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ABSTRACT 

To prov ide  a data  base  for   long-term  water demand f o r e c a s t l n g  and 
p l a n n l n g ,   w a t e r   u s e . l n   t h e  Lower  Kootenay R ive r -   Bas ln ,  I s  es t ima ted   f o r  
t h r e e  economlc  sectors  and f i v e  sub-baslns. '   Informat lon  sources  Include 
e x l s t l n g   p o p u l a t l o n ,   a g r l c u l t u r a l  and l n d u s t r l a l   d a t a   f r o m   f e d e r a l ,  
p r o v l n c l a l  and mun lc ipa l   agenc les ,   p r lva te   sec tor   ln te rv lews and f l e l d -  

. .  

work. 

Annual  water  use l n   t h e   B a s l n  I s  e s t l m a t e d   t o  be 27.4  m l l l l o n   c u b l c  
metres.   Agr icu l ture  accounts  for  5 3 . 7 .  percen t   o f  t h l s  t o t a l ,  w l th  
.domestic and  c,ommerclal  water  use  accountlng f o r  43.9 percent .  
I n d u s t r l a l   w a t e r  use - 1 s  2 . 4  percent .  M o s t  w a t e r  use  occurs I n   t h e - S o u t h  
Lake  sub-basln: A major  Increase l n  water demand I s  not  expected I n   t h e  
fo reseeab le   fu tu re .  
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RESUME 

L'utlllsatlon  d'eau  du  bassln  Inferleure  de  la  rlvlere.  Kootenay  est 
estlmee  pour  trols  secteurs  economlques  et  clnq  sous-basslns  dans  le  but 
de  fournlr  une  banque  de  donnee  pour  la  planlflcat.lon  et  'la.  predlctlon  de 
besoln.en  eau  a,long  terme.  Les  Informatlons  sur  la  population  actuelle, 
ltagrlculture.  et  ,l'lndustrle  viennent  de donniies d'agences.  federales, 
provlnclales  et  .munlclpales,  d'entrevue  avec'  le  secteur  publlque  et  de 
travall  sur  le  terraln. 

L'utlllsatlon  d'eau  annuelle  du  bassln  est  estlm6e b 27.4 mllllons  de 
mgtres  cubes.  L'agr.lcu9ture  utlllse  53.7 .p.. 100 de  ce  montant, 
l'utlllsatlon  domestlque  et  commerclale 43.9 p. 100 et  l'lndustrle 2..4 p. 
100. La plupart  de  cette  utlllsatlon  d'eau  vtent  du  sous-bassln  South 
Lake.  On  n'entrevolt  pas  une  augmentatlon  slgnlflcatlve  de  besoln  en  eau 
dans  un  avenlr  rapproche. 
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1. INTRODUCTION 

A .  Study  Oblect lves 

The d b j e c t l v e   o f  t h l s  study 1 s  t o   e s t i m a t e   w a t e r   u s e   I n  the Lower 

Kootenay  Rlver  Basln  by economic sec tor  and  sub-basln.  Sources  of  water 

use   da ta   and  methods   o f .   us ing   th is   da ta   a re   a lso   lden t l fed  and  may,:serve 

as '   gu ide l ines i n  fu ture  water   use  s tud les.  The c o l l e c t i o n   o f   w a t e r   u s e  

In fo rma t ion  1 s  t h e   i n l t l a l   s t e p  I n  long-term  water  use  forecast lng  and 

p l a n n l  ng . 

The . f i g u r e s  i n  t h i s  repo r t   a re   es t ima tes  and In tended  on ly  as base l i ne  

d a t a   f o r   f u t u r e   w a t e r  use inves t lga t lons .   For   the   purposes   o f   th ls  

study,  water  use  est imates  ar ,e  general ly  restr !cted t o  water   wi thdrawal  
f rom  sur face and 'ground  water  sources. I n  mos t  Instances, -  i t  I s  no t  

p r a c t i c a l   t o   a c c o u n t   f o r   r e t u r n   f l o w s .  

J 

Instream  water  uses  such as 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 

w i l d l i f e   ' r e q u i r e   e x t e n s i v e   r e s e a r c h .  and a r e   t h e r e f o r e  beyond t h e  scope -o f  

t h l s  study. However, the i r   impor tance  cannot  be over looked l n   f u t u r e  

water   resource  p lanning and a br1e. f   d iscuss ion.   o f   ins t ream  water  

requlrements i s   i n c l u d e d .  

B .  Economic Sectors 

Water use e s t i m a t e s   a r e   c l a s s i f i e d   i n t o   t h r e e   m a j o r  economic sec tors .  

1 .  I n d u s t r i a l  

2.  Domestic  and  Commercial 

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

These ca tegor les   a re   cons i s ten t  w i th  water   use  data  obta lned  for   the 

Okanagan, Slmllkameen and Ket t le-Granby  Rlver   Basins.   Inst ream  f low 

requi rements  are  cons idered  separate ly .  
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C .  Sub-Basins 

Est lmates  o f   water   use  have 'been  determlned  for   the  Basln and i t s ' f l v e  

deslgnated  sub-baslns. The a s s o c l a t l o n   o f   w a t e r   u s e   d a t a   w l t h   s p e c l f l c  

g e o g r a p h l c   u n l t s   ' o f   t h e   B a s l n   f a c l l l t a t e s   l d e n t l f l c a t l o n   o f   c o m p e t l n g  

water  uses. I n  a d d l t l o n ,   t h i s   l n f o r m a t l o n   c o u l d   p r o v e   u s e f u l  I n  f u t u r e  

determlnat lons . .  o f   w a t e r   q u a l l t y   c r l t e r l a  and p l a n n l n g   o b j e c t l v e s   f o r  

s p e c l f l c   a r e a s   I n   t h e  Basln. 

The f lve  deslgnated  sub-baslns  are  Slocan,  North  Lake, West  Arm, South. 

Lake  and  Hoyle ( f l g u r e - 1 ) .   T h l s  breakdown was s e l e c t e d ' o n   t h e   b a s l s   o f  

watershed  boundarles and common land-use  pa t te rns .  I n  m o s t  Instances 

sub-basln  boundar les  fo l low  those  of   aggregated  watersheds  deslgnated  by 

the Water Management Branch o f .  the B r l t l s h  Columbla H l n l s t r y  o f '  
Environment  and  Parks.   Indlv ldual   sub-baslns were  p lan lmetered t o  

d e t e r m l n e   ' t h e i r  a p p r o x i m a t e  a reas ;   t hese   f i gu res   a re   p rov lded   I n  

t a b l e  1 .  The t o t a l   a r e a   o f   t h e  Lower  Kootenay  River  Basln I s  

approx lmate ly   1 .8   m i l l lon   hec tares .  

