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ABSTRACT 

Water  use i n   t h e  Upper  Kootenay  River  Basin i s  estimated  by  economic 
s e c t o r  and  sub-basin. The water  use.  est imates, when combined w i t h   w a t e r  
q u a n t i t y  and q u a l i t y   i n f o r m a t i o n ,   p r o v i d e  a da ta   base   f o r   l ong - te rm  wa te r  

demand f o r e c a s t i n g  and  water  resource  planning. 

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

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

i n t e r v i e w s  and f i e l d  work. 

Annual  water  use i n   t h e   B a s i n  i s  app rox ima te l y  82.9  m i l l i o n   c u b i c  

m e t r e s .   I n d u s t r i a l   w a t e r   u s e   a c c o u n t s   f o r  4 4  p e r c e n t   o f   t h i s   t o t a l ,   w i t h  

a g r i c u l t u r e   a c c o u n t i n g   f o r  34 percen t  and  domestic  and  commercial  water 
use  22 pe rcen t .  Wqth a ma jo r  mine  and p u l p m i l l ,  most  water  use  occurs I n  

the  K lmber ley  sub-basin.  A m a j o r   i n c r e a s e   i n   w a t e r  demand i s   n o t  

expected i n   t h e   f o r e s e e a b l e   f u t u r e .  
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RESUME 

L'utlllsatlon  d'eau  du  bassin  superleure  de  la  rlvlere  Kootenay  est 
estlmee  par  secteur  Cconomlque  et  par  sous-bassln.  Les,estlmees 
d'utillsatlon  d'eau  comblnees  avec  la  qualit6  et  la  quantlte  d'eau 
fourntssent  une  banque  de  donnde  pour  la  predlctlon  de  besoln  en  eau  et 
la  planlflcatlon  de  ressource  d'eau A long  terme. 

Les  informations  sur  la  population,  l'agrlculture  et  l'lndustrle 
vlennent  de  donnees  d'agences  fedhrales,  provlnclales et munlclpales, 
d'entrevue  avec  le  secteur  publlque  et  de  travail  sur le terraln. 

L~utlllsatlon d'eau  annuelle  du  bassin  est  approximativement 82.9 
mllllons  de  metres  cubes.  L'lndustrle  utilise 44 p.100 de  ce  montant, 
l'agrjculture 34 p.100 et  l'utlllsatlon  domestlque  et  comrnerclale 22 

p.100.  La  plupart de  cette  utllisatlon  d'eau  vlent  du  sous-bassln 
Klmberley.  On  n'entrevoit  pas  une  augmentatlon  slgnificative  de.besoin 
en  eau  dans  un  avenlr  rapprochh. 
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The  objective  of  this  study is to  estimate  water  use i n  the  Upper 
Kootenay  River  Basin by economic  activity  and  sub-basin.  Data  sources 
and  methodology  are  also  identified for comparision  with  other  water  use 
studies.  Water  use  information is essential  for  long-term  water  use 
forecasting  and, . when  combined  with  water  quantity  and  quality 
information, is necessary  for  strategic  and  comprehensive  water  resource 
planning. 

The  water  use  figures  d,erived in this  report are estimates  and 
intended  only as a startlng  polnt  for  more  in-depth  water  use  analyses. 
For  the  purposes of thls  study,  water  use  estimates  are  generally 
restricted  to  water  withdrawals  from  surface  and  groundwater  sources. In 
most  instances, it is  not  practical  to  account  for  return  flows. 

Instream  water  uses  such  as  hydroelectric  production,  fisheries  and 
wi,ldl lfe  require  extensive  research  and  are  therefore  beyond  the  scope  of 
this  study.  However, a brief  discussion o f  instream  water  requirements 
is  Included  as  their  importance  cannot  be  overlooked in water  resource 
planning. 

6 .  Economic  Sectors 

Water  use  estimates  are  classified  into  three  major  economic 
sectors. 

1. Industrial 
2. Domestic  and  Commercial 
3. Agricultural 
These  categories  are  consistent  with  sectors  employed in water  use 

studies of the  Similkameen,  Kettle-Granby  and  Lower  Kootenay  River  Basins 
(Canada  1985,  1986b  and 1987). Instream  flow  requirements  are  discussed 
separately. 
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C .  Sub-Basjns 

Water   use  est lmates  are  determined  for   the  Basin  and l t s  s i x  ' 

sub-basins. The a s s o c l a t i o n  of wate r   use   da ta   w i th   spec l f l c   wa te rsheds  

f a c i l i t a t e s   l d e n t i f l c a t l o n  o f  competing  water  uses. I n   a d d l t i o n ,  t h i s  

i n f o r m a t i o n  wlll be u s e f u l   i n   f u t u r e   d e t e r m l n a t l o n s  o f  w a t e r   q u a l i t y  

c r i t e r l a  and ' p l a n n ' 1 n g ' ' o b j e c t t v e s   f o r   s p e c l f i c   a r e a s .   i n   t h e   B a s l n .  

The s i x   s u b - b a s i n s   i n   t h e  Upper  Kootenay  Basln  are  Fernle,   Fort  
Steele,   Canal   F la ts ,   K imber ley,   Cranbrook  and  Lake  Koocanusa  (F igure 1) .  

The sub-bas ins   a re   genera l l y   compr ised o f  aggregated  watersheds,  a l though 

census   boundary   d i v l s lons   and   o the r   phys log raph lc   cha rac te r t s t i cs   a re  

a l so   cons ide red .   Sub-bas ln   a reas ,   ca l cu la ted   f rom  p lan lme te r lng ,   a re  

g l v e n   I n   T a b l e  1. The t o t a l   a r e a  of t h e  Upper  Kootenay  River  Basin i s  

approx imate ly   19   910  square   k i lomet res .  

TABLE 1 .  SUB-BASIN AREAS 

SUB-BASIN HECTARES 

F e r n i e  3 370 
F o r t   S t e e l e  3 230 
Canal F l a t s  5 290 
Klmber ley 4 200 
Cranbrook 820 
Lake  Koocanusa 3 000 

UPPER KOOTENAY R I V E R  19  910 
BAS I N  
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Figure 1 The Upper Kootenay River  Basin 
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11. INDUSTRIAL WATER USE 

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

Th ls   sec to r   i nc ludes   p r imary   resource   i ndus t r i es   such  as m i n l n g  and 

f o r e s t r y  as w e l l  as la rge-sca le   manufac tur ing ,   p rocess ing   and  o ther  

a c t l v l t l e s   n o t   I n c l u d e d   i n   t h e   d o m e s t i c  and  commercial   sector.  

M i n i n g   i s   t h e  m o s t   i m p o r t a n t   I n d u s t r i a l   a c t i v i t y   i n   t h e   B a s i n ,  i n  
t e r m s   o f   v a l u e   t o   t h e  economy and  employment.  The f o r e s t   i n d u s t r y  i s  t h e  

nex t .   sec to r   o f   impor tance .   Seve ra l   o the r   i ndus t r i es   a re   a l so   impor tan t  

i n c l u d i n g   c o n c r e t e  and  ready m i x  opera t ions ;   sand  and  g rave l   opera t ions ;  
w a t e r   b o t t l l n g  and I c e   m a n u f a c t u r l n g   I n d u s t r l e s ;  and, da i ry ,   b rewery  and 

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

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   W a t e r  Use 

The method  used i n   t h e   s t u d y  i s  e s s e n t i a l l y   t h e  same as i n   o t h e r  

water  use  studies  (Canada  1985,  1986b  and  1987).   Major  industr ia l   water 

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

determined. 

