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ABSTRACT 

The pu rpose   o f   t h i s   s tudy  was t o   e s t i m a t e   w a t e r   u s e   l n   t h e  Similkameen 

R i v e r   B a s i n   o f   B r i t i s h  Columbia.  Because o f   t h e   g e o g r a p h i c a l   d l v e r s l t y  

w l th ln   the   watershed,   d lsaggregated   es t imates   o f   water   use   by  economic 

sec tor  and drainage  sub-area  were  necessary t o   p r o v i d e  a data  base f o r  

l ong   t e rm  wa te r   use   f o recas t i ng  and p lann ing   i n   t he   Bas ln .   D isaggrega ted  

data  were  obtained  f rom  several   sources  Includlng  census  data,   nat ional  

survey  data  by  Environment Canada, c o n s u l t a t i o n   w i t h   l o c a l   o f f i c i a l s  and 

f i e l d  work t o  determine  land  use and water  requirements.  Annual  water 

use i n   t h e   B a s l n  was c a l c u l a t e d   t o  be approximately 52 588 400 cub ic  

metres. The a g r i c u l t u r e   s e c t o r  was found t o  be  the  most  important user 

o f   w a t e r   I n  seven o f   t he   e igh t   d ra inage   sub -a reas ,   accoun t ing   f o r  84% o f  

t h e   t o t a l   w a t e r   u s e   l n   t h e   B a s i n .  
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RESUME 

Le  but  de  cette  etude  fut  d'estlme  l'utilisation  d'eau  du  bassin  de  la 
r 1 viiire Slmilkameen  en  Colomble  Britannlque  enfin  de  former  une  base  de 
donnee  pour  la  prevision  d'utilisation  d'eau a long  terme  et  pour  la 
planification  du  bassin. DO a la diversite  geographique d u  bassin,  les 
estimes  d'utilisation  d'eau  furent  desagreges  par  secteur  economique  et 
pqr  sous-bassin  hydrographique.  Ces  donnees  furent  releves  de  plusieurs 
source? tel  que,  les  donnees  de  recensement,  de  releve  national 
d'hnvironnement  Canada,  de  consultation  avec  des  fonctionnaires  locaux  et 

I 

I 
I 

I 
I 

I 

par\ une  enquete  sur  le  terrain  pour  determiner  l'utilisation  des  terres 
et  les  besolns  d'eau.  L'utillsation  annuel d'eau pour  le  bassin  est 

) approximatlvement 52 588 400 m6tres  cube.  Le  secteur  agricole  fut le 
d'eau  pour  sept  des  huit  sous-bassin 

represente 84% de  l'utilisation  totale  d'eau  pour 
le  bassin. 
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1. INTRODUCTION 

A. Study  Area 

The Simi lkameen  River  Basin  drains  approximately 9 600 sq. km. o f   t h e  

Paci f ic   Nor thwest ,   o f   which  approx imate ly  7 600 sq. km. a re   l oca ted  

i n  Canada and  comprise the s tudy   a rea   fo r  t h i s  repo r t   (F igu res  1 and 

2 ) .  R i s i n g   i n   t h e  Cascade Mountains,   the  Simi lkameen  f lows  north 

through  Manning  Park t o   P r i n c e t o n  where i t  i s  j o i n e d  by i t s  major 

t r i b u t a r y ,   t h e  Tulameen R ive r .  From P r l n c e t o n ,   t h e   r i v e r   f l o w s   i n  a 

g e n t l e   a r c   s o u t h e a s t e r l y   t o  i t s  conf luence  wi th   the  Ashnola  River .  
Here t h e   v a l l e y   f l a t t e n s  and  widens  and the   r i ver   con t inues   towards  

Keremeos, then   t u rns   sou th   t o   c ross  the in te rna t l ona l   bo rde r   nea r  

Nighthawk,  Washlngton. On i t s  f i n a l  reach,  the  Similkameen  f lows 

e a s t e r l y   f o r  40 km. b e f o r e   j o i n i n g   t h e  Okanogan R i v e r   a t   O r o v i l l e ,  

Washlngton. The Slmi lkameen  t raverses  over 200 km. f rom I t s  source 

t o  i t s  mouth. 

The sou theas t   reg ion   -o f   t he   Bas in  i s  one o f   t h e   h o t t e s t  and d r i e s t  

areas i n  Canada and i r r i g a t i o n  i s  e s s e n t i a l   f o r   a g r i c u l t u r a l   c r o p s  

d u r i n g   t h e  summer months. The major  crops  produced I n   t h i s   a r e a   a r e  

t r e e   f r u i t s ,   v e g e t a b l e s  and grapes. I n   t h e   n o r t h e r n  and western 

r e g i o n s   o f   t h e   v a l l e y ,   a l f a l f a  and  hay p roduc t i on  i s  predominant. 

Other   ma jor   indus t r ies   in   the   S imi lkameen  R iver   Bas in   in   te rms  o f  

employment  and p roduc t   va lue   a re   f o res t r y  and min ing ,   bo th   o f   wh ich  

requ i re   wa te r   f o r   p rocess ing ,   coo l i ng  and s a n i t a t i o n .  However, 

r e l a t i v e   t o   a g r i c u l t u r e ,   t h e s e   s e c t o r s   ' a r e   n o t   m a j o r  consumers o f  

water. 
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B. Study  Object ives 

C .  

The p r i m a r y   o b j e c t i v e   o f   t h i s   s t u d y  was t o   e s t i m a t e   w a t e r   u s e   i n   t h e  

Similkameen  River  Basin  disaggregated  by economic sector  and drainage 

sub-area.  Obtaining  water  use  data was a necessary f irst s t e p   f o r  

long  term  water   use  forecast ing and p l a n n i n g   i n   t h e   B a s i n .  

Fur thermore ,   iden t i f y ing   da ta   sources  and e s t a b l i s h i n g  methods f o r  

ob ta in ing   t he   da ta  will prove  use fu l  i n  f u t u r e   s t u d i e s  o f  o the r  

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

B r i t i s h  Columbia. 

The water  use  estimates were c l a s s i f i e d   i n t o   t h r e e  economic  sectors: 

1) a g r i c u l t u r a l  use; 2) domestic and commercial  use;  and 3) 
i n d u s t r i a l  use.  This  breakdown was c o n s i s t e n t  w i th  water  use  data 
obtained f o r  t h e  Okanagan R iver   Bas in   dur ing   p rev ious   s tud ies .  The 

l e v e l   o f   d i s a g g r e g a t i o n  was found t o  be s u f f i c i e n t  f o r  long   te rm 

water   use  forecast ing and p lanning,  while no t   be ing   too   expens ive   o r  

t ime  consuming t o  generate.   Furthermore,  for   the  Basin,   which has a 

r e l a t i v e l y   s m a l l   p o p u l a t i o n  and i n d u s t r i a l  base, t h i s   l e v e l   o f   d a t a  

should  prove t o  be s u f f i c i e n t   f o r   l o n g   t e r m   w a t e r  management 

p lanning.  The water  use  estimates made i n   t h i s   s t u d y   r e f e r   t o   t o t a l  

water  withdrawn f r o m  sur face and ground  water  sources. No attempt 

was  made t o  account   fo r   re tu rn   f lows.  

