
REPORT OF IMTEXJATIONAL J O I X T  CO3Q~5ISSION 
UNITED STATES AND CANADA 

ON PRINCIPLES FOR DETEPJ4IiWLG AND APPORTIONING 
BENEFITS FRCM CCGFZ-RATIVE US% OF STORAGE ClF WATERS 

.AND ELECTRICAL INTER-CGNPJECTION PJITi3I3 TI<Z COLUMBIA RIVER SYSTEiC 

I n  i d e n t i c a l  l e t te rs  t o  the  United S t a t e s  and Canadiai? 

Sec t ions  of t h e  I n t e r n a t i o n a l  J o i n t  Conmission, da ted  Janu- 

a r y  2 8 ,  1959 and January 2 9 ,  1959,  r e spec t ive ly ,  t h e  Secre ta ry  

Externa l  A f f a i r s  f o r  Cana6.a r e f e r r e d  t o  t h e  genera l  ob jec t ives  

of t h e  Coluirrbia River Reference of March 9 ,  1 9 4 4  and requestell  

a s p e c i a l  r e p o r t  a s  follows : 

"The Goveraments of t h e  United S t a t e s  and Canada! a s  a 
p a r t  of t h e i r  continuing d iscuss ions ,  have agreed to r eques t  
t h e  I n t e r n a t i o n a l  J o i n t  Comiss ion  t o  r e p o r t  s p e c i a l l y  t o  t h e  
Governments at. an e a r l y  d a t e  i t s  recommend-ations concerning 
t h e  p r i n c i p l e s  t o  be appl ied  i n  determining: 

:' (a) the  b e n e f i t s  w h i c h  W i l l  r e s u l t  f r o m  the cooperative, 
Qse of s torage  of waters and e lectr ical  intercon-  
nect ion within the Cc lmbia  3iver System; an6 

"(b) t he  apportionxent between the two c o u n t r i e s  of such 
b e n e f i t s  nore p a r t i c u l a r l y  i n  regard t o  e l e c t r i c a l  
generation and flood con t ro l  '' 

I n  t h e  prepara t ion  of t h i s  s p e c i a l  r e p o r t ?  the Commission 

u t i l i z e d  as background da ta  a l l  t he  in fo rna t ion  a v a i l a b l e  t o  

it on t h e  water resources deve1oi2msnt needs and p o s s i b i l i t i e s  i n  

t h e  Colunbia River a rea .  This included t h e  r e p o r t s  of t h e  I n t e r -  

n a t i o n a l  Columbia River Engineerin9 Soard under the Columbia 



2 

River Zeferencc, a s  w e l l  as s t u d i e s  of o the r  agencies  i n  both 

t h e  Ucited S t a t e s  and Canada. 

l i shed  t o  prepare summaries of t h e  ava i l ab le  d a t a  t h a t  would 

provide a background and o r i e n t a t i o n  and thus  f a c i l i t a t e  mutual 

understanding of t h e  s i t u a t i o n  and condi t ions under which p r in -  

c i p l e s  f o r  be7nef it determinat ion and apportionnent would be 

appl ied ,  Also, t h e  Cmmission zpproached the problem of formu- 

l a t i n g  p r i n c i p l e s  w i t h i n  t he  context  and. i n t e n t  of t h e  Boundary 

F7aters Treaty cf 1 9 0 9 ,  

T h e  s t u d i e s  of t h e  I n t e r n a t i o n z l  Columbia River Engineer- 

A s p e c i a l  work group was es tab-  

ing  Boards as w e l l  as o the r  a v a i l a b l e  i n f o r m t i o n ,  i n d i c a t e  

c l e a r l y  t h a t  t h e r e  a r e  p o s s i b i l i t i e s  f o r  cooperat ive develop- 

ment i n  t he  Columbia Basin that coull: be of mutual advantage t o  

t h e  two coun t r i e s .  Accordinglyp th.e Cornmission w a s  able t o  a-p- 

proach the  probiarn of f oimulating p r i n c i p l e s  f o r  b e n e f i t  de t e r -  

mifistion and apportiomnent w i t h  information on s p e c i f i c  p r o j e c t s  

for cooperative development which F70U1d o f f e r  advantages t o  both 

count r ies .  The  Co-mission w a s  guided by t h e  b a s i c  concept t h a t  

the  p r i n c i p l e s  reconmended he re in  should r e s u l t  in. an e q u i t a b l e  

shar ing  of t he  b e n e f i t s  a t t r i b u t a b l e  t G  t h e i r  coopera.tive under- 

takings and t h a t  tliiesz should r e s u l t  i n  arL advantage t o  each 

country a s  conpared. with a l t e r n a t i v e s  a v a i l a b l e  t o  t h a t  co?lntry 

The  Commission gave cons idera t ion  t o  t h e  p r a c t i c a l  problems t h a t  

w i l l  be encountered i n  applyiog t h e  p r i n c i p l e s  t o  cooperat ive 
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C 

arrangements between t h e  two coun t r i e s  on s p e c i f i c  p r o j e c t s  i n  

t h e  Columbia R i v e r  Basin.  This was done t o  ensure t h a t  the  

p r i n c i p l e s  would be workable but  no attempt was m a d e  t o  s p e l l  

ou t  i n  t h e  p r i n c i p l e s  the  d-e-lailed proceZures t h a t  w i l l  neces- 

s a r i l y  be de l inea ted  whsn cooperative errangemcnts are en tered  

i n t o .  

and l e g i s l a t i v e  ac t ions  i n  each courrtry may be necessary before  

these d e t a i l s  can be worked ou t .  

The p r i n c i p a l  b e n e f i t s  i n  t h e  downstream country from co- 

T h e  Comiss ion  recogiiizes t h a t  s e v e r a l  adr r in i s t ra t ive  

opera t ive  use of s to rage  of waters wi th in  t h e  Columbia River 

System a r a  improvements i n  hydro-electr ic  p m e r  p r o d u c t h n  and- 

prevelztion of flood danage ,, Although other b e n e f i t s  would also 

be r ea l i zed  from such c o o p r a t i v e  ixie,- t h e  outlook a t  t h i s  t ~ e  

i s  t h a t  t h e i r  va lue  would be so  small  i n  comparison t o  t h e  power 

and! flood c o n t r o l  values  t h a t  Zormulation of p r i n c i p l e s  fcr t h e i r  

determinaticn and apportionii-ent wculd not  be warrantcd This  i s  

no t  intended t o  preclude cons idera t ion  by t h e  two Governments of 

any b a n e f i t s ,  t ang ib le  o r  i n t ang ib le ,  which may prove t o  be s i g n i -  

f i c a n t  i n  the s e l e c t i o n  of p r o j e c t s  o r  formulat ion of agreenents 

thereon 

The prospect ive dm7ns"trsam power b e n e f i t s  are t r anspor t ab le  

and w i t h i n  reasonable t ransmission d i s t ances  of the boundary. 

faith adequate e l e c t r i c a l  inter-connection it S n 7 0 . C Z l d  thcref  ore 

be f o a s i b l e  t c  share thzse b e n e f i t s  i n  kin$.t t h a t  i s ,  share  t h e  
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power i t s e l f  r a t h e r  than i t s  v a l u ~  i n  money, The f lood c o n t r o l  

b e n e f i t s ,  however, accrue i n  s p e c i f i c  l o c a l i t i e s  an6 a r e  no t  

t r anspor t ab le  Cooperative use of s to rage  designed t o  produce 

such b e n e f i t s  t h e r e f o r e  r equ i r e s  recorrpense i n  money o r  by othcx 

means, I n  add i t ion  t o  proviciing a means f o r  t h e  r e t u r n  t o  t h e  

upstream country of i t s  share  of downstream power b e n e f i t s  , 
e l e c t r i c a l  in tc rconncc t ion  between t1-i.- power systems i n  t h e  up- 

stream and downstream count r ies  opens the p o s s i b i l - i t y  of s i g n i -  

f i c a n t  economies and advantages i n  the operation. of t h e  i n t e r -  

connected systems i n  both coun t r i e s  through the cooperat ive use 

of generat ion and. t ransmission f a c i l i t i z s ,  

I n  view of t h e  foregoing, t h e  CormnissionBs recommendations 

on p r i n c i p l e s  f o r  henef it d-etelmination and apportioniient are 

presented he re in  i n  three sec t ions  namely, genera l  p r i n c i p l e s  I 

power p r i n c i p l e s  and. f lood  con t ro l  p r i n c i p l e s  

Se lec t ion  of Projects 

A necessary s t e p  i n  t h e  developrnent of coopera t ive  arrange- 

ments involving shar ing  of downstrean b e n e f i t s  i s  the selection 

of t h e  p r o j e c t s  t o  x&ich such arrangements would apply.  

