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REPORT 

t o   t h e  

Governments   o f   the   Uni ted   S ta tes   and   Canada  - 

On The SAGE CREEK REFERENCE 

The Government   of   the   United States  of  America and 

t h e  Government  of  Canada,  on 8 A p r i l  1 9 4 6 ,  s u b m i t t e d   t h e  

f o l l o w i n g   R e f e r e n c e   t o   t h e   I n t e r n a t i o n a l   J o i n t   C o m m i s s i o n :  

"The  Governments  of t h e   U n i t e d  States  and  Canada 
have  been  informed  of a compla in t  made  by M r  J . W .  
Cox, of Havre, Montana,  United States  of  America, 
w i t h   r e f e r e n c e   t o   t h e   a l l e g e d   a p p r o p r i a t i o n   i n  
Alberta ,  Canada,  of waters o f   Sage   Creek ,   an   i n t e r -  
m i t t e n t  stream a r i s i n g   i n  Township 5 North,  Range 4 
Eas t  P rov ince   o f   A lbe r t a ,   wh ich   wou ld   o the rwise   f l ow 
a c r o s s   t h e   i n t e r n a t i o n a l   b o u n d a r y   i n t o  Montana  and 
t h e r e  be a v a i l a b l e   f o r   t h e   i r r i g a t i o n  of M r  Cox's 
l a n d .  M r  Cox c o m p l a i n s   t h a t   t h e   d i v e r s i o n   h a s   g o n e  
o n   f o r  some y e a r s   a n d   t h a t   h e   h a s   i n   c o n s e q u e n c e  
s u f f e r e d  a c o n s i d e r a b l e   f i n a n c i a l  loss. 

"Sage  Creek i s  a small stream r i s i n g   i n   S o u t h e r n  
Alber ta   near   the   Saska tchewan  boundary   and   f lowing  
sou th   i n to   Wi ld   Horse   Lake   l oca t ed   immedia t e ly   sou th  
o f   t h e   I n t e r n a t i o n a l   B o u n d a r y   w i t h   a n  arm e x t e n d i n g  
in to   Canada .   Wi ld   Horse   Lake   has   no   ou t l e t   and   i n  
r e c e n t   y e a r s   h a s   b e e n   d r y .  I t  i s  n o t   t r i b u t a r y   t o  
t h e   S t  Mary and   Mi lk   Rivers   sys tem  and   accord ingly  
i s  n o t   s u b j e c t   t o   a p p o r t i o n m e n t   b e t w e e n   t h e   t w o  
c o u n t r i e s   u n d e r  Art ic le  V I  of the Boundary Waters 
T r e a t y .  

"Sage C r e e k  i s  a l s o   n o r m a l l y   d r y   e x c e p t   f o r   t h a t  
s h o r t   p e r i o d   o f   s p r i n g   r u n - o f f   f r o m   m e l t i n g  snow 
dur ing   t he   mon ths   o f  March  and  Apri l .   The  creek i s  
h i g h e r   t h a n   t h e   a d j a c e n t   l a n d   a n d  it i s  r e p o r t e d   t h a t  
i n  some y e a r s  when t h e   c h a n n e l  i s  f i l l e d   w i t h   h a r d  
snow o r  ice a l a r g e   p o r t i o n   o f   t h e   f l o w   s p r e a d s   o u t  
i n  v a r i o u s   d i r e c t i o n s   o v e r   t h e   f l a t  areas a d j o i n i n g  
t h e   c r e e k  i n  Canada ,   t hus   p reven t ing   t he   wa te r   f rom 
c r o s s i n g  t h e  Boundary. 
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" I n  Canada t h e  Province   o f  Alberta has g r a n t e d  
seven  water r i g h t s   f o r   i r r i g a t i o n   p u r p o s e s ,   t o t a l i n g  
1 , 7 6 9  a c r e - f e e t  a t  h i g h   a n d   f l o o d   s t a g e s .  These 
r i g h t s  were g r a n t e d   d u r i n g   t h e   p e r i o d   1 9 0 7   t o  1 9 2 1  
b u t   n o   r e c o r d  i s  a v a i l a b l e   o f  t h e  amounts of water 
used by t h e  l i c e n s e e s .  I t  i s  known t h a t  i n   d r y   y e a r s  
there i s  n o t   s u f f i c i e n t   r u n - o f f  t o  s a t i s f y  Canadian 
r e q u i r e m e n t s .  

" I n  t h e  Uni ted  States  M r  Cox claims t o   h a v e  a 
water r i g h t  on  Sage Creek from t h e  State  of  Montana, 
d a t i n g  f r o m  1 9 0 1  f o r  t h e  f l o o d   i r r i g a t i o n   o f  1 , 0 0 0  
acres. In   1932 he c o m p l a i n e d   t o  t h e  Province   o f  
Alberta t h a t  no water was allowed t o  c r o s s  t h e  
I n t e r n a t i o n a l   B o u n d a r y .   T h i s  matter was i n v e s t i g a t e d  
i n  t h e  f i e l d  i n   1 9 3 3   a n d   t h e   r e p o r t   i n d i c a t e d   t h a t  
M r  Cox had c o n s t r u c t e d  a dam and d i t c h  c a p a b l e  of 
i r r i g a t i n g   a b o u t   1 0 0  acres o f   t he   d r i ed -up   bed  of 
Wild Horse Lake a n d   t h a t   t h e  works were i n  a bad 
s t a t e  of r e p a i r .  

"In  1937 M r  Cox r e g i s t e r e d  a f u r t h e r   c o m p l a i n t ,  
copies   o f   which  were forwarded t o  t h e  I n t e r n a t i o n a l  
J o i n t  Commission  and t o  t h e   D i r e c t o r  of Water Resources  
f o r  t h e  P r o v i n c e   o f   A l b e r t a .  A s  a r e s u l t   o f  a f u r t h e r  
f i e l d   i n v e s t i g a t i o n   t h e   P r o v i n c e  of Alberta a r r a n g e d  
i n  t h e  yea r s   1939   and   1940   t o   have  a Water Master on 
Sage C r e e k  d u r i n g   t h e   r u n - o f f   p e r i o d  w i t h  a view t o  
r e g u l a t i n g   t h e   d i v e r s i o n s   i n   a c c o r d a n c e  w i t h  t h e  
water l i c e n s e s   i n   e x i s t e n c e .  No r e c o r d s  are a v a i l a b l e  
of t h e  amounts  of water which i n  f a c t  c r o s s e d  t h e  
Boundary a s  a r e s u l t  of t h i s  p r o c e d u r e .   I n   a n y   e v e n t ,  
owing t o  t h e  expense   i nvo lved  t h e  p r o v i n c e   d i s c o n t i n u e d  
t h e  p r a c t i c e   o f   h a v i n g  a Water Master on   t he   g rounds  
i n  t h e  yea r s   fo l lowing   1940 .  

"Having i n  mind t h e  p r o v i s i o n s   o f  Article 9 of 
t h e  Boundary Waters T r e a t y   s i g n e d  a t  Washington 
J a n u a r y  11, 1 9 0 9 ,  t h a t  q u e s t i o n s   o r  matters of 
d i f f e r e n c e   a r i s i n g   b e t w e e n  t h e  Governments of t h e  
Uni ted  States  and of Canada   involv ing  t h e  r i g h t s ,  
o b l i g a t i o n s   o r   i n t e r e s t s  of e i ther  i n   r e l a t i o n  t o  the  
o t h e r   o r   t o  t h e  i n h a b i t a n t s  of t h e  o t h e r   a l o n g  t h e  
common f r o n t i e r   b e t w e e n   t h e   U n i t e d  States  and th,e 
Dominion  of  Canada s h a l l  be referred from time t o  time 
t o   t h e   I n t e r n a t i o n a l   J o i n t  Commission f o r   e x a m i n a t i o n  
and report whenever  the  Government of t h e  Uni ted  States 
o r  t h e  Government  of  the  Dominion of Canada s h a l l  
r e q u e s t  t h a t  s u c h   q u e s t i o n s  or matters o f   d i f f e r e n c e  



be so referred, the two Governments have  agreed upon 
a  joint reference of  the  matter to the International 
Joint  Commission pursuant to the provisions of the 
said article of  the  said Treaty. 

"The Commission is requested to examine and 
report upon the facts and circumstances of the 
complaint made by  Mr Cox and to use its  good offices 
to bring about a mutually satisfactory agreement. 

"For  the purpose of assisting the Commission 
in making the investigation and recommendations 
provided for in this Reference, the two Governments 
will, upon request,  make available to  the Commission 
the services of engineers and other specially 
qualified personnel of their governmental agencies, 
and such information and technical data  as may have 
been acquired by such agencies or as may be acquired 
by  them during the course of the investigation. 

"The Commission should submit its report and 
recommendations to the two Governments as soon as 
practicable. 'I 

The  Commission  has examined the facts and circumstances 

of the complaint made by  Mr Cox. It held public hearings 

in the area at which all interested parties had convenient 

opportunity to be  heard  and  a  number of briefs and statements 

were received. It arranged for the appointment of a Water 

Master by the Government of Alberta to supervise operations 

during the run-off period  in an effort to make as  fair  and 

equitable an apportionment of  the waters of Sage  Creek 

between the ranchers  in Alberta and those in Montana as was 

physically possible in the circumstances, pending final 

settlement of  the  matter. Engineering and  land use studies 

were undertaken by international boards established for 

the purpose and the status of water  rights in  the Alberta and 
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Montana portions of the Sage Creek basin was investigated. 

As a result of these studies an agreement was drafted which 

was satisfactory to all of the ranchers in the  basin 

but  the  very substantial expenditure of  public funds that 

would be required in Canada for construction  of the key works, 

a storage reservoir and canal,  was not considered justifiable 

by the Canadian authorities. More modest proposals for 

channel improvements and construction of new diversion 

works  were also considered but  the authorites involved were 

not convinced that their effectiveness would justify  the 

necessary expenditures. 