Drainage  Areas 

Est imates  of   water  use  were  determined  for   both  the  Basin as a whole. 

and i n  a d isaggregated  form  for   e ight   dra inage  areas  (F igure 3 ) .  
When water  use  data i s  aggregated  over a whole  basin,  competing  water 

uses a r e   o f t e n   n o t   i d e n t i f i a b l e .  By b reak ing   t he   Bas in   i n to   sma l le r  

geographic   un i ts ,   water   use  data  assoc iated  wi th  more s p e c i f i c  

t r i b u t a r i e s  were  obtained. The disaggregated  water  use  data  should 

a l s o  be u s e f u l   f o r   d e t e r m i n i n g   w a t e r   q u a l i t y   c r i t e r i a  and o b j e c t i v e s  

fo r   spec i f i c   reaches   o f   t he   Bas in . .  
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The e igh t   d ra inage  a reas   inc lude Upper  Similkameen,  Tulameen R iver ,  

O t t e r  Creek, A l l i s o n  Creek,  Hayes-Wolfe  Creek,  Mid-Similkameen, 

Keremeos Creek  and  Lower  Sirnilkameen.  Table 1 d e n o t e s   t h e   s i z e   o f  

each  drainage  area i n  hectares.  This  breakdown was se lected  on  the 

b a s i s   o f  common land  use  pat terns and natural   geographic  boundar ies.  

Whi le some o f  t h e   d r a i n a g e   a r e a s   a r e   n a t u r a l   h y d r o l o g i c a l   u n l t s   ( s u c h  

as t h e  Tulameen R ive r ) ,   o the rs   a re   agg rega tes   o f   sma l le r   t r i bu ta r ies  

f lowing  into  the  malnstem  (such  as  the  Hayes-Wolfe  Creek  drainage 

area).   This  aggregat ion was c a r r i e d   o u t  when water  use  f rom 

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

d i f f i c u l t   t o   o b t a i n .  

TABLE 1 

SIMILKAMEEN R I V E R  BASIN 
DRAINAGE AREA D I V I S I O N S  

Drainage  Area 

Upper  Similkameen 

Tulameen R ive r  

O t t e r  Creek 

A l l i s o n  Creek 

Hayes-Wolfe  Creek 

H i d  S i m i  1 kameen 

Keremeos Creek 

Lower Similkameen 

Total  Basin  Area i n  Canada 

Area i n  Hectares 

140 465 

97 572 

61 459 

63  933 

105 798 

211 529 

25 413 

53 434 

759  603 
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11. INDUSTRIAL WATER USE 

A .  I n t r o d u c t i o n  

This  category  includes  water  use i n   t h e   p r i m a r y   r e s o u r c e   i n d u s t r i e s  

o f   m i n i n g  and fo res t ry .   Manufac tur ing  and  secondary  processing 

i ndus t r i es   a re   a l so   i nc luded   i n   i ndus t r i a l   wa te r   use .   O the r  

commercial  water  users i n   t h e   s e r v i c e   s e c t o r  such  as  banks, 

res tau ran ts ,  and r e t a i l   o u t l e t s ,   a r e   i n c l u d e d   i n  a separate 

domestic/commercial  category. 

The on ly   s ign i f i can t   manufac tur ing   o r   p rocess ing  firms i n   t h e   B a s i n  

are  sawmi l ls .  The ma jo r   sawmi l l s   a re   l oca ted   i n   t he   P r ince ton   a rea ,  

which i s  the   c loses t   u rban  center  t o  t h e   l o g g i n g   a r e a s   i n   t h e   h i g h e r  

e leva t i ons  o f  t h e  Whipsaw Creek,  Tulameen River ,  Hayes Creek  and t h e  

Ashnola  River   sub-basins.   Pr inceton  a lso  prov ides  ra i l   access  to  

markets i n   t h e   U n i t e d   S t a t e s  and  highway  access  to/  lower  mainland 

markets. 

Sawmi l l s   a re   no t   l a rge   use rs   o f   wa te r   re la t i ve  t o  o t h e r   i n d u s t r i e s  

s ince   p r imary   requ i rements   a re   fo r   coo l ing  and s a n i t a t i o n   r a t h e r   t h a n  

ac tua l   p rocess ing   o f   the   p roduc t .   Fur thermore ,   fu tu re   water  

. requ i rements   a re   no t   p ro jec ted   to  grow s i g n i f i c a n t l y   s i n c e   e x p a n s i o n  

i s  l i m i t e d  by  annual   a l lowable  cut   prov is ions and  by r e l a t i v e l y   l o w e r  

market  pr ices  for   lumber.   Water  requirements may i n c r e a s e   s l i g h t l y  

i f  l o c a l  f i r m s  a r e   a b l e   t o   i n t e g r a t e   p r o c e s s i n g  and  manufacture  of 

f i n i s h e d  wood p r o d u c t s   i n t o   t h e i r   o p e r a t i o n s .  

I n  1984 t h e r e  were  th ree   mines   opera t ing   in   the   Bas in :  Newmont, 

Dankoe  and Banbury (F igu re  4 ) .  Newmont i s  a major  copper  producer 

w i t h  some g o l d  and s i l v e r   p r o d u c t i o n ,   w h i l e  Dankoe and  Banbury a r e  

smal le r   go ld  and s i l ve r   p roducers .  Water i s  e s s e n t i a l   i n   t h e  

process ing   o f   the   o re   in to   concent ra tes ,  and a l l   o f   t h e  mines  use 
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s i g n i f i c a n t  amounts i n   t h e i r   o p e r a t i o n s .  Newmont Mines,  because o f  

i t s  l a rge   ou tpu t ,   domina tes   t he   i ndus t r i a l  demand fo r   wa te r .  I t  i s  

p r o b a b l e   t h a t   m i n i n g   a c t i v i t y  and  subsequent  water demands will 

inc rease   i n   t he   a rea   s ince   t he   Bas in  i s  h i g h l y   m i n e r a l i z e d  and 

e x p l o r a t i o n   a c t i v i t y  by  several companies i s  t ak ing   p lace .  The 

present ly   opera t ing   min ing  companies a r e   a l s o   i n   t h e   p r o c e s s   o f  

i d e n t i f y i n g   f u r t h e r   o r e   r e s e r v e s  and  Banbury  Mines may expand 

p r o d u c t i o n   i n   t h e   n e a r   f u t u r e .  A t  present,  Mascot  mines  are  planning 

an  open p i t  mine on  Copper Mounta in   nor th   o f   Hed ley ,   to  be i n  

operation  by  1987, wi th  a p ro jec ted   p roduc t i on  o f  1 500 tonnes  per 

day. 

B.  Methods f o r   D e t e r m i n i n g   I n d u s t r i a l  Water Use 

Two bas ic  s teps  were necessary t o  e s t i m a t e  i n d u s t r i a l  w a t e r  use i n  

the  Basin.  The f i rs t  step was t o  determine  the number, t ype  and 

l o c a t i o n   o f   i n d u s t r i a l   e s t a b l i s h m e n t s   o p e r a t i n g   i n   t h e   B a s i n .  This 
was a r e l a t i v e l y   s i m p l e   p r o c e s s   f o r   t h e   B a s i n  because o f  i t s  smal l  

i n d u s t r i a l  base.  Four  sources  were  used t o  determine  the 

companies o p e r a t i n g   i n   t h e   B a s l n :  

I 

1 .  B.C. Manufacturers   Di rectory ,  1983; 

2. B.C. Lumber Trade D i r e c t o r y  and  Yearbook,  1983; 

3. B.C. and  Yukon Min ing ,   Exp lo ra t ion  & Development  Review,  1982; 

and, 

4 .  Employers D i r e c t o r y   ( c o m p u t e r   p r i n t o u t )   f o r   B r i t i s h  Columbia, 

Canada Employment  and Immigrat ion Commission,  1982 

The second step i n   e s t i m a t i n g   t o t a l   i n d u s t r i a l   w a t e r  use was t o  

determine  the  water  use  by  each firm i d e n t i f i e d   i n   t h e   B a s i n .  This 

was accompl ished  by  consul t ing a  number of  sources. The f i r s t  source 

1 D e t a i l s  on these  sources  are  given i n  t h e   b i b l i o g r a p h y .  
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was a n a t i o n a l   i n d u s t r i a l   w a t e r  use  survey  carr ied  out  by  Environment 

Canada . This  survey  gave  est imated  annual   water  use  for   each 

responding company. However,  most  companies l o c a t e d   i n   t h e   B a s i n  

were not  surveyed, so addi t ional   in format ion  sources  were  consul ted.  