In s e l e c t i n g  i izdividual p r o j c c t s   fro^ among the  a v a i l a b l e  

a l t e r n a t i v e s  i n  both coun t r i e s  f o r  conprehensive dsvelopment of 

t h e  Columbia River Basin, it w o ~ l d  bfz c o n s i s t e n t  w i t h  custorrary 

p rac t i ce  t o  give f i r s t  cons idera t ion  t o  those  p r o j e c t s  tha-t a r e  



most a t t r a c t i v e  econoinica.lly a s  reflected i n  the r a t i o  of bene- 

f i t s  t o  costs. I t  i s  suggested t h a t  t h i s  widely accepted pr in-  

c i p l e  be followed i n  i n t e r n a t i o n a l  cooperat ive development of 

t h e  Columbia River Basin t o  t h e  e x t e n t  t h a t  it may prove p r a c t i -  

cable and f e a s i b l e  t o  do so ,  i f  p r b j e c t s  are developed s i~cces -  

s i v e l y  t o  m e e t  t h e  growing needs f o r  power production and t o  

provide f lood  p ro tec t ion ,  the most e f f i c i e n t  p r o j e c t s  f o r  those 

purposes should genera l ly  be developed f i r s t  i n  o rde r  t o  maxi- 

m i z e  t h e  n e t  b e n e f i t s  to each count ryo  It i s  recognized, how- 

eve r?  t h a t  t h e  r e s u l t s  t o  be obtained. f r m  poss ib l e  cooperat ive 

p r o j e c t s  i n  the Columbia River Basin w i l l  c o n s t i t u t e  only a p a r t  

of t h e  t o t a l  requirements f o r  water resource development arid use 

i n  t h e  a f f e c t e d  reg iocs  i n  both coun t r i e s .  Therefore app l i ca t ion  

of t h e  p r i n c i p l e  w i l l  necessa r i ly  be s u b j e c t  t o  t h e  sovereign 

r e s p o n s i b i l i t i e s  i n  each country with r e spec t  t o  many v i t a l  and 

inpor t an t  na t iona l  interests which must be taken i n t o  account 

i n  u t i l i z i n g  t h e  water resources i n  each country.  The  Corn-ission 

the re fo re  recomxends t h e  following genera l  p r i n c i p l e s  :: 

General P r i n c i p l e s  N o .  1 

Cooperative development of the water resources  of t h e  
Columbia River Basin,  designed t o  provide optimum b e n e f i t s  t o  
each country,  r equ i r e s  ‘chat the s to rage  f a c i l i t i e s  and down- 
stream power production f ac i l i t i e s  proposed by t h e  r e spec t ive  
count r izs  w i l l ,  t o  t h e  ex ten t  it i s  n r a c t i c a b i c  and. f e a s i b l e  t o  
do so, be added i n  t h e  order  of t h e  m o s t  favorable  benef i t -cos t  
r a t i o ,  w i t h  due cons idera t ion  of f a c t o r s  no t  reflected i n  t h e  
r a t i o  
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Discussion of General P r i n c i p l e  No. 1 

It i s  intended i n  t h e  a p p l i c a t i o n  - -  of t h i s  p r i n c i p l e  . t h A t  

b e n e f i t s  and c o s t s  of t h e  p r o j e c t s  given cons idere t ion  i n  

e i t h e r  country would bz determined on the basis cf the s a m e  or 

comparable eva lua t ion  standards incl-iiding such f a c t o r s  a s  t h e  

na tu re  and e x t e n t  of the  bene f i t s  t o  be considered, t h e  evalu- 

a t i o n  of such b e n e f i t s  t h e  Zeterx ina t ion  cf th.e i n i t i a l  i nves t -  

ment and t h e  c o i ~ p u t a t i o ~  of t h e  an.nua1 c o s t s .  

The phrase “ t o  t h e  ex ten t  tha% it is p r a c t i c a b l e  and feasi- 

ble t o  do so” i s  included in recogni t ion  of t h e  f a c t  t h a t  it w i l l  

not always be poss ib l e  t o  asopt  a p r o j e c t  wholly on t h e  b a s i s  of 

i t s  benef i t -cos t  r a t i o  3s conpared- t o  o the r  p r o j e c t s  i n  t h e  r i v e r  

bas in  

i n  the benef i t -cos t  r a t i o ,  which may r e q i r e  cons idera t ion  and 

which may be of compelling i n f l u a x e  I n  cZzoosing p r o j e c t s  f o r  

cons t ruc t ion ,  Such f a c t o r s  include the d i s rup t ion  of cornrunity 

and r eg iona l  economies scenic  h i s t o r i c  o r  aesthr t ic  consider- 

a t i o n s  t h e  p reserva t ion  of f i s h  and- wil .dl i fe ,  and. sirrilar 

cons idera t ions  

tams 

t h s o r e t i c a l l y  d e s i r a b l e  order  of cons t ruc t ion  of p r o j e c t s  would 

There may ba ixpor tan t  ncn-monetary f a c t o r s  I not  r e f l e c t e d  

which carmot be ad.equateI.y evaluated- i n  monetary 

Other p r a c t i c a l  cons idera t ions  t h a t  n i g h t  preclude t h e  

include the following: 

(e) the a v a i l a b i l i t y  of fEildS, whether froa pub l i c  o r  p r i -  

v a t e  sources ,  may be an inpor t an t  cons idera t ion  i n  the scheduling 

of p r o j e c t s  wi th in  each C G U ~ ~ X Y  i n  an ex tens ive  basin-wide p lan ,  

T h i s  f a c t o r  alone nay requi re  s e l e c t i o n  o f  a s m a l l  p r o j e c t  pro- 

v id ing  urgent ly  needed benefits even though t h e  small p r o j e c t  
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may have a lower benef i t -cos t  r a t i o  'cham a l a r g e r  p r o j e c t  requir-  

i n g  more funds than 3x2 a v a i l a b l e .  On the o t h e r  hand, it i s  

important t o  recognize t h a t  a small p r o j e c t  undertake2 f o r  such 

an Lomediate considerat ion might j eopzrd-izc zn eventua l  develop- 

ment of f ar-reacLing b e n e f i c i a l  conssquenccs - 
(b) an urgent  need t o  provide f o r  such purposes as l o c a l  o r  

r eg iona l  f lood con t ro l ,  navigat ion,  i r r i g a t i o n ,  o r  except ional  

i nc reases  i n  poh7er requirements nay determine t h e  o rde r  of pro- 

j ec t  cons t ruc t ion  r a t h e r  than t h e  r a t i o  of b e n e f i t s  t o  c o s t s ,  

(e) the  a t t i t u d e  of a f f e c t e d  i n t e r e s t s  on t h e  f looding  of 

lands and improvements o r  t o  t h e  e f f e c t  cf a p r o j e c t  on o the r  

uses of t h e  water resource ma.y r e q u i r e  postponement or abandon- 

r en t  of cons t ruc t ion  of p r o j e c t s  t h a t  are the m o s t  a t t r a c t i v e  

when viewed solely from t.hc s tandpoin t  of t h e i r  bene f i t - cos t  

r a t i o .  

General I r i n c i o l e  N o .  2 

Cooperative devcloprrent of tne watcr resources  of t h e  Columbia 
Eiver bas in  should r e s u l t  i n  ad.vantag6.s i n  power supply,  f lood con- 
t r o l ,  o r  other b e n e f i t s ,  o r  savings i n  costs t o  each country as 
compared with a l t c r n a t i v e s  a v a i l a b l e  t o  that ccunt ry .  