E s t i m a t e s   o f   w a t e r   u s e   f o r   I n d i v i d u a l  firms were   genera l l y   ob ta ined 

by d i r e c t   c o n s u l t a t i o n   w i t h   p l a n t  managers. I n  some ins tances ,  i t  was 

n e c e s s a r y   t o   c a l c u l a t e  a c o e f f i c i e n t ,   o r   i n d u s t r y  norm, f r o m   e x i s t i n g  

data  and  apply  I t  t o   s I m i l a r   o p e r a t i o n s   f o r   w h i c h  no data  were 

ava i l ab le .   I n fo rma t ion   sou rces   t ha t   were   used   t o   de te rm ine   t he   ope ra t i ng  

i n d u s t r i e s   a r e   l i s t e d   i n   T a b l e  2 .  P u b l l c a t i o n   d a t a   a r e   i n c l u d e d   I n   t h e  
r e f e r e n c e   l i s t .  
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TABLE 2. PRINCIPAL  INFORMATION  SOURCES 

1 .  Employment  and  Immigration  Canada, 1988: The  Employers 
Directories  for  Cranbrook  and  Fernie. 

2. British  Columbia  Ministry  of  Environment, 1988: Water 
L i  cens i ng  Data. 

3. British  Columbia  Ministry  of  Energy,  Mines  and 
Petroleum  Resources, 1988: Current  Mining  Operations. 

4. British  Columbia  and  Yukon  Chamber  of  Mines, 1988: The  Mines 
Employment  Directory. 

5. B.C. Telephone, 1988: Directories  for  Cranbrook,  Kimberley, 
Fernle,  Sparwood  and  area. 

6. Scott's  Directories:  Western  Manufacturers 1987-1988. 

7. Lockwood-Post's  Directory  of  the  Pulp & Paper  and  Allied 
Trades, 1987. 

8. Direct  contact  with  each  of  the  active  mines, main forestry 
operations  and  other  sectoral  activities  in  the  Basin. 

C. Mining 

Mining  is  the  major  industrial  activity  in  the  Upper  Kootenay 
River  Basin  contributing  over $600 million  per  year to the  economy.  In 
1988, there  were  seven  operating  mines  in  the  Basin  employing  over 5600 
workers  (Table 3 and  Figure 2). Six  mines  produce  coal  and  are  located  in 
the  Fernle  sub-basin;  the  remaining  mine,  Cominco's  Sullivan  mine, 
produces  lead,  zinc  and  silver  and i s  located  in  the  Kimberley  sub-basin. 

In  addition  to  domestic  use  at  the  mine-sites,  the  Basin's  coal 
producers  use  water  for  processing  ore,  cleaning  coal  and  dust  control. 
The  Sullivan  mine  uses  water  for  cooling  drills,  as a lubricant  and  as a 
process  medium  in  the  concentrator.  Concentrates  are  subsequently 
transported  to  the  smelter  at  Trail. 

Water  use  estimates  were  obtained  from  all  the  mining  operations 
directly  wfth  the  exception o f  Crowsnest  Resources Ltd.'s Line  Creek 
Mine.  'The  latter  estimate  was  based  on  average  water  usage  per  tonne  of 
production by the  other  active  coal  mines  in  the  area.  However,  since 
there  seemed  to  be  very  little  correlation  between  water  use  and 
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TABLE 3.  NINES: COAL AND  HARD ROCK 

MINE M E  CQNPANY LOCATION NINE TYPE 

Balmer Operations Westar Nining  Ltd. 

Harmer Ridge Westar Mining  Ltd. 

Greenhi 11s Operations Westar Nining  Ltd. 

near Spamood 

near Sparwood 

near E l  kford 

Byron  Creek Col l ier ies Esso  Resources Canada Ltd. 32 Km SE o f  Sparwood 

Fording Coal Ltd. Fording Coal Ltd. 27 Km NE of   Elkford 

L i  ne Creek Crwsnest Resources Ltd. 20 Km N o f  S p a m o o d  

Sull  ivan Caninco Ltd.  Kinberley 

Hetal 1 urgi  cal  coal 

I k t a l l u r i g i c a l  coal 

Ik ta l l   u rg i   ca l  and 
thermal coal 

Thermal coal 

Metallurgical and 
thermal coal 

Hetallurgical and 
thermal  coal 

Lead, zinc, s i l ver  
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production,  this  figure  can  be  used  as a gross  estimate  only.  Indeed, 
even  the  figures  received  directly  from  the  mines  are  subjective  as  water 
use  varles  considerably  with  production  levels  and  dust  control 
requirements,  which in turn  are  based  on  market  and  climatic  varlables. 

As shown in Table 4, total  annual  water  use  for  the  mlnlng  sector  is 
aproximately 17.1 million  cubic  metres  per  year  with 9.8 mllllon  cubic 
metres  per  year of water  use in the  Fernie  sub-basin  and 7.3 million 
cubic  metres  per  year  in  the  Kimberley  sub-basin. 

If  coal  markets  improve  and  stabilize,  production  levels  at  existing 
mines  may  increase  and  new  mine  sites  open,  thus  increasing  water  use. 
Westar  has  recently  submitted a proposal  to  Powerex, B.C.'s 
newly-created  energy  export  corporation,  to  generate 275MW of  power  for 
export  from a coal-fired  thermal-electric  generating  plant  near  its 
Sparwood  mine.  The  project  would  involve  re-washing  and  burning  of  waste 
coal  and,  therefore,  an  additional  water  use  in  the  Basin.  Water  use 
estimates  are  not  yet  available  from  .Westar. A steel  mill  has  also  been 
discussed  for  the  East  Kootenay  area. 

D. Forestry 

Forestry  is  the  second  largest  employer  in  the  Basin:  nearly  2000 
workers  are  engaged in logging  operations,  sawmills  or in the  Basin's 
only  pulpmill.  Mills  are  the  major  water  users  in  this  sector,  with  the 
pulpmill  accounting  for  over  ninety  times  the  total  water  use  of  the 
sawmills. 

The  pulpmill,  owned  and  operated by Crestbrook  Forest  Industries,  is 
located  in  Skookumchuk  and  employs  over 300 workers.  There  are  four 
large  sawmills  in  the  Basin,  each  employing  over 100 workers,  and  15 
smaller  sawmills.  Three of the  large  mllls  are  owned by Crestbrook 
Forest  Industries;  these  are  located in Elko,  with 295 employees,  and 
Canal  Flats  and  Cranbrook,  each  employing  approximately  155.  Galloway 
Lumber  located  on  Lake  Koocanusa  employs 120. The  15  small  operations 
employ  over 140 in  total  and  are  scattered  throughout  the  Basin.  Figure 
2 indicates  locations  of  the  pulpmill  and  large  sawmills. 
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TABLE 4. MINES: PRODUCTION AND WATER USE 

MINE M E  ANNUAL PRODUCTION # OF EMPLOYEES WATER USE 
(m+yr) 

Balmer Operations 3 483  400 tonnes 

Harmer Ridge 5 038 258 tonnes 

Greenh i 1 1 s Operations 2 435 600 tonnes 

Byron Creek Col 1 ier ies 800 000 tonnes 

Fording Coal Ltd. 5.0 m i  11 ion tonnes 

Line Creek 1.7 mi  1 1 ion tonnes 

Sull  ivan 3.5 mi  11 ion tonnes ore 
(250'000 t zinc  concentrate) 
(200 OOO t lead  concentrate) 

1200 5 654 133.53 

1140 179 065.98 

5 18 680 o00.00 

130  355 680.00 

1050 2 188 584.21 

529 710 553.81 

1100 7 300  801.42 

Total = 17 069  424.95 
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A l t h o u g h   o f f i c i a l s   f r o m   e a c h  sawmi l l  were  contacted i n  a te lephone 

survey,  none  were  able t o   g i v e   a c c u r a t e   e s t i m a t e s   o f   w a t e r   u s e .  However, 

i t  was ind i ca ted   t ha t   t he   m i1 l . s   genera l l y   use   g roundwate r   o r   ad jacen t  

s u r f a c e   w a t e r   f o r   s a n i t a t i o n ,   c o o l i n g  and l u b r i c a t i n g  saws, and w a t e r i n g  
lumber   yards.   Water ing  takes  p lace  a t   most  mills d u r i n g   t h e  summer 
months f o r   d u s t   c o n t r o l  and f i r e   p r e v e n t i o n   i n   s t o r e d   l u m b e r .  