TABLE 1 .  AREAS OF SUB-BASINS 

~~ ~ ~~ 

Sub-Bas 1 n Hectares 

51  ocan 
West A r m  
Nor th  .Lake 
South  Lake 
Moyl e 

356 000 
139 000 
725 000 
432 000 
156 000 

T o t a l  Area o f  Lower 
Kootenay  Rlver  Basln 

~~~ 

1 808 000 
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11. INDUSTRIAL WATER USE 

. .  

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

- .  

fh ls   ca tegory   Inc ludes   p r imary   resource   Indus t r ies   such as min,ing  and 

fo res . t ry  as w e l l  as large-scale  manufactur ing,   process ing and o the r  

a c t I v i t i e s . w h i c h   a r e   n o t   I n c l u d e d   I n   t h e   d o m e s t l c  and  commerc'lal category,  

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 s  l i m i t e d  due t o   t h e   s m a l l   l o c a l   m a r k e t  

and long  dis, tances  to-   major  centres.   Lumber-processing i s  an  important 

economic a c t i v i t y   i n   t h e   B a s i n ;  however, . t h i s  i n d u s t r y  I s  not  an 

important  water  user.  Most  i n d u s t r i a l   w a t e r   u s e   o c c u r s   i n  the food  and 

beverage  industry  which i s  predominant ly   loca ted   In   the   Cres ton   a rea ,   fo r  

example a s ing le  brewery in Creston  accounts  for   approximately 63 percent  
o f  l n d u s t r l a l   w a t e r  -use l n   t h e  B a s l n .  A l though   rn ln lng   t rad l t l ona l l y  

played an i m p o r t a n t   r o l e   i n   t h e   B a s i . n ' s  economy and considerable 

e x p l o r a t i o n   a c t i v i t y   i s  still tak ing   p lace ,   t he re  I s  cu rcen t l y   on l y  one 

opera t i ng   m lne   I n   t he   a rea .  The C a n a d i a n   P a c i f i c   R a i l w a y   f a c i l i t i e s   i n  

N e l s o n   a r e   a l s o   i n c l u d e d   I n   t h e   i n d u s t r i a l   w a t e r  use  category. - 
. -  

B. Methods f o r  Determlnlng I n d u s t r i a l  Water Use 

To a r r i v e   a t  an   es t imate   o f   Indus t r ia l   water   use   in   the   Bas in ,   -ma jor  

i n d u s t r i a l   w a t e r   u s e r s  were I d e n t i f i e d  and  t,hen q u a n t i t i e s   o f  w a t e r  used 

by t h e   i n d i v i d u a l  f i r m s  de te rm ined   ( f i gu re  2). Small  mineral  producers, 

de f ined as produc ing   less   than  ten   tonnes   o f   o re   annua l ly ,   a re   no t  

Inc luded i n  t h i s  invento'ry.  

The fol lowing  Informat ion  sources'   were  used t o  determine  major 

i n d u s t r i e s   o p e r a t i n g  I n  the  Basin.  

1. Canada Employment Centre: The Employers '   D i rector ies  for   Nelson 

and  Creston 

2. Nelson and D i s t r i c t  Chamber o f  Comnerce 

Pub l i ca t i on   da ta   f o r   t hese   sou rces  i s  I n c l u d e d   i n   t h e   b i b l i o g r a p h y .  

. .  



CRR.  Cokdian Pacific Uailway 

K.F.F! Kootenay Forest Products 

H.C.C. Mwdow Crook Cedar Co. 

C.F.I. Crestbrook Forest Industrie! 

J.H.H. - J . H . Huscroft 
C.B. Columbia Breweries 
P.D. Palm  Dairies 

f 
r' 

WASHINGTON ' MONTANA 
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3. Creston Chamber o f  Commerce 

4. B r l t l s h  Columbla M l n l s t r y  o f  Envlronment. and Parks:  Water 

L l cens lng   'Da ta 'and   Po l l u t l on   Con t ro l   Pe rm l t s  

5 .  B r l t l s h  Columbla  and Yukon Chamber of   Mlnes:   'Locat lon  o f   Mln lng 

Proper t Ies  Map and B r l t I s h  Columbla'   Mlneral   Explorat lon  Review 

1985 

6. B r l t l s h  Columbla M l n l s t r y  o f  Lands  and Forests:  Tlmber  Supply 

7 .  Reglonal D l s t r I c t  o f  Central  Kootenay (RDCK) 

8.  .Nelson  and  Creston  Area B.C. Telephone  Dl rector les 

9.  Canadlan  Mlnes Handbook 1984-85 

10.  Hadlson's  Canadlan Lumber D l r e c t o r y  1985 

Area Yleld  Analy,sIs  Reports 

Es t lma tes   o f   wa te r   use   f o r   l nd i v ldua l  f i r m s  c o u l d   o f t e n  be obtained  by ' . 

d l r e c t   c o n s u l t a t i o n   w l t h   p l a n t  managers. The r e s u l t s   o f  a n a t l o n a l  

I n d u s t r l a l   w a t e r  use  surve'y c a r r i e d   o u t   I n  1981  by  Environment Canada I n  ' 

con junc t i on  w l th  S t a t i s t i c s  Canada provided  water  use  data on some o f  t h e  

larger  lumber-processlng  plants  (Tate  1981).  I n  some Instances lt was 

necessary t o   c a l c u l a t e  a c o e f f l c l e n t ,   o r   I n d u s t r y  norm, f rom  exlst !ng 

data and apply  l t  t o  s l m l l a r   o p e r a t i o n s  for whlch no data was a v a i l a b l e .  

r' 

C.  Mining 

The o n l y   m l n e   o f   s l g n l f l c a n t   s l z e   c u r r e n t l y   o p e r a t l n g  i n  the   Bas in  I s  t h e  

S l l vana  d iv ls lon   o f   D lckenson  Mlnes   wh lch  employs 39 peop le   (Har r i s  

1986). I n  1985, 23 059 tonnes  of   s l lver/ lead/zlnc  ore  were  mlned  and 

m i l l e d  on s l t e   a t  Sandon near'New  Denver, B r l t l s h  Columbla'(Br led  1986).  

Water I s  e s s e n t i a l  . ln  the   p rocess lng  of ore   I n to   concen t ra te  and t h e  

m a j o r l t y   o f   w a t e r  use a t  Dlckenson l s  f o r  t h i s  purpose. O f  t h e  

approx imate ly  200 cubic, metres  per  day o f  water   wl thdrawn  f rom  Tr lbutary  

Creek,  most I s  used I n  the m l l l l n g   p r o c e s s .  A s m a l l   p o r t l o n  I s  a l s o  used 

i n  underground d r l l l l n g   o p e r a t i o n s   ( I b i d ) .  The mlne was I n  o p e r a t i o n  
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f l v e  days a week f o r  a t o t a l   o f  260 days las t   year   b r lng lng   the   water   use  

t o t a l   t o  52 000 cubic  metres  per  year. I n  addl t lon. ,   the  mlne  operates a 

Pe l ton  Wheel hyd ro -d r l ven   t u rb lne  on f lows  f rom  Carpenter  and.Tr lbu. tary 

Creeks. The wheel i s  c u r r e n t l y  used t o  supply power t o   r e s l d e n t s   o f  
Sandon ( l b l d ) .  

As  o f  December 31 , 1985 ore  r.eserves a t  Dlckenson  were  recorded a t  39 009 

tonnes  (Dlckenson, 1985, p.   12-13).   Al though  explorat lon was malnta lned . . '  

a t .  a h l g h   l e v e l   d u r l n g  1985, .this was a . s l g n l f l c a n t   d r o p   f r o m  1984 

leve ls .   Fu tu re   ope ra t l on  will depend t o  a g rea t   ex ten t  on  Increased  ore 

reserves and f a v o u r a b l e   s l l v e r   p r l c e s .  . . . 

The L l t t l e  T l m  Mlne,  east  of  Slocan, was t o   b e g l n   o p e r a t l o n  t h i s  summer 

at   approx lmate ly   100  tonnes  per  day b u t   l o w   s l l v e r   p r l c e s  have r e s u l t e d  
i n  an i n d e f l n l t e   d e f e r r a l  o f  the  operat . lon  (Addle 1986) .  

There i s  conslderable.   exp1.orat lon  act lv l ty   occurr lng  J throughout   the 

Basln. The p o s s l b l l l t y   e x l s t s  for  a s l g n l f l c a n t   I n c r e a s e   I n   m l n l n g   w a t e r  

demands should  fu ture  market   condl t lons become more, favourable.  

D. F o r e s t r y  

Fo res t r y  and f o r e s t r y - r e l a t e d   I n d u s t r y  I s  an  Impor tant   sector  i n  t h e  

economy o f   t he  Lower Kootenay.Rlver  Basln.   Lumber-processing  operat lons 

a re  the major   water   users   w l th ln   the   fo res t ry   sec tor .  

The re   a re   s l x   l a rge  mllls opera t l ng  I n  the  Basln,  each  employing 20 or  
more workers. The l a r g e s t   o f   t h e s e  I s  t he   S locan   Fo res t   P roduc ts   saml l l  

which  employs  approxlmately 225 people.   Other   operat ions  Inc lude 

Kalesnlkof f   Lumberlng, Meadow Creek  Cedar, Wynndel Box and Lumber, 

Crestbrook  Forest   Indust r ies and J.H. Huscro f t .  I n  a d d l t l o n   t o   t h e s e  

l a r g e r   p l a n t s ,   t h e r e   a r e   a p p r o x l m a t e l y   1 3   s m a l l e r   m l l l s   u h l c h  employ a 

t o t a l  o f  38 workers. 
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The Kootenay  Forest  Products mill I n  Nelson  employed  approxlmately 350 

w o r k e r s   p r i o r   t o  i t s  c l osu re  I n  1983; t h e   f o r e s t   l i c e n c e  has r e c e n t l y  . 

been  advert!sed  and  .there i s  a p o s s i ' b i , l i t y   t h a t  the mill will' reopen 

sometime next  year  (Bradley  1986).  No dec is ions  had  been  conflrmed' a t  