Discussion of General BrinciDle N o ,  2 

n Ibis princi2Le 1473s used as a bclsic concept by t h e  Conmission 

i n  t h e  prepara t ion  of t he  nore s p e c i f i c  p r i a c i p l e s  rccomnended. 

he re in ,  and i s  recorded f o r  f u t u r e  guidance i n  the a-pplication 

of those  p r i n c i p l e s ,  



Trans -Eodndasy Pro j  x t s  I-- 

P r o j e c t s  which could produce d o w n s t r e a ~  Sefief i t s  t o  be 

shared between the two coun t r i e s  may be loca ted  e n t i r e l y  i n  

t h e  upstream count&q, o r  may be trans-boundary p r o j e c t s  i n  which 

t h e  henefit- ,producing p o t e n t i a l s  of s to rage  and head a r e  p a r t l y  

i n  each country.  Such p r o j e c t s  affect  t h e  l e v e l  of water above 

t h e  boundary and i n  consequence are s u b j e c t  t o  A r t i c l e  IV of the  

Boundary ;;raters Treaty of 1 9 0 9 .  T h e  p r i n c i p l e s  presented else- 

where in t h i s  r epor t  a r e  app l i cab le  d i r e c t l y  t c  s to rage  p r o j e c t s  

s i t u a t e d  e n t i r e l y  i n  t h e  q s t r e a n  country and- relate t o  t h e  e f -  

fects produced i n  t h e  o the r .  To apply these p r i n c i p l e s  t o  a 

trans-boundary p r o j e c t ,  it i s  f i rs t  necessary to ass ign  to  each 

country an "ent i t lement"  t o  t h e  s to rage .  This en t i t l emen t  o r  

share  of the benef i t-producing p o t e n t i a l  of t h e  s t o r a g e  would 

then f o m  t h e  b a s i s  f o r  determinat ion and apportionment of down- 

strear2 b e n e f i t s  between t h e  two coun t r i e s  i n  accordance with t h e  

p r i n c i p l e s  recomTnen6,ed he re in ,  I n  add i t io2 ,  an e n t i t l e n e n t  to 

at-site power generat ion sliould be dk temined  based on t h e  bene- 

f i t -producing p o t e n t i a l  of t h e  head and f l o w  involved. 

t h e  respec t ive  en t i t l ements  t o  sha re  i n  any o ther  benef it--pro-- 

ducing p o t e n t i a l s  should be determined i f  s i g n i f i c a n t  

Also, 

A s  a basis f o r  d e t e m i n i n g  the "eiititlei3ent" of each country 

t o  t h e  ben.efit-producing p o t e n t i a l s  of s to raqe  and head a t  t r ans -  

boundary p r o j e c t s  a t h e  Comiission recom.ends t h e  fol lowing 

general  p r i n c i p l e  : 
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General P r i n c i p l e  N o .  3 

With r e spec t  t o  trans-boundary p r o j e c t s  i n  t h e  Columbia 
Basinp which are s u b j e c t  t o  t h e  provis ions  of A r t i c l e  I V  of 
t h e  Boundary Waters Treaty of 1909, t h e  en t i t l emen t  of each 
country t o  p a r t i c i p a t e  i n  t h e  development and- t o  share i n  t h e  
downstream b e n e f i t s  r e s u l t i n g  f r o m  s torage ,  and i n  power 
generated a t  s i te ,  should be determined by c r e d i t i n g  t o  each 
country such po r t ion  of t h e  s to rage  capac i ty  and head poten- 
t i a l  of t h e  p r o j e c t  as may be mutually agreed. 

Discussion of General P r i n c i d e  Moo 3 

The "ent i t lements  determined i n  accordance wi th  t h i s  pr in-  

c i p l e  provide a b a s i s  for  e s t a b l i s h i n g  b e n e f i t  credits. The 

p r i n c i p l e  is designed t o  provide f l e x i b i l i t y  i n  the arrangements 

between t h e  t w o  coun t r i e s  for cooperat ion on trans-boundary pro- 

jects. The en t i t l ement  of a country computed i n  accordance w i t h  

t h i s  p r i n c i p l e  would be t h e  basis fo r  determing t h e  sha re  of 

downstream b e n e f i t s  due t h a t  country i n  accordance wi th  t h e  

o t h e r  p r i n c i p l e s  presented i n  t h i s  r e p o r t  f o r  p r o j e c t s  wholly i n  

one country.  

POV7ER PRINCIPLES 

The s e t t i n g  i n  which p r i n c i p l e s  f o r  determining and sharing 

power b e n e f i t s  from t h e  cooperat ive use  of upstream s to rage  i n  

t h e  Columbia R i v e r  system would be appl ied  i s  one i n  which s i g n i -  

f i c a n t  changes are l i k e l y  t o  occur wi th in  t h e  l i f e  of p r o j e c t s  

t h a t  might be considered f o r  development a t  t h i s  t i m e .  A t  p r e sen t  

t h e  power loads i n  t h e  United S t a t e s  por t ion  of t h e  Columbia Basin 

and adjacent  areas of t h e  P a c i f i c  Northwest are suppl ied  al-ost 
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e n t i r e l y  from hydro-e lec t r ic  p l a n t s .  

p l a n t s  i n  t h e  United S t a t e s  are now i n  a p o s i t i o n  t o  b e n e f i t  

m a t e r i a l l y  from s to rage  r egu la t ion  upstream p r imar i ly  through 

improvement of t h e  d-ependable capac i ty  and useable  energy of 

the downstream p l a n t s  e 

hydro p l a n t s  a r e  developed progress ive ly ,  it w i l l  becoxe neces- 

s a ry  and advantageous t o  add thermal p l a n t s  t o  the  system u n t i l  

u l t ima te ly  t h e  P a c i f i c  Northwest power system i n  t h e  United States 

w i l l  become predominantly thermal.  

The downstream genera t ing  

A s  t h e  more economically a t t r a c t i v e  

I n  t h e  course of t h i s  change, t h e  c h a r a c t e r  of t h e  b e n e f i t s  

t o  downstream hydro-electr ic  p l a n t s  i n  t h e  United S t a t e s  from 

s to rage  w i l l  change t o  b e n e f i t s  i n  t h e  form of peaking capac i ty  

and thermal replacement energy and may change i n  va lue .  

I n  Canada, t h e  hydro-e lec t r ic  power p o t e n t i a l  has  no t  y e t  

been developed t o  a comparable ex ten t .  For t h i s  reason,  t h e  type 

of change envisioned i n  .the United States is  u n l i k e l y  to occur 

i n  t h e  Canadian po r t ion  of t h e  Columbia River Basin and adjoin-  

i ng  areas u n t i l  a considerable  per iod  of t ine has elapsed-. 

I n  the  l i g h t  of t h e  foregoing, t h e  Commission has found it 

necessary i n  i t s  formulation of p r i n c i p l e s  for determinat ion 

and shar ing  of power b e n e f i t s  t o  allow f o r  changing condi t ions  

during t h e  spec i f i ed  per iod t h a t  a cooperat ive developnent 

agreement or  any extension thereof  would he effective.  The 

p r i n c i p l e s  recommended below f o r  t h e  d e t e m i n a t i o n  and apportion- 
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a e n t  of power b e n e f i t s  are bel ieved t o  be s u f f i c i e n t l y  f l e x i b l e  

t o  provide f o r  equ i t ab le  arrangements t o  perinit  t a k i n g  i n t o  due 

account t h e  changing condi t ions  expected.. 

Application of t h e  power p r i n c i p l e s  t o  cond i t ions  i n  t h e  

Columbia basin would r equ i r e  e l e c t r i c a l  in te rconnec t ion  between 

t h e  power sys tems of t h e  two coun t r i e s  t o  make p o s s i b l e  de l ive ry  

of t h e  apstream coun t ry ' s  share  of t h e  power produced i n  t h e  

downstream country f r o n  the ilse of s to red  waters .  Although such 

de l ive ry  could be accomplished i n i t i a l l y  with a somewhat l imi t ed  

degree of interconnect ion,  t h e  Commission i s  of t h e  opinion t h a t  

provis ion should be made f o r  t h e  eventuirl development of a 

broader,  long-range p l an  f o r  cooperat ive opera t ion  of t h e  i n t e r -  

connected power systems of t h e  two count r ies  - Accordingly,  the 

power p r i n c i p l e s  inc lude  i n  add-it ion t o  those  governing cooper- 

a t i v e  use of s to red  waters ,  a. p r i n c i p l e  providing f o r  in te rcon-  

nect ion and coord-ination of t he  major power systems i n  t h e  

Columbia basin and ad jo in ing  a reas  i n  both cour , t r ies  so as to 

permit t h e  power u t i l i t i e s  of the  two coun t r i e s  t o  gain t h e  ad- 

vantages of cooperat ive arrangements i n  power system opera t ions .  