2 

Telephone  contact wa-s  made w i t h   p l a n t  managers  and an  est imate  o f  

water  use was requested. I n  a few  cases,  managers  could  not  be 

contacted  or   could  not   g ive  water   use  est imate.   Water   use  for   these 

f i r m s  was est imated  f rom  regress ion  models   o f   water  demand . 3 

C .  Water Use Est imates 

I n   t o t a l ,   o n l y   s i x   i n d u s t r i a l  firms were i d e n t i f i e d  as s i g n i f i c a n t  

users  of   water i n   t h e   B a s i n .  These a r e   l i s t e d   i n   T a b l e  2 a l o n g   w i t h  

annual  water  use and drainage  areas.  Sawmil ls and o the r  wood 
products have been aggregrated I n t o  a s ing le   ca tegory .  

TABLE 2 

SIMILKAMEEN R I V E R  BASIN 
INDUSTRIAL WATER USE 

Company Drainage  Area  Water  Intake 
(Cubic  Metres/Year) 

Newmont Mines  Ltd.2 Upper Similkameen 4 834  923 
Dankoe Mines2 Lower Similkameen 165 969 
Banbury  Mines  Ltd. * Mid-Similkameen 8 298 
Sawmills and Wood Products1t3 Tulameen Ri ver 3 499 

TOTAL 5 012 689 

Sources:  Water Use i n  Manufac tur ing   Indus t r ies ,  1976, Tate,   op.c i t .  * Phone Survey 
3 Calcu lated  f rom  regress ion  models   o f   water  demand. 

The survey  design and r e s u l t s   a r e  summarized i n  Water Use i n   t h e  
Canadian  Manufacturing  Industry,  1976  by 0.  Tate. 

These models  were  estimated  by  the  authors  based on d a t a   f o r   v a r i o u s  
I n d u s t r i e s   i n   B r i t i s h  Co lumbia   ob ta ined  f rom  the   na t iona l   indus t r ia l  
water  use  survey. 
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The  total  water  withdrawn by these  firms is about 5 012 684 cubic 
metres  per  year,  of  which  Newmont  Mines is the  predominant  user, 
accounting  for 96% of  the  withdrawal. It can  be  seen  that  the 

I 
I 
I 
I 
,I 
I 
I 
I 
1 
I 
.I 
I 
I 
I 

sawmill  and  wood-product  establishments  are  relatively  small  users  of 
water,  accounting  for  about  one-tenth  of  one  percent  of  the  total. 



111. AGRICULTURAL WATER USE 

A .  I n t r o d u c t i o n  

Since 1930 the  Simi lkameen  River  Basin has  been  an i m p o r t a n t   t r e e  

f r u i t   p r o d u c i n g   a r e a .   I n   r e c e n t   y e a r s ,   s i g n i f i c a n t   i n c r e a s e s  have 

taken  p lace i n  grape  product ion i n  the  southern  areas o f  the Basin. 

I n   a d d i t i o n ,   t h e   p r o d u c t i o n   o f  hay  and forage has  been s t e a d i l y  

i n c r e a s i n g   o v e r   t h e   l a s t  decade th roughout   a rab le   reg ions   o f   the  

Basin. As  a r e s u l t ,   a g r i c u l t u r a l   w a t e r  demands have  increased 

s t e a d i l y  and account f o r  t h e   m a j o r i t y   o f   t o t a l   w a t e r  use i n   t h e  

Basin. Because o f   t h e   h o t   d r y  summer and porous sandy s o i l s ,  

i r r i g a t i o n   r e q u i r e m e n t s   f o r  t r e e  f r u i t s ,  grapes and vegetables  are 

h i g h .   I r r i g a t i o n   r e q u i r e m e n t s   f o r  hay  and  forage  product ion  are 
va r iab le ;   w i th   h igh   requ i remen ts   i n   t he   sou the rn   l ow   e leva t i on   a reas  

and s l i g h t l y   l o w e r   r e q u l r e m e n t s   i n   t h e   n o r t h e r n   t r i b u t a r y   v a l l e y s .  

I r r i g a t l o n   r e q u i r e m e n t s   f o r   t h e s e   c r o p s   a c c o u n t   f o r   a l m o s t   a l l   o f   t h e  

a g r i c u l t u r a l   w a t e r  use i n   t h e   B a s i n .   A g r i c u l t u r a l   a c t i v i t y  i s  

concentrated  mainly i n   t h e   v a l l e y   f l o o r s   o f   t h e   B a s i n ,   e x c e p t  on t h e  

p la teau   reg ion   no r th   o f   P r ince ton   (F igu re  4 ) .  

Ranching i s  a n   i m p o r t a n t   a g r i c u l t u r a l   a c t i v i t y  and t h e r e   a r e  a 

s i g n i f i c a n t  number o f   b e e f   c a t t l e   i n   t h e   B a s i n .   O t h e r   l i v e s t o c k   i n  

t h e   B a s i n   i n c l u d e   d a i r y   c a t t l e ,   p o u l t r y  and horses. On a per  animal 

b a s i s ,   d a i r y   c a t t l e   a c c o u n t   f o r   l a r g e  amounts o f   water  use  because o f  

f l u s h i n g  and c leaning  requi rements.  However, i n   t o t a l ,   l i v e s t o c k  

water  use i s  n o t   l a r g e  compared t o   i r r i g a t i o n   w a t e r   r e q u i r e m e n t s .  

B. Water Use f o r   I r r i g a t i o n  

Two basic  steps  were  required i n   e s t i m a t i o n   o f   w a t e r  use f o r  

i r r i g a t i o n .  The f i rst  s tep   i nvo l ved   es t ima t ion   o f   t he   ac tua l   a rea   o f  

l a n d   t h a t  i s  i r r i g a t e d ,   w h i l e   t h e  second s tep   i nvo l ved   es t ima t ion  o f  

a p p r o p r i a t e   a p p l i c a t i o n   r a t e s   p e r   u n i t   a r e a .  The a p p l i c a t i o n   r a t e s  
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were   then  mu l t ip l ied  by the   a rea  o f  i r r i g a t e d   l a n d   t o   g i v e   w a t e r  

use. These c a l c u l a t i o n s  were c a r r i e d   o u t   f o r  each o f L  the   d ra inage 

areas   ou t l ined   in   Tab le   1 .  

