha t of the non_ Federal projects. 

Pa.dng ove r the central pair ma rked "pr ime" temporarily, we have the 

average usable en ~I:'gy indicilted on tne right. Again, one _haL! the total ,lin of 

1, 52:5.000 kilowatts. or 763 , 000 kllowath . i. given to Canada and one _haii is 

retained by tbe United StateR. 
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Observing the """lui pair , which 18 the average e""rgy during t he 

critical period, or prime , We Bee that the off.cl block of energy is "quill to the 

block ot averalJ" energy given to Canada. Thl. demondrat"a the provilion of 

the Treaty Ihat the "" .. rsy deUvero:d to Canada wil\ be in equa l month ly amo"n\S, 

Since the gain in energy during tke critical period (1 . 9Z0. OO{) kilowatt.) h 

KreUer than the average, and the amount given to Canada Is equlLl to one _hat! 

the average . the amount of prime remaining in the United State. is 1, 151,000 

kil"wMU and lIuater than haU the gain. The effect of thh dlf{"rence In Ihe 

divi,lon of prime become. mOre ";gniflcan!,," we ge t Into Y."'''' beyond 1970. 

The fac ton ;l.ffectlng the com putation of prime ilnd depend .. ble capaci ty 

re.ult In the ir being reb.tively nable <LmOllntt (or m;any ye;ar8. The ooly ch;ang_ 

Ing Cactou which acrect the computed amount of prime slgnHic;andy ar" the lo;ad 

ahape and th" flo ..... . which .... ill be modified by the diversions ;and return flow, of 

(Iltur" non _power development. 

The "netgy, as computed by the agreement, however, may c hange algnifi _ 

cantly In thB flrat fe ..... year as the United State. develop. a greater Il U, for i t , 

secondary energy and will ch;ange gradually;a. additional generating Ilnlt8 are 

added to base system projech. The Ila('. of ."condary might be increased by ad_ 

ditiollal Inlerconne.;tiOlla ..... itb oth"r are",' and ..... Hl be increaled a. new .team 

plant. provide a ateam replacement market for .econdary hydro energy. 

Sinc:e th" prime . as eomput"d in the agreemeot, stay a relatively con.tant 

for many yeau and thc average en"rgy dec:lines rapidly, the proportion of prim.e 

remaining in the United State a willlnc:reas". 

Exhibit II sho ...... the relation.hlp o f . t otag" to th" critical period. The 

m;axlmum possible monthly generation for the 193 6- 31 year is indicated on the 
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left o[ til" chart, both wi t h and without Canadian alonge , and that of th" 194 3-"5 

period. II "hown on the right. The Irregula r ah"pc of t he genen.tion reflecta the 

ch .. racte r of t he load, and tlHI Ilratgnt linea Indlcal e the averag" genen.tlon Over 

the critical mont h9. The lolld line ,,,dieM,,. t he milxlmum potential g~neratlon 

of the bale system without Canadian "10""1111 , and t he daahed line . Indicate the 

maxlmUIn po t en t ial generation with Canadian Uorage . The craaa - hatched a r e a 

indica!,,. the pari o f t he generation which re~ulh di rectly f r om Canadian storag" 

re leaa .... 

It migh t be observed that the avera;" generation without Canadian . l nTage 

Is limited to 6,669 mel"wAtts In t h .. 1936_ 37 period, bu t an average generation 

of 7, 542. mega-watta would be ponlble in the 1943_4:' period. AR Canadian 

. torage I. added, the poutble ave rag .. ,enen.t ion In t he 1931. _ 37 period h in_ 

e .. eased to 9 , 181 me,,,wattt , but In the 1943_45 period , whe re It "'u~t be uled 

over a ZO _mont h .. a t he .. t h"n a .even- mont h period, t he potentllli b limited t o 

8 , 589 megawatt • . 

In each cale , the leuer figure established t he lImit o! load which can be 

carried with al.uranee and the r efore ettabU,h .. a the d ependable load carrying 

a b ility lind critical p~rlod . When Canad;an .torage 18 a dded, therefore, t he load 

carrying ability increate. frrun t he I. , f.b9 melawath of 1 936_ 37 t o the 8,589 mega_ 

watt' of 1943 _45. with a r ... .,ltlng gain of 1, 920 megawatts. Of thiB 1,920 meia­

waU. , only 1, 047 meaawalte is directly attributable to ato .. age and the r emain-

der h due t o the increaaed natu ral .t .. e amfiow during the lonaer p e riod. 

A. a re.ult of t he change In critical period, .to .. age Crom cyc;llc rC ll e r_ 

voi ... . . uch a" Hungry HOrlle , mUlt be withdrawn at a ICBaer rate Over" longer 
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pe r iod of tim" a fte" Canadian .torail" h added. Aa a reBuit , SOme proj .. eh 

will los .. In prim .. power capabIlity aa olhers gain. Exhibit 12 indica te" the 

p r ime capability of each of t he ba . .. ay.tern projecu, the cro5. _h .. tch~d b" .. on 

the r i ght Indicating the capability without Canadian stora se and t he bla<;k bar on 

the left Indica ting the capability with Canadian a t o r ag... It will be noted that all 

proJecu lying directly down.tream Irom Canadian Itarago Increase ."bau.nUaLly . 

Prime of all proj~c t . on the Clark Fork lind Pend Orellle , how"ver , Is r educed 

a.a indlcu"d by the aborter blaek ban . On the Snake River , Brownlee and 

Oxbow, which aho enjoy a subs tantia l amount of regulation without Can .. diao 

a t orage, are r educed, but I ce Harbor , coming a.a it doe. in a reach o f the .. ive .. 

below la .. ge uncont .. oUed nibutades , can take "dvantaae of the high" .. n;o.tu .. al 

flowa in 194 3 _4 5, with;o. r eaulting in~re,:ue in prime power , It is th.i. diU erence, 

with 80me proJecta gaining and 80me loa i ng , which creates m;o.ny of the p r oblema 

of t he coordin;o.tion ag r eement. 

Up to thi e point , all the dhcus.ion has as.umed coordinat"d operatioo. 