As accurate  water   use  f igures  were  not   obta ined  f rom  the  te lephone 
s u r v e y   o f   s a w m i l l s ,   r e s u l t s   f r o m   t h e   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 
c a r r i e d   o u t   b y   S t a t i s t i c s  Canada and  Environment Canada i n  1981  were  used 

(Canada  1981a).  Survey  responses  were  obtained  from  each  of  the  large 

m i l l s   b u t   o n l y  5 o f   t h e  1 5  s m a l l e r   m i l l s .  

An industry  norm  based  on  water  use  and number o f  employees f o r   t h e  

f i v e  mills was c a l c u l a t e d  and a p p l i e d   t o   e a c h   s m a l l  mill. An es t ima te   o f  

194  gal lons  per  employee  per  day was d e r i v e d   f o r   t h e   s m a l l e r   m i l l s .  

Thus ,   water   use   es t imates   fo r   each  o f   the   smal le r  mills were  der lved  by 
m u l t i p l y i n g   t h i s   c o e f f i c i e n t   b y   t h e  number o f  employees. The sawmi l l s  

were   t hen   . agg rega ted   i n to   app rop r ia te   sub -bas ins  and  separate  sub-basin 

w a t e r   u s e   t o t a l s   c a l c u l a t e d ,  as i n d i c a t e d   i n   T a b l e  5 .  S i n c e   r e s u l t s   o f  

t h e   I n d u s t r i a l  Water Use S u r v e y   a r e   c o n f i d e n t i a l ,   w a t e r   u s e   t o t a l s   f o r  

each mlll a r e   n o t   r e p o r t e d .  

The w a t e r   u s e   c o e f f i c i e n t  i s  on t h e   h i g h   s i d e   s i n c e  many o f   t h e  

o p e r a t i o n s  do n o t   o p e r a t e  5 2  weeks o f   t h e   y e a r  and n o t   a l l   r e p o r t e d   w a t e r  

use f o r   d u s t   c o n t r o l .   A l s o ,  employee  counts may be i n f l a t e d  a s   f i g u r e s  

were  taken  f rom  the  Fern ie  and  Cranbrook  Employers  Di rector ies  which 

r e f l e c t   t h e   t o t a l  number o f  T4 s l i p s   i s s u e d  and  do n o t  compensate f o r  

casual   or   par t - t ime  employees.  

However, d e s p i t e   e r r i n g  on the   h igh   s ide ,   wa te r   use   by   t he   sawmi l l  

s e c t o r  I s  r e l a t l v e l y   i n s i g n i f i c a n t .  The p u l p m i l l   i s   t h e   m a j o r   w a t e r   u s e r  

a t  19.3 m i l l i o n   c u b i c   m e t r e s   p e r   y e a r   a c c o r d i n g   t o   t h e   t e l e p h o n e   s u r v e y ,  

1 compared t o   t h e   f o r e s t   i n d u s t r y   t o t a  

y e a r .   M o s t   o f   t h e   p u l p m i l l ' s   w a t e r  i s  

t reatment, .  

Water  use i s  n o t   e x p e c t e d   t o   i n c r e  

o f   1 9 . 5   m i l l i o n   c u b i c   m e t r e s   p e r  

r e t u r n e d   t o   t h e   r i v e r   s y s t e m   a f t e r  

ase i n   t h e   f o r e s t r y   s e c t o r  

as a c t u a l   t i m b e r   h a r v e s t i n g   i s   p r o j e c t e d   t o   r e d u c e  by  up t o   1 4   p e r c e n t  

ove r   t he   nex t   decade   to   ach ieve  a sus ta inab le   y ie ld ;   however ,   t he  Bas I n ' s  



TABLE 5: S M I L L S  AND WLPHILL OPERATIONS 

RILL LOCATION # OF EMPLOYEES 

SUB-BASIN: FERNIE, FORT STEELE AND CANAL FLATS TOTAL WATER USE: 127  292 d / y r  

Cranbrook Forest  Ind. 
Eyford 
Crestbrook  Forest Ind. 
Crow Post 8 Wood Ltd. 
Tr ip le  A Lumber Ltd. 

SUB-BASIN: KIHBERLEY 

Crestbrook  Forest  Ind.  (pulpmi 11) 
Fabro Lumber 
Stewarts H i  11 

SUB-BASIN: CRANBROOK 

Crestbrook  Forest  Ind. 
Bear Lumber Ltd. 
DBE Pighin 
GBB Logging 
Harold's  Luher 
Laurence Shubert 
Savarie Wood Ltd. 

. SUB-BASIN : LAKE KOOCANUSA 

Galloway L d e r  
DO Lwber 
Lightborn 8 Fahselt 
McDonald  Ranch 8 L U r  
Roy Sinclair  

Canal Flats 
Wasa 
Elk0 . 
Sparwood 
E l  kford 

Skookunchuk 
Kimberley 
Kimberley 

Cranbrodc 
Cranbrook 
Cranbrodc , 
Cranbrook 
Cranbrook 
Cranbmk 
Cranbmk 

Gal 1 way 
Gal loway 
Jaf f ray 
Gramere 
Gramere 

155 
3 

295 
12 
6 

TOTAL WATER USE: 19 301 6 8 7  $/yr 

300 
22 
8 

TOTAL WATER USE: '27 987 d / y r  

154 
5 
1 
1 

22 
30 
8 

TOTAL WATER USE: 53  718 n?/yr 

120 
5 
5 

10 
4 

TOTAL UPPER KOOTENAY BASIN WATER USE: 19  510 w d / y r  
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mills will p r o b a b l y   m o d i f y   p l a n t   o p e r a t i o n s   t o  accommodate sma l le r  

d iameter   logs  so t h e i r   p r o d u c t i o n  i s  no t   expec ted   t o   dec rease .  