the t i m e   o f   t h i s   s t u d y  and i t  i s  !mposslble t o   a n t l c i p a t e   t h e   s c a l e   o f  

f u t u r e   o p e r a t l o n s .  . ,  

A l t h o u g h   o f f i c i a l s   f r o m  each  o f   the  s ix   larger   sawmi l ls   were  contacted I n  
a telephone  survey, none were ab le   to -   p rov ide   accura te   es t imates   o f   water  

use. However, t he   1n fo rma t i . on   ob ta ined   i nd i ca ted   t ha t - the  mills i n  t h e  

Basin  genera l ly   use .wa te r  f o r   s a n l t a t l o n ,   c o o l i n g  and l u b r i c a t i n g  saws, 

and for  water ing  lumber  yards.   Water ing  takes  place  dur ing  the summer 

months t o  keep  dust t o  a minimum  and p r e v e n t   f i r e s  I n  the  s tored  lumber .  

A s  no water  use  flgures  were  obtained f rom the  telephone  survey, it was 

necessary t o  c o n s u l t   t h e   N a t i o n a l   I n d u s t r i a l  Water .Use Survey  carr led  out  

by S t a t i s t l c s  Canada and Environment Canada I n  1981. Foyr s a w m i l l s   I n  

t h e  Lower Kootenay  River  Basin  responded t o   t h e   s u r v e y  and cop les   o f  

t h e i r  completed  questionnaires  were made a v a i l a b l e   f o r   t h i s   s t u d y .  By 

comblnlng  data on w a t e r  i n t a k e  and number o f  employees f o r   t h e s e   f o u r  

mills, i t  was p o s s i b l e   - t o   e s t i m a t e  a c o e f f i c i e n t   f o r   p e r  employee  water 

use I n  sawmi l l   operat lons.  The aggrega ted   wa te r   i n take   I s  82- 603 cubic  

metres  per  year  for  a t o t a l   o f  579 employees (Tate  1981). The per 

employee  water  use I s  e s t i m a t e d   a t  143  cublc  metres  per  year. 

Cur ren t   employee  counts   fo r   the   sawmi l l s   opera t ing   in   the   Bas in  were  

obtained  f rom  the  Nelson  and  Creston  Employers '   Director ies.  These 

f i g u r e s  were m u l t i p l i e d  by the ,per  employee  water  use c o e f f i c i e n t   o f  143 

cubic  metres.   per day t o   a r r i v e   a t  a water   use  est imate  for   each mlll. 

The sawmi l ls  were. . t h e n  gr0upe.d i n t o  the appropr iate  sub-basins and 

separate  sub-basln  water  use  totals  were  calculated as I n d i c a t e d   I n  

tab le .  2. 
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TABLE 2. M I L L S  WATER USE 

Sub-basin  Sawnill  (location) 
Water  Intake  Sub-basin 

Empl'oyeesl * 2  (cubic metres/  Totals3 
year) 3 

Slocan 

West Ann 

North  lake 

South  lake 

My i e 

Slocan  Forest  Products  (Sloian) 
Kalesnikoff Lumbering Co. (Thnms) 
Other S m a l l  Operations 

Other  Small  Operations 

headow  Creek Cedar Co. (Headon Cr) 
Other S m a l l  Operations 

Uynndel Box and L u r k -  (Uynndel) 
Crestbrook  .Forest  Ind.  (Creston) 
J.H.  Huscroft  (Erickson) 
Other S m a l l  Operations 

Other S m a l l  Operations 

224 
62 
5 

13 

29 
1 8  

118 
60 
20 

2 

0 

ZOO0 
8900 

7 0 0  

1 9 0 0  

4 1 0 0  

- 

LggQ 

16 900 
8 600 
2 9 0 0  
300 

41 600 

1 9 0 0  

6 7 0 0  

28 700 

10 900 

lCanada  1986a and 1986b 
ZRichardson  1986 
%?ounded to  the  nearest 1 0 0  cubic metres 

E .  Food and  Beverage  Processing 

The South  -Lake  sub-basin  contains  most o f  the food  and  beverage 

processing  operat ions  in  the  Basin.   Columbia  Breweries,  a major water 

user, i s  l oca ted  i n  C r e s t o n .   T h i s   p l a n t   i s   c u - r r e n t l y  the l a r g e s t   s l n g l e  

i n d u s t r i a l .   w a t e r   u s e r   i n   t h e   B a s i n  w i th  a recorded  water  intake o f  

approx imate ly  420 000 cubic'  metres for  1985 (McLeod 1986). Some 45 000 
cubic  metres o f  w a t e i  were a c t u a l l y  consumed i n  the  product ion  process 

( i b i d ) .  The remainder . o f  t h e   w a t e r   i s  used i n  cool ing  processes  and  for  

s a n i t a t i o n   p r i o r   t o  i t s  eventual   d ischarge.  
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Hajor  food  processing  operat lons  In  the  South  Lake  sub-basln  include 

Creston  Cooperat ive  Packers,   A l ls ta te  Gra in  Dehydratem,  Tr ip le-D  Meats 

and Thompson Heats.   Creston  Val ley Foods has r e c e n t l y  been,  purchased  by 

Spedl fores,  a company lnvo lved  . I n  the   p roduc t l on  . .  o f  seed  potatoes  (Laing 

1986) .   Spedi fores  could  not   be  reached  for  comment on  water  use I n  I t s  

operations.  For  the  iemalnlng  companies  mentloned  above,  telephone 

c o n t a c t .  w l th  i n d u s t r y   o f f l c i a l s   i n d i c a t e d   t h a t   C r e s t o n   C o o p e r a t i v e  

Packers and Tr lp le -D Heats.  were t h e   o n l y   p o t e n t i a l l y   s l g n i f l c a n t   w a t e r  

users.  Creston  'Co'operatlve  Packers  uses  water f o r  apple  washing 

. t h roughou t   t he  months o f  September t o  December. Trlple-D  Meats  use  water 

for washing and cleanup  on  the k l l l   f l o o r ,   s c a l d i n g   p i g s  and 

sausage-making (Douma 1986).. Ne i the r  of these  operations  had  metered 

water  connect ions and  no f i g u r e s  were a v a i l a b l e  on water  use.  Although 

thes.e  p lants  could  not  be i n c l u d e d   I n   t h e   I n d u s t r i a l   w a t e r   u s e   t o t a l s ,  
t h e y  a r e  consldered  noteworthy f rom a w a t e r  use p o l n t  o f  view. 

I n  the West A r m  .sub-basin,  Palm  Dalrles i s  cur ren t l l y   p rocess ing  

approx imate ly  380 000 l l t r e s  o f  raw m i l k   p e r  month I n t o   m i l k  and  cream 

products .  The p l a n t  i s  l oca ted   I n   Ne lson  and  draws i t s  water   f rom  the 

c l t y   s u p p l y .  Water  use for t h e   y e a r l y   p e r i o d  o f  May 1984  through  Apr i l  

1985 was recorded  a t   approx imate ly  26 900  cublc  metres and i n c r e a s e d   t o  

48 700 cubic  metres for t h e  same p e r l o d  I n  1986  (Benne1  1986). M o s t  o f  

t h i s  water i s  used in   c lean ing   p rocesses   a l though some I s  a l s o  consumed 

1 n product ion.  

F. O t h e r   I n d u s t r i a l  Water Use 

The Canadian Paci f ic   Rai lway Company has a r a i l w a y   s t a t i o n ,   t r a n s p o r t  

t e rm ina l , .   t e lecomnun ica t l ons   bu i l d ing ,   d iese l   l ocomot i ve  shop  and ca r  

r e p a i r  shop I n  Nelson  (Boss io  1986) .   A l though  indust ry   o f f ic ia ls   were 

no t   ab le   t o   p rov ide   wa te r   use   f l gu res  for current  Operat ions,  a P o l l u t i o n  

Cont ro l  P e r m i t  f rom  1976  conta ins   e f f luen t   da ta  which l s  consldered t o  be 

app l i cab le .  The assumption 1 s  made tha t   wa te r   i n take  was roughly  equal  

t o   o u t f l o w .  
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. .  
An a v e r a g e   d a l l y   o u t f l o w   o f  182 cublc  metres of water  per  day was l l s t e d  

on t h e   p e r m i t   f o r  use I n  t h e   b o l l e r  room  as a compressor  coolant,   for  

d lese l   l ocomot l ve  wash water and s a n l t a t l o n  (B.C. 1 9 7 6 ~ ) .  Under 

f u l l - t l m e   o p e r a t i o n ,  an  upper llmlt of  approxlmately 66 000 cublc  metres 

o f   water   per  day  would  be  used  by  Canadlan Pac l f l c   Ra l lway .  

G. I n d u s t r l a l  Water Use Estlmates . .  

I n d u s t r i a l   w a t e r  use I n   t h e  Lower Kootenay  River  Basln I s  'mlnor l n  

comparlson t o   a g r l c u l t u r a l ,   d o m e s t l c  and comnerclal  water  use.  Total 

l n d u s t r l a l   w a t e r   i n t a k e  I s  est . lmated  a t  665  600 cublc me.tres per   year .and 

approxlmately 448 700 cubic  metres  of t h l s ,  amount (67  perc,ent) i s  used I n  

t h e  South-Lake  Sub-basln.  Table 3 sumnarlzes  lndustr la l   water  use  by 
sub-basin  and  provides a Basln  total.  Sawmllls  and  forest  products have 

been  aggregated from t a b l e  2. 

TABLE 3. LOWER KOOTENAY R I V E R  BASIN INDUSTRIAL WATER USE 

Sub-Bas 1 n I n d u s t r y  

~~ ~~~~ 

Wa,ter Intake  (m3/year)  

Slocan  Dlckenson  Mines 52 000 
Sawmllls/Wood  Products 41 600 93  600 

West A r m  Palm D a l r l e s  48 700 
Canadlan Pac l f l c   Ra i lway  66 000 
Samll ls/Wood  Products 1 900 116  600 

North  Lake  Sawmllls/Wood  Products 6 700 6 700 

South  Lake  Columbia  Breweries 
Sawml.lls/Wood Products 

420 000 . .  

28 700 448 700 

665  600 