E " hiblt 13 att"mpt. to distinguish between tbe psrls of the total generation which 

m;o.y be COOl Ide red firm ene rgy withou t coordination agr""ment, and tho.e part! 

which require coordinat ion to be firm energy. The eohlmn on the l"n Indie .. te. 

the Northw""t'. pot .mllal p .. Une power, including not only the base ay stem 

projech , bul alao the. other reioure" •. 

The t wo UlJIlleols a t the top of thi. colwnn i ndicate the par t of thb 

potontl;o.l which cannot b" considered firm becaulle there" nO obligation on the 

part of r"."rv oir owne r . t o relea." the Itorage necessary to produce this lIeg _ 

ment. The finely . t ippled block at the top indicates the , .. neration at Federal 
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". 
projects hom non-Federal.torage , for which there i. no cont ractual obligiLUon, 

and the mOTe cou·soly d otted block below It lndl,,"t,. .. the generation at non _ 

Federal proJech from Federal atorage , for which there is no contractual obli­

gation. 

Moving to the ri ght, there is II. cron_hatched block. Thta block indicatu 

the Inc r ": .... In prime power a t proj"';!1 down.ITeam from C"n"dliLn atorage 

rc.ultlng from the additional c ritical period How made pOI.lbl,. by the rdea ... of 

tha t Itorage Over a lO.month period. The next more finely c raIB_hatched block 

indicate. an additional prime potential ",hlch Is posdble a a a reault of the tom _ 

bin ... Ucn ot Ganadi"o .torage and coordInation t o take fuU advantage oi the .tre~ _ 

flow dlver.IUes. TheBe two blocka added t o the c:olumn on the I .. It ....... It in th .. 

column nn th .. right , which Indicates the to tal aua potent ial wi th Canadian 

Iton.Sf! and <:oordinaUon. 



THE PROBLEMS OF UNCOORDINATED OPERATION 

A. P. O'Ke lly , Attorney 
The Washlnglon Water Power Company 

Spokane, Waahing ton 

The pravloua .peake u have ahov.,. t h .. advanlag". and de .. irabitily of 

th" coordination of all reservoirs and all hydroeleclrlc projecu In the United 

Stat". and the lain. to the United State. rrom Ihe construct ion and coordinated 

operation ot atora se retorvoirs In Canad a. Thh coordinat ion 01 all reservoir. 

and hydroolectric projects In II", United S tate. and theae gaina Irom Canadian 

_tou,ge can be achi .. ved , bLlI Ihe problem as we see it h th:u as of today tb .. 

coordination a •• wned in determining the beneIlta from Canadian .torage hal not 

beenachi .. v .. d. AI poin ted out by Mr. T imme, Ihere II partial coordination 

through the Northwest Pow'!r Pool, within the F .. deral 'yltem, within "" inter~ 

company pool compo,cd of Ih" major Inv ... tor~owned compani". , betw"en the 

two major municipd .ystem. on t he Wa.hington Coa .. t, between other individual 

Iy.t .. m. by contract and by y .. ar-Ia-year , monU ... to-monlh and da)"""t<>day arrange-

m .. nts 01 various lorll . The dogr .. e of coordination Ihat exia t a 1a not eaally 

mea.urabl .. and i t ha .. b .... n Impo8sible to prov\d. a figure that ev .. ryone can 

agree upon In the Ihort time we have bad to 'Iudy thb probl .. m. How .. ver, it 

h agreed by all t ha t Ibe m.eaSLlr .. of coordination now .. xi~ting falla fa r a hort of 

th .. coordination a •• umed In the propoled treaty. 

AI the pres .. nl tim" , there are no firm long_term IlgreemcnU b .. tween 

uliliU ... providing for th .. holding of ~torag .. and th .. r .. lease of atorage In luch 

a m.anne" Ihat downs t r""',n projecu can know when to ""pect water to be 
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r elea.ltd from IIpstr":l.m ra~ervoin. Without this knowledge It ill difltcult, if 

not impo".lble, for the OWner o f 3. down"tream project to .1111 firm power b .... ed 

On iln ,,".umed IIle of Btoragl! f r om al\ upstream reservoir which h under a 

different ownership. While much <>f tllia water has b .. en a nd Ie beinlluaed t oday 

on II. hand _t a _mout h bash , a large quantity of water is going over the dam . of 

Ihe North",,,.! which could be uBed to make firm power. Thi •• plll or wa. te o f 

water directly .. esult" from t he II ... of slorage primarily to fit the requirement . 

of the .yltem of t he r eservoir Owne"" without ,.e,ard to the requirement. o f the 

a r ea ." a whole. 

In addition t o the direc t waI t e of atoral'" there i. ale" a subs tantial 

waste of usable water b eeall •• of the Inabi li t y olsysteml with exce •• water dur _ 

ing onll period t o generate electricity t o permit o ther sys t ems to ~tore t hb e><<:Oe. 

water in available sto ."ge space in their reservoirs t o convert thi .. wate .. into 

u.able en"rgy at a late r t ime. 

Coordinated op~ration fo .. the benefit of the ar"a "ntaU, maximum feadble 

uBe of the w:He r flowing in the streams and rive r. , but aleo entail. the day-to-

day and wee k-to-week operation of aU .. ystemB eo.u to .. upply t he powe .. when 

the customers need it , i. e . when they pueh !.he .witen that turns on the Light o r 

staru the motor. The water cannot be so closely controUed that it will ebow up 

at every plant On the river Just when it h needed. The only Wi.y th i s can b41 

a ccomplisbed ie through exchanges of power b e tween ey .. tcm8, but thie must bo 

done On the bash of a £inn coordination agreement 80 that each ayUem can. 

alway s be as sured tha t It will have the power wben it is needed. There are somll 

individual agreements bet'>veen Individual .Y:!I tems in the Nor thwc .. t , but "'lain 
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they raU lil,. ~ho .. t or the CQordlnation auumed in the draftlnll of the propoaed 

treaty. 