The manner in  which the Commission  has conducted its 

investigation of the facts and circumstances of the complaint 

made by  Mr Cox and has used its good offices  in an effort 

to bring about a mutually satisfactory agreement is set 

forth in greater detail  in Appendix I of this report. 

Conclusions of the Commission 

1. The problem investigated by the Commission is of 

a nature that does not admit of a final and comprehensive 

solution, "mutually satisfactory" to the parties in 

interest, at this time. Nevertheless,the Commission through 

its "good offices" has been instrumental in achieving 

improved understanding among the parties and  in creating 

and maintaining an atmosphere conducive to the working  out 

of reasonable arrangements on the ground to  meet situations 

as they may  arise f r o m  time  to  time. 
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2 .  The plan  for impoundment and apportionment of the 

waters as described in Section 10 of Appendix I would be 

mutually satisfactory to the ranchers owning lands in  the 

Alberta and Montana portions of the Sage Creek Basin and 

would result in  a fair and equitable division of  the waters 

between Alberta and Montana. 

3 .  The capital  cost of providing  the reservoir and 

canal required to implement such mutually satisfactory 

arrangements was estimated in 1957 to be in excess of 

$400,000. 

4 .  Having regard  to this fact and to the small 

number of individuals in each country who would benefit from 

the arrangement, it is concluded that the costs would  be 

disproportionate to the resulting benefits and construction 

of  the required works by the Prairie Farm Rehabilitation 

Administration or other agency of the Government of Canada 

is not recommended. 

5. In the absence of a storage reservoir in the 

Alberta portion of the Basin to impound the spring run-off 

and regulate its release for irrigation later  in the season, 

it  is physically impossible to  measure or control the waters 

in  a manner that would permit the implementation of the 

specific plan of apportionment between the countries outlined 

in Appendix I, Section 10, or any other apportionment 

plan that might be recommended by the Commission. 
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6 .  I n  view of  t h e  p r o v i s i o n s  of Article I1 of t h e  

Boundary Waters T r e a t y  of 1 9 0 9  c o n c e r n i n g   t h e   r i g h t s   a n d  

remedies of p a r t i e s   i n j u r e d  as a r e s u l t   o f   a n y   i n t e r f e r e n c e  

w i t h  o r   d i v e r s i o n  from t h e i r   n a t u r a l   c h a n n e l s  of waters 

which i n  the i r  n a t u r a l   c h a n n e l s   w o u l d   f l o w  across t h e  

boundary, i t  wou ld   be   des i r ab le  for  t h e   a p p r o p r i a t e   a g e n c i e s  

of t h e  two  Governments t o  c o n t i n u e   t o  col lect  r u n - o f f   d a t a  

from t h e  e x i s t i n g   g a u g e s   i n  t h e  Basin  and t o  keep  such 

d a t a   a v a i l a b l e  for t h e  i n f o r m a t i o n   o f   i n t e r e s t e d   p a r t i e s .  

7 .  Under e x i s t i n g   c o n d i t i o n s  it w o u l d   b e   d e s i r a b l e  

t o  h a v e   t h e   P r o v i n c e  of A l b e r t a   c o n t i n u e  t h e  s e r v i c e s  of 

a Water Master who would be a v a i l a b l e   i n   t h e  area d u r i n g  

t h e  s p r i n g   r u n - o f f   p e r i o d   a n d , t o  t h e  e x t e n t   p r a c t i c a b l e ,  

d u r i n g   a n y   o t h e r   s i g n i f i c a n t   r u n - o f f   p e r i o d s   t o   s u p e r v i s e  

o p e r a t i o n s   a n d   e n s u r e  as f a i r   a n d   e q u i t a b l e   a n  

appor t ionment  of t h e  waters b e t w e e n   t h e   r a n c h e r s   i n  

Alberta and   those   in   Montana  as  i s  p h y s i c a l l y   p o s s i b l e  i n  

t h e  c i r c u m s t a n c e s .  

8 .  The "good offices' '  of t h e  Commission  should 

c o n t i n u e  t o  be ava i l ab le  t o   b r i n g   a b o u t   m u t u a l l y   s a t i s f a c t o r y  

a r rangements  a t  any time t h e y  are  r e q u e s t e d  by t h e  

a p p r o p r i a t e   a u t h o r i t i e s   i n  t he  Uni ted  States  o r   Canada .  

Recommendations 

The Commission  recommends: 

1. T h a t  t h e  a p p r o p r i a t e   a g e n c i e s  of the  Governments  of 

C a n a d a   a n d   t h e   U n i t e d   S t a t e s   c o n t i n u e   t o   c o l l e c t   r u n - o f f   d a t a  
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from the existing gauges in the Sage  Creek  Basin, to keep 

such data available for  the information of interested 

parties and to submit  reports thereon to the Commission  when 

requested to  do so and at other times in their  discretion: 

2. That the Government of Alberta designate a 

Water Master to be available in  the Sage Creek Basin 

during the spring run-off period each year and, to the 

extent practicable, at other times of substantial run-off 

to supervise operations and ensure as fair and equitable 

an apportionment of  the waters between the ranchers in 

Alberta and those in Montana,  as is physically possible 

in  the circumstances: the Water Master to submit to the 

Commission such reports as  the Commission may require or 

as  he in  his discretion may see fit to file: 

3 .  That the State of Montana designate a 

representative to establish and maintain  an informal 

liaison with Alberta's Water Master and to assist him in 

any way necessary or appropriate to promote the  realization 

of  the objectives of Recommendation No 2;  

4. That, with a view to permitting a fair  and 

equitable distribution of water among  all authorized users, 

the appropriate authorities in Alberta and Montana be asked 

to urge all users of the waters of Sage Creek to maintain 

the existing creek channel  in  as unobstructed a condition as 
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i s  p r a c t i c a b l e ,   h a v i n g   r e g a r d   t o   t h e   i r r i g a t i o n   m e t h o d s  

p r a c t i c e d   i n   t h e   B a s i n ,   a n d   i n   p a r t i c u l a r   b u t   w i t h o u t  

l i m i t i n g   t h e   g e n e r a l i t y  of t h e   f o r e g o i n g ,  t o  a v o i d  

u n n e c e s s a r y   o b s t r u c t i o n   o f   t h e   c h a n n e l  by d e t e r i o r a t i o n  

of b r i d g e s ,   c u l v e r t s   a n d   f e n c e s ;   a n d  

5.  T h a t   t h e   a c c e p t a n c e  by t h e   p a r t i e s   i n  in te res t  of 

the   foregoing   Recommendat ions ,   and/or   the   recourse  by 

a p p r o p r i a t e   a u t h o r i t i e s  of Canada  and  the  United States  

t o   t h e   c o n t i n u i n g  "good o f f i c e s "  of the   Commiss ion ,   sha l l  

b e   w i t h o u t   p r e j u d i c e  t o  t h e   r i g h t s  of any   pa r ty   unde r  

Art ic le  I1 o r   o t h e r   p e r t i n e n t   p r o v i s i o n s  of t h e  Boundary 

Waters T r e a t y   s i g n e d  a t  Washington on J a n u a r y  11, 1909. 

S I G N E D  t h i s   2 4 t h   d a y  of  October, 1 9 6 7 .  

A . D . P .  Heeney 

Matthew E .  Welsh 

D.M. S t ephens  

Ren6  Dupuis 

Eugene W .  Weber C h a r l e s  R .  Ross 
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APPENDIX I 

1. D e s c r i p t i o n  of Sage   Creek   Bas in  

The area of t h e   S a g e   C r e e k   w a t e r s h e d  i s  approx ima te ly  

2 6 3  s q u a r e  miles of   which   188   square  miles are i n  Canada  and 

t h e   r e m a i n d e r   i n   t h e   U n i t e d   S t a t e s .  

Sage   Creek  i s  a small i n t e r m i t t e n t  stream which rises 

i n   s o u t h e a s t e r n  Alberta a n d   f l o w s   s o u t h e r l y  across t h e  

i n t e r n a t i o n a l   b o u n d a r y   i n t o   M o n t a n a ,   t e r m i n a t i n g   i n  a 

l a r g e   g l a c i a l   d e p r e s s i o n  known as "Wild Horse L a k e ' ' ,   j u s t  

s o u t h  of t h e   b o u n d a r y .   B o t h   t h e   c r e e k   b e d   a n d   t h e   l a k e   b e d  

a re  d r y   t h e   g r e a t e r   p a r t   o f   t h e  time. Wild. Horse Lake  has  

no s u r f a c e   o u t l e t   l e a d i n g  t o  a n y   o t h e r  stream or body of 

water and  the  Commission  has   no  knowledge  of   any  subterranean 

o u t l e t .  

The c r e e k   f l o w s  i n  a w e l l - d e f i n e d   c o u l e e  t o  a p o i n t  

a b o u t  f i v e  miles n o r t h  of t h e   b o u n d a r y ,   a n d   t h e n c e   c o n t i n u e s  

s o u t h e r l y   i n  a v e r y   s i n u o u s   c h a n n e l   t h r o u g h  a wide f l a t  

v a l l e y .   S i l t   d e p o s i t e d  by o v e r f l o w   h a s   b u i l t   u p   t h e   b a n k s  

a p p r e c i a b l y .  Due t o  t h e   f a c t   t h a t  t h e  banks of t h e   c r e e k  

are h i g h e r   t h a n   t h e   a d j a c e n t   l a n d s   o n   e i t h e r   s i d e ,   t h e   g r o u n d  

s l o p e s  downward  away  from t h e   c r e e k   i n   t h e   m a n n e r   t y p i c a l  

of a l l u v i a l  streams. A s  t h e   c a p a c i t y   o f  t h e  c h a n n e l   i n   t h e  

lower r e a c h e s  i s  n o t   s u f f i c i e n t  t o  c a r r y   t h e   s p r i n g  floods, 

t h e  waters s p r e a d   o u t   o v e r   t h e   v a l l e y  a t  such  times. T h i s  

p r o c e s s  i s  aggrava ted   by   t he  w i l l o w s ,  d e b r i s ,  snow  and i ce  
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which   c log   t he   channe l   and  by d i v e r s i o n   s t r u c t u r e s   a n d  

c r o s s i n g s .   R o u g h l y   p a r a l l e l i n g   t h e   l o w e r   r e a c h e s   o f   t h e  

creek i n  Alber ta  are t h e  Lone Tree C o u l e e   t o   t h e .  eas t  and 

t h e   G e d d i s   F l a t   C o u l e e   t o   t h e  west, which co l lec t  w a t e r  

ove r f lowing  f rom Sage  Creek.  The s o u t h e r l y   f l o w   i n   b o t h  

of these c o u l e e s  i s  i n t e r r u p t e d  by cross d y k e s   b u i l t  by 

A l b e r t a   i r r i g a t o r s ;   a n d  a l a r g e   p a r t   o f   t h e   f l o w   i n   t h e  

Sage   Creek   channel  i s  d i v e r t e d   i n   A l b e r t a   f o r   f l o o d  

i r r i g a t i o n   p u r p o s e s .  