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111. DOMESTIC AND COMMERCIAL WATER USE 

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

The domestlc and comnerclal  water  use  category  comblnes  domestlc  use w l th  

c o m e r c l a l  use s.uch 'as  smal l -sca le  rnanufactur lng,   procesf lng  and  . loca l  

se rv i ce   l ndus t t l es .   Th l s   ' agg rega t lon  1 s  necessary  because o f  . t h e  

d l f f l c u l t y  I n  est lmat lng  comnerclal   water  use as a s.eparate  category. I t  
I s  a lso   p robab le   . t ha t  changes I n  comnerc la l   water   ,use .   c lose ly   para l le l  

changes I n  'popu la t lon .  ' f u r the rmore ,   comnerc la l .   ac t l v l t y ' . l n .  the Basln I s  

g e n e r a l l y   l l m l t e d   t o   N e l s o n  and  Creston  for  whlch t o t a l   w a t e r   u s e   f l g u r e s  

were  a v a i l a b l e .  

Consumptive  recreatlonal  water  use I s  Inc luded as a separate  sub-sect lon 

o f  the domestic and commercial  water  use  category.  Water  withdrawals for  
. rec rea t iona l   purposes   a re .  n o t  c o n s l d e r e d   s u f f i c i e n t  t o  warrant  separate 

c a t e g o r i z a t i o n   b u t   a r e  s t 1 1 1  s l g n l f i c a n f .  The recrea t iona l   water   users  

t h a t  have  been Inc luded I n  t h l s   s e c t l o n  depend  upon water .   supp l ies   f rom 

s t reams   o r   sp r lngs   t ha t   a re   genera l l y   ex te rna l   t o  any comnunlty  water 

system. - f o r   t h l s  reason It I s  Impor tan t   tha t   they  be i nven to r led .  

B. Popu la t lon  

To ca l cu la te   popu la t l on   f l gu res ,   t he   Bas ln  .was o u t l l n e d  on f e d e r a l  

e l e c t o r a l   d i s t r i c t  maps whlch  are  subdlv lded  Into  enumerat ion  areas 

( E A ' s )  (Canada  1981a  and 1981b) .   Populat ions  for   the E A ' S  were  obtalned 

from  the  1981-Census  of  Canada (Canada 1982). 

Two methods  were  employed t o   d e a l  w l th  E A ' S  t h a t   o v e r l a p  a Basln 

boundary. One method  determlned what p r o p o r t l o n   o f   . t h e  E A ' S  a r e a   l l e s  

w l th ln  the   Bas ln  and then assumes t h a t   t h e  same p r o p o r t l . o n   o f   t h e  E A ' s  

p o p u l a t l o n .   a l s o   l i v e s   t h e r e .  A second  method was s l m p l y   t o   c o m p l e t e l y  , 

Inc lude  .or   exc lude the EA. This  method was employed when the   ove r lapp lng  

p o r t l o n   o f   t h e  EA appeared t o  be unlnhabltated.  For  example, EA 103 o f  
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t h e   E l e c t o r a l  Dlstrlct o f  Kootenay-West I s  completely  excluded  because 

t h e   p o r t i o n   w l t h l n   t h e   B a s l n   c o n t a l n s  no mapped roads and  no dwe l l l ngs  

appear  on a l r  photos  of   the  area. 

The same methods  were  employed t o   d e t e r m l n e   p o p u l a t l o n s   o f   t h e   i n d l v l d u a l  

sub-basins.   Genera l ly ,   the  problem  of   over lapplng E A ' S  was no t  common as 

few EA boundar les  cross  basln or even.  sub-basln  boundarles.  Table 4 

prov ldes a  summary of  sub-basln  populat lons.  A more d e t a i l e d   p o p u l a t l o n  

breakdown  appears l a t e r   i t t a b l e  7 .  The t o t a l   p o p u l a t l o n  o f  t h e  Lower 

Kootenay  River  Basln,  accordlng t o   t h e  1981  census, i s  35,497. 

TABLE 4. LOWER K O O T t N A Y  R I V E R  BASIN AND SUB-BASIN POPULATIONS 

Sub-Bas 1 n Populat lon 

Slocan 
West A r m  
Nor th  Lake 
South.  Lake 
Ploy i e 

5,091 
16,478 

2,267 
10,924 

737 

TOTAL 35,497 

C. Water Use Est lmates 

An est lmate  of   domest ic and commercial  water  use l n  t h e  Lower  Kootenay 

Rlver   Basin was de te rm lned   a f te r   consu l t l ng  a .var ie ty   o f   sources .  Wate,r 

use  est imates  are  categor lzed  In to  urban.  and r u r a l   t o   d i f f e r e n t i a t e  

between  water-  consumptlon  f lgures I n  comnerclal ized  areas and t h e  

f requent ly   lower   rura l .   domest ic   consumpt ion.   Consumpt lve  recreat lonal  

water  use  f igures  are  then added to .   the   u rban.  and ru ra l   water   use  
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t o t a l s .  The mun lc lpa l l t l es   o f   Ne lson  and Cres ton   as .we l1  as the v l l l a g e s  

of-  New Denver,  Sl lverton,  Slocan and K a s l o   ' a r e .   I n c l u d e d .   I n  the urban 

w a t e r  use   ca tegory   ( f lgure   3 ) .  The remalnder o f  the p o p u l a t l o n   I n  the 

Basln I s  de f lhed  as r u r a l .  

Domestlc  and  comnerclal  water  use  f tgures  for  Nelson and Creston  are 

a v a l l a b l e   f r o m   t h e  -Environment Canada Munlclpal   (Water)  Use Database 

(MUD) (Canada 1986d). The MUD database  contal.ns  water  use  data  for 

Canadlan m u n l c l p a l l t l e s  w l th  popu la t l ons   g rea te r   t han  1,000. 

N u n l c l p a l l t l e s   w l t h  a popu la t l on   g rea te r   t han  5,000, such as Nelson, were  

d l r e c t l y   c o n t a c t e d   I n '  1983. The da ta   f o r   C res ton '   I s   a l so   cons lde red  

c u r r e n t   t o  1983. The I n f o r m a t i o n   c o n t a l n e d   i n  the MUD database I s  

c o n s l d e r e d   t o  be very  accurate as It Inc ludes   da ta  on b o t h   p u b l l c .  and 

p r l v a t e  w a t e r  supply  systems l n   t h e   m u n l c l p a l l t y .  

The MUD database  reports w a t e r  use I n  Nelson I s  8 933  cublc  metres  per 

day or 3 260 545 cublc  m e t r e s  per  year.  O f  t h l s  t o t a l ,  I I ndus t r y  uSes 

approx lmate ly - .114 700 cubic  metres  per  'year.5  Domestlc and comnerclal 

use fo r   Ne lson I s  t h e r e f o r e   e s t l m a t e d   t o  be  approxlmately 3 145 '845 cubic 

metres  per  year. For Creston, the MUD database  reports a water use 

f l g u r e   o f  3 670 cublc  m e t r e s  per  day o r  1 339 550 cublc  metres  .per  year.  

I n d u s t r y   l n   C r e s t o n  uses  approxlmately 428 580 cublc  metres  per  year  of  

t h i s   t o t a l . 6  Domestic and comnerclal  water  use I n  Creston l s  there fore  

es t lmated   a t   910 970 cublc  metres  per  year. 

Water  use I n  New Denver,  Silverton,  Slocan  and  Kaslo was est lmated by t h e  

p r o v l n c l a l  Water Management Branch.  Water  system.  admlnlstrators  from 

these  v l l lages   supp l ied   the   Branch w l th  data on the number- o f  domestic 

and  comnerclal  connections t o   t h e i r   l o c a l   w a t e r   s y s t e m s .  A water  .use 

From I n d u s t r l a l  Water Use Sect ion.   Canadlan  Paci f ic   Ral lway and  Palm 
Da l r l es   ' a re   l oca ted   i n   Ne lson  and supp l led   by   the   c i t y   water   sys tem.  

€I From I n d u s t r l a l  Water Use Sectlon.  Columbla  Brewerles  and  Crestbrook 
Fo res t   I ndus t r i es   a re   l oca ted  I n  Cres ton   and  supp l led   by   the   .c i t y  
water  system. 
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c o e f f l c l e n t   o f  830  cublc m e t r e s .  per  connect lon  per  year was t hen   app l i ed  

by the B.C. .Mlnlstry  of   Envlronment  and  Parks t o   o b t a l n  an   es t lmate   o f  

t o t a 1 , w a t e r  use I n  the  Kootenays  (Roblnson  1986). 

Water   use   ln fo rmat lon   ob ta lned  f rom  p rov lnc la l  Water Management Branch I s  

summarlzed I n   t a b l e  5 ( l b l d ) .  The New Denver  Water  System supp l les   water  

t 'o 27 connect lons   ou ts lde   o f  the munlclpal   boundar les,   but  t o  avold  double 

count lng   In   the   ru ra l   ca tegory ,   those  connect lons   a re   no t   Inc luded  here .  

TABLE 5. COMMUNITY WATER USE 

Town  Number of  Connectlons  Estimated Use (m3)' 

New Denver 29 5 244  800 
~ l l v e r t o n  125 103 700 
S1.ocan 203 168 500 
Kaslo 440 - 365 200 - 

TOTAL 882,200 

'Rounded t o  the  nearest  100  cubic  metres. 

I n   p rev lous   wa te r  use s tud les. (Canada  1985b  and  1986~) .   rura l   domest lc  

water   use  Inc luded  on ly  w a t e r  used i n  t h e  home. Rural  lawn and garden 

' w a t e r i n g  was I n c l u d e d   w l t h l n   a g r i c u l t u r a l   w a t e r  use. I n  th ls   s tudy ,   lawn 

and  garden  watering I s  l nc luded   i n   ru ra l   domes t i c   wa te r  use  est lmates. 