Power P r i n c i p l e  No, 1 

Downstream power b e n e f i t s  i n  one country should be de te r -  
mined on t h e  b a s i s  of an assured p lan  of opera t ion  of t h e  s t o r a g e  
i n  t h e  o the r  country,  

Discussion of Power F r i n c i p l e  No. 1 

This p r i n c i p l e  i s  b a s i c  t o  a determination of t h e  dependable 

capaci ty  and usable  energy t h a t  can properly be c r e d i t e d  t o  
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operat ion of upstream s to rage  f o r  t h e  b e n e f i t  of hydro-e lec t r ic  

power generation downstream, 

t h e  concept of a n  assured p lan  of operat ion of t h e  s torage  w i t h  

t h e  expectat ion tha t  t h e  dcwnstream system w i l l  be developed and 

operated so as t o  make optimum use of t h e  stream flow regu la t ion  

provid-ed 

Emphasis i s  placed p a r t i c u l a r l y  on 

It is  a. gene ra l ly  accepted engineering p r i n c i p l e  i n  t h e  

electric power f i e l d  t h a t  any power supply which i s  c l a s s i f i e d  

as ' 9 f i - m 3 1  o r  "dependable" must be de l ive rab le  on such a schedule 

or plan a s  t o  zssure  a v a i l a b i l i k y  05 t h e  power a t  t h e  t i m e s  when 

it i s  needed t o  serve t h e  load, p a r t i c u l a r l y  dur ing  peak load 

per iods,  It is ,  t h e r e f o r e ,  highly important t h a t  r iver-f low 

regula t ion  be provided under an agreed opera t ing  p l an  o r  r u l e  

curve t h a t  w i l l  assure the d ispa tch  of water by t h e  owner of 

s to rage  f a c i l i t i e s  t o  t h e  ovmers of downstream hydro p l a n t s  i n  

such a manner a s  t o  nest the  needs of t h e  l a t t e r  f o r  d e l i v e r y  

of f i rm power t o  the i r  custoxers .  Such a plan of operat ion w i l l  

provide t h e  maximum c3ownstrea1 power b e n e f i t  c o n s i s t e n t  w i t h  t h e  

degree of coordinat ion agreed upon 

It is expected t h a t  a genera l  plan of opera t ion  of t h e  up- 

s t r e a n  s torage  p r o j e c t  will be estimated f o r  t h e  e n t i r e  per iod 

of t h e  agreement wi th  t h e  understanding t h a t  mutually s a t i s -  

f ac to ry  adjustments i n  t h e  long-range plan of opera t ion  can be 

made from t i m e  t o  t i m e  as necessary,  This genera l  provis ion f o r  
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adjustment i s  a d d i t i o n a l  t o  the f l e x i b i l i t y  f o r  changes by 

e i t h e r  country which. aiay be s p e c i f i c a l l y  provided. f o r  i n  t h e  

agreement, Fac tors  tha t  may br ing  about t h s  need f o r  a d j u s t -  

ments  i n  t h e  opera t ing  p lan  are covered i n  t h e  d i scuss ion  of 

Power P r i n c i p l e  No. 2 .  

Power p r i n c i p l e  N o .  2 

The power b e n e f i t s  a t t r i b u t a b l e  t o  an upstream s to rage  pro- 
ject  should be e s t i n a t e d  i n  advance t o  t h e  e x t e n t  poss ib l e  t o  
t h e  mutual s a t i s f a c t i o n  of t h e  upstream and downstream c o u n t r i e s ,  
These es t imates  of power b e n e f i t s  should be s u b j e c t  t o  review i n  
accordance with the agrsed p r i n c i p l e s  every f i v e  yea r s ,  or  more 
o f t e n  a s  may be agreed, t o  t ake  i n t o  account i n  subsequent esti- 
mates any change i n  previously assumed condi t ions  and t o  in su re  
optimum u t i l i z a t i o n  of the s torage  and accu ra t e  determinat ion of 
f u t u r e  belief i ts  e 

Discussion of Power P r i n c i p l e  No, 2 

T h i s  p r i n c i p l e  i s  intended t o  provide i n  advance of con- 

s t r u c t i o n  of upstrearr! s to rage  r e s e r v o i r s  a long-range es t imate  

of t he  expected b s n e f i t s  of t h e  i n t e r n a t i o n a l  cooperat ive under- 

tak ing .  The es t imate  of b e n e f i t s ,  expressed i n  powerp o r  i i z  

monetary terms i f  Escessaryy would be d.etemined on t h e  basis of 

t h e  cu r ren t  assured p l an  of operat ion a s  descr ibed  under Power 

P r i n c i p l e  No. 1 and i n  accordance with ?mer  P r i n c i p l e  No. 3. 

It i s  contemplated t h a t  t h e  appropr ia te  I- agencies  i n  each 

country w i l l  co l l abora t e  i n  the prepara t ion  of the  es t imate  and 

t h a t  it w i l l  cover t h e  e n t i r e  per iod of t h e  i n t e r n a t i o n a l  agree- 

ment .  Any extension of the  agreement would also r equ i r e  s i m i l a r  

e s t imates .  I t  should be based. on t h e  r e l e v a n t  condi t ions  of load 
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and power supply expected t o  p r e v a i l  dur ing  t h e  per iod  of t h e  

agreement, The assumed power supply should inc lude  t h e  pro- 

jects,  both hydro-e lec t r ic  and steam-electric, considered most 

l i k e l y  t o  be constructed t o  m e e t  the  long-range needs of t h e  

power s y s t e m  concerned 

I n  estimating t h e  long range pcwer henef i t s  a t t r i b u t a b l e  

t o  upstream s to rage  and i n  t h e  per iodic  reviews provided f o r  i n  

t h i s  p r i n c i p l e ,  due recogni t ion  should be given t o  t h e  ad jus t -  

ments i n  s to rage  operat ion t h a t  a r e  l i k e l y  t o  be requi red  t o  

m e e t  power loads and o the r  water u s e  needs i n  ei ther country.  

Factors  i n  e i t he r  country which could change and thus  a l t e r  t h e  

r o l e  of s to rage  include: t h e  magnitude and- c h a r a c t e r i s t i c s  or' 

t h e  power loads t o  be served, i n s t a l l e d  genera t ing  capac i ty  

ava i l ab le  i n  t h e  hys ro -e l ec t r i c  plants on t h e  a f f e c t e d  systems, 

t h e  anount of thermal generat ing capac i ty  a v a i l a b l e  and t h e  re- 

quirements of othar water uses .  T h e  t i m e  and e f f e c t  of such 

changes should, be a n t i c i p a t e d  by t h c  appropr i a t e  Canadian and 

Ucited States agencies a s  f a r  i n  advance as p o s s i b l e  and taken 

i n t o  account e i t h e r  by provis ion  i n  the  assured  plan of oper- 

a t i o n  o r  by agreexznt on mutually s a t i s f a c t o r y  adjustment as a 

r e s u l t  of t h e  pe r iod ic  review of t h e  p lan  of opera t ion  and long- 

range estimate as provided. f o r  i n  t h i s  p r i n c i p l e .  
- 
13 add i t ion  t o  t h e  primary purpose of fu rn i sh ing  a long- 

range e s t h i a t e  of t h e  b e n e f i t s  of t h e  i n t e r n a t i o n a l  cooperative 

undertaking the  advance es t imate  and pe r iod ic  reviews a r e  expected 
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t o  serve  several o the r  purposes. 

afforded! a b a s i s  f o r  a n t i c i p a t i n g  t h e  probable long-range use 

o r  r o l e  cf th2 s to rage  i n  t h e  r e spec t ive  c o u n t r i e s  so t h a t  other 

developments on t h e  affected power s y s t e m  can be planned! w e l l  

i n  advance and t imely provis ion  made f o r  t h e i r  cons t ruc t ion  as 

The agenciss  a f f ec t ed  w i l l  be 

required by each country.  Assurance as t o  use of t h e  s to rage  

would f a c i l i t a t e  advance planning of t h e  transinission s y s t e m  

required t o  coordinate  t h e  s to rage  opera t ion  wi th  genzra t ing  

p l an t s  on t h e  interconnected power systems 

vided from t h e  es t imates  would a l s o  a id  t h e  t w o  coun t r i e s  i n  

Information pro- 

determining t h e  t iming and value of o t h e r  p r o j e c t s  of i n t e r - -  

na t iona l  scope i n  wh.ich they  may be j o i n t l y  i n t e r e s t e d ,  

Power P r i n c i p l e  No. 3 

T h e  amount of power b e n e f i t s  considerod- t o  r e s u l t  i n  t h e  
downstream coun-lry from regu la t ion  of fiow by s to rage  i n  t h e  
upstream country should he detemined. i n  advance by computing 
t h e  d i f f e rence  between t h e  anount of pokier t h a t  would bs pro- 
duced a t  the  downstrearn p l a n t s  with t h e  s to rage  r egu la t ion  and 
the  amount t h a t  would be pro6v.ce.d without  such r egu la t ion .  This 
de te rx ina t ion  b 7 0 U l d  be made on t h e  assumption t h a t  upstream 
s torage  i s  added at an agreed-upon l e v c l  or  condi t ion  of s torage  
and, power supply,  The s to rage  c r e d - i t  p o s i t i o n  of t h e  upstream 
s torage  thus  e s t ab l i shed  should be preserved throughout- t h e  
period of t h e  agreement. 