A map of pa r t   o f   Sage   Creek   Bas in  i s  a t t a c h e d  

h e r e t o .  

2 .  P u b l i c   H e a r i n g  

The  Commission h e l d  a p u b l i c   h e a r i n g  a t  Havre,  

Montana, 1 0 - 1 2  November 1 9 4 7 ,  when o p p o r t u n i t y  was a f f o r d e d  

t o  a l l  i n t e r e s t e d   p a r t i e s  t o  appear   and be heard.   The 

U n i t e d   S t a t e s ,   t h e   S t a t e   o f   M o n t a n a ,   t h e   P r o v i n c e  of 

A l b e r t a ,   a n d   c e r t a i n   l a n d o w n e r s   d i r e c t l y   c o n c e r n e d   i n   b o t h  

Montana  and  Alberta were r e p r e s e n t e d  by counse l .   Evidence  

was a d d u c e d   d u r i n g   t h e   f i r s t   t w o   d a y s   a n d   o n   t h e   t h i r d   d a y  

t h e  Commission  heard  argument of c o u n s e l .  A t  t h e  

c o n c l u s i o n  of the   hea r ing   t he   Commiss ion   g ran ted   pe rmis s ion  

t o  a l l  i n t e r e s t e d   p a r t i e s   t o   f i l e  briefs by 1 February  1 9 4 8 .  

An  i m p o r t a n t  item o f   i n f o r m a t i o n   p r e s e n t e d  a t  t h e  

hear ing   was  a " J o i n t   R e p o r t   o n   P h y s i c a l   C o n d i t i o n s "   i n   t h e  

Sage C r e e k  b a s i n ,   p r e p a r e d   u n d e r   d a t e   o f  15 October  1 9 4 7  by 
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t h e  Dominion Water and  Power  Bureau(now  the  Inland Waters 

Branch,  Department of Energy,   Mines  and  Resources)   and  the 

Uni ted  States  Geo log ica l   Su rvey .  A l s o ,  a j o i n t   r e p o r t  

p r e p a r e d  by t h e   S t a t e   E n g i n e e r   o f  Montana  and  the Director 

o f  Water R e s o u r c e s   f o r   t h e   P r o v i n c e   o f   A l b e r t a   u n d e r   d a t e  

of  11 November 1 9 4 7  was f i l e d   w i t h   t h e  Commiss ion   and   spec ia l  

r e f e r e n c e  was made t h e r e i n  t o  a proposed reservoir on  

E l b o w  Cou lee ,  a t r i b u t a r y  of Sage   Creek   in   Canada .  

Briefs were f i l e d   w i t h   t h e  Commission  on  behalf of 

t h e   U n i t e d  States,  Montana, Alberta,  a n d   G i l c h r i s t   B r o t h e r s  

L i m i t e d ,  owner, a t  t h a t  time, of t h e  Q-Ranch which i s  

s i t u a t e d  i n   t h e  Alberta p o r t i o n   o f   S a g e   C r e e k   B a s i n .   C o p i e s  

were t r a n s m i t t e d  t o  the   Depa r tmen t   o f  State  a n d   t h e  

Department of E x t e r n a l   A f f a i r s .   T h e  several b r i e f s  were 

r e v i e w e d   b r i e f l y   i n   t h e   C o m m i s s i o n ' s   I n t e r i m   R e p o r t  

d a t e d  4 October 1 9 5 1 .  

3 .  Appointment - of Water Master 

A t  t h e   r e q u e s t  of t h e  Commiss ion   fo l lowing   the   publ ic  

hear ing   the   Government  of Alberta a p p o i n t e d  a Water Master 

t o  make a n   a n n u a l   i n s p e c t i o n   o f   t h e   c h a n n e l  of Sage  Creek 

before f reeze-up   and  t o  s u p e r v i s e   o p e r a t i o n s   d u r i n g   t h e  

r u n   , o f f   p e r i o d ,   i n   a n   e f f o r t  t o  make as  f a i r   a n d   e q u i t a b l e  

an   appor t ionment  of t h e  waters of Sage Creek b e t w e e n ' t h e  

r a n c h e r s   i n  Alber ta  a n d   t h o s e   i n  Montana as may be p h y s i c a l l y  

p o s s i b l e   i n   t h e   c i r c u m s t a n c e s ,   p e n d i n g   f i n a l   s e t t l e m e n t  of 
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t h e  matter.  I n  i t s  I n t e r i m   R e p o r t   o f  4 October  1 9 5 1  t h e  

Commission  recommended t h a t   t h e  services o f   t h e   A l b e r t a  

Watermaster be   con t inued ,   and  t h a t  t h e   S t a t e   o f  Montana 

a p p o i n t   a n   o f f i c e r   t o   s u p e r v i s e   o p e r a t i o n s   i n   t h e   U n i t e d  

S t a t e s   p o r t i o n  of t h e  b a s i n ,  t o  accompany t h e   A l b e r t a  water 

master on h i s   a n n u a l   i n s p e c t i o n   a n d   t o   c o n f e r   w i t h  him 

r e g a r d i n g   t h e   s t e p s   b e i n g   t a k e n   d u r i n g   t h e   r u n - o f f   p e r i o d .  

The  coope ra t ion   o f   t he   Governmen t   o f   A lbe r t a   and   t he  S ta te  

of  Montana i n   c o n t i n u i n g  t o  p r o v i d e   t h e   s e r v i c e s   o f   t h e s e  

o f f i c e r s   h a s   b e e n   m o s t   h e l p f u l   t o   t h e   C o m m i s s i o n   a n d  t o  t h e  

p a r t i e s   d i r e c t l y   c o n c e r n e d .  

4 .  Appointment   of   Engineer ing  Board 

I t  became a p p a r e n t   i n   1 9 4 8   t h a t   t h e   C o m m i s s i o n   d i d  

n o t   h a v e   s u f f i c i e n t   e n g i n e e r i n g   d a t a   r e g a r d i n g   t h e   S a g e  

C r e e k  bas in   on   which  t o  b a s e  sound c o n c l u s i o n s .  

Consequent ly ,  a t  a n   e x e c t u v e   s e s s i o n   i n   W a s h i n g t o n   o n  

26  J a n u a r y  1 9 4 9 ,  t h e  C o m m i s s i o n   e s t a b l i s h e d   t h e   I n t e r -  

n a t i o n a l   S a g e   C r e e k   E n g i n e e r i n g   B o a r d   t o  review t h e  

e n g i n e e r i n g   d a t a   a n d   s u b m i t  a r e p o r t   t h e r e o n  t o  t h e  

Commission.  The  Board  was  comprised of s i x  members -- t h r e e  

f rom  the   Un i t ed  S ta tes  and  three  f rom  Canada.   The  United 

States  members were M r  C.S. Heidel of t h e  U . S .  G e o l o g i c a l  

Survey ,  M r  H.W. Genger   of   the  U . S .  Bureau of Reclamat ion ,  

and M r  Fred E .  Buck, S t a t e  Engineer  of Montana.  The 

Canadian members were M r  Gordon  MacKenzie  of the   Depar tment  

of A g r i c u l t u r e ,  M r  O . H .  Hoover of the   Depar tment  of Mines 

and  Resources  (now t h e  Department  of  Energy,  Mines  and 
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P rov ince   o f   A lbe r t a .  
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R u s s e l ,   D i r e c t o r  of Water Resources ,  

B o a r d ' s   F i n a l   R e p o r t   t o   t h e   C o m m i s s i o n ,  

da t ed   18   Augus t  1 9 5 0 ,  sets f o r t h  c e r t a i n   c o n c l u s i o n s ,  t h e  

more important   of   which are i n  s u b s t a n c e  as f o l l o w s :  

The o n l y   p o r t i o n  of t h e   r u n o f f   o f   t h e   S a g e  
C r e e k   w a t e r s h e d   w h i c h   c a n   b e   m e a s u r e d   s a t i s f a c t o r i l y  
i s  t h a t   w h i c h   f l o w s   p a s t   t h e   g a u g i n g   s t a t i o n   o n   t h e  
c r e e k   a b o v e   t h e  Q-Ranch. 

I t  i s  n o t   p o s s i b l e   u n d e r   p r e v a i l i n g   c o n d i t i o n s  
t o   a p p o r t i o n   t h e  water e q u i t a b l y   e i t h e r  t o  t h e  res- 
p e c t i v e   u s e r s   a g r e e a b l e  t o  t h e i r  water r i g h t s   o r   t o  
t h e   r e s p e c t i v e   c o u n t r i e s .  