Ther,e are  two  reasons f o r  t h l s  depar tu re .   F l rs t ,   g lven   the   methodo logy  

of t h l s  s tudy ,   there   a re  a l a r g e  number o f  gardens  which  are  too  small  

and I s o l a t e d   t o  map accura te ly .  These small   gardens  are common I n   t h e  

Slocan  Val ley  and  Creston  areas. The Slocan  Val ley,  In, p a r t l c u l a r ,  has 

r e c e n t l y   a t t r a c t e d  a l a r g e  number o f   peop le   seek lng   a l t e rna te  or more 

s e l f - s u f f l c l e n t   l l f e s t y l e s .   T h l s  may p a r t l a l l y   a c c o u n t  for t h e  many 

small  gardens  found i n  the  area. Second, t h e  sumner d u r l n g   w h i c h   t h l s  

study was c a r r l e d   o u t  had  unusually high rainfalls.. For   th ls   reason I t 
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was more d l f f l c u l t  t o  d l s t l n g u l s h ,  between i r r i g a t e d  'and n o n - l r r l g a t e d  

land.  For t h l s  s tudy It was consldered more p r a c t l c a l   t o  app7y  water  use 

c o e f f l c l e n t s  whlch include  water  used  for  lawns  and  gardens. 

Rural  water  use  was.estimated wi th  the a s s i s t a n c e   o f   t h e   p r o v l n c l a l  Water 

Management Branch . ln   Nelson.  The est imates  of   per  connect l .on  water  use 

c o e f f i c i e n t s   p r o v l d e d   f o r   t h e '  Sloc'an  and  South  Lake  sub-basins  are  hlgher 

than   t he   coe f f i c i en ts '   p rov ided   f o r   t he   rema lnder   o f   t he .   ru ra l   househo lds  

I n  the Basln  for   the  reasons  descr lbed  prev ious ly .  

Dur ing   t he   f ou r  summer months, 5 688 l i t r e s   p e r   c o n n e c t i o n   p e r  day i s  

used I n   t h e   S l o c a n  and South'Lake  sub-baslns  (Sprlngman  1986).  Elsewhere 

i n   t h e   B a s l n ,  summer use i s  4 550 l l t r e s   p e r   c o n n e c t l o n   p e r  day ( l b i d ) .  

For the   remain ing   e igh t  months  of   the  year,   rural   domest ic  water  use. i s  
est imated a t  1 138 l l t r e s  per connect lon  per day th roughout   the  B a s l n  

( I b l d ) .  

2 

Welghted  averages a r e  ca l cu la ted   f rom  these   f l gu res   t o   ob ta ln   an  . .  annual 

r u r a l  w a t e r  use o f  969 cublc  metres  per  year  per  connect ion I n  the Slocan 

and  Creston  sub-basins and  831 cubic m e t r e s  per   year   per   connect ion  for  

the West Arm, Nor th  Lake  and  Moyie  sub-baslns. 

Dwel l lng  counts for i nd i v idua l   sub -bas ins   a re   f rom  S ta t i s t i cs  Canada. data 

(Canada 1982). These f i gu res   a re   t hen   mu l t i p l i ed   by   t he   wa te r  use 

c o e f f i c i e n t s   t o   . o b t a i n   a n n u a l   r u r a l   w a t e r .  use t o t a l s   f o r   I n d i v i d u a l  

sub-basins.  Rural  domestic  water  use  informatlon i s  summarized I n  

t a b l e  6 .  Tab le '  7 ' p rov ides  a complete  breakdown o f   u rban and r u r a l  

domestlc and commercial  water  use  by  sub-basin. 

D. Consumptlve  Recreational  Water Use 

H o s t   o f   t h e   w a t e r   w l t h d r a w n   f o r   r e c r e a t i o n   a c t i v i t i e s   i n   t h e  Lower 

Kootenay  .River  9asl.n i s  used f o r .   I r r i g a t i n g  seven g o l f  .courses and 

opera t ing   the   ho t   spr ings   poo l   a t   A inswor th .  
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TABLE 6'. RURAL DOMESTIC WATER USE 

~~ ~ ~ 

Rura l  Number o f '  C o e f f l c l e n t  Water Use 
Sub-basln . Populat lon  Dwel l lngs  m3/yr/connect lon  m3/year 

Slocan 3,818 1 i355 969 1 313-000 
West Arm 7,501 2,923 83  1 2 429 000 
Nor th  A r m  1,256 472 8.3 1 392 200 
South  Lake 6 ,.7 34 2,414 : 969 2 339 200, 
Moy 1 e 737 283 83  1 ' -  235  200 

TOTAL 20 , 046 7 ; 447 6 708 600 

' TABLE 7 ... URBAN AND RURAL DOMESTIC WATER .USE 

Sub-Basln- , Popu la t lon  
. .  

water, Use m3/yearl 

Slocan 
Rura l  
New Denver 
S l l v e r t o n  
Slocan 

West A r m  
Rura l  
Ne1 son 

Nor th  .Lake 
Rura l  
Kaslo 

South  Lake 
. Rura l  

' Creston 

Mdyl  e 

3,818 
642 
280 
351 

7 , 501 
9,143 

1,256 
845 

6 , 734 
4,190 

1  313 000 
2 4 4  800 
103 700 
168  500 

1 830 000 

2 '429 000 
3  145  800 
5 574  800 

392  200 
365  200 
757  400 

2 339  200 
s i 1  ooo 

3  250  200 

Rura l  137 235 200 

TOTAL BASIN '  34 , 497 11 647 600 

1Rounded t o   . n e a r e s t  100  cublc  metres 
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Wat,er use for i r r i g a t i n g   g o l f   c o u r s e s   f l u c t u a t e s   s i g n i f i c a n t l y   w i t h  

weather  condi t ions  dur ing  the warm season. The.  summer o f  1.986  was we t te r  

than  usual and therefore  course.  sup,erintendents  were  asked t o   p r o v i d e  an 

average  year ly   f igure   fo r   water '   use .   Typ ica l l y ,   go l f   courses .  i n  the 

Basin  are  operated  for   seven months o f  the year and i r r i g a t e d   f o r  a 

.minimum of  about 90  days du r ing  t h i s  per iod  (Stocker  and Boyer  1986). 

Estimates  of  water  use and the  number o f   i r r i g a t e d   a r e a s   f o r  each g o l f  

course  were  obtained  from a course  super intendent  or   greenskeeper  at   two 

of   the  go l f   courses  contacted.   Of f ic ia ls   a t   the  remain ing  go l f   courses 

were ab le   t o   p rov ide   es t ima tes   o f   t he '   a rea   cu r ren t l y   under   i r r i ga t i on .  

Kokanee Springs  Resort i n  'Crawford. Bay uses approx imate ly-  69 000 cubic 

me t res   pe r   yea r   f o r   i r r i ga t i on   o f  32 hectares  (Stocker  1986).   Val ley 
View G o l f  Course l oca ted   no r th  o f  Winlaw  requires some 32 000 cubic 

metres per y e a r   f o r   i r r i g a t i o n  o f  12  hectares  (Boyer  1986). 

- f  

An ave rage   wa te r   app l i ca t i on   coe f f i c i en t   o f  . 2 268 cubic  metres  per 

hectare  per  year was ca l cu la ted  f r o m  the   f i gu res   p rov ided  and , a p p l i e d   t o  

those  golf   courses,  for  which  water  use  data was no t   ava i lab le .   Th is  

i n fo rma t ion  i s  summarized i n   t a b l e  8. 

Water  use i n   g o l f  courses i s  h i g h e s t   i n   t h e  summer months  and d e c l i n e s   t o  

zero   fo r   approx imate ly -   four  months du r ing   t he   w in te r  season.  Ainsworth 

Hot  Springs i s  operated  year-round.  Total  consumptive  recreational  water 

use i s  es t ima ted .   a t  395 400 cubic  metres  per  year  which i s  comparat ively 

low i n  te rms  o f   to ta l   water  use i n  the  Basin.  

E. Total  Domestic  and'commercial  Water Use Estimates 

To der i ve  an e s t i m a t e   f o r   t o t a l  domest1.c and commercial  water use  by 

sub-basin-,   consumptive  recreat ional   water  use  f lgures'are added t o  those 

. ca l cu la ted   f o r   u rban  and ru ra l   wa te r  use.  .These f i g u r e s   a r e  summarized 

i n   t a b l e  9.  Total  domestic  commercial  water  use, i n   t h e  Lower Kootenay 

River  Basin i s  e s t i m a t e d   t o  be 1.2.043 mi l l ion   cub ic   met res   per   year .  

. .  
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~ TABLE 8.  LOWER KOOTENAY R I V E R  BASIN  CONSUMPTIVE RECREATIONAL WATER USE 

I- 
. . 1 r r lgate.d  Water   In take 

Sub-bas ln .   Locat ion   .Fac l l j t y  Area  (m3/yea r ) 1 
(hectares)  

Slocan  Wlnlaw  Valley  Vlew  Golf  Course  12 32 000 
New Denver  Slocan  Lake  Golf  Course  12 27 500 

I, 
I 
I 

' West A r m  Ne1 son Nelson  Golf  Course  12-  27-  500 

North  Lake  Kaslo  Rainbow  Golf  Course 8 18 400 
Alnsworth  Ainsworth Hot Sprlngs - 166 000 

South  Lake  Rlondel  Rlondel  Golf  Course 1 2  27 500 
Crawford Bay Kokanee Spr lngs  Resort  

'Go1 f Cour.se  32 69 000 
Creston  Creston  Golf  Course  12 27 500 

~ 

1 

395 400 

I 
'Rounded t o   t h e   n e a r e s t  100 cublc  metres'. 

.I TABLE 9. URBAN, RURAL AND CONSUMPTIVE RECREATIONAL WATER USE 

I 
D 
1 
I 

Sub-bas I n  Domestlc and Corrrnerclal l   Recreat ional1-  Total  Use1 

S1 ocan 1 839 000 59 500 1 889  500 

West A r m  5 574 800 27 500 5 602  300 

Nor th  Lake 7 5 7  400 184 000 941  800 

South  Lake 3  250 200 124 000 3 374  200 

Moyl e 235 200. 0 ,235 200 

TOTAL '(m3)  11 647 600  395  400 12 043 000 

lRounded t o   t h e   n e a r e s t  100 cubic  metres 