What doe. th ill mean 7 

It m",anB t hat t h" gaIns .hown on thlB charI are not r~aU,.ed. The gain. 

are, In bet, substantially Ie •• than ahown. Tho block oC powe,. from coordin­

ation Is theoretical. Th" two blocks of pow~r added through Canadian . tonge 

are theoreti cal . They don't e:dl t withou t coordination. 

It mean, thllt non - Fedural By.tems would not be able to COI.1n1 on the 

water coming down the river when they nc"d i t ; t hey would no t have t he gains in 

firm power ant icipated, and would not b~ willing to contribute to Canada their 

auurned one _fourth share of the power going to Canada. 

H means tha t the Feder,,1 .yuem wOI.lLd be laced with making the full 

p"yment to Canada without real;,;lng th" gai"" ilntldpat"d 0" the Fedeul sy.tern 

lind with no ,USU:,..ln<;e of c:ont ribuUon from the non _Federal sys tems. 

The Tre,uy alao h;1.5 the nthe .. novel "Hect of reducing the abll1ty of 

aOme sy. t ema of! the main Itream of t he Colwnbia t o carry firm load. The 

next c:harts show the gain' aDd 10.881 in firm enc: .. gy r e.ulting from Canadian 

8t orage under t h" as.umption that there nOw i. and will be full c:oordinued 

operation. 

Exhihit 14 show. the ga'los and loue. On th" so_caUed "Base System" 

which were u.ed in computing payrnentB to Canada. Exhibit 15 .how. the gain. 

and lone. on the other hydro systems in the NorthweBt. It was necessary to UBII 

different SC:al1l [or t he two charts hllcause of the diUerence In magnitude between 

the "Base System" and the other hydro systems. 
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EX H1BIT 15 
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In the computation of the neC benefit s to the United Sta t e I hom the 

Treaty , the lossel to project~. bot h F ederal and non _Fcder:o.I , in the "Ba ... 

Syltem" were t aken .. a a credit , Ih"" reducing the r"<JutTed deliverlc. of power 

to Canada. Th" gains and IOll8e. on projects not conddered as part of the 10-

called "D a.se System" were considered to have balanced out . The net reault of 

the gain. and 101.!!5 to dUrerent "yat",olO Is e xtremely inequi table ;15 betw"",n 

p rojl!c t a and owneuhlpa In t he United States . Some pToJeda will actuaUy be 

"'''lUlled to r.,turn t o Canada 1,,8' than one . hal l of the ••• umed benefit. [ .. om. 

Canadian ator:lge aince Ih"y will have re<:c;ved a credit for the \oases .. t o ther 

projectB; other. will In fact s"fior. lou lor which they will not be campen.ated. 

These Inequities can be co .... ected adequately on ly throuah an overall coordina_ 

tion a greem"nt . In addition , without full coordinated operaUon the amouull of 

gains snd 10 .. ". shown would be. sub stantially changed . Some of th" gains would 

blS decreased and tbe 10ssel would be increa."d -- in lome In~tance. , doubled, 

resultins In bil lion s of kllowatthoure being waited. On Bam .. Individual .ystem .. 

th" LOftse' could reBult In v·ery lub .tant ial increas"d expenlel which would 

ISventually " .. IUlt in high .. r ratel being charge d the CUBtorners of those I y s tems. 

It would be a paradox If this Treaty which pro,nilel ~o nluch to the United 

Statel should relult In hardlhlp t o Indivldllal citizen. of the Northwest. 

The Treaty a .lumel coordinat ion. There ... em. to be no dhput e a l t o 

the need for coordinat ion. The "Analyds and Progress Repor t" pubLished by 

the U. S . Negotiators recognlzel the need fot a coordination contract. Coordi_ 

nation would be highly beneficial and II imperative for the proper development 

of the Columbia nuln wit h or without the Canadian Treaty . We have long known 
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the need for coordination and have been working on thl! problem for a number 

r of years_ The Canadian Treaty empball7.1!8 the problem that a lnady .. xilt. 
il 

I 
and could have dha,trous effects On 80m e Or all of the utilities wlthollt coordl _ 

nation. Coordination mud b e t h e Hr.! order of budne •• , and the generating 

~ utillt l ... In the Northwest are wilHng t o exer t e very e!fort to .olve t he problem. 

of coordination promptly .0 11. 8 not to rahe unneceuary compllcatlon. t o I h" 

r atl!icat lon of t he Treaty . 
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BASIC FUNDAMENTALS OF ACREEMENT FOR 
COORDINATED OPERATION 

Darrell E. IHe5, Attorney 
Gn.1l1 County PUC 

Ephrata , Waahingl on 

30. 

The bencfi t " to b., gained In the Northwest t hrough operation of hydro _ 

elec t dc .".Ource. in a coordina.ted Marmer have been dernonltrUnd, &1 well a. 

hav" be .. n the problema r~.ultlng and which wlU res;llt from lailu re to operate 

In a coordinated manner. Because o f the varied intere5ta and ownerships .n-

vDlved . the ""hide nece ..... ry to put a coordinated op"rMion Into effect h 

ne<::esu.rlly complex . It ha l b""orne apparent, a fter much study. that "oordi. 

nation can be attained malt expeditiously ami readily t hrough contu.etual ilr _ 

rangemenl. which will define and set lo r th t he lramework o f the coordinated 

operation and the righU and obligation. of the part i e •. 

The u ti lity TeprelentaU..-el working on t he matter have devote d IIreat 

time and dfo r t to the development of principl,n t o be embodled;n fuch an 

agreement and have m .. de eonliderable prollreu toward dcvelopinll the deta iled 

con t ractual providona neces"ary to effec t uate .uch p rinciple.. Whl.le the work 

at thi. time II { .. r Crom complete , t he mOllt recent draft of the propo.ed con-

tra ct not only uta fonh the pdnclple. but aho contain. much of the detail. 

We .. r e le .. vlng with you copie s or this Ian draft Cor your Information and s t udy. 