S t o r a g e   f a c i l i t i e s  t o  c o n t r o l   a n d   r e g u l a t e   t h e s e  
waters so a s   t o   p r e v e n t   o v e r f l o w   o f   t h e   c r e e k   b a n k s  
would g r e a t l y   f a c i l i t a t e   a p p o r t i o n m e n t   t h e r e o f   a n d  
p r o v i d e   a n   o p p o r t u n i t y   f o r   b e t t e r   u t i l i z a t i o n  of t h e  
waters, b u t   s u c h  f a c i l i t i e s  a l o n e  w i l l  n o t   s o l v e   t h e  
problem  because  the  amount   of  water t o   b e  impounded 
would be i n a d e q u a t e   a n d   p r e s e n t   i r r i g a t i o n   m e t h o d s  
a n d   p r a c t i c e s   i n   t h e   b a s i n  are u n s a t i s f a c t o r y .  

The p r o p e r   a g e n c i e s  of t h e   U n i t e d  States  and 
Canada  should make a n   i n v e s t i g a t i o n   t o   d e t e r m i n e   t h e  
p o s s i b i l i t y  of i m p r o v i n g   i r r i g a t i o n   p r a c t i c e s   a n d  
t h e   e c o n o m i c a l   a n d   b e n e f i c i a l   u s e  of t h e  water, as well  
a s   t h e   w o r k s   r e q u i r e d ,   i f   a n y ,   t o   p r o p e r l y   d i s t r i b u t e  
t h e  water. 

5 .  Wate r   R igh t s   i n   Mon tana   and   A lbe r t a  

The   Commiss ion ' s   In te rna t iona l   Sage  C r e e k  E n g i n e e r i n g  

B o a r d   i n v e s t i g a t e d   t h e   s t a t u s  of w a t e r   r i g h t s   i n   t h e   A l b e r t a  

and Montana p o r t i o n s  of t h e   S a g e   C r e e k   b a s i n   a n d   i n  i t s  

r e p o r t  of 1 8  August 1 9 5 0  advised  the  Commission as  follows: 
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"The   me thods   o f   acqu i r ing   wa te r   r i gh t s  are 
q u i t e   d i f f e r e n t   i n   A l b e r t a   f r o m   t h o s e   i n   M o n t a n a .  
I n   A l b e r t a  a n  a p p l i c a t i o n  i s  made t o  t h e   D i r e c t o r  
of   Water   Resources .  A s t u d y  is  t h e n  made o f   t h e  
a v a i l a b l e   s u p p l y   a n d   i f   f o u n d   a d e q u a t e  a l i c e n s e  
i s  i s s u e d .  The p r o c e d u r e   i n  Montana i s  t o  f i l e  an 
a p p r o p r i a t i o n   w i t h   t h e   C o u n t y   C l e r k ,   a n d   t h e n  
p r o c e e d   t o   u s e   t h e  water. There  i s  n o   r e s t r i c t i o n  
p l a c e d  upon t h e  amount  of a f i l i n g   w h i c h  may be 
made.  The r i g h t ,   h o w e v e r ,  i s  l i m i t e d  t o   t h e  amount 
of  water b e n e f i c i a l l y   u s e d .  The u s e r   i n  Montana 
may a l so  a c q u i r e   t h e   r i g h t  by b e n e f i c i a l   u s e  
wi thou t   eve r   mak ing  a r e c o r d e d   f i l i n g .  

" A t  t h e  time o f   t h e  Havre h e a r i n g   t e s t i m o n y  
showed t h a t   r i g h t s   h a d   b e e n   f i l e d   i n  Montana f o r  a 
t o t a l  74  c . f . s .   c o v e r i n g   1 9 6 3 . 3  acres of i r r i g a t e d  
l a n d .   L i c e n s e s   a n d   a u t h o r i z a t i o n s   f o r   t h e   u s e   o f  
1 7 6 3  a c r e - f e e t   c o v e r i n g   1 6 5 1 . 5  acres had   been   i s sued  
i n  Canada. I' 

Evidence   p re sen ted  a t  t h e   H a v r e   h e a r i n g   i n d i c a t e s  

t h a t   t h e   1 9 6 3 . 3  acres on w h i c h   f i l i n g s   h a d   b e e n  made i n  Montana 

a n d   t h e   1 6 5 1 . 5   a c r e s   c o v e r e d  by l i c e n s e s   i n   A l b e r t a   h a d   b e e n  

i r r i g a t e d  a t  times i n   t h e   p a s t .  I t  i s  known,  however, t h a t  

t h e   a v a i l a b l e  water s u p p l y   h a s   n o t   b e e n   s u f f i c i e n t   f o r  

i r r i g a t i o n   o f   t h a t  much a c r e a g e   e v e r y   y e a r .  

Sometime a f t e r   t h e   I n t e r n a t i o n a l   J o i n t   C o m m i s s i o n ' s  

h e a r i n g  a t  H a v r e ,   t h e   P r e s c o t t  Company f i l e d   s u i t   i n   t h e  

District Cour t ,   Havre ,   Mon tana ,   aga ins t  J . W .  Cox and  George 

L.  Smi th ,  fo r  t h e   a d j u d i c a t i o n   o f  a l l  the   Sage   Creek  water 

r i g h t s   i n  Montana.  The  judge  found t h a t   t h e   P r e s c o t t  Company, 

who owned  some 519 acres s u s c e p t i b l e   t o   i r r i g a t i o n ,   h a d  made 

n o   v a l i d   a p p r o p r i a t i o n  of t h e  waters of Sage C r e e k  a n d   t h a t  

J . W .  Cox and George L .  Smi th   whose   l ands   inc luded   approximate ly  

1 3 0 0  acres s u s c e p t i b l e   t o   i r r i g a t i o n ,   h a d  made v a l i d   a p p r o p -  

r i a t i o n s .  
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Under da t e  o f  28 F e b r u a r y ,   1 9 5 0 ,   t h e   c o u r t   i s s u e d   t h e  

f o l l o w i n g  decreed r i g h t s :  

J . W .  Cox, f i f t y - t h r e e   c u b i c  feet  per s e c o n d   o f  time 

as of t h e   f o l l o w i n g   d a t e s : -  

A p r i l  28 ,   1901  3 c u b i c  f e e t ;  
November  9,   1901 20 c u b i c  f e e t ;  
November 9 ,   1901  20 c u b i c  f e e t ;  
J u n e   1 8 ,   1 9 0 3  1 0   c u b i c  f e e t .  

G e o r g e   L .   S m i t h ,   e i g h t e e n   c u b i c   f e e t   p e r   s e c o n d  of 

time as  of t h e   f o l l o w i n g  dates:-  

A p r i l  2 ,  1904 8 c u b i c  feet ;  
May 2 2 ,  1 9 4 8   1 0   c u b i c   f e e t .  

The   Depar tment  of Water R e s o u r c e s  of t h e   P r o v i n c e  

of Alberta i n f o r m e d   t h e   C o m m i s s i o n   t h a t ,  a s  o f  4 October, 

1 9 6 0 ,   t h e   f o l l o w i n g  water r i g h t s ,   g r a n t e d   i n   t h e  period 1907 

t o  1930 ,  were i n   g o o d   s t a n d i n g  for  i r r i g a t i o n   i n   t h e  

S a g e   C r e e k   d r a i n a g e   b a s i n   i n  Alberta: 

P r i o r i t y  
Number 
i n  D.B. 

1. 

2 .  

4 .  

7 .  

1 0 .  

11. 

1 3 .  

A p p l i c a n t  S t r e a m  

Q Ranches   L td  

B u t t s , A . L . t r a n s -  

Sage   Creek  Q Ranches  L t d  

Sage   Creek  Q Ranches L t d  

S a g e   C r e e k  Q Ranches  L t d  

Sage Creek  Q R a n c h e s   L t d  

S a g e   C r e e k  

fer t o  George 
G r i f f i t h s  
p e n d i n g  S a g e   C r e e k  

Q Ranches   L td  Sage   Creek  

1 

I r r .  Area 
i n  Acres 

240.0 

310.0 

273 .5  

174 .0  

286 .0  

268.0 

100  .o  

Q u a n t i t y  
Acre-feet 

240 

465 

410 

116 

286 

179  

67 

P r e s e n t  
S t a n d i n g  ( ’ 60:  

L i c e n s e  

L i c e n s e  

L i c e n s e  

L i c e n s e  

L i c e n s e  

L i c e n s e  

A u t h o r i z e d  

Tota l  f o r   i r r i g a t i o n  1651 .5  acres 1763 acre feet  
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6 .  Streamf l o w  

The in t e rmi t t en t   and   w ide ly   va ry ing   s t r eamf low,   wh ich  

comes p r i n c i p a l l y   f r o m   m e l t i n g  snow, o c c u r s   d u r i n g   t h e   m o n t h s  

of   March,   Apri l   and May, w i t h   o c c a s i o n a l   b r i e f ,   b u t  sometimes 

s i g n i f i c a n t ,   f l o w s  la ter  i n   t h e   s e a s o n .  More f r e q u e n t l y   t h e  

e n t i r e   r u n o f f   f o r   t h e   y e a r   o c c u r s  l a te  i n  March a n d   e a r l y   i n  

A p r i l  when t h e   g r o u n d  i s  s t i l l  f rozen   and  when t h e   c r e e k   c h a n n e l  

is s t i l l  f i l l e d   w i t h  ice and snow or i s  o t h e r w i s e   o b s t r u c t e d  

so  t h a t   t h e  water l e a v e s   t h e   c h a n n e l   a n d   f l o w s  over t h e  

a d j a c e n t   l a n d s .  Table I shows t h e  mean mon th ly   d i scha rge  of 

Sage  Creek a t  t h e  "Q" Ranch  gauge from 1935 t o  1966. Table 

I1 shows t h e  mean month ly   d i scharge   o f   Sage   Creek  a t  t h e  

gauge a t  t h e   I n t e r n a t i o n a l   B o u n d a r y ,   f r o m  1 9 4 6  t o  1 9 6 6 .  I t  

s h o u l d   b e   n o t e d   t h a t   t h e  "Q" Ranch  gauge i s  i n  a well d e f i n e d  

c o u l e e  some t w e n t y   f e e t   d e e p .  The  gauge a t  t h e   I n t e r n a t i o n a l  

Boundary ,   on   the   o ther   hand ,  i s  i n   a n   e l e v a t e d   c h a n n e l   a b o u t  

f i v e  fee t  deep .  The s u b s t a n t i a l   q u a n t i t y   o f  water t h a t  

e scapes   f rom  Sage   Creek   be low  the   cou lee   and   f l ows   i n to  

Montana  over a f l a t  p l a i n  t w o  miles wide, b y - p a s s e s   t h e  

g a u g i n g   s t a t i o n  a t  t h e   I n t e r n a t i o n a l   B o u n d a r y .  