E. O the r   I ndus t r i a l   Wa te r  Use 

There  are  seven  concrete firms i n   t h e   B a s i n ,  a w a t e r   b o t t l i n g  company 

and  an i c e   m a n u f a c t u r e r   t h a t   a l l   u s e   a p p r e c i a b l e  amounts o f   w a t e r .  
O f  t h e   s e v e n   c o n c r e t e   o p e r a t i o n s   I n   t h e   B a s i n ,   f i v e   w e r e   a b l e   t o  

supp ly   use fu l   i n fo rma t ion   as   t o   wa te r   use .  One of   the  two  remain ing 
firms had j u s t   s t a r t e d   o p e r a t i o n s  and  had  no p r o d u c t i o n   d a t a   t o   d a t e ;   t h e  

o the r ' s   wa te r   use  was n e g l i g i b l e  as i t  purchases  concrete  and  water  needs 

a re   supp l i ed   by   con t rac tees  on s i t e  and   wou ld   t he re fo re   be   i nc luded   In  

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

The f i v e  companies t h a t   r e s p o n d e d   t o  our te lephone  survey  were  not  

me te red   bu t   were   ab le   t o   p rov ide   an   es t ima te   o f   wa te r   use   f o r   1987 .   Mos t  
o f  these  companies  are  on a mun lc lpa l   wa te r   supp ly   w i th   t he   excep t ion   o f  
G a r r e t t  Ready M i x  w h i c h   o b t a i n   t h e i r   s u p p l y   f r o m   t h e   E l k   R i v e r  and T r i k o n  

Precas t   wh ich  i s  supp l ied   by   g roundwater .   To ta l   water   use   by   the   concre te  

i n d u s t r y  i s  e s t i m a t e d   a t  3531.97 cubic   metres  per   year .  

Canadian Aqua B lue   Water   Inc . ,   Cranbrook ,   p roduces   bo t t led   d r ink ing  

water  and  has  seven  employees.  Their  water  supply i s   f r o m   g r o u n d w a t e r .  

The company operates  an  average  o f   16  hours  per  week u s i n g  400 g a l l o n s  

pe r   hou r   f o r   an   es t ima ted   wa te r   use   o f  6400 ga l lons   per   week ly   o r   1512.88  

cub ic   met res   per   year .  

Rocky  Mounta in  Ice Company, a l so   l oca ted   i n   C ranbrook ,   manu fac tu res  

packaged I c e  on a seasonal  basis  and  employs  two t o   f o u r   w o r k e r s .   T h e i r  

es t imated   water  use,  based  on  one i c e  machine  operat ing 24 hours  per  day 
a l l  year  and  two  machines  operat ing  for   two  months  of   the  year,  i s  

187,366.67 ga l l ons   pe r   yea r  or 851.75 cubic   metres  per   year .  
The wa te r   use   es t ima tes   f o r   t he  'above i n d u s t r i e s   a r e  summarized  by 

sub-basin I n  Table 6 and t o t a l s  5896.6 cub ic   met res   per   year .  

F .  I n d u s t r i a l  Water Use Est imates 

A t  19.5 m i l l i o n   c u b i c   m e t r e s   p e r   y e a r ,   f o r e s t r y  i s  t h e   l a r g e s t  
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TABLE 6. OTHER INDUSTRIAL WATER USE 

COHPANY INDUSTRY TYPE NUMBER OF TOTAL WATER -USE 
EMPLOYEES (&r) 

CRANBROOK SUB-BASIN 

Salanski  Contracting 
Louis Salvador 8 Son 
Trikon  Precast 
Canadian Aqua Blue Water Inc. 
Rocky Mountain Ice Co. 

FERNIE SUB-BASIN 

Den Ral Concrete 
Garrett Ready Mix 

TOTAL WATER USE: 

Concrete 4 
Concrete 6 
Concrete 5 
Water Bot t l  i ng 7 
Ice Manufacturer 2-4 

TOTAL WATER USE: 

Concrete 3 
Concrete 3 

TOTAL UPPER KOOTENAY  WATER USE: 

5105.83 

681.89 
1350.15 
709.16 

1512.88 
851.75 

790.77 

312.54 
478.23 

5896.6 
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industrial  water  user  in  the  Basin;  Crestbrook  Forest  Industries' 
pulpmill  in  Skookumchuk  accounts  for  most  of  the  water  use  in  this 
sector.  Mining  is  the  next  important  sector  at 17.1 million  cubic  metres 
per  year  with  Cominco's  lead,  zinc  and  silver  mine  accounting  for  nearly 
as  much  water  use  as  the  six  coal  mines  combined.  Other i'ndustrial 
activities  account  for a relatively  small  portion  of  industrial  water 
use: the  five  concrete  firms,  ice  manufacturer  and  water  bottling 
company  account  for  only 6000 cubic  metres  per  year.  Thus,  total 
industrial  water  use  in  the  Upper  Kootenay  River  Basin is approximately 
36.6 million  cubic  metres  per  year. 

A summary  of  industrial  water  use  by  sub-basin  and  industry  is 
provided  In  Table 7. The  Fernie,  Canal  Flats  and  Fort  Steele  sub-basins 
are  aggregated  to  retain  confidentiality o f  responses  to  the 1981 
National  Industrial  Water  Use  Survey  of  regional  sawmills. 
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TABLE 7 .  UPPER  KOOTENAY INDUSTRIAL WATER USE: SUMMARY 

SUB-BASIN  INDUSTRY WATER USE TOTAL WATER USE 
(m3/yr)  (m3/yr) 

Fernie,  Fort  Steele  Forestry ’ 
& Canal  Flats -2 large  sawmills 

-3  small  sawmills 

F41 n1 ng 
-6 coal  mines 

Other 
-2 concrete  firms 

Kimberley  Mining 
-lead/zinc  mine 

Forestry 
-pul  pmi 1 1  
-2 small  sawmills 

Cranbrook  Forestry 
-1 large sawmill 
-6 small sawmills 

Other 
-3  concrete  firms 
-ice  manufacturer 
-water  bottling  co. 

127 292.0 9 896 700.3 

9 768 617.5  

790.8 

7 300 807.4 26  602  494.4 

19 301 687.0 

27 987.0 33  092.8 

5 105.8 

Lake  Koocanusa  Forestry  53  718.0  53  718.0 
-1 large  sawmill 
-4 small  sawmills 

TOTAL UPPER KOOTENAY RIVER  BASIN  INDUSTRIAL WATER USE: 36 586 005 .5  
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111. DOMESTIC AND COMMERCIAL WATER  USE 

A .  Introduction 

Domestic  water  use  includes  both  urban  and  rural  water  users. 
Commercial  water  uses,  such  as  small-scale  manufacturing  and  local 
service  'industries,  are  included in the  urban  category  since  these 
activities  generally  use  municipal  water  supplies  and  disaggregation  from 
municipal  data is difficult.  Furthermore,  domestic  water  use  figures  are 
based,  to a large  part,  on  population  and it  is expected  that  commercial 
water  use  parallels  population  change  to a certain  extent. 

Slgniflcant  urban  water  use  also  occurs by hospitals,  golf  courses 
and  municipal  parks;  these  are  discussed  separately  although  their  water 
use  totals,  as  with  commercial  uses,  are  included in the  urban  water  use 
totals . 

B. Population 

Population  statistics  are  derived  from'the 1986 Census of Canada  that 
reports  population by enumeration  area ( E A )  (Canada 1987b).  In  two 
cases, E A ' S  overlap  sub-basin  boundaries:  between  Canal  Flats  and  Fort 
Steele  and  between  Canal  Flats  and  Kimberley. 