I would , In addition, Uke t o explain , in genen.L term' , the bailie funda -

mentah of the cont ract as developed t o thll dat e . Before doing '0, howeve r , I t 

.hould be made clear that there II n o t firm agr .... ment ;among t he p,.rtles In 

.ome of t he par tieul ..... and that the terms a r e .till Buhject t o ne/lotiat ion and 

refinement. 
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We conceive that all or th" I:""e .. ating utllitle .. in the Northwest , ;ndud~ 

ing the United SIMes , Bhallenter \nto an agreement to provide lor coordina ted 

operation of their va don. re .. Ourc.,,. . We h:lYe prO\.;ci"d (or a term of badCAlLy 

60 ycar9, which h " .imllar term a s thoU of the propo"ed Canadian Trcnty. 

The agreement would, how"ve~ . be subject to an carller termination in th" 

event of "h"nged conditions requhing th" dedication of an,,, hydro .. eSource" to 

the product ion 01 peaking capacity rather than the production 01 firlTl. 

Since It IB I elt essential thaI coordination must be accomplished under 

lome plan where " .. eh party millntaln. controL of and operates it" own projact s , 

we have dev e loped the proposed agreement upon the prcmhe that cerUln guidc 

lin,,~ of the coordinated opf'ratlon will b" se t down On a coop e r ative bash a nd 

t ha t ""ch p"rty n ,aintalns run control o f the operations of in projects within 

thO le guide lines. To accomplish thil, tbe a"reem .. "t Is to provide that each 

party wiH appoint a ""p .. ".entaHve to a committee to be known ,loB the Coo:rdi­

nating Committe e. That Committee will act as the agent of the parties .. nd will 

analy"', and Interpret the fac t ual data supplied by the partie. in order to arrive 

a t an appropriate determin"tion of tn" guid8 lin"s for the coOrd!nal"d operation. 

B a sically, thcse g uide Iin .. s will be firm load carrying c"pabtllti"B, reservoir 

CUrv'" and r"quired rele:rve~ . Dechlons of Ibe Coordinating Committee mUll 

be unanlmoll. s , e ", ,,ept in the caae of emergency , and In th" event t he Committee 

i8 unable to agree on a qU8ation of fact, then that question of fact may be sub_ 

mitted to a atated arbitra t ion procedure . It is the intent that once t he Committe ... 

ha .. se t the .. o - called guide Hoes , "ach party wi ll o pe rat" hi" aystem and projects 

in conformity wi t h the guide Hoes Or supply power and ene rgy in lieu of luch 



cperalion. ~"ch .y5t~1n ts to malnl;!in .. portion of the necessary cap"dt y 

reserve •. 

n . 

Onc of t he guide Hncs for the coordinated ope ration t. the !i Tm load 

carrying c1\ pabillty of nach sy~t"m. l3as\cally. !irm load " arrylng capability 

means the computed ability of a sys tem t o carry a load on a nrm bas!s with 

[,,!\ rel .. ".,!! o f stored wilier . Tl>is computation is to be made by t he Coordinating 

Committee from d,na au pplied eac h y ea r by each par t y. Sill"". system'. firm 

load carrying (3p"bll; t y i. !led t o .ome .. xtent to the syslem ' . abiHty to produce 

energy during a cdtical pe riod, and th~ leng thening oi t he critic;,,; pedod r esul t_ 

ing from the Introduction of Canadian ftlorage necessit"h,. rele as .. s Ove r" 

longer pedod in lIome non _base Iystem reservoirs , thus redueing t he abiHty of 

that system to meet firm loada , th .. Canadian sto r alle actually cauaes a 1018 t <.> 

,am .. oy.tems. In orde. to avoid ... I<:h 10Sle~. the agreement i . to provide Ihat 

t he reduction 10 t he capability of Buch s yJtcms h 1<.> bl:; made up from t he Clpa . 

b!1I1ies .. t plant. which ga in fr<.>m t he Calladi .. n s t orage belore the de termination 

of firm load c a rryina "apabllitie,.. Of "ourse , the r e ductions will be computed 

from time to time 10 t ha I only the lossel caused by Canadian Itoral" . and no t 

;l.ddil;On;l.\ .torag .. in the Uni ted States , will be restored. When Ih., Coordinating 

COfTlml ttc., h ... de t ermined the finn loa.d carrying capability of a . yltem it will 

be entitled to have t ha t capability maintained by the coordinated operation thrOlllh 

til., release of s t o red "'ater or through d elivery or exchange of energy. 

Under the .. greement t he relour" ... of the coordinated syst .. m ar .. to he 

operated to p r oduc e the o ptimum firm load ca rrying capahllity lor the area. 

Thi s II to h" accomplished by the stora/l" and rdeas .. oC water . hy th .. re servoir. 



of the coordinated system or the supplying of power and energy in heu of such 

relealles or by the tranllfcr and ellchange 0;£ energy. 

Tbe Coordinating Commltteo, Crom regulation s tudies , will determine 

operating reservoir curves for eaeh 're a ervoir in the coordinat ed system , In _ 

eluding Canadian reservoi ... . The"e eutv"" will reflect the .",orgy which must 

be s t ored in one or all reservoirs at any poin t In time to a"ure fir,n load 

carrying capabilities. Each reservoir owner will be required to rele ase water 

to the appllcable reservoir curve when projects downstream require the rdeale 

of luch ItO rage for maint enance of firm load carrying capability. In the event 

the reservoir Owner elecu not to reiea "e the water held above the reservoi r 

curve he .hall supply an equivalent anlouot of energy to the downstream project 

without coat. No r eservoir II to be drafted below its curve e><ccpt for the ,na';n _ 

tenance o{ Clrm load carrying capnblliUes. 

11 a Iyll tcm Is unable , with fuLL storage release. , t o meet the firm load 

to which it is entitled under the coordina ted operation, i t ahall requ"st and take 

delivery of energy !:rom sny oth .. r "y"tem !n the coordination which h capabl .. 

of prodl.lcing exces" energy in order that th" {ormer 'Ylltem may meet its firm 

load. The manner and method of making thelle transfer. and the procedure for 

return Or papnent for thh transferred energy Is mOre readily und ..... tood i! 