7 .  S o i l   S u r v e y s  

I n  1 9 4 8 ,  t h e   U n i t e d   S t a t e s   S o i l   C o n s e r v a t i o n  Service 

made soi l  s u r v e y s   o f   t h e   t w o   r a n c h e s   t h e n   i n   o p e r a t i o n   i n   t h e  

Montana p o r t i o n  of t h e   b a s i n ,   a n d   i n  1 9 5 2  t h e   S o i l   S u r v e y ,  

Department of Agr i cu l tu re ,   Canada ,  made a s o i l   s u r v e y   o f  a 

l a r g e   a r e a   i n  A lbe r t a ,  i n c l u d i n g   t h e   f i v e   r a n c h e s   t h e n   i n  

o p e r a t i o n  i n  t h e  Alberta p o r t i o n  of t h e   b a s i n .  
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8.  I r r i g a t i o n  Methods 

The l a n d   a l o n g   t h e   c r e e k   i n   A l b e r t a  i s  i r r i g a t e d  by 

d i r e c t   d i v e r s i o n   f r o m   t h e   S a g e   C r e e k   c h a n n e l .   C h e c k  dams 

are p l a c e d   i n   t h e  stream a n d   t h e  water i s  d i v e r t e d   l a r g e l y  

by o v e r f l o w i n g   t h e   b a n k s   o r   t h r o u g h   c u t s   i n   t h e   b a n k s .  The 

C o m m i s s i o n ' s   I n t e r n a t i o n a l   S a g e   C r e e k   E n g i n e e r i n g   B o a r d ,   i n  

i t s  r e p o r t   o f  1 8  August 1 9 5 0 ,  s t a t e d :  

" E a r t h e r n   d i k e s   h a v e   b e e n   c o n s t r u c t e d   a c r o s s  
v a r i o u s   d e p r e s s i o n s   o n   t h e   C a n a d i a n   s i d e   o f   t h e  
boundary ,   wh ich   he re to fo re   have   been   ope ra t ed   w i thou t  
t h e   n e c e s s a r y   f a c i l i t i e s   t o  release t h e  impounded waters. 
I t  i s  r e p o r t e d ,   h o w e v e r ,   t h a t   t h e s e   d i k e s  are now be ing  
p r o v i d e d   w i t h   s u c h   f a c i l i t i e s .   P r i o r  t o  t h e   c o n s t r u c t i o n  
o f   t h e s e   d i k e s   t h e   f l o w   f r o m   t h e s e   d e p r e s s i o n s   w o u l d  
o r d i n a r i l y   c r o s s   t h e   b o u n d a r y   i n t o   t h e   U n i t e d   S t a t e s .  
W h i l e   t h e   l a n d s   i n   t h e   d r a i n a g e   b a s i n  are g e n e r a l l y  f l a t ,  
l oca l  d e p r e s s i o n s   c a u s e   e x c e s s i v e   p o n d a g e   i n  some l o c a t i o n s  
r e s u l t i n g   i n   d e t r i m e n t a l   e f f e c t s  t o  t h e   l a n d   a n d   c r o p  
p r o d u c t i o n   i n   t h e s e   l o c a t i o n s .  Somewhat t h e  same sys tem 
o f   i r r i g a t i o n  i s  u s e d   o n   t h e   l a n d s   i n   t h e   U n i t e d   S t a t e s .  
I r r i g a t i o n   o f   t h e  lower r e a c h e s  i s  accompl ished   by   the  
release of  water f r o m   o n e   d i k e   t o   a n o t h e r   l o w e r   i n  
e l e v a t i o n .  ( I t  is  known as  " f l o o d   i r r i g a t i o n " . )  

" U s u a l l y   t h e   r u n o f f   o f   S a g e   C r e e k   c o m e s   e a r l y   i n   t h e  
s e a s o n   b e f o r e   t h e   f r o s t  i s  o u t   o f   t h e   l a n d s   b e i n g   i r r i g a t e d .  
T h i s   f a c t   a n d   t h e   m e t h o d s   o f   f l o o d   i r r i g a t i o n   r e s u l t s   i n  
a w a s t e f u l   a n d   i n e f f i c i e n t   u s e   o f   w a t e r .  

"TO make a f u l l e r   u s e   o f   t h e   l a n d   a n d  water a v a i l -  
a b l e ,  a s t u d y  of t h e  area by t h e   p r o p e r   a g e n c i e s   w o u l d  be 
n e c e s s a r y  t o  de te rmine   t he   t ype   o f   works   t ha t   shou ld  be 
c o n s t r u c t e d ,   w h a t  areas shou ld  be i r r i g a t e d   a n d   w h a t  
i r r i g a t i o n   p r a c t i c e s   s h o u l d   b e   a d o p t e d .  One f e a t u r e   w h i c h  
shou ld  be c o n s i d e r e d   i n   t h i s   s t u d y  i s  t h e   p o s s i b i l i t y   o f  
a c a n a l   l e a d i n g   f r o m  Sage Creek  below  the Q-Ranch gauging  
s t a t i o n   t o   t h e   i n t e r n a t i o n a l   b o u n d a r y " .  

9 .  Land-Use  Board 

The   Commiss ion   concurred   in   the   conclus ions   o f  i t s  

e n g i n e e r i n g   b o a r d   w i t h   r e s p e c t   t o  a f u r t h e r   i n v e s t i g a t i o n  by 
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t h e   a p p r o p r i a t e   a g e n c i e s  of t h e  Un i t ed  S t a t e s   a n d  Canada. 

I n  i t s  I n t e r i m   R e p o r t   o f  4 October 1 9 5 1 ,  t h e  Commission 

advised t h e  two Governments t h a t  i t  was c o n t e m p l a t i n g   t h e  

e s t a b l i s h m e n t  of a n  " I n t e r n a t i o n a l  Sage   Creek  Board on  Land 

Use", a n d   t h a t :  

"Th i s  Board w i l l  be required t o  make t h e  
n e c e s s a r y   s u r v e y s   i n   t h e   S a g e   C r e e k   b a s i n  t o  de te rmine  
t h e   m e t h o d s   t h a t   s h o u l d  be employed  and  the  works 
n e c e s s a r y   f o r   u t i l i z a t i o n  of t h e  water s u p p l i e s  of 
t h e  a rea .  T h i s   i n v e s t i g a t i o n  is  a l so  e x p e c t e d  t o  
disclose whe the r   s to rage   on   Sage   Creek  or  any of i t s  
t r i b u t a r i e s   c o u l d  be cons ide red   sound   and   economica l ly  
f e a s i b l e   i n   t h e   c i r c u m s t a n c e s .  

"The  Land Use Board w i l l  a l so  be   asked  t o  
i n v e s t i g a t e   t h e   d e s i r a b i l i t y  or o t h e r w i s e   o f  a c a n a l  
l e a d i n g  from Sage   Creek   be low  the  Q-Ranch gauging  
s t a t i o n  t o  t h e   i n t e r n a t i o n a l   b o u n d a r y .   R e f e r e n c e  i s  
made t o  t h i s  p r o 1 j e c t   i n   t h e   e n q i n e e r i n g  board 's  r e p o r t  
and a l so  i n   t h e   r e p o r t   p r e p a r e d   j o i n t l y  by t h e  Director 
of Water Resources  of Alberta a n d   t h e   S t a t e   E n g i n e e r  
of Montana of 11 November 1 9 4 7  . . . . . ' I  

T h e   C o i n m i s s i o n   d u l y   e s t a b l i s h e d   t h e   I n t e r n a t i o n a l   S a g e  

c reek   Board  on Land Use, comprised of two members, one from 

Canada   and   one   f rom  the   Uni ted   S ta tes .   The   Canadian  member 

Of  t h i s   b o a r d  was M r  J . B .  Campbel l ,   Off icer - in-Charge ,   Pas ture  

D i v i s i o n ,   E x p e r i m e n t a l   S t a t i o n ,   S w i f t   C u r r e n t ,   S a s k a t c h e w a n :  

a n d   t h e   U n i t e d  States  member was P r o f e s s o r  O.W. Monson, 

I r r i g a t i o n   E n g i n e e r ,  Montana S t a t e   C o l l e g e ,  Bozeman,  Montana. 

The Land-- IJse  B o a r d ' s   r e p o r t  t o  the   Commiss ion   da ted  2 March 

1953,  contains much v a l u a b l e   i n f o r m a t i o n .  

' I ' k c  1.,;1nd--Use B o a r d   e m p h a s i z e d   t h e   f a c t   t h a t   t h e  economy 

o f  thc 1 . '  Creek b a s i n  i s  a r a n g e   l i v e s t o c k  economy  which 
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a d j o i n i n g   u p l a n d s   f o r  summer p a s t u r a g e ;   a n d   t h a t   t h e  

r e l a t i v e l y  small a c r e a g e   o f   i r r i g a t e d   f l a t s   l a n d  i s  t h e  key 

t o  s u c c e s s f u l   u s e   o f  a v a s t l y   l a r g e r  area (approx ima te ly  

1 3 0 , 0 0 0  acres) o f   a d j a c e n t   r a n g e   l a n d .  