In these  cases,  accurate  sub-basin  population  estimates  were  obtained 
by tabulating  the.  number  of  structures  in  each E A  from  planimetric  maps. 
This  number  was  compared  to  the  habitable  dwelling  count  from  the 1986 
census  and a ratio  of  habitable  structures  for  each E A  was  calculated. A 

second  count  was  made  to  determine  how  many  of  these  structures  were  in 
each  of  the  overlapping  areas  in  each  sub-basin  and  an  estimate  of  the 
number of these  expected  to  be  habited  was  made  using  the  above  ratio. 
From  the  census  data,  an  estimate  of  average  population  per  dweillng in 
each E A  was  obtained.  The  two  estimates  were  multiplied  to  determine  the 
population  of  the  overlapped  areas.  The  same  methods  were  employed  to 
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de te rm ine   t he   popu la t i on   o f  each  sub-basin. The t o t a l   p o p u l a t i o n   o f  

t h e  Upper  Kootenay  River  Basin,  according t o   t h e  1986  census, i s  47,201; 

7 5  . p e r c e n t   o f   t h e   p o p u l a t i o n   l i v e   i n   t h e   C r a n b r o o k  and fe rn ie   sub-bas ins  

(Tab les  8 & 9 ) .  

TABLE 8. SUB-BASIN AND BASIN POPULATIONS 

SUB-BASIN POPULATION 

Fern1 e 
F o r t   S t e e l e  
Canal F l a t s  
K imber ley 
Cranbrook 
Lake  Koocanusa 

14,956 
864 
91 8 

8,061 
20,613 

1,189 

UPPER KOOTENAY R I V E R  BASIN 47,201 

C .  Water Use Es t imates  

Water   use  est imates  are  categor ized as urban or r u r a l   t o   d i f f e r e n t i a t e  

between  water  consumption  f lgures i n   commerc ia l i zed   a reas  and t h e  
f requent ly   lower   ru ra l   domest ic   consumpt ion .  The c i t i e s   o f   C r a n b r o o k ,  

K imber ley and Fern le ,   as   we l l  as t h e   d i s t r i c t s   o f   E l k f o r d  and  Sparwood, 

a re   i nc luded   In   t he   u rban   wa te r   use   ca tegory   (F igu re  1) .  These 

communi t ies   ob ta in   the i r   water   f rom  bo th   g roundwater  and ad jacen t   su r face  

water   sources  (Table  10) .  The rema inder   o f   t he   Bas in ' s   popu la t i on  i s  
c o n s i d e r e d   r u r a l .  

COMMUNITY 

Cranbrook 
Kimber ley 
F e r n i e  
Sparwood 

E l k f o r d  

TABLE 10. WATER SOURCES 

WATER SOURCE 

Creeks,  two  town  wel ls 
Creeks,  town w e l l  
Fa i ry   Creek  
Two town  we l ls  and  two 
r e s e r v o i r s  
B o i v i n  Creek  and 
groundwater   we l ls  
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-.- TABLE 9. URBAN AND RURAL POPULATION AND DMLLINGS 

SUB-BASIN REGION  POPULATION WELLINGS WP/ocIELL. 
RAT IO 

Fern i e 

Fort  Steele 

Canal  Flats 

Ki&erley 

Cranbrook 

Lake  Koocanusa 

Urban: District  of Spamood 
District o f  Elkford 
City  of  Fernie 

Urban  Totals 
Rural : Unincorporated  Areas 
Population and Dwelling  Totals 

Rural : Unincorporated  Areas 

Population 8 Dwell ing Totals 

Rural : Unincorporated  Areas 
Canal  Flats 

Population 8 Duelling  Totals 

Urban:  City of Kinhrley 
Rural : Unincorporated  Areas 
Population 8 Dwelling  Totals 

Urban:  City  of Cranbrwk 
Rural : Unincorporated  Areas 
Population 8 Dwelling  Totals 

Rural : Unincorporated  Areas 
Population 8 Dwelling  Totals 

Masa 

Total  Urban  Population C Dwellings: 
Total  Rural  Population 8 Dwellings: 
Total  Basin  Population 8 Dwellings: 

4,540 
3,187 
5.663 
13,390 
1 ,566 
14,956 

643 
22 1 
864 

1 1 1  

918 

6,732 
1,329 
8,061 

15,893 
4,720 
20,613 

- 

807 

1.189 
1,789 

1 , 546 
1,051 
2.011 
4,608 
526 

5,134 

239 
75 
314 

48 
272 
320 

2,612 
46 1 

3,073 

5 , 734 

7,233 

596 
596 

- 

- 

- 

- 

- 

2.94 
3.03 
2.82 
2.93 
2.98 
2.96 

2.69 
2.95 
2.75 

2.31 
2.91 
2.87 

2.58 
2.88 
2.62 

- 
- 

- 

- 

- 

2.77 
3.  15 
2.85 
- 

3 . 0 0 '  

3.00 

36,015 12,954  2.76 
1 1 , 1 8 6  3,716  2.94 
47,201 16,670  2.85 
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Most   water   use   da ta   were   p rov ided  by   the   p rov inc ia l   M in is t ry   o f  

Environment (MOE) and are  based  on  est imates  suppl ied  by  the 

mun ic ipa l i t ies   themse lves .   Rura l   water   use  i s  based  on  an  intermediate 
f i g u r e   t a k e n   f r o m  a range  o f   water   use   va lues   per   dwe l l ing ;   these  f igures  

were a l s o   p r o v i d e d  by t h e   p r o v i n c i a l  MOE and t h e   I r r i g a t i o n   D e s i g n  Manual 

( B r i t i s h  Columbia  1983). 

Water   supp l ied   by   mun ic ipa l   sources   fo r   the   i ce   manufac turer ,   two 

sawmi 11s  and t h r e e   c o n c r e t e  firms are  deducted  f rom  the  urban  water   use 

t o t a l s   f o r  Cranbrook,  Kimberley  and  Fernie t o   e l i m i n a t e   d o u b l e   c o u n t i n g .  

F ina l   water   use   da ta ,   bo th   u rban and ru ra l ,   by   sub -bas in   a re   p rov ided  
i n  Table  11.   Total   urban  and  commercial   water  use In t h e   B a s i n  1 s  

a p p r o x i m a t e l y   1 5 . 0   m i l l i o n   c u b i c   m e t r e s   p e r   y e a r   w h i l e   t o t a l   r u r a l  

domestic  use i s  s u b s t a n t i a l . l y   l o w e r   a t  3.1 m i l l i o n   c u b i c   m e t r e s   p e r  . 

year.  Most  water  use  occurs i n   t h e  Cranbrook,  Fernie  and  Kimberley 

sub -bas ins ,   as   re f l ec ted   by   t he i r   l a rge r   popu la t i on   bases .  

H o s p i t a l s  - ' 

T h e r e   a r e   f o u r   h o s p i   t a l s   i n   t h e   B a s i n ;   . w a t e r   u s e   e s t i m a t e s   a r e   g i v e n  

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

u r b a n   t o t a l s .  All data .   were   ob ta ined  f rom. te lephone  survey .  

Cranbrook   Reg iona l   Hosp i ta l ' s   water   use  i s  f u l l y   m e t e r e d   w h i l e   F e r n i e  

D i s t r i c t   H o s p i t a l  and  Sparwood  General . Hosp i ta l   on l y   me te r   so f tened  

w a t e r .   F e r n l e   D i s t r i c t   H o s p i t a l   e s t i m a t e d   t h e i r   m e t e r e d   w a t e r   u s e   t o  be 
o n e - t h i r d   o f   t h e i r   t o t a l   c o n s u m p t i o n .  T h l s  h o s p l t a l  uses a water-cooled 

a i r   c o n d i t i o n e r   e x p l a i n i n g  its much higher  consumption  compared t o  

Cranbrook   Hosp i ta l .   F igu res   f o r  Sparwood *General   Hospi ta l   were  based  on 

Fe rn ie ' s   ave rage  number o f   ga l l ons   o f   wa te r   used   pe r  bed per  day 

c o e f f i c i e n t ,  as t h e i r   o p e r a t i o n s   a r e   s i m i l a r .   K i m b e r l e y  and D i s t r i c t  

Hosp i ta l ' s   wa te r   use   f i gu res   were   based  on Cranbrook's  average  usage. 