Illultrated, and further ex planation and illustration will be prescnted to you a t 

the conciusion of my dillcu •• ion. 

In addition to the rel"allell of atored water for the production of firm and 

for the ma;ntcnancu o f firm load c"rrying capability, t h e agreement h to provide 

for the reteas .. of water !rom aLI reservoirs , includi ng the C"nadlan r e servo!rs , 



for the production of ulleflll tecondary energy. If ralervolr owner has lito red 

in his r ellen'oir , wat e r in IIxceS3 of that required for the maintenance of the 

firm load car rying cap.~biLitle. , he is required to relea.e that excell' wllte r 

upon requellt of a. downs t ream project 110 that the downttrearn project may use 

it in the prod>lction of Becondary energy. If the rese r voir owner elect& not to 

relealle purllua n t to the rcqueu, he mu~t lupply the downstream owner, wi thout 

COli , an amount of ene rgy equivaLent to thllt ...... hich couLd be generated with the 

withheld wa ter at the downlltream ph.."t. When th .. water 110 wit hh"'d II re ­

leased through the downstream pla.n t , the energy must b e returued to the 

reservoir owner I! u3e[,,1 to maintain the reservoir curve or to refill the 

reservoir. 

While details per taining to tranllmission are lIit! embryonic , i t ill in_ 

tended t hat .. xi.ting tran.mhsion faclUUe. he operated in a manner a. to [ul-

Iill and accom plish the ohjective. of t he coordlnll tcd agreement . 

is firllt dedicated to t r ansmi •• ion of po ...... er of tbe owner of the Unet and I ran._ 

mhaion capacity under firm cont ract. and Ih(", to operation "nder the eoordi_ 

naHon agreement. If transmhlion capa<;ity h inadequate. it is up to the party 

requiring additional Iran'mlninn to prnvide it or to reduce hit firm loa d carry_ 

Ing capability . 

Under the proposed treaty with Canada, the United State. if required to 

retllrn to Canada one ~halJ of the increase in depe ndable hydroelectric capacity 

and one_hali of the Increased averag~ annual ullable hydroelectr i c energy output 

resu ltinQ; to the bas e system plants from Ih" Canadian storage. By the covenants 

in the agreement. at! parties the reto ...... ill IIhare i n this obligation to C.mada i,n 



35. 

the proportion that the increase In capacity Or enera)' at each project from 

Canadian etorag.: .hall bea" to the tota, of luch increase. throughont the coordi_ 

nated ayah.m . Non-Feder .. t power and energy \lnd",. thb obUgation will be 

delivered t o the Federal system [or deUvery to Canada. It i. unueu tood that 

the United 5 tates will make capacity avaUable for de livery to Canada at the 

BonneviU .. '"·F" rate which Ie now $9.00 pe .. kilowatt y"ar, and thill understanding 

haa be .. n incorporated in t he agreement. The agreement a l so contains a pro_ 

vhlon to provide that any advlIntage which might be obtained for a project to be 

constructed be t ween Priest Rapid. and McNary s hall be retained by that project 

a nd not Ih .. coordinated system all a whole. 

T he principia has b,,~m accepted that each .. eservolr owne.r who dedlcat eB 

h{~ re8ervolr t o t he coo rdinated operiltion ~hall be entitled to receive each year 

a portion o f the annual eo.t~ of the r e .. ,rvoir from the downstream. p lants . The 

determination of the cost. and the p roper allocation of them at Bite and down­

atrearn, as well as .. djusuncnt for diver.ity In ownership cOBta,i s ba6ed on a com ­

p lex fo r m"la. Thh will be explained more fully and In dMal.l with the aid of 

charts and wagl'an,. at t he concl".;on of my remark •. 

I have mentioned the fundamental. of the proposed agreement. There 

are , in a ddi tion , pertinent provision. dealing with charge. for power, variouB 

Bavings clauseR and provhiona for bringing in new pa.rtle8 which will not be 

exp\dned in detail but which you wilt want to examine as you r~ad the draft 

preaented to you. 

As mention~d earller, 1 am to be follow .. d by more deta.ilcd discussion 

on matter! pertaining to the t r ansfer and exchange of energy for maintenance 



o f firm load carrying capability and the determination 01 annual cosh to be paid 

t he re.ervolr by down.tTeam plante. 



ENERGY EXCHANGES ANTICIPATED UNDER 
COORDINATED OPERA TION 

eric Brundage , Power Analyat 
Seattle City Light 

Seattle , Waahing ton 

Thct uHUtie. In the Pacific Northwe.t area have made" .tudy of the 

r esource. of t he area, including th tl storage in Canada which is contem plated 

by the propo.ed treaty, In order to determine the extent oC e n e rgy exchanges 

which may be required under coordinated operation. Becau.e of the limited 

time avallab\<" two separate and distinct wat er regulation lludleB which were 

avallabltl were UBed a. a basis {or determining the re.OU'ce5 . The regulation 

. t udy for the bOll .. 'Ylt em plan!' was the Sequence VI- I s tudy prepared jointly 

by the Corpe of Engineers and the Bonnevi lle Power Adminhtra t lon, Regu_ 

lation Btudle. which had been prepared by the Coordinating Group of the North_ 

wea t Power Pool were u!led for the reaOurcel in th .. area ouUlde the ba.e 

.yatem which have be en referred to a. "Oth"r R" lour c ... " . The Sequence VI_I 

5tudy for the main li t em of the COlwnbla River included utilization of the .torag" 

in Canada which is contempLated under the propo.ed tre .. t y. 

The . tudi"" "'era conducted and developed under the gen"r:;al principle. 

of coordination which have be en outlined by Mr . Ric • . There were two ".I\lmp_ 

tionl made in developing the Rtudy which should be pointed out. Fiut, the 

reSOUrce" were calculated en the basts of projects that are now in existence Or 

under construction with , of courae , the exception of the three large Canadian 

atorage projects. Thi!l mean~ , of courl" , t hat no new relource" ara in the 

pic ture other than the Canadian s torage . The second .... "mpt;on was that the 



firm loads t o be carried would be equal to the firm load carrying capability of 

the c oordinated sy " tem. Th .. firm load. used in tM , ,tudy there fore repr .. sent 

II. load l .. vel which a pproximat .. " pr .. sent load es t lmates fo r the year 1970_11. 

B"cau,e of these a,. ump!ions , the exchanges which appear to he necessa ry to 

maint ain firm load carrying capahHity probably r e p resen t ma><im.ums . 