The   Board   r ecogn ized   t ha t   t he   f l ood   i r r iga t ion   me thod  

is  t h e   m o s t   s u i t a b l e   m e t h o d   f o r   u s e   i n   t h e   S a g e   C r e e k   b a s i n ,  

t h u s   c o n c u r r i n g   i n   t h e   v i e w s   o f  a l l  r a n c h e r s   o n   b o t h   s i d e s  

of the   boundary .  The  Board  recommended,  however, t h a t   t h e  

i r r i g a t i o n   s y s t e m s   s h o u l d   b e   i m p r o v e d  by c o n s t r u c t i n g  

a d d i t i o n a l   d i k e s   a n d   c o n t o u r   d i t c h e s ,  so  l o c a t e d  as t o  make 

more e f f i c i e n t   u s e   o f  water. 

The s o i l  survey  methods followed i n  Alberta and 

Montana were c o o r d i n a t e d   b y   t h e  Land-Use Board so  t h a t   t h e  

l a n d   c l a s s i f i c a t i o n s   o n   e i t h e r   s i d e   o f   t h e   b o u n d a r y   w o u l d  

be  comparable .   The  lands were c l a s s i f i e d  as f o l l o w s :  

"Class I .  Very  good s o i l s ,   h i g h   p e r m e a b i l i t y ;  
good  drainage;   no salts  a n d   w i t h   f a v o r a b l e  
and   un i fo rm  s lope  c o n d i t i o n s .   S u i t a b l e  
f o r   p r o d u c t i o n   o f  a wide  range of c r o p s .  

"Class 11. Good s o i l s ;  lower p e r m e a b i l i t y ;  
s a t i s f a c t o r y   d r a i n a g e ;  l i t t l e  or no 
s a l t ;  s u r f a c e  may b e   u n e v e n .   S u i t a b l e  
f o r   g r a i n   a n d   f o r a g e   c r o p s .  

"Class 111. Good s o i l ;  p e r m e a b i l i t y   g o o d   t o   f a i r ;  
sa l ts ,  few or a b s e n t :   t o p o g r a p h y ,   g e n e r a l l y  
uneven ;   s lopes  3 t o  5 p e r   c e n t .   S u i t a b l e  
f o r   p a s t u r e   a n d   f o r a g e   c r o p s .  

"Class I V .  Heavy s o i l s ;   p e r m e a b i l i t y   p o o r ;  sa l t s  
p r e s e n t ;   t o p o g r a p h y   f l a t ;   c r o p s ,   n a t i v e  
hay   and   pas tu re .  

"Class V. Heavy s o i l s ,   p o o r   d r a i n a g e :  l o w  p e r m e a b i l i t y ;  
sa l t s  p r e s e n t ;   t o p o g r a p h y   f l a t ;   c r o p s ,  
n a t i v e   p a s t u r e  (poor q u a l i t y )  a 
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The Board r e p o r t e d   t h a t  o f  t h e   l a n d s   s u r v e y e d   i n   C a n a d a ,  

2 0 %  were i n  Class  I ;  43% i n  C las s  11; 1 2 %  i n   C l a s s  I V ;  1 9 %  

i n  Class V ;  a n d   t h e   r e m a i n i n g  6 %  " u n s u i t a b l e " .   I n  Montana 

t h e  breakdown o f  s o i l  classes was n o t  so c o m p l e t e ,   b u t   t h e  

Board   e s t ima ted  2 1 %  t o  b e   i n  Classes I and 11; 4 4 %  i n  Class 111; 

a n d   t h e   r e m a i n i n g  3 5 %  i n  Class I V .  

T h e   B o a r d   r e p o r t e d   f u r t h e r   t h a t  it found 4680 acres of 

g o o d   q u a l i t y   i r r i g a b l e   l a n d s   i n   t h e  several  Alberta r a n c h e s  

and 1 0 6 0  acres of i r r i gab le  l a n d s   i n   t h e  t w o  Montana  ranches,  

a l t h o u g h  water l i c e n c e s   i s s u e d   i n  Alberta and Montana cover 

o n l y   a b o u t  3000 acres.  I n   a d d i t i o n ,   t h e   B o a r d   f o u n d   1 1 7 5  

acres of Crown Land i n  Alberta and  519 acres of t h e   P r e s c o t t  

r a n c h   i n  Montana t o  be s u i t a b l e   f o r   i r r i g a t i o n   i f  water were 

ava i l ab le .  

The   Board   no ted   tha t  i n  t h e   C o u r t  Decree of February  

2 8 ,  1950,   which   ad judica ted   the   Montana  water r i g h t s  i n  t h e  

Sage  Creek B a s i n ,  some 1300 acres i n   t h e  two Montana  ranches 

a r e  shown as  s u s c e p t i b l e  t o  i r r i g a t i o n :   a n d   t h a t   w h i l e   t h e  

p l a n  for those r anches   deve loped   by   t he  U . S .  S o i l   C o n s e r v a t i o n  

S e r v i c e  shows  only 1 0 6 0  acres as b e i n g   i r r i g a b l e   b y   f l o o d  

methods, "it i s  r e c o g n i z e d   t h a t   t h e   l a r g e r  estimate may be 

closer t o  t h e  e x a c t   f i g u r e   b e c a u s e   t h e   r a n c h   w o r k   p l a n s   d o  

n o t   c l e a r l y   d i s t i n g u i s h   i r r i g a t e d  from n o n - i r r i g a t e d   c r o p  

l a n d  'I . 
The Board recommended t h a t ,   s i n c e   t h e r e  i s  a s u r p l u s  

of wa te r   above   t he   needs  of t h e   p r e s e n t l y   i r r i g a t e d  area d u r i n g  
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m o r e   t h a n   h a l f   t h e   y e a r s   o f   r e c o r d ,   s e c o n d a r y  water r i g h t s  

s h o u l d   b e   i s s u e d  t o  p r o v i d e   a n   o r d e r l y   d i s t r i b u t i o n   a n d   u s e  

o f   t h e   s u r p l u s  water. 

A l l  o f   t h e   e n g i n e e r i n g   e x p e r t s  who have   submi t t ed  

r e p o r t s  t o  t h e  Commiss ion   have   favoured   the   cons t ruc t ion   of  

a r e s e r v o i r   o n  E l b o w  C o u l e e   i n   t h e   S a g e   C r e e k   b a s i n   i n  

A l b e r t a   f o r   s t o r a g e   o f   t h e   s p r i n g   r u n o f f   i n   o r d e r   t h a t   t h e  

water might  be h e l d   b a c k   i n   t h e   e a r l y   s p r i n g   a n d   u s e d  more 

economica l ly   and   w i th  greater e f f i c i e n c y  somewhat l a t e r  i n   t h e  

s e a s o n .  The  Land-Use  Board s p e c i f i c a l l y  recommended t h a t   t h e  

proposed  Elbow  Coulee  Reservoir  be c o n s t r u c t e d   i n   a c c o r d a n c e  

w i t h   p l a n s   p r e p a r e d  by t h e  Prair ie  Farm R e h a b i l i t a t i o n  

Admin i s t r a t ion   o f   t he   Canad ian   Depa r tmen t  of A g r i c u l t u r e .  The 

B o a r d   p o i n t e d   o u t   t h a t  a r e s e r v o i r  a t  t h e   c h o s e n  s i t e ,  w i t h  

u s a b l e   c a p a c i t y  of a b o u t  7 , 0 0 0  ac re - f ee t ,   wou ld   p rov ide  1 . 2 5  

acre f e e t  of water t o  a l l  l a n d s  t o  which water r i g h t s   h a v e  

b e e n   g r a n t e d ,  a s  well as one acre f o o t  of water t o   a n  

a d d i t i o n a l  2 , 0 0 0  or more acres d u r i n g   y e a r s  when t h e   r e s e r v o i r  

f i l l s .  

The  Land.-Use  Board  recommended a g a i n s t   t h e   c o n s t r u c t i o n  

of a cana l   l ead ing   f rom  Sage   Creek   be low  the  Q-Ranch gauging  

s t a t i o n   t o   t h e   i n t e r n a t i o n a l   b o u n d a r y .  I t  s u g g e s t e d   t h a t  

Sage C r e e k  channe l  i s  t h e   l o g i c a l   m a i n   c a n a l   f o r   t h e  

i r r i g a t i o n   s y s t e m   a n d   t h e   p o s s i b i l i t y   o f   e n l a r g i n g   a n d  

s t r a i g h t e n i n g   t h e   c h a n n e l   s h o u l d  be t h o r o u g h l y   i n v e s t i g a t e d .  
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10. Agreement  Satisfactory to Land  Owners __- 

In accordance  with  the  request of the  two  Governments 

that  the  Commission  use  its  good offices to  bring  about a 

mutually  satisfactory  agreement,  representatives of the Com- 

mission met on several  occasions  with  the  land  Owners  and 

ranchers in both  the  Alberta  and  Montana  portions of the  Sage 

Creek  Basin.  All of these  land  owners  and  ranchers  expressed 

themselves as agreeable to construction of the Elbow Coulee 

reservoir by an  agency  of  the  Government of Canada and  to 

apportionment of the water to be  impounded  therein  in 

accordance  with  the  following  understanding: 

"1. Construction,  by  the  Prairie Farm Rehabilitation 

Administration or other  agency of the  Government of Canada, 

of a reservoir  in Canada at Elbow Coulee to provide 

capacity  for  approximately 7,500 acre feet of live  storage. 

"2 .  Construction, by the  same  agency of a  "Supply 

Canal to the  United States" on the west side  of Sage 

Creek to carry all  of the  stored  water  apportioned  to 

the  Montana  ranchers  from  a  point  in  Sage  Creek  below  the 

reservoir to the point where Sage Creek crosses the 

international  boundary. Final location of this  canal will 

be  recommended by the Canadian authorities  concerned,  after 

completion of a  survey by the Prairie Farm  Rehabilitation 

Administration. 