Aer ia l   photographs and f ie ld   reconna issance were  used t o  determine 

t h e   i r r i g a t e d   a r e a   w i t h i n   t h e   B a s i n .   C u l t i v a t e d   a r e a s  were 

i d e n t i f i e d   f r o m  1:20,000 b lack and w h i t e  1979 aer ia l   photographs  . 
Cu l t i va ted   a reas  were d is t ingu ishab le   f rom  o ther   a reas  because o f  

t h e i r   d a r k e r   c o l o u r ,   r e g u l a r   s p a c i n g  and  shape. When t h e  

i n t e r p r e t a t i o n  of t h e   a i r   p h o t o s  was completed,   the  cu l t ivated  areas 

were t r a n s f e r r e d   t o  1:20,000 cadas t ra l  and p l a n i m e t r i c  maps o f   t h e  

Basin . These maps were s u i t a b l e   f o r   d e p i c t i n g   a g r i c u l t u r a l   l a n d  

because o f   t h e i r   s i m i l a r   s c a l e   t o   t h e   a e r i a l   p h o t o g r a p h s  and  because 

o f  t h e i r   i n c l u s i o n   o f   p h y s i c a l   r e f e r e n c e   p o i n t s   u s e f u l   f o r   f i e l d  
mapping.  For some res iden t ia l   a reas ,   l a rge r   sca le  (1:5,000) water 

d i s t r i c t  maps were  used . Numerous i r r e g u l a r   a g r i c u l t u r a l   p o c k e t s  

were  conta ined  wi th in   these  areas and t h e   l a r g e   s c a l e  maps were 

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

4 

5 

6 

I n   o r d e r   t o   u p d a t e   t h e   c u l t i v a t e d   a r e a s   t o  1984 l e v e l s  and t o  

determine  which  cu l t ivated  areas  were  i r r igated,   three weeks o f   f i e l d  

reconnaissance  were  under taken.   Dur ing  the  f ie ld   surveys,  i t  was 

found   tha t   i r r i ga ted   ac reage  was more e a s i l y   i d e n t i f i e d   d u r i n g   J u l y ,  

when the  weather was h o t t e r  and d r i e r .   D u r i n g   t h e   e a r l i e r  June f i e l d  

t r i p ,  some d i f f i c u l t y  was encountered i n   d i s t i n g u i s h i n g   i r r i g a t e d  hay 

l ands   f rom  un i r r i ga ted   pas tu res .   I n   Ju l y ,   t he   i r r i ga ted   a reas  were 

e a s i l y   i d e n t i f i e d  by the i r   g reen   g rowth  and  presence o f   t r i c k l e  and 

s p r i n k l e r   i r r i g a t l o n  systems, whi le non- i r r iga ted   a reas  were 

t y p i c a l l y  o f  brown or  faded  colours.  

B r i t i s h  Columbia M i n i s t r y  o f  Environment, . Surveys  and  Resource 
Mapping  Branch, Air photo   L ib rary ,  1984. * . These maps were   ob ta ined  f rom  the   Br i t i sh  Columbia M i n i s t r y   o f  
Environment,  Surveys  and  Resource  Mapping  Branch, Map L i b r a r y .  
Water d i s t r i c t  maps were   ob ta ined  f rom  the   Br i t i sh   Co lumbia   Min is t ry  
of  Environment,  Water Management Branch,  Licensing  Section. 
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When t r a n s f e r r i n g   t h e   u p d a t e d   i r r i g a t e d   a r e a s   t o   t h e  maps, p h y s i c a l  

re fe rence   po in ts  on the   cadas t ra l  maps such as roads,  houses,  creeks, 

r a i l r o a d s ,   t r e e s  and  power l i n e s  were  used t o   p i n p o i n t   t h e   l o c a t i o n  

o f   t h e   p l o t   l a n d  and est imate i t s  s ize.  Each p a r c e l   o f   i r r i g a t e d  

a g r i c u l t u r a l   l a n d  on t h e  maps  was p lan imetered  to   determine  the  area 

i n   hectare^.^ The pa rce l s   o f   l and  were  then  grouped  by  drainage 

area and t o t a l s  computed f o r  each drainage  area and the   Bas in  as a 

whole. 

The c l a s s i f i c a t i o n   o f   c r o p   t y p e s  used i n   t h e   e s t i m a t e s   o f   c u l t i v a t e d  

lands i n   t h e   B a s i n  was as fo l l ows :  I 

1. Hay and A l f a l f a ;  

2. Orchards  and  Vine  Yards; 

3.  Vegetables;  and, 

4 .  Pasture. 

Disaggregat ion  o f   c rop  type was necessary  because o f  d l f f e r e n t   w a t e r  

requi rements  assoc iated  wi th   var ious  crops.  The above c l a s s i f i c a t i o n  

was selected  because i t  p rov ided   su f f i c i en t   d i saggrega t ion   wh i l e   no t  

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

. type .   Fur ther   d isaggregat ion  such as break ing down o rcha rds   i n to  

s o f t - f r u i t s  and apples  would  have  required  considerably more f i e l d  

work. 

I n   o r d e r   t o   e s t i m a t e   t h e   t r e n d   o f   a g r i c u l t u r a l   e x p a n s i o n   i n   t h e  

Bas in ,   t he   1976   ag r i cu l tu ra l   a rea   t o ta l s  were  compared t o   t h e  1984 

to ta l s .   Tab le  3 prov ides a breakdown of   land-use  for   hay,   pastures,  

orchards, and vegetables i n  hec ta res   f o r  1979  and  1984. The o v e r a l l  

growth i n   c u l t i v a t e d   l a n d   i n   t h e   B a s i n   f r o m  1979 t o  1984 was 

.approximately 366 hectares.  The growth i n   c u l t i v a t e d   l a n d s  

7 A map p o r t f o l i o  showing i r r i g a t e d   a c r e a g e  and crop  type i s  a v a i l a b l e  
f o r   r e f e r e n c e   a t   t h e  Vancouver o f f i c e   o f   I n l a n d  Waters D i r e c t o r a t e ,  
Environment Canada. 
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TABLE 3 

SIMILKAMEEN R I V E R  BASIN 

AGRICULTURAL  LAND-USE 

( h e c t a r e s )  

YEAR FRUIT VEGETABLES HAY PASTURE  TOTAL 

Upper  Sirnilkameen 

Tulameen R i v e r  

Ot te r   Creek  

A l l i s o n   C r e e k  

Hayes-Wolfe  Creek 

Mid-Sim,i 1 kameen 

Keremeos  Creek 

Lower  Similkameen 

TOTAL ACREAGE 

DIFFERENCE 79-84 

79 0 0 161 .O 0 161 .O 
84 0 0 161 .O 0 161 .O 

79 0 0 115.7 0 115.7 
84 0 0 115.7 0 115.7 

79 0 0 241.6 0 241.6 
84 0 0 257.5 0 257.5 

79 0 0 316.0 0 316.0 
84 0 0 329.9 0 329.9 

79 0 0 462.2 0 462.2 
84 0 0 462.2 0 462.2 

79 317.4 17.7 666.9 6.5 1  008.5 
84 306.1 17 .7  757.1 8.3 1  089.2 

79 187.3 25.2 390.2 0 602.1 
84 192.5 25.2 469.6 2.3 689.6 

79 649.8 16.8 902.9 30.1 1  599.6 
84 649.8 16.8 1 071.4 30.1 1 768.1 

79 1 154.5 59.7 3  256.5 36.6 4 507.3 
84 1 148.4 59.7 3  624.4 40.7 4  873.2 

-6.1 0.0 t367.9 +4.1 t365.9 
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throughout   the  Basin was not   un i form.  The Tulameen River ,  Upper 