Thus the   f i gu res   be low  a re   on l y   rough   es t ima tes   bu t   do   p rov ide  a 

genera l   i dea   o f   wa te r   use   by   t he   reg iona l   hosp i ta l s .  
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TABLE 11. DOMESTIC WATER USE DATA 

SUB-BASIN REGION MLLINGS WATER USE 
( d / y r )  

Fern i e  Rural : Uni ncorporated Areas 
Urban: D i s t r i c t   o f  Sparwood 

D is t r i c t   o f   E lk fo rd  
City  of  Fernie 

Sub-Basi n Totals 

Fort  Steele Rural : Unincorporated Areas 
Wasa 

Sub-Basi n Totals 

Canal Flats Rural : Unincorporated Areas 
Canal Flats 

Sub-Basi n Total s 

Kinberley 

Cranbrwk 

Urban: Ci ty  of Kinberley 
Rural : Unincorporated Areas 
Sub-Basion Totals 

Urban: C i t y   o f  Cranbrook 
Rural : Unincorporated Areas 
Sub-Basi n Total s 

Lake  Koocanusa Rural : Unincorporated Areas 
Sub-Basin Totals 

Urban Totals 
Rural Totals 
Upper Kwtenay  River  Basin  Totals 

526 
1,546 
1,051 
2.011 
5,134 

239 
75 

314 
- 

48 

2,612 
461 

3,073 
- 

5,734 
I.sss 
7 , 233 

5% 

12,954 
3,716 

16,670 

389  758.3 
896 879.2 

1 983  518.9 
4 091  018.1 
7 361  234.5 

206 430.4 
64  779.4 

271  209.8 

41 458.8 
234 933.3 
276  392.1 

2 167 566.5 
341  594.3 

2 509 160.8 

5 889  178.9 
1 294 724.3 
7 183 903.2 

514  780.3 

15  028  221.6 
3 088 459.1 

18  116  680.7 
~~~~ ~~ ~~ ~ ~~~~ ~ ~~ ~~ ~~~ 

Notes: 
Rural Water  Use Calculation Based  on Climatic Zones 

90  Days @ 1200 gal/dwelling 1500 gal/dwelling 
275  Days @ 200 gal/dwelling 200 gal/dwel 1 i ng 
(B.C. 1983  and B.C. 1985). 

Tenperate Intermediate 
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TABLE 12. WATER USE BY HOSPITALS 

NUMBER OF BEDS WATER USE 
( m3/y r 1 

Cranbrook  Regional   Hospi ta l   130 
F e r n i e   D i s t r i c t   H o s p i t a l  66 
Sparwood Genera l   Hosp i ta l  27 
Kimberley  and D i s t r i c t   H o s p i t a l  68 

28 332 
29 713 
12  155 
18  066 

TOTAL HOSPITAL WATER USE: 88 266 

Golf  Courses 
T h e r e   a r e   f o u r   g o l f   c o u r s e s   I n   t h e   B a s l n   a l l   o f   w h l c ' h   d r a w   w a t e r  

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

summer, water   use  est imates  have  been  ca lcu lated.  A s  w i t h   h o s p i t a l s ,  

t h e s e   f i g u r e s   a r e   i n c l u d e d   i n   t h e   u r b a n   w a t e r   u s e   t o t a l s   ( T a b l e   1 1 ) .  

The greenskeeper  from  each  course was contac ted   persona l ly .   Cranbrook  
Golf  Course i s  now metered  and i t s  wa te r   use   f i gu res   p rov ide   t he   ave rage  

per   day  per   head  usage  for   the  o ther   courses,   a l though  there w i  11  be a 

v a r i a t i o n  between  courses. 

TABLE 13. WATER USE BY GOLF COURSES 

GOLF COURSE I R R I G A T E D  HEADS SEASON WATER USE 
ACRES(HECTARES) DAYS (m3/yr)  

Cranbrook-  Gol f   Course 85  (34) 320  180 226  451.6 
Kimberley  Gol f   Course 60  (24) 501 90 184  109.8 
Fern ie   Go l f   Course  40 (16) 400  153 227 296.0 
Sparwood Golf  Course 35 (14) 168 77 55 642.1 

TOTAL  GOLF COURSE WATER USE: 693  499.5 

Munic ipa l   Parks 

M u n i c i p a l   p a r k s   i n   K i m b e r l e y  a n d   C r a n b r o o k   a r e   a l s o   i r r i g a t e d   i n   t h e  

summer months  and c o n t r i b u t e   s i g n i f i c a n t l y   t o   s e a s o n a l   w a t e r   u s e  

demands. U s i n g   t h e   r a n g e   o f   v a l u e s   f o r   l a w n   w a t e r i n g   f r o m   t h e   I r r i g a t i o n  

Design  Manual ,   Cranbrook 's   munlc lpa l   parks,   wi th  66 i r r i g a t e d   a c r e s   ( 2 7  

hec tares) ,   use  513 675 t o  589 374 cub ic   met res   per   year   o f   water  and 
K i m b e r l e y ,   w i t h   1 9   i r r i g a t e d   a c r e s   ( 8   h e c t a r e s ) ,   u s e s   1 2 2   1 0 7   t o   1 4 4  308 

cubic   metres  per   year   o f   water . '   Again,   these  f igures  are  a l ready 

i n c l u d e d   I n   t h e   u r b a n   w a t e r   u s e   t o t a l s   f o r   K l m b e r l e y  and  Cranbrook. 



IV. AGRICULTURAL  WATER  USE 

A. Introduction 

Agriculture i s  less  significant  to  the  Basin's  economy  than  mining  or 
forestry,  contributing  just  over $7 million  annually  in  production 
values,  and  accordingly  uses  significantly less' water.  Cattle  ranching 
i s  the  dominant  activity  due  to  geographic  and  climatic  constraints, 
although  field  crops  such  as  hay  and  alfalfa;  specialty  items  such  as 
honey,  hothouse  vegetables  and  nurseries,  and  several  dairy  and  poultry 
farms  near  Fernie  and  Sparwood  supply a portion  of  local  market  demands. 
According  to  the 1986 Census of Agriculture,  there  are  306  farms  in  the 
Basin,  down  from  402 i n .  1981 (Canada  1987a).  Table 14 indicates  the 
number of farms  per  sub-basin  and  Figure 3 shows  designated  Agricultural 
Land  Reserves in the  Basin. 

TABLE 14. NUMBER  OF  FARMS 

SUB-BASIN NO. OF FARMS 

Fern1 e 
Fort  Steele 
Canal  Flats 
Kimberley 
Cranbrook 
Lake  Koocanusa 

48 
43 

8 
52 
81 
74 - 

UPPER  KOOTENAY  BASIN 306 

Cattle  ranching  or  beef  production  provides  an  area  of  potential 
opportunity;  however,  It i s  unlikely  that  the  Basin's  agricultural 
sector  will  expand  significantly.  Competition  for  rangeland  from 
non-agricultural  uses  and  the  continuing  trend  towards  hobby  farms 
are  limiting  factors. 

6. Livestock  and  Irrigation  Water  Requirements 

Livestock  data,  such  as  type  and  population  in  each  sub-basin,  were 
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obtained  from  the 1986 Census o f  Agriculture  (Canada  1987a).  These  data 
were  multiplied by a water  use  coefficient  to  determine  the  amount  of  water 
required by each  livestock  type in each  sub-basin.  Table  15  provides a 
summary of this  information  as  well  as  total  water  use  requirements  for 
livestock in each  sub-basin  and  the  Basin. 

The  water  use  coefficient  for  each  livestock  type  was  estimated  following 