" 3 .  Formation of  a  water  storage  society or other 

organization of the Canadian ranchers  appropriate  under 

Alberta  laws,  which will be  responsible  for: 
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(a )  ma in tenance   and   ope ra t ion  of t h e   r e s e r v o i r  

and of t h e   d i v e r s i o n   w o r k s   a t   t h e   h e a d  of t h e  

Supply  Canal  t o  t h e   U n i t e d  S ta tes ;  

( b )  appor t ionment  of t h e  impounded  water as 

be tween   t he   A lbe r t a   r anche r s   and   t he   Montana  

r a n c h e r s   i n   a c c o r d a n c e   w i t h   t h e   f o r m u l a   o u t l i n e d  

he reunde r ;  

(c )  d i v e r s i o n  of t h e   U n i t e d  States s h a r e  of t h e  

impounded water t o   t h e   S u p p l y   C a n a l   t o   t h e   U n i t e d  

S t a t e s   r e f e r r e d  t o  i n   p a r a .  2 above; 

(d)  p r o v i s i o n   o f   s u i t a b l e   s t o r a g e   a p p o r t i o n m e n t  

a n d   d i v e r s i o n   r e c o r d s   t o   t h e   r e p r e s e n t a t i v e  of 

t h e  Montana  ranchers  and t o  t h e   B o a r d   r e f e r r e d  

t o  i n   p a r a .  5 below; 

(e )  main tenance  of Sage   Creek   channel   be tween  the  

r e s e r v o i r   a n d   t h e   p o i n t  of d i v e r s i o n   t o   t h e   S u p p l y  

C a n a l   t o   t h e   U n i t e d  S ta tes ,  i n  a c o n d i t i o n  satis-  

fac tory  t o  t h e  Board referred t o  i n  para.  5 below. 

" 4 .  The water s t o r a g e   s o c i e t y   o r   o t h e r   o r g a n i z a t i o n  

m e n t i o n e d   i n   p a r a  3 t o  c o o p e r a t e   w i t h   t h e  Montana  ranchers  

and ,   a s   and  when r e q u e s t e d  by a r e p r e s e n t a t i v e  of t h e  

Montana r a n c h e r s ,   t o  release a n d   d i v e r t   t o   t h e   S u p p l y  

Canal  t o  t h e   U n i t e d  States  a l l  o r   p a r t   o f   t h e  Montana 

r a n c h e r s '   s h a r e  of t h e  water then  impounded  in  t h e  r e s e r v o i r .  

"5.  I n s p e c t i o n  of t h e   r e s e r v o i r ,   c h a n n e l   a n d   d i v e r s i o n  
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works and the records of the storage society by  an inter- 

national board created by the International  Joint 

Commission, to verify compliance with the terms of the 

agreement for apportionment of the stored water:  said 

board to recommend subsequently any adjustment which may 

be appropriate. 

" 6 .  Maintenance of the Supply Canal  to the United 

States  in a condition satisfactory to the Board referred 

to in  para. 5 above,  to be  the responsibility of the 

Montana ranchers,  who  will be permitted appropriate 

access to the canal for this purpose at a l l  reasonable 

times. 

"7. Apportionment of water  shall apply to  water 

remaining in the reservoir at the commencement of the 

water  year, together with the season runoff impounded 

in  the reservoir, regardless of whether the runoff 

occurs during only  one period of  days or weeks or during 

two  or more such periods. Such  water  shall be apportioned 

to the Alberta ranchers and  the Montana ranchers in  the 

following manner: 

(a) If the amount of water thus available in the 

reservoir for apportionment during the water year 

is 3,750 acre-feet or less, one-third thereof shall 

be apportioned to the Montana ranchers and two-thirds 

to the  Alberta  ranchers. 
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(b)  If t h e  amount i s  more than   3 ,750  acre-feet 

b u t   n o t  more than   5 ,000  acre-feet, 1 ,250  acre- 

f e e t   t h e r e o f   s h a l l   b e   a p p o r t i o n e d   t o   t h e  Montana 

r anche r s   and  the  remainder  t o  t h e  Alberta r a n c h e r s .  

( c )  If t h e  amount i s  more t h a n  5 , 0 0 0  acre-feet ,  

o n e   f o u r t h  thereof s h a l l  be a p p o r t i o n e d   t o  t h e  

Montana   r anche r s   and   t h ree - fou r ths   t o  t h e  

A l b e r t a   r a n c h e r s ;   P r o v i d e d ,  t h a t  i f  i n   a n y   y e a r  

t h e  amount i s  more than   7 ,500  acre-feet, t h e  water 

i n   e x c e s s  of 7,500 acre-feet s h a l l  be made a v a i l a b l e  

t o   t h e   A l b e r t a   r a n c h e r s  i f  t h e y   c a n   u s e  i t .  

I f  t h e  c a p a c i t y  of t h e   r e s e r v o i r   f o r   l i v e   s t o r a g e  

s h o u l d   p r o v e   t o  be less than   7 ,500  acre-feet, the   amounts  

of water s t a t e d  above w i l l  b e   r e d u c e d   p r o p o r t i o n a t e l y .  

" 8 .  Measurement of d i v e r s i o n s   t o   b e  made a t  t h e   p o i n t  

o f   d ive r s ion   f rom  Sage  Creek t o  t h e   S u p p l y   C a n a l   t o  t h e  

Uni ted  States .  

" 9 .  Reservoir losses, def ined  as ' changes  i n  r e s e r v o i r  

s t o r a g e  which are unexp la ined  by i n f l o w s   a n d   d e l i v e r i e s ' ,  

a n d   p h y s i c a l  losses i n   S a g e  Creek  channel   between t h e  

r e s e r v o i r   a n d  t h e  p o i n t  of d i v e r s i o n  t o  t h e  Supply  Canal  

t o  t h e  Uni ted  States ,  t o  be s h a r e d   i n  t h e  same p r o p o r t i o n s  

as t h e  water impounded i n  t h e  r e s e r v o i r .  

" l o .  A l l  waters i n   S a g e   C r e e k   B a s i n   i n  Alberta ,  o t h e r  

t h a n  t h e  Montana r a n c h e r s '   s h a r e  of water impounded i n  
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t h e  reservoir, c a l c u l a t e d   i n   a c c o r d a n c e   w i t h   t h e   f o r m u l a  

o u t l i n e d   i n   p a r a .  7 above, t o  be a v a i l a b l e  f o r  u s e   i n  

A l b e r t a .  

"11. The  f low of water across t h e   i n t e r n a t i o n a l   b o u n d a r y  

i n   t h e   S a g e   C r e e k   B a s i n   n o t  t o  be o b s t r u c t e d   i n  Montana 

i n  a manner   which  causes  o r  i s  l i k e l y  t o  c a u s e  damage i n  

Alberta .  

" 1 2 .   I n   c o n s i d e r a t i o n   o f   t h e   a p p o r t i o n m e n t s   o f  water 

t o  be made p u r s u a n t  t o  the   a fo remen t ioned   a r r angemen t s ,  

t h e   S t a t e  of Montana  and  the  Montana  ranchers  t o  waive 

any  and a l l  r i g h t s   t h e y   m i g h t   o t h e r w i s e  assert, under  

Art ic le  I1 of   the   Boundary  Waters T r e a t y   o f   1 9 0 9 ,   r e s p e c t i n g  

t h e  waters o f   t h e   S a g e   C r e e k   B a s i n . ' '  

11. V i e w s  o f   Canadian   Depar tment   o f   Agr icu l ture  

H a v i n g   a s c e r t a i n e d   t h a t   t h e  above a r r a n g e m e n t s   f o r  

s to rage   and   appor t ionmen t   o f   Sage   Creek  waters would  be 

a c c e p t a b l e  t o  t h e   r a n c h e r s   o w n i n g   t h e   a f f e c t e d   l a n d s   i n   e a c h  

coun t ry ,   t he   Commiss ion   t hen   consu l t ed   t he   Canad ian  

Department of A g r i c u l t u r e  as t o  t h e   p r o b a b l e  costs o f   t h e  

p r o p o s e d   f a c i l i t i e s .   I n  a l e t t e r  a d d r e s s e d  t o  the  Chairman 

of t h e   C a n a d i a n   S e c t i o n   o f   t h e   C o m m i s s i o n   u n d e r  date  of  1 9  

September   1957,   the   Deputy   Minis te r  of A g r i c u l t u r e  s ta ted  i n  

p a r t  : 

" . . . y o u  w i l l  r e ca l l  t h a t   t h e   o r i g i n a l   r o u g h  
estimate of t h e  cost  of  t h i s  p r o j e c t  was some 
amount  between $ 2 0 0 , 0 0 0  and $ 2 5 0 , 0 0 0 .  

"Our most r e c e n t   s u r v e y s   a n d   c a l c u l a t i o n s  
i n d i c a t e   t h a t   t h e  cos t  w i l l  exceed $ 4 0 0 , 0 0 0 .  We 



27 

have a l so  g i v e n  some a t t e n t i o n   t o   l a n d   o w n e r s h i p   a n d  
p o s s i b l e   b e n e f i t s   w h i c h   m i g h t   f o l l o w   t h e   c o n s t r u c t i o n  
of t h e  p r o p o s e d   s t o r a g e .  