Similkameen  and Hayes Creek drainage  areas had  no increase i n  

c u l t i v a t e d   h e c t a r e s  because t h e   p h y s i c a l   t e r r a i n  and t h e   s o i l   t y p e   i n  

these  physical   areas  prohibi ted  expansion.  There was a minor 

i n c r e a s e   i n   t h e   c u l t i v a t e d   a r e a   o f   t h e   O t t e r  Creek  and A l l i s o n  Creek 

drainage  areas  but  future  expansion seems l i m i t e d   . s i n c e  most o f   t h e  

p o t e n t i a l   c u l t i v a t a b l e   l a n d  i s  being  used. The drainage  areas  which 

showed t h e   g r e a t e s t   i n c r e a s e   i n   c u l t i v a t e d   h e c t a r e s  were Keremeos 

Creek,  Mid-Similkameen,  and  Lower  Similkameen. In   t hese   d ra inage  

a r e a s ,   l a r g e   f e r t i l e   a r e a s   o f   l a n d  occupy t h e   v a l l e y   f l o o r ,  and 

ag r i cu l tu ra l   expans ion  has taken   p lace   t h rough   i r r i ga t i on ,   d ra inage  

and f lood   con t ro l   deve lopments .   S ign i f i can t   land   remains   fo r   fu tu re  

expansion, much o f  i t  on Indian  Reserves.  Table 4 g i ves   t he   cu r ren t  

amount o f   i r r i g a t e d   l a n d  and water  use on Indian  Reserves i n  t h e  
Bas in .   Th i s   add i t i ona l   t abu la t i on  was c a r r i e d   o u t  because o f  t h e  

p o t e n t i a l   f o r   e x p a n d i n g   i r r i g a t e d   c r o p   p r o d u c t i o n  i n  these  areas. 

TABLE 4 

SIMILKAMEEN R I V E R  BASIN 

AGRICULTURAL  LAND ON INDIAN RESERVES 

(hectares)  

F r u i t  Hay 

Skemeoskuankin,  Reserve #7 
Lower  Similkameen,  Reserve #2 
Narcisses Farm, Reserve #3 
B l i n d  Creek,  .Reserve #6 
Alexis,  Reserve #9 
Ashnola,  Reserve #l OB 
Ashnola,  Reserve #10 
Chuchuwayha, Reserve #2 

0 
7.6 
0 
0 
0 
0 
0 
0 

89.5 
71.6 
56.4 
76.4 
63 .6  
11.8 
97 . o  
70 .2  

To ta l s  1984 7 .6  
Annual  Water  Duty  (metres) .914 

536.5 
.914 

Annual  water  use 
(cubic   metres)  

69 464 4 903  610 
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The f i n a l   s t e p   i n   c a l c u l a t i n g   i r r i g a t i o n   w a t e r  use i n   t h e   B a s i n  was 

t o   m u l t i p l y   t h e   h e c t a r e s   o f   i r r i g a t e d   l a n d   o f  each  drainage  area  by a 

pe r   hec ta re   app l i ca t i on   ra te .  The water  duty  est imates  used i n   t h e  

s tudy  are 0.91 metres  o f   water   per   year   for   pastures,   orchards and 

hay,  and 1.07 metres  of   water  per  year  for   vegetables.  These 

est imates were based on i n f o r m a t i o n   f r o m   s o i l  and i r r i g a t i o n  

s p e c i a l i s t s  and d iscuss ions wi th  l o c a l   i r r i g a t i o n   d i s t r i c t  

managers . 8 

Once a l l   t h e   d r a i n a g e   a r e a   i r r i g a t i o n   w a t e r  use  estimates had  been 

completed,  they  were added t o g e t h e r   t o   g i v e   t h e   t o t a l   i r r i g a t i o n  

water  use fo r   the   Bas in .   Tab le  5 g i v e s   t h e   t o t a l   i r r i g a t i o n   w a t e r  

use i n  thousands  of  cubic  metres  for  each  drainage  area and f o r   t h e  

Basin as a whole. 

C .  Livestock  Water Use 

The f i r s t   s t e p  i n  c a l c u l a t i n g   l i v e s t o c k   w a t e r  use was t o  determine 

the   t ypes   o f   l i ves tock  and t h e i r  numbers w i t h i n  each  drainage  area 

and the   Bas in  as a whole. The major   source   o f   th is   da ta  was t h e  1981 

Census o f   A g r i c u l t u r e .  Through a s p e c i a l   r e q u e s t   t o   S t a t i s t i c s  

Canada, l i v e s t o c k  numbers  were supplied  by  enumeratlon,  area  from 

wh ich   d ra inage  a rea   to ta ls   cou ld  be derived.  Other  data  sources 

u t i l i z e d  were the   p rov inc ia l   marke t i ng   boa rds  and reg ional   range 

management a u t h o r i t i e s .  However, these  other  sources  were  not  able 

t o  supp ly   l i ves tock  numbers  on  a s u f f i c i e n t l y   d i s a g g r e g a t e d   b a s i s   t o  

es t imate   d ra inage  a rea   to ta ls .  

The enumeration  areas  from the a g r i c u l t u r a l  census a r e   g e n e r a l l y  

small  i n  a rea ,   usua l l y  encompassing a popu la t ion   o f   about  500 

people. It was poss ib le   to   approx imate  the  dra inage  areas  by 

8 Personal  communications  with E .  Schu l t z ,   Ag r i cu l tu ra l   Eng ineer ing  
Branch, B.C. M i n i s t r y   o f   A g r i c u l t u r e  and Food, and w i t h  
Dr. Stevenson, A g r i c u l t u r e  Canada,  Summerland Research S t a t i o n .  
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TABLE 5 
SIMILKAMEEN R I V E R  BASIN 

WATER USE FOR IRRIGATION 
( thousands  of   cubic m e t r e s )  

YEAR FRUIT VEGETABLES PASTURE TOTAL 

79 0 0 1 472.2 0 1 472.2 
84 0 0 1 472.2 0 1 472.2 

79 0 0 1 056.7 0 1 056.7 
84 0 0 1 056.7 0 1 056.7 

79 0 0 2 208.5 0 2  208.5 
84 0 0 2  353.9 0 2  353.9 

79 0 0 2  888.5 0 2  888.5 
84 0 0 3  015.3 0 3  015.3 

79 0 0 4  225.1 0 4  225.1 
84 0 0 4 225.1 0 4  225.1 

79 2 767.6 188.6 6  096.0 59.7 9  111.9 
84  2 798.0 188.6 6  918.6 76.0 9 981.2 

79 1 712.3 268.7 3  566.6 0 5 547.6 
84  1 759.5 268.7 4  128.7 19.6 6  176.5 

79 5 939.4 179.3 2  750.9 275.7 9  145.3 
84 5 939.4 179.3 9  792.6 275.7 16  187.0 

TOTALS 79 10  419.3 636.6 24 265.5 335.4 35 655.8 
84  10 496.9 636.6 32  963.1 371.3 44 467.9 

DIFFERENCE 79-84 77.6 0.0 8  697.6  35.9  8  812.1 

grouping  enumeration  areas. When enumeration  areas  overlapped 

dra inage  a rea   boundar ies ,   the   l i ves tock   to ta ls  were d i v i d e d  on  a 

percentage  bas is   in to   the   appropr ia te   d ra inage  a rea .  