A graphic illustration of the e xchanges of .. nergy developed by thie s tudy 

has been prepared. E>thibit 16 H,ts each utility system in t he area. The 

v .. rtical divisions on the c bart indicate average megawatts of exchange On e ach 

system. E ach ' y stcm has a hodzontal Hne marked z ero. Energy delivere d out 

of the sy. t cm i. i1ld!cat .. d abo" .. th .. ",ero line , while e n e .. gy .. eceived into a 

system II indicated be low the ,.ero line . The borizontal division. "eprelent time 

by month's . The ener gy exchang'" involve d a .. e divided In to two major type. : 

n n t, tho.e r e quired to main ta in firm load C;l. rrying capabi lity; and .econd , tbo.e 

requhed t o supply secondary load 8. 

The e x chang .... set forth on the char t a r .. coded a. fo llows: energy d e_ 

live red out of a system for main taining Hrm load carryins c"-pabill ty on lOme 

oth~r .ystem il indica t ed S8 (+); ener gy received into a s y stem to maintain the 

firm load carryins capabHity oC t hat system is indic;l.ted. a s {_}. Exchange . int o 

or out at .ystem for purpoBe8 a! supplying lecondaTY energy load' a r c shown 

cros. _ha tched. Such secondary exchange. appearing above the :o e r o lin" repra_ 

lent ene rgy delive r ed 0111 o f a By.te m, while thOle below the :'ero Un" indicate 

ener gy received into a s ystem . 

Thia chart i. divided into leveral 'ectionl. The Iint uction . proceeding 

from le ft to right . indicates exchanges nece •• Olry unde" coordinated operation 
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O"er the ZO _month <:ritic .. l period for the atea, extending from Sept embet, 1943 

through April , 1945. Allexchangel duI"lng this pedod are m .. de for the purpo~" 

of main t aining Cirm lond c"trying cnpabUlty Ir'l the area. immediately following 

the ZO _month pcrlod is an indication. in aveuge megawatts for the period , of 

exchange Cor each systcm , the position of the vertical bars with relpect to the 

>;CrO line Indicating whether that ~ya tem had a ne t .. ",chanse of either a dellvety 

or a receipt. 

It c,,-n b e leen here th'" during thh period, lome of the syat<:ml require 

a receipt of .. xchange energy to achieve their lirm load carryinll capability. 

Theae are the systems that $uf£er a 101. of such capability by realon of th .. 

Canadian storage cauling a shUt of the ddtc,,1 streamflow pedod (rem leven 

montha in the 1936_37 wa ter yea r to twenty months in 194 3 through 1945 w ... ter 

years. Other syne=a have ... n exceu of capabiUty under thh condition which 

mUlt be uled to lupply the derident systems with energy to maintain t h .. ir 

re.pcctlve firm load carrying capabilitie9 . 

It il an t iclpated that each oC these Iystema which requIre en .. rgy exchanges 

fro.n othor HyltemS and which do not have sufficient en .. rgy resources to re t urn 

luch anergy exchanges during the critical pe~iod. will have to pu~chase th .. 

energy tha t they have been unabl .. to return. In other words, this mean. that 

th .. lo.sea on certain Iystems of fhm load carrying capability cauled by the 

lengthening o f t he critical stru.mflow period will be guar.anteed to be ,nada up 

from thoa .. system. which gain. The second 51!:ction of Exhibit 16 indicate. 

exchange. which would uk .. place with a high water year. Unde,. this condit ion, 

capabilities are high. and substantial a.nountll of lecondary exchange. ar .. Iho,,"'11 
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to be a vaii3ble, S"~Qnda:ry e xchanSll8 of energy witt be made to the e xtent 

available which will altow each .. tllity sys t em t o car r y ih .econdary 100ld. In 

the _tudy which developed the anticipated exchanges , .. ",ond",.y load. con. i .t 

of energy \lscd to substitute for therm a l generated e nnrgy: ene r gy u sed for 

supplying Indus t rial loads which may be interrupted on notice; energy transferred 

out 01 the .1.1:'"" for the purpo." 01 .. ub atitu ting lor thermal gene rated energy: 

and energy which may be s tored i n reservoirs to be u."d lor protection of Cutu,.e 

firm load carrying capability or the luture substitution for t hf!rmal generated 

en .. :>'gy. 

The third ,ection indicates a typica l year which approac:hes average 

condition. during the 20 _yo:&,. p .. rlcd. Here again, t he 'econdary energy 18 

avaUable, b ut in mOre moderate quantities . At this point it 1ft conddered 

important t o note that cven in a high water year and in the typical year some 

exchange!! of energy are required to maintain the firm load c .. rryin l capability 

of cer tain systems . 

The fou rth and fina l section of the cha rt indicates the average annua l 

exchange, sbowing deliveries and receipt . of energy on each syQt em fo r t he 20 

years or record studied. 

It i. anti cipated that the sett lement of ;o.ny Imbalance. of exchange ene rgy 

betwecn Bys tems at certain intervah , which will b e defined, wil l be achieved by 

a series o f ratea for hydro energy and aho for thurmal gener a ted energy. S ucb 

rates have not been d e veloped, but it Is an ticipated that the rates for hydro may 

be t be tben current prevailing ra t e for s econdary hydro "enerated energy; and 

rate. for thermal generatcd energy will be bas,,-d on the Incremental cost of such 
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energy plua a fixe d amount per kllowatthour or a percentage to cover out- of­

pock et overhead caUl , but with no provleion {or the inclusion of fixed charges. 