Discussion of Power P r i n c i p l e  N o ,  3 

Applicat ion of t h e  with and without p r i n c i p l e  involves 

seve ra l  s i g n i f i c a n t  detGrminations an@ procedures t o  in su re  

t h a t  t h e  upstream s to rage  rece ives  proper c r e d i t  for i t s  con- 

t r i bu t io r ,  toward meeting t23.e load, Because of t h e  f a c t  t h a t  
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successive u n i t s  of storage capac i ty  added t o  a system of pro- 

jects r e s u l t  i n  decreasing amourrts of r egu la to ry  e f f e c t  p e r  

u n i t ,  t h e  t i m e  a t  which a p r o j e c t  i s  considered a s  added t o  t h e  

system i n  r e l a t i o n  t o  t h e  t i m e  a t  which o t h e r  s to rages  are added 

affects  t h e  amount of regula tory  e f f e c t  and accompanying f i m  

power b e n e f i t  with which a p a r t i c u l a r  storagc: p r o j e c t  may be 

c r e d i t e d ,  con- 

s ide red  a s  added determines i t s  "credi t  posi t ion ' '  

Thus the  condi t ions under which a p r o j e c t  is  

Ucder t h i s  p r i n c i p l e ,  it is  intended t h a t  t h e  s to rage  credi t  

pos i t i on  of an upstream s torage  r e s e r v o i r  be determined on t h e  

assunpt ion t h a t  it i s  added a t  an agreed-upon level o r  condi t ion  

of s to rage  and power supply.  

be def ined by r e l a t i n g  it t o  a "base system:?, 

would be comprised of a l l  developments e x i s t i n g  a t  t h e  t i m e  of 

nego t i a t ion  of an agreement t o g e t h e r  w i th  developments a c t u a l l y  

under cons t ruc t ion  a+- t h a t  t ime, 

This " l e v e l "  o r  "conditiGn" might 

T h e  "base systeir!" 

Since many es t imates  and conputat ions have a l r eady  been 

made on t h e  b a s i s  of ciata a v a i l a b l e  during t h e  Commission's con- 

s i d e r a t i o n  of these p r i n c i p l e s  I it i s  suggested t h a t  negot ia t ions  

undertaken i n  t h e  ne3.r f u t u r c  u t i l i z e  as a base systzm t h e  develop- 

ments  e x i s t i n g  and under cons t ruc t ion  OE January 29 ,  1 9 5 9 ,  t h e  date 

of the  two Governments' request  f o r  t h i s  r e p o r t .  

s to rage  developments i n  t h e  c u r r e n t  base system are: 

The p e r t i n e n t  
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Pro jec t  Useahle s to rage  

Kootenay Lake 
Hung-q7 Horse 
Flathead Lake 
Albeni Falls 
Coeur d' Alene Lake 
Grand Coulee 
Chelan 
~ r o w n  lee 

673,000 acre- fee t  
2,982,000 
1 217 000 
1,153,000 

225,000 , 
5,072,000 

676,000 
1,034 , 000 

13,032,000 acre- fee t  

If nego t i a t ions  are undertaken or continued a t  a t i m e  when 

major changes have occurred, a rev ised  base system should be 

agreed upon. Conditions of I n t e r n a t i o n a l  J o i n t  Commission Orders 

of Approval a f f e c t i n g  any of t h e s e  developments F70Uld continue t o  

be app l i cab le  

I t  is contemplated t h a t  t h e  r ep resen ta t ives  of t h e  t w o  

governments who nego t i a t e  arrangements under these p r i n c i p l e s  

would agree on t h e  order  i n  which t h e  s to rages  they  have under 

cons idera t ion  would be considered as added t o  t h e  base system so  

t h a t  a c r e d i t  pos i t i on  f o r  each such s to rage  could be e s t ab l i shed .  

It is  intended under t h i s  p r i n c i p l e  t o  provide t h a t  t h e  c r e d i t  

pos i t i ons  of t h e  s torages  thus  e s t a b l i s h e d  w i l l  n o t  be adversely 

affected.  by t h e  addi t ion  of subsequent s to rage  and t h a t  t h e  s t o r -  

age c r e d i t  of such agreed upon s to rages  may increase  o r  decrease 

only as t h e  role of s torage  genera l ly  i n  the system changes. 

Power P r i n c i p l e  N o .  4 

The amount of power b a s f i t s  determined t o  r e s u l t  i n  t h e  
downstream country from r egu la t ion  of f l o w  by s to rage  i n  t h e  up- 
stream country would normally be expressed as  t h e  inc rease  i n  
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dependable bydroe lec t r ic  capac i ty  i n  k i lowat t s  under an agreed 
upon c r i t i ca l  stream f l o w  condi t ion ,  and t h e  inc rease  i n  average 
annual useable  hydroe lec t r i c  energy output  i n  kilowatt-hours on 
t h e  basis of an agreed upon per iod  of stream flow record ,  Since 
t h i s  procedure requi res  r e l a t i n g  t h e  increased power production 
t o  t h e  loads t o  be m e t  i n  t h e  downstream country and adjustment 
of t h e  upstream count ry ls  en t i t l emen t  .to confornil more nea r ly  t o  
i t s  load r e q u i r e n m t s ,  cons idera t ion  might be given i n  t h e  nego- 
t i a t i o n s  t o  t h e  adoption of arrangements t h a t  would be less dc- 
pendent q o n  cons idera t ion  of t h e  load p a t t e r n s  i n  each country.  

Discussion of Power PrinciDle N o .  4 

I n  determining t h e  inc rease  i n  dependable hydro capac i ty  and 

i n  useable  energy output a t  doxnstrean p l a n t s  r e s u l t i n g  from up- 

stream regu la t ion ,  t he  estimates should be based on t h e  a b i l i t y  

of those  p l a n t s ,  eizlarged as necessary? t o  serve t h e  coordinsted 

system loads i n  t h e  downs.tream country expected t o  he r e a l i z e d  

during t h e  per iods under cons idera t ion .  

The c r i t i c a l  flow per iod  used t o  determine hydro plant out- 

pu t s  a v a i l a b l e  for supporting dependable capac i ty  on t h e  down- 

s t rem load would be t h a t  corresponding with t h e  agreed-upon 

l e v e l  or  condi t ion  of s to rage  and power supply a s  contemplated i n  

Power P r i n c i p l e  N o ,  3 ,  

E s t i m a t e s  of increase i n  zverage annual useable  energy out- 

put  a t  the  a f f e c t e d  downstraam p l a n t s  should be based on an  

agreed upon per iod of st ream flow record which is expected t o  

g ive  r e s u l t s  r ep resen ta t ive  of long t e r m  ccnd i t ions .  