Total   annual   water  use  for  each c a t e g o r y   o f   l i v e s t o c k   i n  each 

drainage  area was determined  by  mul t ip ly ing  the number of  animals  by 

annual   water   use  coef f ic ients .  The l i ves tock   wa te r  use c o e f f i c i e n t s  

used i n   t h i s   s t u d y  were  based on c o e f f i c i e n t s  used i n   t h e  
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Saskatchewan-Nelson River  Basin’  which has  a s i m i l a r  summer c l i m a t e  

t o  the  Simi lkameen  River  Basin.  These c o e f f i c i e n t s  were somewhat 

TABLE 6 

SIMILKAMEEN R I V E R  BASIN 

LIVESTOCK WATER USE COEFFICIENTS 

Type of   L ivestock  Coef f ic ients   (L i t res/Day/Head)  

M i l k  Cows 154.00 
Beef Cows and H e i f e r s  64.00 
Steers 51 .OO 
Horses 68.00 
Pigs  6.00 
Sheep 3.50  
Hens & Chickens  0.28 
Other   Pou l t ry   ( tu rkey ,  geese,  ducks) 0.50 

Source: P ra i r i e   P rov inces  Water  Board - H i s t o r i c a l  and Current 
Water Uses i n  the -Saskatchewan-Nelson  Basin,  Appendlx 
3 - A g r i c u l t u r a l  Water Use (1982). 

h ighe r   t han   genera l   gu lde l l nes   sugges ted   f o r   f a rmers   i n   l i ves tock  

manual s . lo However, t h e   l a r g e r   c o e f f i c i e n t s  were approp r ia te  

because o f  t h e   h o t  summer c l i m a t e   i n   t h e   B a s i n  and  because o f   t h e  

i n c l u s i o n  o f  wastage in   t he   es t ima tes   o f   wa te r   use .  The per  animal 

use  by m i l k  cows i s  much grea ter   than any o t h e r   t y p e   o f   l i v e s t o c k  

because It includes  animal  intake  plus  use  for   washing and f l u s h i n g  

equipment. 

Table 7 shows the drainage  area  water  use  requirements  for   each 

ca tegory   o f   l i ves tock .  

P ra i r i e   P rov inces  Water  Board - H i s t o r i c a l  and Current  Mater Uses i n  
t h e  Saskatchewan-Nelson  Basin - Appendix 3 - A g r i c u l t u r a l  Water Use. 
( 3 982) 

l o  Sainsbury,  David & Sainsbury,  Peter - L ivestock  Heal th  and  Housing, 
Bal t imore,  Maryland:  Wi l l iams and W i l k i n s  Company (1970) 
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TABLE 7 

ANNUAL LIVESTOCK WTER USE 

(cubic metres) 

Beef cows 
Hi  l k  and 
Cows Heifers Steers Horses Pigs Chickens Poultry  Total 

Upper Simi  1 kameen 

Tulameen River 

Otter Creek 

A1 1 i son Creek 

Hayes-Wol f e  Creek 

Hid-Simi 1 kameen 

Kerimeos Creek 

Lower Simi  1 kameen 

112 

0 

112 

169 

0 

337 

0 

13  266 

504  223 

'I 30  223 

11  812  372 

47  963 3 146 

41  691 9 829 

17 800 3 481 

14  671 2 420 

50  018  11 138 

422 

397 

993 

1 752 

3 549 

1 6 8 8  

1 713 

4 517 

0 11 

0 11 

0 7 

364 44 

850  55 

0 50 

0 59 

0 131 

3 1275 

3 164 

5 13 301 

8 53 446 

5 55 979 

7 322  30  678 

7 18  870 

102  79  172 

~ ~~~ ~ ~ 

TOTALS 13  9%  184  589  30  832  15  031 1 214  368 7 455  253  485 
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I V .  DOMESTIC AND COMMERCIAL WATER USE 

A .  I n t r o d u c t i o n  

The p o p u l a t i o n  o f  the   Bas in  i s  e s t i m a t e d   t o  be  about  8,400  based  on 

t h e  1981  Census. The ' m a j o r i t y   o f   t h e   p o p u l a t i o n  i s  l o c a t e d   i n  

P r ince ton  and Keremeos w i t h  the remainder  -d istr ibuted  between a 

number of  s m a l l e r  communities  and rura l   areas.   A l though the 

popu la t i on   o f   t he   Bas in  i s  low,  per  capita  water  use i s  h i g h  because 

of   lawn and garden  water ing  requirements i n   t h e  summer. T o t a l  

domest ic   requ i rements   a re   s ign i f i can t ,   w i th   Pr ince ton ,  Keremeos and 

Hedley  account ing  for   the  major i ty   o f   domest ic  and commercial  use 

( F i g u r e  4 ) .  

Water  use i n   t h e  commerc ia l   sec to r   ( l oca l   se rv i ce   i ndus t r i es )  I s  

aggregated  with  domestic  water  use.  This  .aggregation was c a r r i e d   o u t  

because o f   t h e   d i f f i c u l t y   i n   e s t i m a t i n g   c o m m e r c i a l   w a t e r  use as a 

separate  category. It i s  l i k e l y   t h a t  any  changes in   f u tu re   commerc ia l  

water  use will be h i g h l y   c o r r e l a t e d   w i t h  changes i n  populat ion,  so 

aggregat ion  o f   the  two  categor ies i s  reasonable when f o r e c a s t i n g  

fu ture  water   use.   Fur thermore,   commerc ia l   act iv i ty  i n   t h e   B a s i n  i s  
l i m i t e d ,   l o c a t e d   f o r   t h e  most p a r t   i n   P r i n c e t o n  and  Keremeos. 

B. Populat ion  Est imates 

The f i rst  s t e p   i n   c a l c u l a t i n g   t h e   p o p u l a t i o n   o f   t h e   B a s i n  was t o  

determine  which Census enumerat ion  areas  were  wi th in  the  Basin.   This 

was accomplished  by  drawing  the  Similkameen  River  Basin on a Federal 

Government E l e c t o r a l  D i s t r i c t  Map which shows enumeration  areas  of 

the   reg ion .   A f te r   comple t ing  a l i s t  o f   the  enumerat ion  areas,   the 

p o p u l a t i o n  of  each  enumeration  area was obtained  f rom  Populat ion and 

Dwel l ing  Counts  for   Enumerat ion  Areas  by  Federa l   E lectora l   D is t r ic t  - 

Census , 1981. l1 When an  enumeration  area  overlapped  the  boundary 

l1 T h i s   i n f o r m a t i o n   i s   a c c e s s i b l e   i n   m i c r o f i l m   f o r m   a t   S t a t i s t i c s  
Canada, Vancouver O f f i c e .  
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o f   the   Bas in ,  a pe rcen tage   o f   t he   popu la t i on   equ iva len t   t o   t he  

percentage  o f   the  enumerat ion  area  wi th in   the  Basin was inc luded.  

The f i n a l   s t e p   i n   c a l c u l a t i n g   t h e   p o p u l a t i o n   o f   t h e   B a s i n  was t o  sum 

the   popu la t i on   t o ta l s   o f   t he   re levan t   enumera t i on   a reas .  

It was a lso   necessary   to   de termine   the   popu la t ion   o f  each  drainage 

a rea   w i th in   t he   Bas in .  To determine  the  drainage  area  populat ions,  

the  enumeration  areas i n  t h e  Sirnilkameen  River  Basin were grouped 

in to   t he   app rop r ia te   d ra inage   a reas .  When an  enumeration  area was 

cut   by  dra inage  area  boundar ies,   the  populat ion  to ta l   o f  the 

enumeration  area was d i v i d e d  on  a percentage  bas is   in to  the 

appropr ia te  reg ions.   Table 8 shows t h e   p o p u l a t i o n  o f  the  dra inage 

areas and the  Basin as  a whole. 