It I. aho anticipated that eOme rate. m .. y be developed to cover \I II C of 

gen .. r atlng and Itoraae faciUtles l OT u -anaforming of un usable "nc"IY Into ueab\ .. 

ene r gy through lito rage of energy in .. " ... ryoi .... Thh whole que.tlon of c harae a 

for ener gy trandeu and tran.mlnlon thereof ia .. field which require. con.ider ­

able study and review and development by aU parUes concerned. 



COORDINATION PAYMENTS FOR UPSTREAM STORAGE 
IN THE UNITED STATES 

Robert B. GaUup, PrJncip:d Engineer 
R. W. Beck and Auociatel 

Seattle, Walhington 

The coordination princlpl •• governing operation 01 r"l.,rvoll·, In tho 

Pacific: Northwelt for benefit of the enUrB region mUlt include paymenu to the 

ownerl of t h .. re.ervol.r. for thll ben.fltl provided by the rllservoir I ton'le to 

the down.tream projeeu. The coordination principle. propo.e that the eOlu of 

reservoir . torage be Apportioned amonl the partie. beneIitlnl (rom the rel .. r _ 

yolr In proportion to the crideal _period Bnergy benefitl received from the ule 

of the .tor ed water . A limit i. p lacId on the amount to be paid to an upstream 

Dwner by the ownllr of a dDwnstream prDjllc t. This Umlt h the value to the 

down. t ream owner of the benelJu provided. 

The :netbod Df determininl the proportion of the annua\ COlt of tbe up_ 

re .. ryolr i. sbown dlagrtunm:llIlcaUy on Exhibit 17 entitled "Apportionment of 

Dam and Re.ervoir COltl _ S torale ProJect". First, tbe total annual COlt . of 

a I torage project aro determined and II\lDcated to thdr varlou. funetionl lueh 

III irrigation , £Iood controL, and pDWOr. The portion allocatlld to power ia 

furtber allDcated to direct power featuree and to joint cOin. Tb. joint C08U , 

or in other warde tne dam and relervoit Coltl, allocated to power, are then 

apportioned betwllen the two function. provided by the dam and reeervoir. nounel,., 

head a t the reservoir lite and Itoral" at_lite and down.tream. The portion 
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The portion allocated to storage at-Ilt .. and downstream i8 then apportioned 

between the at_eite project and (lach of the downstream projectB in proportion 

to the critical-yaar energy ga.n at each pr oject from .torage. The Amounts 

apportioned to each of tha downstraam project. a r c then measured again.t 

what Is knewo .. a the "alternative cou limitation" t o determine if the appor_ 

tloned amount exceed. Iha "vatue" of the benafits received. U the amount 

approlioned to any project is in exCe" of the valua re<;"ived, : .. mcasurad 

by the alternative COlt Limitation, the .. mbunt of payment by the owner of that 

project to the upstream OWn"r will bc limited to the value receivcd. 

The determination of t he alternative cou Umitation .• n it appliel to 

a particular downstream awner, is made by firs t computing the annuill costs 

of each 510rage reservoir located in the United States' p<>rtian or the CoLumbia 

River BaSin under the as.umpt lon thM Ihe OWner of the down".eam project 

0"' .... each auo;:h Itarage relervoir. The next slep i~ to eete.mine tile total 

gain in cri t icaL-period energy o;:apability accruing to all projeo;:t8 in tbe United 

Statei a. a re.ult of ape ration of eao;:h suo;:h .torage ... e~cr"olr. 

The 'um of the annuaL costs of all such 5torage ... e5ervair8. a. $0 

determioed. will then be divided by the Sum of the critical_period energy 

o;:apilbilily benefit. rrom all atorage reaerVOlrol, and tho ...... ult will be the 

alternativII 0;:08t limitation per kilowatthour of critical.pe r iod cn"'gy benefit 

f r om .torage appLicable to the OWner of the downstrea m projeo;:t. Thi. 

alternative C08t limitation i. ,,,sumed to be the value 10 the downstream 

owner o! stared watcr PUt kilowatthour af benefit received. 

In order to provide an eXi-mple of the payment5 which would be made 

unde ... the proposed cQo.dination principles. sampLe paymcnn and receipts 
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which would r esult from the coordination prindple outlined have been com ­

puted considering thoa" ."dlling. undcr construct ion Or licensed, hyd r o_ 

electric proj.H:tB in thl! United Statos on the Columbia IUv .. r lind iu 

t ribut a. .. ic'. 

E",hibit 18 enti t led "Actua! ilnd Alternative Cosu" lumm .... '''''' the 

rClul t , of our computation •. Shown on that cbart;o.s ""rtical bart are the 

actual COIU of ""'ell atDrag" project, e:";Iting. under construct ion, and 

tic",o5 .. d. in terma o f mills per klLowatthou r for critical_period energy 

bencHt •. Aha ahown on that charI are the alte r native coat limitations 

applicable to each class of Owner in the P"dfic No r thwest, nameLy, Ihe 

private no,,·Federal, public non-Fede ral, Bure au of RecLamation and Cor pl 

of E nginee r •. 

R e ference to th$ ch;art will s how IhlLt the ahernMive colt of Ito r ;age 

to pubLic non _FederaL. B ur eau of Reclamation and Corp. of Engineer. down­

stream projects i. Ie'. than the actuaL COB[ of tbe Coeur d'Alene, Long Lako 

<lnd BrownLee benefitl provided; thu •• the paym.mt. by thes e tkree clas.ea o f 

cu.tomcr to the owner, of those three projecU wilL be Limited by the a l t e r na­

live coat Limitation. and the ownerl o f the projects wiLL not receive full 

reimbu.rsement of their COlt. of providing s t o r age dowoltream. 