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IV. AGRICULTURAL WATER USE 

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

A l though   ag r l cu l tu re  I n  
extent  by  topography 

Important  element I n   t h  

The c l l m a t e   I n  the southern  area  o f   the  Basln l s  p a r t l c u l a r l y   s u l t e d   f o r  

growlng a w ide   var le ty   o f   cerea l   g ra lns ,   fo rage  c rops ,  011  seeds, f r u l t s  

and vegetables.   Agr lcu l ture I n  o ther   reg lons   o f   the   Bas ln  I s  hlndered 

somewhat by ,steep  slopes and narrow  va l leys.   Nor thern  areas  In  

par t l cu la r   suppor t   on ly   hard le r   spec les   o f -   vegetab les ,   cerea ls  and  forage 

c r o p s .   H i g h   a g r l c u l t u r a l   c a p a b l l l t y   l a n d  1.s found  predornlnantly i n   t h e  
Creston area  but i s  a l s o  scat tered  throughout  o ther  l o w - l y i n g  a r e a s  . o f  

t h e   B a s i n   ( f l g u r e  4 ) .  . Da l ry   fa rmlng  I s  comnon i n   t h e   r e g j o n   s o u t h   o f  

Creston. 4 

The Creston  Val ley I s  essen t ia l l y   t he   on l y   a rea   I n   t he   Bas ln   wh lch  

s u p p o r t s   a g r l c u l t u r a l   p r o d u c t l o n  on a comierc la l   sca le .  The Creston 

Va l l ey   f l a t s   have ,  been reclalmed  as a r e s u l t   o f   d y k l n g   p r o j e c t s  begun I n  

the  1930's and t h e l r  ' r l c h   a l l u v i a l   s o l l s   s u p p o r t  "some o f  the best  

a g r l c u l t u r a l   l a n d   i n  B r i t l s h  Columbla  outside of  the   Fraser   Va l ley"  

(Canada 1972). The benchlands  a long  the  Creston  Val ley  a lso  have  r lch 

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

hay. 

For the pu rposes   o f   t h l s   s tudy ,   t he   ag r l cu l tu ra l   wa te r   use   ca tegory  l s  

s u b d l v l d e d   i n t o   l r r l g a t l o n   w a t e r  use .and l lvestock  water   use.  As a 

r e s u l t   o f   h l g h e r   p r e c l p l t a t l o n   l e v e l s ,   f a v o u r a b l e  s o l 1  c o n d l t l o n s  and a 

h lgh   water   tab le  I n  t h e   C r e s t o n   f l a t s ,   l r r l g a t l o n   w a t e r   r e q u l r e m e n t s   a r e  

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

t o   t h e   f l a t s ,   l r r l g a t l o n  on the  benchland I s  l l m l t e d  t o  some extent   by 

t h e   h l g h   c o s t s   o f  pumplng  water  up  f rom  the  val ley  below  (Lalng  1986).  

the Lower  Kootenay  Rlver  Basln 3 s  l l m l t e d   t o .  some 

and d ls tance  to   ma jor   marke ts ,  It remalns air 

e l o c a l  economy (B.C.  Cent ra l   Cred i t   Un lon  1985) .  
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B. Water Use . f o r   I r r i g a t i o n  

I n  s t u d l e s   c a r r l e d   o u t   I n   t h e  Okanagan, Slmll'kameen  and  Kettle-Granby 

R lver   Bas ins ,   water   use   fo r   agr lcu l tu re  was est lmated  by  determlnlng  the 

: a reas   o f   l r r l ga ted   c rops  I n  a bas ln  and then  mul t lp ly lng  . these  areas  by 

appropr la te   water  use c o e f f l c l e n t s .  The a r e a   o f   I r r i g a t e d   l a n d  was 

de te rm lned   by   l den t l f y l ng   t he   da rke r -shaded   l r r l ga ted   f l e lds  on 1:20.000 

a l r  pho tos ,   ou t l l n lng .   t hese   f l e lds  ' on  1:20 000 p lan lme t r l c / cadas t ra l  

maps, and then  p lan lmeter ing  "the mapped areas ' ( B r i t i s h  Columbla  1986). 

The-results  were  checked I n  a' ground l e v e l   f i e l d   s u r v e y .  

D l f f l c u l t l e s  were  encountered. when a t t e m p t i n g   t o  use t h e  same procedure 

I n  t h e  Lower  Kootenay Rlver  Basln.  , H lghe r   t han   ave rage   p rec lp l t a t l on  

du r lng  th.e warm season made It l m p o s s l b l e   t o   l d e n t l f y   l r r l g a t e d   l a n d   f r o m  
a l r  photos. I n   a d d i t l o n ,   t h e  Basln experlenced  an  unusually w e t  summer 

i n  1986   wh lch   h lnde red   f j e ld . - su rveys .   I r r l ga ted   l and  was t h e r e f o r e   n o t  

r e a d l l y   d i s t i n g u l s h e d   f r o m   n o n - l r r l g a t e d .   l a n d .  For t h l s  reason, f l e l d  

surveys  were.  used  only to   de termine   c rop   types  and n o t   t o   o b t a i n  an 

e s t l m a t e   o f   l r r l g a t e d   h e c t a r e s .  

Resu l ts   f rom  the  1981 Census . o f   A g r l c u l t u r e   w e r e ' a . l s o   . a v a i l a b l e   f o r  t h i s  

study (Canada 1 9 B l c ) .   I n   ' t h e  survey,.  farmers  were  questioned  about the 

area o f .   i r r i g a t e d   f l e l d s  a s  w e l l  as t h e -  area  o f   each  crop  type 

( tab le   10) .   - .To   de termine  how l r r l g a t l o n .   c o r r e l a t e d  w l th  crop  type,  a 

l l n e a r   ' r e g r e s s l o n  was run. It was f o u n d   t h a t   o l l  seeds, g ra lns  and t h e  

ca tegory   *o the r   c rops?   were   no t   co r re la ted   w l th   l r r l ga t l on .  Thls r e s u l t  

seemed reasonable  slnce o i l  seeds  and g ra lns   a re   se ldom  l r r l ga ted .  

:Therefore, a second regress lon  was run   w l thout   Inc lud ing   these  c rops .  

The rema!nlng f l ve   c rop   types .   were  combined in to   two  var lab les   wh lch  

increased the degrees  of   f reedom  -of   ' the  regresslon. One o f  the combined 

va r iab les   i nc luded   the   t o ta l   a rea   o f   o rcha rds ,   be r r l es  and  vegetables, 

w h l l e  the o the r   i nc luded   the   a rea   o f  hay,  forage  and  Improved  pasture. 

T o t a l   l r r j g a t e d   , a r e a  was then  regressed  against   these  two  var iab les.  

Bo th   o f   t he   i ndependen t   va r lab les   were   f ound   to   be   s lgn l f l can t   a t   t he  
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TABLE 10. AREA OF 1RRIGATED.LAND BY SUB-BASIN 

Sub-bas 1 n Orchards and Vegetables Hay, Grains and Forage 
(hectares)   (hectares)  

Slocan 16!9 137.8' . . 
West  A r m .  36.3 94.5 
North  Lake .8.6 35.7 
South  Lake . 1  022.1 1 220.2 
Moy 1 e 0.0 15.0 

TOTAL 1 083.9 1 503.2 
. -  

95 percent   con f idence  leve l .  The j o i n t   h y p o t h e s i s  tha t  the   two  var iab  

t o g e t h e r   e x p l a i n   v a r i a t i o n   I n   t h e  dependent v a r i a b l e  was also  accepted 

t h e  .95 percent   con f idence  leve l .  The regress lon  ' I n d i c a t e d   t h a t  

p e r c e n t   o f   t h e   a r e a   c u l t i v a t e d   i n   o r c h a r d s ,   b e r r i e s  and  vegetables and 

p e r c e n t   o f   t h e   a r e a . c u l t i v a t e d   i n  hay  and pas ture  i s  i r r i g a t e d .  

1 es 

a t  
7 7  
16 

It I s  est imated  f rom  the 1986 f i e l d   s u r v e y   t h a t   t h e r e   a r e  a. t o t a l   o f  

1 407.8 hectares '   o f   o rchards ;   ber r ies .  and  vegetables. i n   t h e  B a s i n .  As  

w e l l ,   t h e r e   a r e  9 394.8  hectares. ' o f  hay  ..,and:  pasture.  Applying the. 

c o e f f i c i e n t s   f r o m   t h e   r e g r e s s i o n ,  .i't i s  es t ' imated   tha t   there   a re  1 083.9 

h e c t a r e s   o f   i r r i g a t e d   o r c h a r d s ,   b e r r i e s  and  vegetables and 1 503.2 

h e c t a r e s   o f   i r r i g a t e d  hay  and pas ture  (Ca.nada 1 9 8 6 ~ ) .  

The I r r i g a t i o n   . D e s i g n '  Manual, pub l i shed  by   the  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, r e p o r t s   t h a t '  i n  the  Creston  area 0.5.588 metres  per 

year ' o f  w a t e r  a r e   r e q u i r e d ,   f o r   c r o p   i r r i g a t i o n  (B.C. 1983). By 

m u i t i p l y l n g   t h i s   f i g u r e  b y   t h e   i r r i g a t e d   a r e a   i n   t h e  Lower:Kootenay R ive r  

Basin  an  agr icul . tura1  water  use  est imate o f  14 456 700 cubic  'metres I s  

obta ined.  A breakdown  by  sub-basin i s   i n c l u d e d  I n  t a b l e  11. 
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TABLE 11. WATER USE FOR I R R I G A T I O N  BY -SUB-BASIN 

Orchards  and Hay, Gra l ns 
Sub-bas 1 n Vegetables1 and forage1  Water Use1 

.( m3 ) - '  (m3) (m3). 

Slocan 94  400 770 000 864  400 
West A r m  202 800 528 100 730  900 
Nor th  Lake 48 100 199 500 247 600 
South  Lake 5 711 500 6 818  500 12  530 000 
Hoy 1 e 0 83 800 83  800 

TOTALS 6 056 800 8  399 900 14- 456 700 