TABLE 8 

SIMILKAHEEN R I V E R  BASIN 

DRAINAGE AREA POPULATION 

Drainage  Area 

O t t e r  Lake 

A l l i s o n  Creek 

Hayes-Wolfe  Creeks 

Tulameen River  

Upper  Similkameen 

Keremeos Creek 

Lower Similkameen 

Mid-Similkameen 

Populat ion 

? 339 
369 

550 

3,192 

269 

560 

1,183 

1.942 

Tota l   Bas in   Popu la t ion  8,404 

The d ra inage   a rea   w i th   t he   l a rges t   popu la t i on  i s  Tulameen River   which 

conta ins  Pr inceton,  the l a r g e s t  community. The Mid-Sirnilkameen 

dra inage  area,   which  conta ins  the  v i l lages  o f   Hedley and Keremeos, 

a l s o  has  a s i g n i f i c a n t  number o f   res iden ts .  The other  drainage  areas 

a re   p redominen t l y   ru ra l  w i th  low and sca t te red   popu la t ions .  
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C .  Water Use Estimates 

Domestic  water  use i n   t h e  Similkameen  River  Basin was broken down 

i n t o  two  categor ies:   rura l   areas  which  are  areas  outs ide  o f  

m u n i c i p a l i t i e s  and i r r i g a t j o n   d i s t r i c t s ;  and  urban  areas.  Domestic 

water   use  est imates  for   rura l   areas  inc lude  on ly   in-house use. A pe r  

cap i ta   consumpt ion   f igure   o f  455  l i t r e s   p e r  day was used t o   e s t i m a t e  

domestic  water  use i n  ru ra l   a reas .  l2 Garden  and  lawn w a t e r i n g   a r e  

no t   inc luded  in   domest ic   water  use   es t imates   fo r   ru ra l   a reas  because 

they  have  already been  accounted f o r   i n   t h e   e s t i m a t e s   o f   a g r i c u l t u r a l  

water  use. 

Domestic  water  use  estimates for urban  areas  includes  both  in-house 

use  and  lawn  and  garden  watering. I n   o r d e r   t o   a c c o u n t   f o r   c l i m a t i c  

d l f f e r e n c e s  between the western and e a s t e r n  p a r t s   o f  t h e  Basln,  t w o  

d i f f e ren t   domes t i c   wa te r  use  estimates  were  used f o r   t h e   u r b a n  

areas. The domest ic  water  consumption  f igure used f o r   t h e   u r b a n  

areas i n   t h e   w e s t e r n   p a r t   o f   t h e   B a s i n  was 1 410 l i t r e s   p e r  day  per 

c a p i t a .   T h i s   f i g u r e  was ca lcu la ted   f rom  da ta  on Princeton  water  use 

contained i n   t h e   N a t i o n a l   I n v e n t o r y  ." o f   Mun ic ipa l  - Water  Records. It 

was used to   ca l cu la te   t he   domes t i c   wa te r  use f o r  a l l   t h e  urban  areas 

west  of  Hedley. 

- 

From Hedley  east  and  south t o  the Canada/United  States  boundary, a 

d i f f e r e n t   d a i l y   p e r   c a p i t a   c o n s u m p t i o n   f i g u r e  was used t o  determine 

domestic  water  use  for  urban  areas'. The da i l y   domest ic   water  

consumpt ion   f igure   fo r   th is   a rea  was 1 715 l i t r e s   p e r   c a p i t a ,  

calculated  from  records  obtained  from  the  Hedley  Improvement 

D i s t r i c t   I n   o r d e r   . t o  check   t he   accu racy   o f   t h i s   f i gu re  it was 

compared t o  domestic  water  consumption  for  the  Oliver-Osoyoos  area 

which i s   s i m i l a r  i n  c l i m a t e   t o   H e d l e y .  It was f o u n d   t h a t   t h e   d a i l y  

""""------""_ 
/ 

' l2 This i s  t h e  same per  capi ta  consumption f i g u r e   t h a t  was used f o r  
r u r a l   a r e a s   i n   t h e  Okanagan bas in.  See Report on t h e  Okanagan Basin 
Implementation Agreement, Canada-B.C., (1982). 
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per   capi ta   consumpt ion  f igures  for   Hedley and the  Oliver-Osoyoos  area 

were   a lmost   iden t lca l .  It was t h e r e f o r e   c o n c l u d e d   t h a t   t h e   f i g u r e   o f  

1 715 l i t r e s   p e r   c a p i t a  was acceptab le   fo r   ca lcu la t ing   annua l   u rban 

domestic  water  use i n   t h i s   p o r t i o n   o f   t h e   B a s i n .  

The da i l y   domest ic   water   use   fo r  each  drainage  area was ca lcu la ted   by  

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

consumption  of  455 l i t r e s   p e r  day  and m u l t i p l y i n g   t h e   u r b a n  

popu la t ion   by  a p e r   c a p i t a   c o n s u m p t i o n   f i g u r e   o f   e i t h e r  1 410 l i t r e s  

o r  1 715 l i t r e s   p e r  day. This f i g u r e  was then  converted t o  annual 

water   use   by   mu l t ip ly ing   by   the  number o f  days i n   t h e   y e a r .  The 

overal l   annual   domest ic  water  use i n  the  Simi lkameen  River  Basin was 

calculated  by  adding  together  the  domest ic  water  use  of   the  drainage 

areas.  Table 9 g ives  the  annual   domest ic   water   use  for   each  dra inage 

area and f o r   t h e  

Drainage  Area 

Upper  Similkameen 

Tulameen R ive r  

O t t e r  Creek 

A l l i s o n  Creek 

Hayes-Wolfe  Creeks 

Mid-Similkameen 

Keremeos Creek 

Mid-Similkameen 

Lower Similkameen 

TOTALS 

Basin as a whole. 

TABLE 9 

SIMILKAMEEN R I V E R  BASIN 

DOMESTIC WATER USE 

Populat ion 

269 

3 192 

339 

369 

550 

1 942 

560 

1 942 

1 183 

8 404 

D a i l y  Water Use 

(cubic   metres)  

122 

4 364 

357 

201 

250 

2 570 

844 

2 570 

1 493 

10 201 

Annual  Water Use 

(cubic   metres)  

44 530 

1 592 860 

130  305 

73  365 

91  250 

938 050 

300  060 

938 050 

544  945 

3 723  365 
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V .  SUMMARY AND CONCLUSIONS 

A. To ta l  Water Use Estimates 

Annual  water  use  by  drainage  area In   the  S imi lkameen  River   Basin i s  
shown i n  Table  10.   Agr icul ture  accounts for approximately 84 percent 

o f   a l l   w a t e r  use i n   t h e   B a s i n   w h i l e   i n d u s t r y   a c c o u n t s   f o r  9 percent 

and  domestic/commercial  accounts f o r  7 percent.  Most  of  the 

a g r i c u l t u r a l  demand occurs i n   t he   sou the rn   a reas   o f   t he   Bas in  

p a r t i c u l a r l y   i n   t h e ,   l o w e r  Simi lkameen  drainage  area.  Industr ia l  

demand o c c u r s   p r i m a r i l y   i n   t h e  Upper  Similkameen  drainage  area, 

main ly   f rom Newmont Mines.  Domestic/commercial demand i s  d i s t r i b u t e d  

more evenly  throughout a l l   t he   d ra inage   a reas .   To ta l   annua l   wa te r  

use i n   t h e  Similkameen  River  Basin i s  es t ima ted   a t  52.59  m i l l i o n  
cubic me t res ,  most o f  which  occurs i n   t h e   s o u t h e r n  area o f  the  Basin.  