A. another example. t he aL~"rnMive cost for all owne .. ships Il r e w e ll 

above the aO;:I""' L COSt. of the Kerr Re,ervoiT and thuB, the paymenu to The 

Montana Powor Company, oWner of the Ke r r ReservOir. would be limited by 

tho actual COS! of the Ke r r R",,,rvotr in terms of CO~I per kilowatthour of 

benefits prov ided. 
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ExhlbH 19 entitled " Payment. and Receipts for 5( 0 ... ;080: Se"OIfita" 

i Uu.trat"s th" paym ent. that wO\,lld b e made by .. ach owner and the .eceipt. 

th"! would be realiu,d by each ow"c,. ba$ ed on o peration of t ho project. 

exi~tin8. under conat ructlon, and licen.ed in the UnHed 51"' le ll . Reference 

to t he chart will ~h"w that t he Jrederai Government wiU .ece iv" ill net of 

appro,nITlately $1 ,000 , 000 each ycar for Ib" benefit. provided by the Fede ral 

'ystcm t o th e nO<l-Federal " ystem . T he M o ntana Power Company iond T h" 

ldaho Power Gornp3I1Y both ha ..... a .. mall amount o f ne t receipt. for ben.nts 

provided. w hile The Washington W>I.\er Power Company and the Pend Oreine, 

Grant and Ch elan Public Uti Uty DialrielS all ha ve n e t paYITl(!nU for benefita 

recei ved . 

It Ihould be poinled Out that the.e payments will b .. made e .. eh year 

even though dudng many year s coor dinlU"d oper;!.!ion will not provide as many 

ldl owatthoun of benefit i!.9 II provide. during Ih" critica.l .... ater year . Howev .. r . 

payrnel'lls a r e apportioned be t""een OwnerS On th e baul of cri tical-y.ar energy 

g ain becaulO lb. .. primary obj .. nive o f coor dination is t o Increal" Ihe depend­

abl e capacity o f Ihe coor dinated .yltem, and Ihe gain In critical. period energy 

\1 a me,,,,"re of Ihis g ain in dependable .;apa.;,ty. 

Th " .. mounlS .hnwn on Exhibil' 18 and 19 Were based upon faclo r a 

d ev., loped by the Federal Power Commission fo r ul .. in i t~ curr ent Uplt re .. m 

B "nefiU s tudy on the COl umbia Rive r . Th"se basic fa c lon We r ~ applied 10 

1956 cnsts, except in the cas. of Brownlee R Ulervoir where ostimated COlts 

we re " led . The division of annual C08t. of Ilora ge reservoi rs belween head­

at_site and storage hal been made by an ener ~y_benefit method genera.lly cOn ­

Sidered acceptable for Ihi~ purpose. 
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Actual COl t s during thB pedod under inveltlgation would be uled 

for actual computations and thus, th" amounl8 Ihown On Exhibit. 18 and 19 

.hOl1ld be consid"red for illl1s t ra t ive purpoleB only. 



CLOSING REMARKS 

Gordon C. Culp 

Various members of Our group h"ve explained tho:: pr ... ent phy.ic&t and 

operational condi tions in t he Pacific Norlhwest. They have desc r ibed the type. 

a nd approxim"te amounts of benefih that can be .... c ured under thlil type of 

Treaty that 18 propo.ed , if the coordinat ion auumed by t he Treaty i8 achieved. 

We have al.o tried to ",ollvey the . trongen conviction of the majority of the 

group - - the conviction tha t the problcms of dependable and enforceable coordi_ 

nation must be .olved before the Senate take. ita final action on the Treaty. 

We have abo reported OUT progr .... toward a contrad to provide s uch 

dependable coordinat ion. A. y ou will see fTom t he dilcuss;on by M eoarl. rue. , 

Brundage and GaUup ;a nd Crom a glance at the preliminary contrad draft In i t s 

preaent form the group has been workinll in the hanl area of apedlic terms , 

rules , and procedure. a. well a. in the ar .... oC general principle • . T he draft 

h",. the specific approval of no one, but everyone 18 worklng on it , working 

t ogether ",nd working hard t o lind the specllic language whieh will ellect a fair , 

e Hicient, and enforceable method of operation through which t he f ull bendlu oC 

t he Treat y can be realh;ed and dletdbuted. 'rhe group beUev~. that a U reIll .. in_ 

lug problems cen SOOn be. solved through additional thought and comp.omile. 

We believe tha t much has btlen com pH shed. Much .till remain. to be 

done. The remaining work fall. into several general lOon ... __ they aU a6 follow., 

1_ The dev .. luaUon of some syst ems through loss of dependable 

capacity and , perhap_ , u "abl .. energy as .. re • .,lt o f Canadian atorallel and the 

distribution of re.ponsibility to restore such \os8e5 . 
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z- The Increased exposure t o .t~am 1"11,,1'''1''0 energy dUI! to th" lal! 

of Canadian . toule, inc\(lding t he problem, of in t" .. changing hydro energy for 

Iteam energy. 

)- E.tablishment of .. quitable tran5miaaion charge ... 

4_ Fair sharing of the eOllt, of new, hIgh-cost II torage fadlitles. 

5_ Operating problems which ,.ro peculiar to the .. y.tema which are 

located partially within and partially outside the Padfic Northwe st area. 

6 _ Accommod .. ting the requirements of exiating contracts binding one 

Or more of the partl ... . 

7_ The nature and BCOp" of legislation which wi\! be required to author_ 

hIe the contract. 

Some of thcII" problema arc formidable. But the group rccognlull the 

Uemtmdous benefits which wUl rClulllrorn a proper lIolution and, conve .... ,,'y. 

the varying desree. of disaster which could re."lt if an agreed plan of eoordi­

nation were not a<:;hieved. It <8 well worth all DC the thought and negotiation th.i!.t 

it required. 

The affected generating utJUUe. oC the Pacific NorthweBt 8lrongly desire 

to continue their negotbtlonB among tbem.eho-e. and with the appropda\e 

goverrunent ... l agencies. They very much appreciate the .plendid te<:;hnica\ help 

and advt<:;e tha t haa been mOB t generouBly provided by repre.entalive~ of the 

three departmentB repre.ented on t he American negotiating t eam . They now 

request t hat t h" goverrunent go one step further by authot"izing onc or mOre 

persona to negotiate on thi. matter on behalf of the goverrunent. U the negotia t ion. 

can now fully include the govecnrrlent , we helieve t hat a contract can be prepared 

before the time come. f or the SlInate t o take its final action on thOi Treaty. 