lRounded t o   t h e   n e a r e s t  100  cublc  metres 
. .  

I n  comparison, It i s  r e p o r t e d   I n   t h e  S t a t i s t l c s  Canada 1981 Survey o f  

A g r i c u l t u r e   t h a t   t h e r e   a r e   2 . 2 0 7   h e c t a r e s   o f   i r r i g a t e d   l a n d   t n  the. 

.Basin. By app ly ing  th.e l r r l g a t i o n  application r a t e   t o  thls, f i g u r e ,  It i s  

es t lma ted   t ha t  12 327 100 cublc  metres o f  water  were  used f o r   l r r l g a t l o n  

' i n  t h e   B a s l n   I n  1981. A breakdown by sub-basln o f  t h e s e   r e s u l t s  I s  

i n c l u d e d   i n   t a b l e  12. 

Al though  the  two  est lmates  are  not   ent , l re ly  Independent  of   each  other,  

t h e   s l m l l a r i t y  between the   two   sugges ts   t ha t   t h i s   repo r t ' s   wa te r   use  

est lmates for I r r i ga t i on   a re   reasonab ly   accu ra te .  

TABLE 12. IRRIGATED HECTARE.S FROM STATISTICS CANADA 

Sub-bas 1 n Area I r r l g a t e d  
(hectares)  

Water Use1 

SI ocan 170  950 000 
' West A r m  182 1 017 000 

Nor th  Lake 199 1 112 000 
S.outh  Lake 1 523 8 510  500 
Moy 1 e 132 737 600 

TOTAL- (m3)  2 206  12 327 100 

'Rounded t o   t h e . n e a r e s t  100 cublc  metres 
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C .  L lves tock  Water Use 

L lves tock   water   use   In   the  Lower Kootenay  Rlver  Basln i s  approxlmated  by 

app ly lng   per  head ' w a t e r ,   u s e   c o e f f l c l e n t s   t o   t h e  numbers o f  each  type  o f  

l i ves tock   f ound   l n   t he   Bas ln .  ' L l ves tock   quan t i t . l es   f rom  the  1981  Census. 

o f   A g r i c u l t ' u r e  were  o b t a l n e d   f r o m   S t a t i s t i c s  Canada. Due t o   t h e  

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

pr imary  in format lon  source used I n   c a l c u l a t i n g   l i v e s t o c k   t o t a l s .  

The l l ves tock   f igures   con t ,a Ined  in   the   census   da ta   a re   g rouped  by  

: . ag r l ' cu l tu ra l   reg ions ,  each reg lon   be ing  composed o f  one or  more 

enumeratlon  areas. A .  separa te   p r l n tou t   rece ived   f rom  S ta t l s t l cs  Canada 

l i s ted   the   enumera t ion   a reas   tha t   a re   g rouped I n  each  census  reglon. 

These reg lons   were   then  o rgan lzed  In to  the apprdpr late  sub-basins.  Where 
a reglon  overlapped  sub-basln  boundarles, a percentage o f  the l l v e s t o c k  

to ta l   equa l   t o   t he   pe rcen tage   a rea   o f   t he   reg lon   w l th ln  a p a r t l c u ' l a r  

sub-basln I s  added t o   t h a t  sub,basln t o t a l .  

. .  

Some l l v e s t o c k   q u a n t i t i e s   a r e   n o t   a v a i l a b l e   l n   t h e  census  data. For 

Instance,  i f  t h e r e  were  on ly  'one o r  two sheep farmers  operat lng i n  any 

p a r t i c u l a r  reglon,,  the number o f  sheep I n  t h a t   r e g l o n  i s  not   prov ided.  

For t h l s  r e a s o n ,   a c t u a l   l i v e s t o c k   t o t a l s  may be somewhat h i g h e r   t h a n - t h e y  

appear I n   t a b l e  13. 

The l l ves tock   water   use   coe f f i c len ts   used i n  t h i s   s t u d y   a r e  , the same as 

those  used  by  the  PraI.rle  Provinces  Water  Board I n .  a water demand study 

c a r r i e d   o u t  i n  t h e  Saskatchewan  Nelson  Basln (Pra l r le   Prov inces   .Water  

Board  1982). These c o e f f l c l e n t s  were  converted to   cub ic   met res   per   year  

per  head  as l i s t e d   I n   t a b l e  14. The c o e f f i c i e n t   f o r   m i l k  cows and 

h e i f e r s  i s  much h ighe r   t han   t ha t   f o r   o the r   t ypes   o f   l l ves tock   because  I t  

inc ludes   bo th   an lma l   ln take 'and  water   fo r   wash ing  and f lushing  equlpment.  
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TABLE 13. LIVESTOCK POPULATIONS BY SUB-BASIN 

Type o f  
L lves tock  

Sub-Basln 
_”_””””””””””””””””””””” 

Slocan N. Lake West A r m  So. Lake  Hoyle ’ T o t a l  

H l l k  cows 66 25 53 2,295 7 2,446 
Beef cows 298 244 136 2,371 247 3,296 
Steers 60 301 172 771 60  1.364 

, 
I 

I 
I 

Plgs 38 20 73 4,458 4; 589 
Sheep 39 16 55 
Horses 72 62 37 317 . 32 520 
Chlckens 1,457  1,132 2,343 31  ,562 461 36,955 
Other  Poul t ry  186 7 244 206 26 669 

TABLE 14. LIVESTOCK WATER USE ESTIMATES BY SUB-BASIN 

M i l k  Cows 
Beef Cows 
Steers 
Pigs 
Sheep. 
Horses 
Chlckens 
Other 

P o u l t r y  

To ta l   by   Bas ln l  

56.21 
23.36 
18.61 

2.19 
1.28 

24.82 
0.10  

0.18 

3 710 
6 961 
1 117 

83 
50 

1 787 
146 

33 

1 405 
5 700 
5 602 

44 
0 

1 539 
113 

1 

2 979 
3 177 
3 202 

160 
0 

91 8 
234 

129  002 
55  387 
14 348 
9 363 

20 
7 868 
3 -156  

39 3 
5 770 
1 117 

0 
0 

794 
46 

137  500 
7 7  000 
25 400 
10 000 

100 
12  900 

3 700 

45 

13  900 1 4  400 10 700 

37 

219 600 

5 

8 100 

100 

266 700 

lRounded to   t he   nea res t   100   cub lc   me t res  
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L l v e s t o c k   . w a t e r   u s e   c o e f f l c l e n t s   a r e   m u l t l p l l e d .   b y -   l l v e s t o c k   q u a n t l t l e s  

to   ob ta ln   t he   annua l   l i ves tock -   wa te r   use  b y  sub-basln. The data I s  

s u m a r l z e d   I n   t a b l e  14.- Total  1lvesto.ck  water  use i n   t h e  .Basin I s  

es t lma ted   a t  266  700 cublc  metres  per  year. 

D .  T o t a l   A q r l c u l t u r a l  Water Use 

To a r r l v e   a t  an  est lmate  of   agr icul tural   water  use  by  sub-bas' ln,  . , 

l r r l g a t l o n   w a t e r  use i s  added t o   l l v e s t o c k   w a t e r  use.  These f l g u r e s   a r e  

s u m a r l z e d   I n   t a b l e  1 5 .   T o t a l   a g r l c u l t u r a l   w a t e r   u s e   l n   t h e  Lower 

Kootenay  River  Basln 1s est lmated  to   be  14 723  400 cublc  metres  per  year. 

TABLE 15. WATER USE FOR 1RRIGATION.AND LIVESTOCK 

Sub-basin L l v e ' s t o c k   I r r l g a t l o n  All A g r l c u l t u r e  
(m3) (m3) (m3) 

Slocan  13  900 864  400 878  300 

West A r m  1 4  400 I 730  900 745 300 

Nor th  A r m  10  700 247 600 '258 300 

South Arm 219 600 12  530 000 12 749 600 

Moyle 8 100  83  800  91 900.. 

TOTAL 266  700 14 456  700 14  723  400 
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v .  , INSTREAH WATER USE 

I 

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

Non-consumptive  instream  water demands are.   an  Important component o f  

water  use I n  t h e  Lower 

measure, c e r t a i n  minimum 

meet resource management 

made t o   e s t i m a t e   d e s l r a b  

. water  use i n   t h e '   B a s i n   I s  

Koo tenay   R ive r   Bas in .   A l though   d i f f i cu l t   t o ,  

s t reamf lows  and  lake   leve ls   a re   essent ia l . .   to  

ob jec t i ves  In the Basin. Whi le no at tempt  was 

l e  streamflows, a b r i e f   d i s c u s s i o n   o f   i n s t r e a m  

inc luded.  

Some o f   the   ma jor   Ins t ream  water   requ l rements   a re   fo r   hydroe lec t r i c  

product ion,   maintenance  of   the 6 880 h e c t a r e   w i l d l i f e  management area i n  . . 

the Creston  Val ley,  and  support  of,  an i m p o r t a n t   i n l a n d   f i s h e r y   . a n d  
water-based t o u r l s t   I n d u s t r y .  

B. Hydroelect r i -c   Product ion 

There a r e ' s i x  dams.  and seven  powerp lan ts   cur ren t ly   opera t ing   in  the Lower 

Kootenay  River  Basin.  Five  of,  the dams and a l l  seven o f   t h e  power p l a n t s  

a re   l oca ted  on a steep  reach  of  the Kootenay  River  between  Nelson. and. 

C a s t l e g a r   ( f i g u r e  5 ) .  

Corra  L inn dam, located  about 11 ki lometres  downstream  from  Nelson, i s  
. .  

t h e  f i r s t  dam i n  a ser ies.   Corra  L inn  prov ldes.   approx imate ly  1.8 metres 

of   water   s torage  (about  9.9 x lo8 cubic  metres) i n  Kootenay  Lake (B.C. 

1977). The dam con t ro l s   l ake   l eve l s   excep t   ' under   h igh   f l ow   cond i t i ons  

when na tu ra l . channe1   cons t r i c t i ons  i n  t h e  West A r m  r e s t r i c t   f l o w s .  The 

Upper  Bonnington, Lower Bonnington,  South  Slocan and B r i l l i a n t  dams a r e  

l oca ted   downs t ream  f rom  the   Cor ra   L lnn   s i t e ;   t he   ea r l i es t   p ro jec t  was 