"Taking a l l  f a c t o r s   i n t o   c o n s i d e r a t i o n  w e  are  
now f i r m l y   o f   t h e   o p i n i o n   t h a t   t h e   c o n s t r u c t i o n  
of t h i s   p r o j e c t  by  P.F.R.A. c a n n o t   b e   j u s t i f i e d .  
The i n d i v i d u a l s  who w o u l d   b e n e f i t  are few i n  number 
on  both sides o f   t h e   i n t e r n a t i o n a l   b o u n d a r y   a n d  w e  
can  see n o   p u b l i c   i n t e r e s t  t o  b e   s e r v e d   t h a t   w o u l d  
i n   a n y  way j u s t i f y   t h e   e x p e n d i t u r e   i n v o l v e d . "  

1 2 .  Proposed  ImDrovement of C h a n n e l   a n d   S t r u c u t r e s  

F o l l o w i n g   t h e i r   a n n u a l  F a l l  i n s p e c t i o n s   o f   t h e   S a g e  

C r e e k   c h a n n e l   i n  1 9 6 0  a n d   i n  1 9 6 1 ,  t h e  Water Master a p p o i n t e d  

by t h e  Government  of Alberta a n d   a n   o f f i c e r   r e p r e s e n t i n g  t h e  

S ta t e  Engineer   of   Montana  recommended  cer ta in   channel  

improvemen t s ,   r ep lacemen t   o f   d ive r s ion   s t ruc tu res   and  

i n s t a l l a t i o n  of c u l v e r t s   a n d   a d d i t i o n a l   d y k e s   i n   t h e   C a n a d i a n  

p o r t i o n   o f   t h e   b a s i n .  They e s t i m a t e d   t h e  cost  o f   c a r r y i n g  

o u t   t h e i r   r e c o m m e n d a t i o n s  t o  be  between $ 2 0 , 0 0 0  and $ 2 5 , 0 0 0 ,  

i n   a d d i t i o n   t o   t h e   c o s t   o f  work t o  be performed by Q Ranches 

L td .  

The Canad ian   Governmen t   s tud ied   t hese   p roposa l s  t o  

determine i f  t h e  recommendations  would be e f f e c t i v e  t o  meet 

the   p rob lem  and   i f   Canad ian   Governmen t   f i nanc ia l   a s s i s t ance  

might  be provided.  The  Commission w a s  informed by t h e  

Canadian   Government   tha t  it w a s   o f   t h e   v i e w   t h a t   t h e  

improvements   recommended  would  not   be  effect ive  and  that   the  

g r e a t e r   e x p e n s e   i n v o l v e d   i n   c a r r y i n g   o u t   e f f e c t i v e  

improvements i n  t h e  area would  not  be w a r r a n t e d   u n d e r   t h e  

c i r c u m s t a n c e s .  





TABLE I 

M o n t h l y  Mean D i s c h a r g e s ,  i n  cubic  fee t  p e r  second. Sage C r e e k  a t  "(2" Ranch near Wild H o r s e  

- Y e a r  1 J a n  

1 9 3 5  
1 9 3 6  
1 9 3 7  
1 9 3 8  
1 9 3 9  
1 9 4 0  
1 9 4 1  
1 9 4 2  
1 9 4 3  
1 9 4 4  

1 9 6 0  I 
1 9 6 1  I 

1 9 6 5  
1 9 6 6  

Feb M a r  

N i l  3 7 . 4  
N i l  
N i l  

5 7 . 2  

2 . 3  

4 . 8  

0 . 1 8  

1 1 0  

8 8  

2 4 0  

2 6 . 0  
5 7 . 7  
8 2 . 9  
1 1 . 6  

2 . 2 5  

N i l  
7 . 6 9  
N i l  

1 6 . 0  
8 . 4 2  

2 1 . 0  
2 1 . 1  
8 4 . 9  

2 9 . 9  
3 4 . 8   2 5 . 2  

N i l  9 . 4 7  
N i l  

7 4 . 8  

%?r 

5 5  
4 1 . 7  
7 6 . 8  
3 3 . 2  

4 . 2  

1 . 2  
2 1 . 3  
2 0 . 0  

2 0 1  

2 . 6 t  
0 .7:  
1 . 8  

7 5 . 4  
1 2 6  

9 . 2 1  
7 9 . 6  

1 5 8  
3 8 8  

2 4 . 5  
2 8 . 2  

4 4 . 7  
8 2 . 9  

2 3 . 2  

N i l  
1 0 . 3  

5 . 3  
2 9 . 5  

1 0 . 6  

2 2 6  

2 3 9  

6 - 4 4  

1 6 9 .  

M a y  

N i l  
0 . 0 5  
0 . 9  
4 . 1  
N i l  

1 0 . 7  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
0 . 6 2  

1 4 . 5  
N i l  
0.01 

4 7 . 9  
1 0 . 8  
2 7 . 6  

N i l  
6 5 . 6  

0 . 5 0  
1 . 5 3  
0 . 1 5  
0 . 0 2  

2 4 . 3  
N i l  
N i l  
N i l  
4 . 9 3  

1 4 . 7  
0.1 

J u n e  

N i l  
N i l  
N i l  
3 . 7  

1 2 . 5  
2 . 3  
3 . 4  

5 8 . 1  
N i l  
0 . 5 4  
N i l  
2 . 0  
N i l  
N i l  
N i l  
2 . 0 1  
3 . 7 5  
0 . 0 5  

5 . 9 3  
1 . 3 6  
4 . 8 9  
0 . 6 8  
N i l  

N i l  
0 . 1 3  

N i l  
6 . 7 7  

N i l  
N i l  

3 3 . 4  

1 2 7 .  
5 . 9  

J u l y  

2 . 1  
N i l  
N i l  

1 3 . 2  
0 . 6  
1 . 7  
7 . 7  
4 . 8  
N i l  

1 1 . 4  
N i l  
N i l  
N i l  
N i l  
N i l  
0 . 0 2  
0 . 0 5  
N i l  
0 . 0 8  
0 . 2 4  

6 5 . 1  
2 7 . 6  

N i l  
N i l  
N i l  
N i l  
N i l  
N i l  

2 8 . 5  
N i l  

2 4 . 4  
2 . 4  

Aug 

N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
8 . 2 7  
N i l  
N i l  
N i l  

2 1 . 1  
N i l  
N i l  
5 . 6 8  
0 . 3 8  
0 . 7 3  

N i l  
N i l  
N i l  
N i l  
N i l  

N i l  
N i l  

0 . 0 3  
N i l  

N i l  

Sep t  

N i l  
N i l  
N i l  

2 0 . 7  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
1 . 9  
N i l  
N i l  
N i l  

1 1 . 5  
N i l  
N i l  
3 . 5  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
6 . 4 3  

N i l  

oc t 
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
0 . 9 9  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  
N i l  

N o v  1 Dec 1 A c .  F t  
To ta l  

I 7 , 7 8 6  I 1 3 , 0 3 1  
6 , 1 3 9  
5 , 3 2 2  

15 I 9 7 1  
8 9 9  

1 , 6 4 7  
1 3 , 7 7 2  

1 0 , 2 5 0  
9 , 1 2 8  

6 8 6  
4 , 8 5 9  

1 4 , 5 5 1  
2 3 , 7 7 1  

5 , 6 2 0  I 2 , 6 6 6  

I 6 , 3 6 3  
1 5  , 5 2 5  1 1 6 , 6 0 0  

I 9 , 2 7 0  
3 0 5  

2 , 8 5 6 ,  
3 , 6 1 5  
2 , 6 4 3  

2 0  , 3 7 9  1 5 , 7 3 1  

* M a r c h  t o  O c t o b e r  



TABLE I1 

M o n t h l y   M e a n   D i s c h a r g e s ,  i n  cubic  feet  per second. Sage Creek  a t  I n t e r n a t i o n a l  Boundary 

1 9 4 7  

1 9 4 9  "-- 1 9 5 1  

1 9 6 2  
1 9 6 3  
1 9 6 4  
1 9 6 5  
1 9 6 6  

N i l  6 . 4 7  
N i l  
1.11 

N i l  
N i l  
N i l  
N i l  

1 . 2 1  
N i l  

5 . 1 9  
1 . 2 7  
2 . 7 4  
4 . O O  
5 . 0 7  

N i l  
7 . 6 9   2 . 4 0  

N i l  3 . 5 8  
N i l  

1 2 . 3  

4 . 2 0  
5 . 0 0  
3 . 9 6  
5 . 8 6  

5 . 2 2   3 . 5 4  
5 . 6 8   0 . 0 8  

2 . 6 3  
1 2 . 2   1 4 . 0  

6 . 6 7  2 0 . 4  4 . 0 4  
9 . 5 4  0 . 1 9  0 . 8 4  

1 4 . 9   1 . 7 9   0 . 4 3  
2 1 . 3  0 . 3 3  1 i:;: 1 N i l  9 . 6 6  

0 . 7 5  6 . 0 0  I 0 . 4 9  
N i l  I N i l  I N i l  

5 . 8 5  0 . 0 5  1 . 6 7  
1 . 3 3  0.01 N i l  
9 . 5 5  0 . 1 5  N i l  
4 . 7 7  7 . 0 6  1 3 . 4  

1 1 . 4   0 . 4 8   3 . 6 6  

J u l y  

N i l  
N i l  
N i l  
N i l  
0 . 1 9  
0 . 4 9  
N i l  
0 . 0 3  
0 . 5 2  

1 3 . 2  
9 . 5 1  
N i l  
N i l  
N i l  
N i l  
N i l  
0.01 
6 . 6 6  
N i l  

2 1 . 4  
1 . 6 3  

N i l   N i l  
0 . 3 4   0 . 4 8  
N i l   N i l  
N i l   N i l  
N i l  

1 5 . 7  N i l  
N i l  

4 . 0 8  1 . 3 9  
N i l  0 . 0 6  
N i l  N i l  

N i l  
0 . 0 2  
Fil 
N i l  
N i l  
N i l  
N i l  
N i l  

1 . 6 7  
0 . 3 6  I N i l  I N i l  
0 . 2 5  I N i l  I N i l  
N i l  

N i l   N i l  N i l  
N i l  N i l   N i l  
N i l   N i l  

N i l  I N i l  I N i l  
N i l  1 N i l  I N i l  
N i l  

N i l  N i l   N i l  
0 . 1 5  4 . 5 7  0 . 5 2  

N i l  N i l   N i  1 
N i l   N i l  N i l  
N i l  N i l  

To ta l  
A c .  F t  

282  
1 , 7 4 9  

2 , 7 2 3  
1 , 2 3 0  

I I 1 , 3 4 3  

6 8 9  
312 
450,  1 637 

3 , 1 3 7  
1 , 7 5 7  

* March t o  O c t o b e r  
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