discussions  with  the  District  Horticulturist and the  federal  Atmospheric 
Environment  Service.  The  D.lstrict  Horticulturist  provided  estimates  of  water 
use  per  day  for a range of temperatures  for  each  livestock  type  (British 
Columbla  1988a).  Degree-day  data  for  various  locations  in  the  Basin.  were 
provided by the  federal  Atmospheric  Environment  Service  (Canada 1988~). Then, 
the  number of days  in  each  sub-basin  in  specified  temperature  ranges  were 
multiplied  to  determine  water  use by each  livestock  type. 

Previous  water  use  studies  have used coefficients  for  livestock  derived by 
the  Prairie  Provinces  Water  Board;  however,  the  Board's  coefficients  are  based 
on a hotter,  drier  climate  and  do  not  adequately  represent  the  Upper  Kootenay 
River  Basin. 

A similar  method  was  employed  to  determine  water  use  for  agricultural 
crops.  Cultivated  areas  were  identified  from  air  photos  and  cross-checked by 
field  survey  to  determine  crop  type,  irrigated  and  non-irrigated  acreage  and 
any  new  activity.  The  total  agrjcultural  area  observed  to  be  irrigated  was 14 
122.5  acres  or 5 715.2  hectares.  The  Fernie  and  Canal  Flats  sub-basins  had 
the  least  amount of agricultural  activity.  Some  difficulty  was  experienced In 
determjning i f  some  crops  were  under  Irrigation  as  they  had  already  been 
harvested.  Others  that  looked  dry,  were  reported  to  have  been  irrigated  at 
least  once.  However, a range of water  use  for  each  crop  type in two 
representative  climatic  zones  was  provided by the  District  Horticulturist  and 
the  irrigated  hectares  were  multiplied by this  coefficient  (Table 16) (British 
Columbia 1988a). 

Based  on  the  above  assumptions  and  calculations,  livestock  use 255 784 
cubic  metres  per  year  of  water  and  irrigation  accounts  for 27.9 million  cubic 
metres  per  year  of  water.  Total  agricultural  water  use by sub-basin  is 
summarized  in  Table  17;  total  water  use  for  agr1,culture i n  the  Upper  Kootenay 
River  Basin  is  estimated  at  28.2  million  cubic  metres  per  year. 
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i TABLE 17. TOTAL  AGRICULTURAL  WATER  USE 

i SUB-BASIN  LIVESTOCK 
(m3/yr) 

IRRIGATION 
(m3/yr) 

ALL  AGRICULTURE 
(m3/yr) 

Fe rn fe  18  679.9 
F o r t   S t e e l e  56 739.2 
Canal F l a t s  30  216.8 
Kimberley 16 098.7 
Cranbrook 64  465.6 
Lake  Koocanusa 69 583.4 

Bas in   To ta l s  255 783.6 

542 146.2 
8  363 838.2 

709  640.7 
2  095 130.9 
9 345 131 . O  
6  851  821.4 

27 907 708.4 

560 826.1 
8  420  577.4 

739  857.5 
2 111 229.6 
9 409 596.6 
6  921  404.8 

28 163  492.0 
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INSTREAM WATER USE 

es a re  an e s s e n t i a l   c o n s i d e r a t i o n  i n  a l l  
w a t e r   a l l o c a t i o n   d e c i s i o n s .   W h i l e   d i f f i c u l t   t o   q u a n t i f y ,  minimum 
st reamf lows and l a k e   l e v e l s   a r e   o f t e n  needed t o  meet many resource  

management o b j e c t i v e s .   T h i s  i s  c e r t a i n l y   t h e   c a s e   i n   t h e  Upper  Kootenay 

R i v e r   B a s i n   w h e r e   h y d r o e l e c t r i c   p r o d u c t i o n ,   f i s h e r i e s  and r e c r e a t i o n   a r e  

important  non-consumptive  water  uses. , Th is   s tudy does n o t   a t t e m p t   t o  

q u a n t i f y   t h e   w a t e r  needs o f   t hese   sec to rs ,   bu t  a b r i e f   d e s c r i p t i o n   o f  

each i s  i nc luded .  
B . C .  Hydro  operates  two  smal l   hydro s i t e s  i n   t h e   B a s i n   n e a r   F e r n i e :  

E l k 0  and A b e r f e l d i e   ( F i g u r e  3 ) .  A t  peak f lows,   E lk0   genera tes  9.6MW and 
Aber fe ld ie   genera tes  5MW; b o t h   a r e   r u n - o f - t h e - r i v e r   p l a n t s ,   t h e r e f o r e  

o u t p u t  i s  dependent  on  f low. I n   a d d i t i o n ,   t h e   p r o v i n c i a l   M i n i s t r y   o f  

Environment,  Water Management Branch,   ind ica tes   there   a re   11   o ther   water  

l i c e n c e s   i s s u e d   i n   t h e   B a s i n   f o r   s m a l l   h y d r o   p r o d u c t i o n ;   m o s t   o f   t h e s e  

a r e   a s s o c i a t e d   w i t h   s a w m i l l s  o r  ranch ing   ope ra t i ons  and no t   connected   to  

B.C. Hyd ro ' s   t ransmiss ion   g r i d .  

The p r o v i n c i a l  MOE F i s h  and Wi ld l i fe   Branch  opera tes   the   Kootenay  
Trou t   Hatchery   approx imate ly  50 k i lomet res   sou theas t   o f   Cranbrook .  Based 

on i n fo rma t ion   . p rov ided   by   t he   Ha tche ry  Manager, i t  was c a l c u l a t e d   t h a t  

t he   ha tche ry   requ i res   app rox ima te l y  5 . 3  m i l l i o n   c u b i c   m e t r e s   o f   w a t e r   p e r  

year;  99 pe rcen t  o f  t h i s  i s  f o r   f i s h   c u l t u r e   w h i l e   t h e   r e m a i n i n g  one 

pe rcen t  i s  f o r   domes t i c  use, a q u a r i a   i n   t h e   v i s i t o r  showroom, lawn 

i r r i g a t i o n  and f i r e   p r o t e c t i o n .  All water  i s  re tu rned   t o   Norbu ry   C reek .  

There   a re   a l so   18   wa te r   s to rage   l i cences   i n   t he   Bas in ,   acco rd ing   t o  

t h e   p r o v i n c i a l  MOE Water Management Branch.  These t o t a l   l e s s   t h a n  3.7 

m i l l i o n   c u b i c   m e t r e s   p e r   y e a r  (3000 a c r e - f e e t )  and a r e   m o s t l y   f o r  

hab i ta t   conse rva t i on   pu rposes .  The C o n s e r v a t i o n   O f f i c e r   i n   N e l s o n ,  B.C., 

was a l s o   a b l e   t o   i d e n t i f y   s p e c i e s   s e n s i t i v e   t o  changes i n  w a t e r   l e v e l s   i n  

the   Bas in .  These inc lude   osp rey ,   wh i te ta l l   dee r  and m u s k r a t s .   I n  

a d d i t i o n ,  Bummers F l a t s  i s  an impor tan t   wa te r fow l   s tag ing  and breed ing  

a rea   (F igu re  3) ;  t h e r e f o r e ,   p r e s e r v a t i o n   o f   t h i s   w e t l a n d   h a b i t a t  I s  