It is  expected t h a t  both dependable capac i ty  and. energy bene- 

f i t s  w i l l  r e s u l t  d-uring t h e  e a r l y  and in te rmedia te  stages of t h e  

s to rage  operat ion,  but durinq t h e  l a t e r  s t ages  t h e  power b e n e f i t  

may c o n s i s t  only of increased ussable  energy, 
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Whether the objec t ives  are t o  produce t h e  maximum f i rm 

power, peaking capaci ty  o r  thermal replacement energy, t h e  

power useable on t h e  downstream load i s  t h e  b a s i s  f o r  de t e r -  

mining t h e  monetary value of t h e  power r e s u l t i n g  f r o m  t h e  co- 

opera t ive  arrangements. Such va lue  as def ined l a t e r  i n  Power 

P r i n c i p a l  N o .  5 would serve  as t h e  b a s i s  for  a d j u s t i n g  t h e  up- 

stream country’s  en t i t l ement  as between capaci ty  and energy, 

t o  amounts of equivalent  t o t a l  value,  which conform more nea r ly  

t o  t h e  requirements of the  upstream country’s  load, 

Power Pr inc ipa l  N o .  5 

Whenever it i s  necessary t o  p l ace  a monetary va lue  on down- 
stream power b e n e f i t s  a r i s i n g  i n  one country from s t o r a g e  oper- 
a t i o n  i n  t h e  o ther  country, t h e  va lue  should be t h e  est imated 
cost t o  t h e  downstream country of ob ta in ing  equiva len t  power from 
t h e  most economical a l t e r n a t i v e  source a v a i l a b l e  except  where t h e  
appropr ia te  Canadian and United S t a t e s  agencies s p e c i f i c a l l y  agree 
on some o the r  b a s i s  of evaluat ion.  

Discussion of Power P r inc ipa l  PJo. 5 

This p r i n c i p a l  i s  intended t o  provide a b a s i s  for  t h e  evalu- 

a t i o n ,  i n  monetary terms, of downstream capaci ty  and energy bene- 

f i t s  a t t r i b u t a b l e  t o  upstream s to rages  f o r  whatever purposes such 

monetary eva lua t ion  may be requi red ;  bu t  i s  intended t o  have ap- 

p l i c a t i o n  only i n  those cases where appropr ia te  monetary values  

f o r  s p e c i f i c  purposes a r e  n o t  otherwise agreed upon by t h e  appro- 

p r i a t e  United States and Canadian agencies,  It  i s  f u r t h e r  in-  

tended t h a t  where such monetary values  a r e  agreed upon by t h e  agen- 

cies,  f o r  any period during t h e  l i f e  of t h e  covering agreement,” 

t h e  value so agreed upon s h a l l  over-ride t h e  provis ions of this 

p r i n c i p l e ,  
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The a l t e r n a t i v e  source used a s  a basis f o r  t h e  eva lua t ion  

should be t h e  most l i k e l y  source a v a i l a b l e  t o  f u r n i s h  an amount 

of power equiva len t  t o  t h e  power being evaluated and might be 

hydroe lec t r i c ,  thermal or  some combination thereof.  

Power P r i n c i p l e  N o .  6 

T h e  power b e n e f i t s  determined t o  r e s u l t  i n  t h e  downstream 
country from r e g u l a t i o n  of f low by s to rage  i n  t h e  upstream 
country should be shared on a b a s i s  such t h a t  t h e  b e n e f i t ,  i n  
power, t o  each country w i l l  be s u b s t a n t i a l l y  equal,  provided 
t h a t  such sha r ing  would r e s u l t  i n  an  advantage t o  each country 
as compared q i t h  a l t e r n a t i v e s  a v a i l a b l e  t o  t h a t  count ry ,  as  con- 
templated i n  General P r i n c i p a l  N o .  2 .  Each country should assume 
r e s p o n s i b i l i t y  f o r  providing t h a t  p a r t  of t h e  f a c i l i t i e s  needed 
f o r  t h e  cooperat ive development t h a t  i s  loca ted  w i t h i n  i t s  own 
t e r r i t o r y .  Where such sha r ing  would n o t  r e s u l t  i n  a n  advantage 
t o  each country a s  contemplated i n  General P r i n c i p l e  N o .  2 ,  
there should be negotiatc,d and agreed upon such other d i v i s i o n  
of b e n e f i t s  o r  other adjustments  as would be e q u i t a b l e  t o  both 
coun t r i e s  and would make th .e  coopera t ive  development f e a s i b l e .  

Discussion of Power P r i n c i p a l  No. 6 

It  i s  assumed t h a t  each country would bear a l l  c a p i t a l  an 

ope ra t ing  c o s t s  f o r  f a c i l i t i e s  i t  would provide i n  i t s  own terr i -  

t o r y  t o  c a r r y  o u t  t h e  cooperat ive development, The upstream 

coun t ry ' s  share of t h e  power would be t r ansmi t t ed  t o  the  boundary 

by t h e  downstream country a t  such p o i n t s  as may be m o s t  economical 

t o  t h e  downstream country,  Other  po in t s  could be selected upon 

r e q u e s t  of t h e  upstream country provided t h a t  any excess costs  t o  

t h e  downstream country a r e  paid by t h e  upstream country.  

i n  t ransmission of t h e  power t o  the i n t e r n a t i o n a l  boundary f r o m  

t h e  p o i n t s  of generat ion would be borne by t h e  upstream country.  

Losses 
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The vol tage  a t  which power would be de l ivered  t o  t h e  upstream 

country would be mutually agreed upon b u t  such vo l t age  should 

be a l e v e l  t h a t  i s  i n  common m e  on t h e  downstream power system 

through which t h e  t r a n s f e r s  of power a r e  t o  be made. 

The load f a c t o r  a t  which t h e  upstream country 's  share  of 

power i s  de l ivered  should a l s o  be agreed upon i n  advance. 

Bas ica l ly ,  t h e  downstream country should no t  be requi red  t o  pro- 

v ide  more f a c i l i t i e s  f o r  genera t ion  and t ransmission t o  fu rn i sh  

t h e  upstream country i t s  en t i t l emen t  of power than would be re- 

quired i f  t h e  power w e r e  t o  be used i n  t h e  downstream country 

a t  t h e  load f a c t o r  genera l ly  app l i cab le  t o  i t s  a f f e c t e d  hydro 

p l a n t s .  

Power PrinciDle N o .  7 

In add i t ion  t o  b e n e f i t s  from cooperat ive use of s to red  
water,  interconnect ion and coordinat ion of t h e  e lec t r ic  power 
systems t o  t h e  ex ten t  t h a t  they a r e  p r a c t i c a b l e  and d e s i r a b l e ,  
would a l s o  provide many mutual b e n e f i t s  which should be shared. 
Coordination being a continuing func t ion  would r e q u i r e  s p e c i f i c  
arrangements on the  p a r t  of t h e  opera t ing  agencies as t h e  need 
a r i s e s  

Discussion of Power P r i n c i p l e  N o .  7 

The f i r s t  s i x  power p r i n c i p l e s  recommended i n  t h i s  r e p o r t  

are d i r e c t e d  t o  determination and apportionment of b e n e f i t s  

which would r e s u l t  from i n t e r n a t i o n a l  cooperation i n  t h e  use of 

stored waters.  These are b a s i c a l l y  hydraul ic  b e n e f i t s  which 

can be r e a l i z e d  by s t o r i n g  f lood  flows during t h e  sp r ing  and 

summer months and r e l e a s i n g  t h e  s to red  waters du r i cg  t h e  f a l l  and 
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f i r m  power a t  t h e  s t o r a g e  s i t e  and downstream. Electr ical  i n t e r -  

connection between t h e  power systems of t h e  two c o u n t r i e s  would 

be requi red  t o  make poss ib l e  d e l i v e r y  of t h e  upstream count ry’s  

sha re  of t h e  power produced i n  t h e  downstream count ry  from t h e  

use of s t o r e d  waters, bu t  t h e  in te rconnec t ion  c a p a c i t y  provided 

f o r  t h i s  purpose would be only t h a t  needed t o  accomplish such 

de l ive ry .  T h i s  l i m i t e d  degree of i n t e rconnec t ion  would no t ,  how- 

ever ,  make poss ib l e  t h e  g r e a t e r  b e n e f i t s  t h a t  w o u l d  accrue t o  t h e  

t w o  coun t r i e s  from a comprehensive p l an  of i n t e rconnec t ion  and 

coordinat ion.  