6. Conclusions 

This  study used a low-budget  approach to   ob ta in   d i saggrega ted   wa te r  

use  data.   Exist ing  data  sources and maps o f   t h e   a r e a  were  used 

wherever  possible and f i e l d   t r a v e l  was k e p t   t o  a  minimum. Expensive 

procedures  such as a i r  photography  of   the  Basin  were  not  undertaken. 

Despite  the  low  budget  approach, the water  use  estimates made i n   t h e  

s tudy   a re   reasonab ly   accura te .   I r r iga ted   lands  were  easy t o   i d e n t i f y  

and could be mapped accu ra te l y  because o f  numerous re fe rence  po in ts  

shown on publ ished maps of   the  Basin.   Populat ion  counts   f rom  the 

Census o f  Canada a r e   b e l i e v e d   t o  be h igh l y   accu ra te  and l i t t l e  

populat ion  growth has occurred i n   t h e   B a s i n   s i n c e  1981.  There a r e  

on ly  a f e w  i n d u s t r i a l   e s t a b l i s h m e n t s   i n   t h e   B a s i n  and t h e i r   w a t e r  use 

could be determined  us ing  ex is t ing  data  or   by  te lephone  survey.  

This study  should be a use fu l   gu ide l i ne   f o r   l ow-budge t   s tud ies   o f  

water  use i n   o t h e r   r l v e r   b a s i n s .  It i s  recogn ized  tha t  many r l v e r  

basins i n   B r i t i s h  Columbia  have grea ter   popu la t ions  and i n d u s t r i a l  
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a c t i v i t i e s  as w e l l  as  more  complex l a n d   u s e   a c t i v i t i e s   t h a n   t h e  

Simi lkameen  Basin.   Al though  th is s i z e  and complexi ty will r e s u l t   i n  

g rea te r  manpower requirements f o r  es t imat ing   water  use,  most o f  t h e  

data  sources and techniques used in   t he   p resen t   s tudy   wou ld  still be 

app l i cab le .  

TABLE 10 

SIMILKAMEEN R I V E R  BASIN 

ANNUAL WATER-USE BY DRAINAGE AREA 

(thousands of cubic  metres) 

Upper Similkameen 

Tulameen R ive r  

O t t e r  Creek 

A l l i s o n  Creek 

Hayes-Wolfe  Creeks 

Mld-Slmllkameen 

Keremeos Creek 

Lower  Similkameen 

TOTALS 

A g r i c u l t u r a l  

1 473.5 

1  057.5 

2  367.2 

3  068.7 

4  281.1 

9 142.6  

6  195.4 

16 266.2 

I n d u s t r i a l  

4  834.9 

3.5 

0.0 

0.0 

0.0 

8.3 

0.0 

166.0 

Domestic 

44.5 

1  592.9 

130.3 

73.4 

91.3 

938.1 

308.1 

544.9 

T o t a l  

6 352.9 

2  653.9 

2 497.5 

3  142.1 

4  372.4 

10 089.0 

6  563.5 

16  977.1 

43 852.2 5 012.7  3  723.5  52  588.4 



I 
I 

- 27 - 

REFERENCES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B r i t i s h  Columbia M i n i s t r y   o f   A g r i c u l t u r e  and  Food, A g r i c u l t u r a l  
Eng ineer ing   Branch,   " I r r iga t ion   Des ign   Manua l "   V ic to r ia ,  B.C.: 
M i n i s t r y   o f   A g r i c u l t u r e  and Food, 1983. 

B r i t i s h  Co1umbi.a Min is t ry   o f   Env i ronment ,   Water   Inves t iga t ions   Branch 
"Simi lkameen  Val ley  Indian Lands - F lood ing  and Eros ion   P ro tec t i on  
Requirements ' ' .   Victor ia,  B.C.: B.C. M in is t ry   o f   Env i ronment ,   1979.  

B r i t i s h  Columbia  Ministry  of  Environment,  Surveys  and  Resource  Mapping 
Branch, Air Photograph  'and Map L ib rary ;   Var ious  Maps and Air 
Photographs of  the  Similkameen  River  Basin,  1979-84. 

B r i t i s h  Columbia M in i s t r y   o f   Env i ronmen t ,  Water Management Branch 
L icens ing   Sec t ion ;   Var ious   Water   D is t r i c t  Maps of   the  S imi lkameen 
River  Basin,  1979-1984. 

B r i t i s h  Columbia M i n i s t r y   o f   I n d u s t r y  and Small  Business  Development. 
"Manufac turers '   D i rec to ry   1982-83" ,   V ic to r ia ,  6.C. 1983. 

B r i t i s h  Columbia  and Yukon Chamber o f  Mines.   "Min ing  Explorat ion and 
Development  Review".  Vancouver, B.C.: B r i t i s h  Columbia and  Yukon 
Chamber o f  Mines,  1982. 

Canada-Brit ish  Columbia, Okanagan Basin  Implementat ion  Board,   "Report  on 
t h e  Okanagan Basin  Implementation  Agreement",  Environment Canada and 
B r i t i s h  Columbia Min is t ry   o f   Env i ronment .  September  1982. 

Canada-Canada Employment  and Immigra t ion  Commission - B.C. and Y.T .  
Region.  September  1982.  "Employers  Directory"  (computer  printout) 
Vancouver, B.C.: Canada Employment  and Immigra t ion  Commission,  1982. 

Canada, S t a t i s t i c s  Canada, 1981 Census Enumeration  Areas  Population  Counts 
f o r   B r i t i s h  Columbia  (Microf iche). '  

Canada, S t a t i s t i c s  Canada, 1981.  "Census o f  A g r i c u l t u r e " .  Ottawa, 
S t a t i s t i c s  Canada. Special   Request  for   data  by  Enumerat ion  areas 
1981. 

McNei l l ,  R. ''Methods  Used t o  Determine  Water Use i n  t h e  Okanagan R lve r  
Basin i n  1980".  Environment Canada, In land  Waters   D i rec to ra te ,  
Vancouver  1984. 

Pra i r ie   Prov inces  Water   Board '  - I 8 H i s t o r i c a l  and  Current  Water Uses i n   t h e  
Saskatchewan - Nelson  Basin - Appendix  3  Agr icul tural   Water  Use",  
1982. 

P r i n c i c ,  R. Wethods Used t o  Determine  Water Use i n   t h e  Okanagan R iver  
Basin i n  197011, Environment Canada In land  Waters   D i rec to ra te ,  
Vancouver  1984. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 28 - 

Progress  Publ ishlng  Ltd. ,  British Columbia "Lumber Trade  Di rectory  and 
Year Book",  1983,  Vancouver, B.C. 1983. 

Sainsbury,  David b Sainsbury,   Peter.   "L ivestock  Heal th and Housing", 
Bal t imore,  Maryland:  Wi l l iams and Wi l k ins  Company, 1970. 

Sherwood, D .  "The Similkameen  River  Basin - An Overview of Water  and 
Related  Resources",  Envi  ronment Canada, In land  Waters  Di rectorate,  
Vancouver.  1983. 

Talbot ,  R.J. "Similkameen  Val ley  Indian Lands, F lood ing  and Eros ion 
Pro tec t ion   Requ i rements" ,   Br i t i sh   Co lumbia   Min is t ry  o f  Environment, 
Water  Invest igat ions  Branch,  Victor ia,   1979. 


	Table of Contents