impor tan t .  
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VI. SUMMARY 

.a1 Water  Use  Estimat 

Consumptive  water  use  for  each  sector  and  sub-basin  is  summarized  in 
Table 18. The  Kimberley  sub-basin  (pop. 8000) uses  the  most  water  due  to 
its  high  Industrial  water  demands.  Fernie  (pop.  15,000)  and  Cranbrook 
(pop. 20,000) are  next  with  mining  dominating  in  the  Fernie  sub-basln  and 
agriculture  in  the  Cranbrook  sub-basin;  both  of  these  sub-basins  also 
have  signlficant  domestic  and  commercial  water  use.  Total  annual  water 

cubic use  in  the  Upper  Kootenay  River  Basin is approximately 82.9 million 
metres  per  year. 

Industrial  water  use  accounts  for 44 percent  of  the  Basin's  tota 
water  use.  Crestbrook  Forest  Industry's  pulpmlll  and  Cominco's 

1 
1 ead, 

zinc  and  sllver  mine  contribute  to  Kimberley  sub-basin's  high  industrlal 
water  use (72 percent  of  total  industrial  water use). Fernie  sub-basin's 
s i x  coal  mines  are  major  industrial  users  in  that  sub-basin. 

Although  agriculture  is  not a major  economic  activity  in  the  Basln, 
it  still  accounts  for a significant  portion  of  the  water  use  total (34 
percent).  As  would  be  expected,  most  agricultural  water  use  occurs  in 
the  three  least-mountainous  sub-basins:  Cranbrook,  Fort  Steele  and  Lake 
Koocanusa.  Irrigation  of  forage  crops  such  as  hay  and  alfalfa  is  the 
major  water  requlrement  in  the  agricultural  sector. 

.. 

Domestic  and  comerical  water  use  generally  parallels  population 
although  the  Fernle  sub-basin  uses  more  water  than  Cranbrook.  There  are 
three  small  urban  centers  in  the  Fernie  sub-basin,  each  with  their  own 
range  of  commercial  services  and  amenities,  compared  to  one  urban  center 
in  the  Cranbrook  sub-basin;  perhaps  economies  of  scale  contribute  to  this 
anomaly  or  perhaps  Cranbrook  meters thei'r water  more  accurately  or  uses 
water  more  efficiently. 

0.  Water  Use  Forecasts 

A major  increase  in  water  use  in  the  foreseeable  future  is  not 
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TABLE 18. TOTAL WATER USE I N  THE UPPER KOOTENAY RIVER BASIN 

SUB-BAS I N  INDUSTRIAL I M E S T I C  AND AGRICULTURE TOTAL PERCENT OF BASIN'S 
(m/yr) COMMERCIAL &yr) W y r )  WATER USE 

@yr) 

Fernie 

Fort  Steele 

Canal Flats 

Kimberley 

Cranbmk 

Lake  Koocanusa 

Basin  Total 

Percent o f  
Basin's 
Water  Use 

9  811  839.01 

42 430.7l 

42 430.7' 

26  602  494.4 

33 092.8 

53  718.0 

36 586 005.6 

44 

7 361  234.5 

271  209.8 

276 392.1 

2 509  160.8 

7 183  903.2 

514  780.3 

18  116 6 8 0 . 7  

22 

560  826.1 

8 420  577.4 

139 851.5 

2 111  229.6 

9 409 596.6 

6  921 404.8 

28 163  492.0 

34 

17  733 899.5  21 

8 734  217.9  11 

1 058 680.3 1 

31 222 884.8 38 

16  626 592.6 20 

7 489 903.1  9 

82  866  178.2 

'Due to   con f ident ia l i t y   o f  water use figures  in  the  forestry  sector,  the  industrial  totals for Fernie,  Fort 
Steele and  Canal F la ts   re f lect  each sub-basin's water use i n  mining and other  industr ia l   act iv i t ies (no 
others in  Fort  Steele and  Canal Flats)  plus  one-third  of  the  three sub-basins to ta l  water use for  forestry. 
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e x p e c t e d ,   i n d e e d ,   p o p u l a t i o n   p r o j e c t i o n s   i n d i c a t e  a d,ec l ine i n   t h e   n e x t  

few  years   fo l lowed  by  a g r a d u a l   i n c r e a s e   t o   t h e   y e a r  2010 (Tab le   19 ) .  

Water   use  forecasts   have  been  ca lcy la ted '   based  on  current   water   use  and 

percent  change i n   p o p u l a t i o n   p e r   y e a r .   P o p u l a t i o n   f i g u r e s   f o r   t h e   t h r e e  
h e a l t h   a r e a s   i n   t h e   B a s i n  and percent   change  da ta   fo r   the   Reg iona l  

D i s t r I c t   o f   E a s t   K o o t e n a y   w e r e   o b t a i n e d   f r o m   t h e   p r o v i n c i a l   M i n i s t r y   o f  
Economic  Development  (1988d  and  1988f). 

These f i g u r e s   a r e ,   o f   c o u r s e ,   e x t r e m e l y   s u b j e c t i v e   a s   w a t e r   u s e   i n  
t h e  Upper  Kootenay  River  Basin seems more  dependent  on i n d u s t r i a l  

a c t i v i t y   t h a n  on p o p u l a t i o n .  For example, t h e   l i f e   e x p e c t a n c y   o f  

Cominco 's   lead,   z inc  and  s i lver   mine i n  K imber ley i s  t en   yea rs .   Wh i le  

t h e   c l o s u r e  i s  r e f l e c t e d   t o  a degree I n   p o p u l a t i o n   f o r e c a s t s ,   t h e  

s i g n i f i c a n t   w a t e r   u s e   o f   t h e   m i n e   i t s e l f  has n o t  been  deducted  from  these 

t o t a l s .   S i m i l a r l y ,   l i f e .   e x p e c t a n c i e s   o f   t h e   c o a l   m i n e s   h a v e   n o t  been 

i n c o r p o r a t e d   i n t o   t h e   f i g u r e s .  It i s  hoped t h a t  new economic 
developments will rep lace   t hose   t ha t   a re   phased   ou t .  

C .  Concludins Remarks 

The water   use   f igures   p resented  i n   t h i s   r e p o r t   a r e   a p p r o x i m a t i o n s  

o n l y ,   t o  be  used f o r   g r o s s   l e v e l s   o f   c o m p a r i s i o n  among s e c t o r s  and 

sub-basins. A more r igorous   approach  wou ld   be   necessary   be fore   de ta i led  

water   resource  management dec i s ions   cou ld   be  made, p a r t i c u l a r l y   w i t h  

respec t   t o   non -consumpt i ve   o r   i ns t ream  uses .  
Fo r   add i t i ona l   backg round   i n fo rma t ion   on   t he   Bas in ' s   phys i ca l   and  

b i o l o g i c a l   r e s o u r c e s   a n d   e x l s t i n g  and p o t e n t i a l  economic a c t i v i t i e s ,  

r e f e r   t o  "Water  and  Related  Resources i n   t h e  Upper  Kootenay  River  Basin" 

prepared  by  Environment Canada, Inland  Waters  and  Lands,  February  1988. 
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