Such coordinat ion should be recognized i n  t h e  development 

of t h e  agreed upon p lan  of upstream s to rage  ope ra t ion  and i n  t h e  

computation of system power b e n e f i t s .  Separate  arrangements may 

be requi red  f o r  sha r ing  coord ina t ion  b e n e f i t s  because t h e  elec- 

t r i c a l  coordinat ion envisaged could extend geographica l ly  beyond 

t h e  service areas of t h e  genera t ing  p l a n t s  o r  power systems d i -  

r e c t l y  b e n e f i t t e d  by t n e  release of s t o r e d  w a t e r s  f r o m  s to rage  

p r o j e c t s  constructed by t h e  upstream country. It  i s  recognized 

t h a t  t h e  power systems i n  B r i t i s h  Columbia are  n o t  now deyeloped 

t o  t h e  same e x t e n t  as i n  t h e  United S t a t e s  po r t ion  of t h e  Columbia 

River basin,  bu t  it i s  t h e  i n t e n t i o n  of t h i s  p r i n c i p l e  t o  provide 

f o r  long-range i n t e r n a t i o n a l  cooperat ion between the  systems of 

t h e  two coun t r i e s  as they cont inue t o  develop i n  the f u t u r e .  
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Under arrangements f o r  coordinat ion,  it would be expected 

t h a t  a l l  p a r t i c i p a t i n g  power systems would r e t a i n  the i r  l o c a l  

autonomy but would necessa r i ly  operate  t h e i r  generat ion and 

transmission f a c i l i t i e s  under t h e  t e r m s  of appropr i a t e  agree- 

ments  w i t h  a view t o  maximizing mutual b e n e f i t s .  The arrange- 

ments  should set  f o r t h  t h e  broad operat ing p r i n c i p l e s  t o  be ob- 

served and should  be w r i t t i n  i n  s u f f i c i e n t  d e t a i l  t o  desc r ibe  

t h e  s p e c i f i c  purposes and ob jec t ives ,  

FLOOD CONTROL PRINCIPLES 

Among t h e  sec t ions  i n  t h e  United. S t a t e s  t o  which p r i n c i p l e s  

f o r  f lood con t ro l  b e n e f i t  determination and shar ing  would be ap- 

p l i c a b l e  a r e  t he  Kootenai River downstream from Bonners F e r r y ,  

Idaho, and t h e  lower main s t e m  of t h e  Columbia River.  These 

a reas  now have p a r t i a l  p ro t ec t ion  aga ins t  f looding  and t h e r e  a r e  

plans f o r  u t i l i z a t i o n  of s to rage  i n  t h e  United S t a t e s  t o  be 

developed pr imar i ly  f o r  power purposes i n  such a way t h a t  u l t i -  

mately a high degree of p ro tec t ion  aga ins t  major f loods  would 

be obtained. A s  su.ccessive blocks of s torage  f o r  f lood  c o n t r o l  

purposes a r e  added t o  t h e  system, t h e  amount of f lood  damage 

t h a t  can be prevented per u n i t  of f lood c o n t r o l  s to rage  de- 

creases .  Accordingly, t h e  value t h a t  can be assigned t o  up- 

stream s torage  f o r  f lood  c o n t r o l  purposes i s  g r e a t e r  f o r  pro- 

jects t o  be constructed i n  t h e  near f u t u r e  than f o r  those t o  be 

b u i l t  l a t e r .  Also, i n  t h e  Columbia Basin t h e  hydrologic and 
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hydraul ic  c h a r a c t e r i s t i c s  a r e  such t h a t  s to rage  can be operated 

i n  t h e  i n t e r e s t s  of f lood c o n t r o l  t o  a considerable  ex ten t  w i t h  

l i t t l e ,  i f  any, i n t e r f e r e n c e  w i t h  t h e  opera t ion  of t h e  same 

s to rage  p r o j e c t  iri t h e  i n t e r e s t s  of power generat ion.  

These f a c t o r s ,  as well a s  o the r  information a v a i l a b l e  t o  

t h e  Commission, have been taken iRto  account i n  formulating t h e  

following p r i n c i p l e s  f o r  determination and sha r ing  of f lood 

con t ro l  b e n e f i t s  which may r e s u l t  from cooperat ive development 

of s to rage  i n  the Columbia River Basin. 

Flood Control P r i n c i p l e  N o .  1 

Flood con t ro l  b e n e f i t s  should be determined on the b a s i s  of 
an assured plan of operat ion and flood c o n t r o l  r egu la t ions  agreed 
t o  i n  advance. 

Discussion of Flood Control P r inc ip l e  N o .  1 

The assured p l an  of operat ion f o r  f lood c o n t r o l  ~70uld no t  be 

a sepa ra t e  plan of operat ion but  r a t h e r  a j o i n t  o r  composite 

plan of ope ra t ion .o f  a given s to rage  p r o j e c t  i n  t h e  i n t e r e s t s  of 

f lood con t ro l  a s  w e l l  a s  f o r  o ther  purposesp p r i n c i p a l l y  power. 

The plan of opera t ion  f o r  any r e s e r v o i r  included i n  t h e  f lood con- 

t r o l  plan,  t he re fo re ,  should be worked out  i n i t i a l l y  so  a s  t o  

obta in  t h e  best conbination of b e n e f i t s  f o r  a l l  purposes.  I n  t h e  

P a c i f i c  Northwest meteorological and hydrological  condi t ions  and 

t h e  requirements f o r  s to rage  operat ions i n  t h e  i n t e r e s t s  of power 

and flood con t ro l  a r e  such t h a t  l i t t l e ,  if any, l o s s  of a b i l i t y  

t o  maximize power b e n e f i t s  i s  required t o  accommodate f lood con t ro l  
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I n  any event ,  t he  p lan  of opera t ion  worked o u t  i n  accordance 

w i t h  t hese  p r i n c i p l e s  would be t h e  b a s i s  f o r  de te rmina t ion  of 

t h e  f lood  c o n t r o l  and power b e n e f i t s  t o  be shared.  

Once t h e  p l an  of opera t ion  i s  agreed t o ,  normal ope ra t ions  

for both power and flood c o n t r o l  would be i n  accordance w i t h  

t h a t  plan.  It is  t o  be expected t h a t  both t h e  upstream s to rage  

i n t e r e s t s  and t h e  downstream power and f lood  c o n t r o l  i n t e r e s t s  

may wish frGm t i m e  t o  t i m e  t o  r eques t  or sugges t  d e v i a t i o n s  

from t h e  plan.  If such dev ia t ions  would involve  an adverse  

effect  on the o t h e r  p a r t y  a t  i n t e r e s t  it would be expected t h a t  

a b a s i s  f o r  compensating f o r  t h e  adverse effect  would a l s o  be 

proposed. Such dev ia t ions  would then be made p o s s i b l e  i f  t h e  

dev ia t ions  and any requi red  compensation w e r e  mutual ly  accept-  

able t o  both p a r t i e s .  I f  t h e  upstream country wished t o  have 

t h e  opt ion  of us ing  a l t e r n a t i v e  s to rage  t o  provide equiva len t  

downstream f lood c o n t r o l  effects as conternplated i n  t h e  p lan  of 

operat ion,  such opt ion  should be provided for i n  t h e  agreement. 

I t  i s  assumed t h a t  a c t s  of God, emergencies, and o ther  

events  over which n e i t h e r  p a r t y  has c o n t r o l ,  would be i n t e r -  

p re t ed  and handled i n  t h e  manner usua l ly  contemplated i n  a 

' 'force majeure" c l a u s e  i n  an agreement. 

Flood Conkrol P r i n c i p l e  N o .  2 

T h e  downstream f lood  c o n t r o l  b e n e f i t  of t h e  upstream s t o r a g e  
t o  be operated i n  accordance with an agreed-upon f lood  c o n t r o l  
p l an  should be estimated i n  advance on t h e  b a s i s  of t h e  e f f e c t i v e -  
ness  of such s to rage  i n  meeting t h e  flood c o n t r o l  o b j e c t i v e s  ap- 
plicable i n  t h e  downstream country a t  t h e  t i m e  t h e  upstream s t o r -  
age i s  provided. 
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Discussion of Flood Control P r i n c i p l e  N o .  2 

T h i s  p r i n c i p l e  p l aces  prospec t ive  Canadian s to rage  t o  be 

operated i n  accordance w i t h  an agreed-upon f lood  c o n t r o l  p l an  

i n  exac t ly  t h e  same p o s i t i o n  t h a t  any concurren t ly  prospec t ive  

United S t a t e s  s t o r a g e  f o r  f lood  c o n t r o l  purposes would have. 

The e f f ec t iveness  of a l l  f lood c o n t r o l  s t o r a g e  i s  measured i n  

terms of t h e  flood c o n t r o l  ob jec t ives  a p p l i c a b l e  a t  t h e  t i m e  

t h e  s to rage  i s  t o  be provided and t h e  e f f e c t i v e n e s s  determined 

a t  t h a t  t i m e  i s  app l i cab le  f o r  t h e  e n t i r e  l i f e  of t h e  p r o j e c t  

i n  questior! o r  f o r  t h e  per iod of agreement i n  the case of 

Canadian s to rage .  

I n  t h e  United S t a t e s  t h e  c u r r e n t  primary f lood  c o n t r o l  

o b j e c t i v e  i s  t o  ob ta in  s t o r a g e  s u f f i c i e n t  t o  c o n t r o l  a f lood  

of t h e  magnitude of t h a t  of 1 8 9 4  a t  The Dalles t o  8 0 0 , 0 0 0  cfs. 

A l l  a d d i t i o n a l  s t o r a g e  i n  t h e  United States or Canada necessary 

t o  achieve t h i s  o b j e c t i v e  (approximately 7 s  m i l l i o n  acre fee t  

of s to rage  usable  f o r  f lood  c o n t r o l )  would, i f  included i n  t h e  

f lood  c o n t r o l  p lan ,  be given equal  credi t  on t h e  basis of t h e  

e f f ec t iveness  of each acre f o o t  of such s t o r a g e  i n  c o n t r o l l i n g  

f loods  a t  The Dalles, Storage e i t h e r  i n  t h e  United S t a t e s  o r  

Canada added af ter  t h e  necessary amount has  been reached t o  con- 

t r o l  t he  1 8 9 4  f l ood  t o  8 0 0 , 0 0 0  c f s  would, i f  included i n  t h e  

f lood  c o n t r o l  plan, be evaluated a t  a lesser ra te  based on t h e  

average va lue  of a l l  a d d i t i o n a l  s to rage  needed t o  c o n t r o l  t h e  

1 8 9 4  f lood a t  The Dalles t o  6 0 0 , 0 0 0  c f s .  
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Local f lood c o n t r o l  ob jec t ives  have a l s o  been i d e n t i f i e d  

i n  other  p a r t s  of t h e  bas in  e spec ia l ly  on t h e  Kootenai River 

downstream from Bonners Ferry where c o n t r o l  of t h e  1 8 9 4  f lood 

t o  a maximum of 6 0 , 0 0 0  c f s  i s  des i r ab le .  Storage either i n  t h e  

bas i s  of s a t i s f y i n g  such l o c a l  ob jec t ives .  

Flood Control P r i n c i p l e  No, 3 

The monetarg value of t he  f lood c o n t r o l  b e n e f i t  t o  be 
assigned t o  t h e  upstream s to rage  should be t h e  est imated aver- 
age annual value of t h e  f lood damage prevented by such s torage .  

Discussion of Flood Control P r i n c i p l e  N o .  3 

The average annual valile of f lood  damage prevented by up- 

stream s to rage  can be computed Sy conventional methods using 

stage-frequency and damage-frequency r e l a t i o n s h i p s .  

are descr ibed and t h e i r  app l i ca t ion  i l l u s t r a t e d  i n  t h e  most re- 

c e n t  r e p o r t  of t h e  Corps of Engineers on t h e  Columbia River 

Bas in  r ecen t ly  submitted by t h e  Division Engineer,  U S  Army Engi- 

neer Divis ion,  North Pacific,  t o  t h e  Chief  of Engineers under 

t h e  t i t l e  "Water Resources Development, Columbia River Basin" 

The methods 

dated June 1958 

Flood Control P r i n c i p l e  No. 4 

a s  measured i n  Flood Control P r i n c i p l e  N o .  3 ,  i o e r p  one-half of 
t h e  value of t h e  damages prevented. 

T h e  upstream country should be paid one-half of t h e  b e n e f i t s  
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Discussion of Flood Control Principle No. 4 

In the event that application of this principle should indi- 

cate a payment to the upstream country greater than the estimated 

cost of alternative means of obtaining equivalent flood control 

in the United States the requirement 04 General Principle No. 2 

that there should be an advantage as compared with available 

alternatives would not be satisfied and consideration should be 

given to this circumstance in the negotiations. 

Flood Control Princide No. 5 

The amount due to the upstream country under the foregoing 
principles should be determined in advance of construction of 
each storage project. Payments to cover the entire period that 
the arrangements are to be effective should be made in cash as 
a lump sum or as periodic amounts as may be agreed upon to the 
mutual satisfaction of the upstream and downstream countries. 

Discussion of Flood Control Principle No. 5 

The payment of a luinp sum or periodic amount as may be 

agreed upon would, of course, be subject to the authorization 

of such payment by the Congress of the United States. Request 

for such authorization could be presented to the Congress for 

consideration as soon as a definite arrangement between the two 

countries became available as a basis for the request, 

Flood Control PrinciPle No, 5 

In the event of the downstream country requesting special 
operation for flood control of storage included in the assured 
plan of operation, beyond the type of operation provided for in 
such assured plan, the upstream country should be compensated for 
any loss of power which may result thereform. In the event of 
the downstream country requesting the operation, for flood con- 
t r o l ,  of storage not included in the assured plan, the upstream 
country should similiarly be compensated for any l o s s  of power 
which may be sustained by the upstream country and in addition 
should be paid on the basis of half the damages prevented by the 
operation of the storage in question. 
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Discussion of Flood Control P r i n c i p l e  No. 6 

This  p r i n c i p l e  i s  included t o  provide f o r  emergency oper- 

a t i o n s  t o  m e e t  unusual f lood  producing cond i t ions  n o t  covered 

i n  t h e  assured  p lan  of opera t ion  d iscussed  under P r i n c i p l e  No. 1. 

A s  long as opera t ions  f o r  flood c o n t r o l  remain i n  conformity w i t h  

t h e  assured  p l an  of opera t ion ,  there would be no ccmpensation 

beyond t h a t  provided f o r  i n  t h e  o t h e r  power and f lood  c o n t r o l  

p r i n c i p l e s .  

I f ,  howeverp unusual f lood  producing cond i t ions  should occur  

and, a t  t h e  r eques t  of t h e  downstream country(, the  upstream 

country should draw down i t s  s to rages  included i n  t h e  assured 

p lan  t o  a g r e a t e r  e x t e n t  or  a t  a d i f f e r e n t  t i m e  or i n  any manner 

n o t  provided f o r  i n  the assured p l an  of opera t ion ,  t h e  downstream 

country should compensate t h e  upstream country f o r  t he  loss of 

power sus t a ined  i n  providir?g t h e  a d d i t i o n a l  flood pro tec t ion .  

That is, i f  such a c t i o n  caused a loss of power as  compared with 

t h e  r e s u l t s  t h a t  would have been p o s s i b l e  by adhering t o  the 

assured p l an  of operation,. then  t h e  upstream country would be 

reimbursed f o r  t h e  l o s s  of power a t  i t s  p l a n t s  and f o r  the de- 

c rease  i n  i t s  share of power i n  t h e  downstream count ry’s  p l a n t s .  

The reimbursement could be e i t h e r  i n  cash or  i n  power as might 

be mutually agreed upon. In  any event ,  the  downstream country 

should g ive  assurances t h a t  it would f u r n i s h  s u f f i c i e n t  power t o  

m e e t  minimum load requirements of t h e  upstream country i f  t h e  

B 
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loss of power w e r e  sc g r e a t  a s  t o  adversely affect  t h e  upstream 

count ry ' s  a b i l i t y  t o  meet t h e  loads from i t s  own resources .  

The foregoing arrangements w i l l  apply also t o  upstream 

s to rage  not  i n  t h e  f lood con t ro l  p lan  b u t  which is  operated i n  

response t o  t h e  reques t  of t h e  downstream country t o  give emer- 

gency r e l i e f .  I n  t h i s  case,  however, t h e  downstream country 

should,  i n  add i t ion  t o  t h e  compensation t o  t h e  upstream country 

f o r  power loss ,  make a payment t o  t h e  upstream country on t h e  

b a s i s  of ha l f  t h e  damages prevented. 

Signed a t  Washington t h i s  twenty-ninth day of December 1 9 5 9 .  

Eugene W, Weber 

A. G. L. McNaughton 

Franc is  L. Adams 

J. Lucien Dansereau 

D. M. Stephens 