completed i n  1897 (B.C. 1977). The pondage areas  behind  these dams a r e  

r e l a t i v e l y   s m a l l  w i th  l e v e l s   f l u c t u a t i n g  between 2.1 t o  4 . 3  metres'  (,B.C. 

1977). All of  the  dams'depend  upon  seasonal   s torage  in- the  Corra  L inn 

r e s e r v o i r .  

. .  
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.Corra  Llnn, Upper Bonnlngton,  South  Slocan and B r l l l l a n t  dams were b u i l t  

by Comlnco t o   p r o v l d e  power fo'r the company's  smelter I n  T r a l l .  .Lower 

Bonnlngton  'was  constructed  by West Kootenay Power and ' L l g h t  Company 

. .  . (WKPL) t o  produce e l e c t r l c l t y  for I t s  r e s i d e n t l a l  and  commercial 

customers I n  the  West Kootenay  and Okanagan. 
. e .  

, .  

Cominco  and I t s  parent  company, Canadlan P a c l f l c   E n t e r p r l s e s ,  

subsequently  purchased WKPL a l t h o u g h .   t h e  . s u b s l d l a r y   r e t a l n s   b o t h  

ownershlp o f  t h e  Lower Bonnlngton- dam and I t s  c o r p o r a t e   l d e n t l t y  (ROCK 

1982). WKPL .now leases a l l   t h e  Comlnco p lants   except .  for t h e  one a t  

B r l l l l a n t .  Power generated from t hese ,   p lan ts  I s  . s t 1 1 1   t r a n s m i t t e d   t o   . t h e  

T r a l l   s m e l t e r   w l t h   s u r p l u s   b e l n g   a v a i l a b l e   t o  WKPL f o r   I t s  own customers, 

s a l e   t o  B.C. Hydro 'or expor t -  t o  t h e   U n l t e d   S t a t e s   ( i b l d ) .  I n  a d d l t l o n   t o  

these power p l a n t s ,   - a n o t h e r   f a c i l i t y  I s  operated  at  Upper  Bonnlngton  by 
t h e  C l t y  o f  Nelson.  Table 16 prov ldes a l l s t  o f  t h e  power- genera t lng  

s t a t l o n s   i n   t h e   B a s l n   t o g e t h e r   w j t h   t h e l r   I n s t a l l e d   c a p a c l t l e s .  

TABLE 16. LOWER KOOTENAY R I V E R  BASIN POWER GENERATING STATIONS 

Name o f   F a c i l i t y  Nameplate  1nstal. led  Capacity 
(nw) 

Corra  L lnn 51 
Upper Bonnlngton 59 
Upper Bonnlngton ( C l t y   o f   N e l s o n )  53 
Lower Bonnlngton 129 
South  Slocan 42 
Brlll l a n t  . '  7 
Kootenay  'Canal 529 

Desp l te   opera t ion   o f   these dams on t h e  Kootenay  Rlver, a m a j o r i t y  o f  t h e  

r l v e r ' s   p o t e n t l a l  energy  remalned  unharnessed u n t l l   t h e  Kootenay  Canal 

P r o j e c t  was completed  by B,C.. Hydro I n  1976. The canal  was designed t o  
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make use o f   a d d l t l o n a l   r e g u l a t e d   f l o w  I n  t h e   . r l v e r . . r e s u l t l n g   f r o m   s t o r a g e  

behlnd  the Duncan dam n o r t h  of Kootenay  Lake  and.  the  Libby dam near 

Libby, Montana ( B . C .  Hydro  1978). A th ree-ml le   cana l  w l t h  .an I n t a k e   a t  

Corra  L lnn dam s u p p l l e s   w a t e r   t o  a 500 MW power p l a n t   j u s t  downstream 

f rom-   the  South.  Slocan dam. 

For most of  the  year,  approxlmately  142  cublc  .metres  per second- of   water 

t r a v e l s  down' t h e  Kootenay  Rlver   v la   the  Corra  L lnn  system  whl le   the 

remainder  (up' t o  708 cublc  metres  per  second)  passes  through  the  canal 

(Strongman  1986). When s u n e r   d l s c h q r g e s  i n  ' the  Kootenay  Rlver exceed 

850 cublc  metres  per second the  excess  water   t ravels   through-   the  Corra 

Llnn  system. 

The Duncan dam,, b u i l t  by B.C. Hydro  under the   t e rms   o f   t he  Columbla  Rlver 

T r e a t y ,  was des1,gned t o  p rov ide   s to rage   f o r   f l ood   con t ro l   a long  the 

Columbla  River i n   t h e   U n l t e d   S t a t e s .   C r e a t l o n   o f   t h e  0unca.n Lake 

reservo l r   f looded  approx imate ly  40 square  k l lometres  o f   , land !n B.C.; 

wa te r   l eve l s   I n   t he   rese rvo ' l r   f l uc tua te   by   as  much as 28 metres  dur lng 

the  year .  

The Goat' dam was b u i l t  on t h e  Goat R l v e r   i n  1933  by WKPL f o r  power 

g e n e r a t l o n .   I n  1956 t h e  dam  was h e a v i l y  damaged I n  a f l o o d  and the  

.reservoir behlnd  the dam i s  now f l l - l e d   w l t h   s e d l m e n t .  The powerhouse I s  

no  longer used  and wa te r   s imp ly   sp l l 1s .ove r   t he  dam. 

C.  C ' reston  Val ley  Wl ld l~fe~Manaqement   Area 

The C r e s t o n   V a l l e y   W i l d l i f e  Management Area, e s t a b l l s h e d   I n  1968, 

cons ls ts   o f   approx imate ly  6 880 hec ta res   o f   l and  I n  t h e   v a l l e y   a r e a  

between the   sou th  end o f  Kootenay  Lake  and the   Un l ted   S ta tes   border .  The 

w l l d l l f e   a r e a  I s  an l n t e g r a l   p a r t   o f   t h e   P a c l f l c   F l y w a y ,  a ma ln   mlgra t lon  

r o u t e   f o r   b l r d s   f r o m   t h e i r   s o u t h e r n   w l n t e r   h a b i t a t s   t o   n o r t h e ' r n   b r e e d i n g  

and. n e s t l n g   s l t e s .  
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t 

W e t l a n d   p o r t l o n s   o f   t h e   r e g l o n   a r e   r e s e r v e d   f o r   a q u a t l c   - w l l d l l f e ,  

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

p r o d u c t l o n   o f .   d e s i r a b l e   f o o d   p l a n t s  and  decrease  loss  of  nests t o  

f l o o d l n g ,   w l l d l l f e   e x p e r t s  have  Improved  the  area as a breedlng  and 

stop-over  area  for  numerous specles.  

Dykes were  constructed  along  the  Kootenay  .-Rlver to   p reven t   wa te r   f rom 

f l o w l n g   I n t o  marsh  lands and compartrnentallze  each  large  marsh  area. 

Water l e v e l   c o n t r o l   s t r u c t u r e s  such  as g r a v i t y   g a t e s  and  pumping s t a t i o n s  

a r e  used t o  w l ' t hd raw  l a rge   quan t l t l es   o f '   wa te r   f rom the o ld   channe l   o f  

the .   Kootenay   R lver   (p r io r   to   fa rmland  rec lamat lon)  and r e d l s t r l b u t e  I t  

amongst var lous  compartments  wl th ln the management a rea .   Nes t l ng   hab l ta t  

has  been Increased  by   cons t ruc t ion   o f   I s lands  and  penlnsulas I n  sha l low 

water and p r o v l s l o n   o f   d r a i n a g e   f o r  some m o l s t  areas.   Per lod lc  drawdowns 
a r e  necessary t o  chemlcal ly  a l t e r  t h e  subs t ra te  by o x j d a t l o n .  

An I n t e r p r e t i v e   ' c e n t r e   a t   t h e   s o u t h  end o f   t h e  management area was 

threatened . w l t h  c losu re  i n  1985, b u t  has  been kept  open  on a reduced 

budge t   w l th   f ede ra l ,   p rov lnc la l  and p r i v a t e   s u p p o r t .  I n  some y.ears  up t o  

25,000 p e o p l e   v l s l t   t h e   c e n t r e   w h i c h  I s  l oca ted   Jus t   ou ts ide   o f   Cres ton  

(Patterson  1986).  

Although  water  use a t   t h e   w l l d l l f e   a r e a  i s  l i c e n s e d ,   a c t u a l   u s e   d l f f e r s  

s l g n l f l c a n t l y   f r o m   l i c e n s e d   q u a n t l t l e s .   I n   a d d l t l o n   w a t e r  use I s  

r e p o r t e d   t o   f l u c t u a t e   g r e a t l y  w l th  evapora t lon   ra tes  and a v a i l a b l e  

funding  and  therefore  an  accurate  est lmate,of   water   use was l m p o s s l b l e   t o  

obtaln.  (Moore  1986). 
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V I .  SUMMARY 

A.  To ta l  Water Use Est lmates 

Water  use f o r   a l l   c a t e g o r i e s  I s  shown for  each  sub-basin I n  t a b l e  17 .  

Agr icu l tu re .   accounts   fo r  most  water  use w i th  53.7 p e r c e n t   o f   t h e   t o t a l .  

Domestlc  and  commercial i s  almost   as  h lgh  wl th  43.9 percen t   o f   t he  

t o t a l .   I n d u s t r y   a c c o u n t s   f o r  much l e s s  wi th  o n l y  2 . 4  p e r c e n t   o f   t o t a l  

water  use. The South  Lake  sub-basin  accounts f o r  60.4  percent  of   water 

use.  Most o f   t h e   a g r l c u l t u r a l   w a t e r  use  and a l a rge   po r t l on   . o f   domes t i c  

water  use  occurs i n   t h i s  sub-basin. The West  Arm, where  most  domestic 

and c o m e r c l a l  w a t e r  use  occurs,  accounts  for 23.7 p e r c e n t   o f   t o t a l   w a t e r  

use.  Total  annual  water  use i n   t h e  Lower Kootenay  Rlver B a s i n  i s  

est imated t o  be  27.432 m l l l l o n   c u b i c  m e t r e s .  

B. Water.Use  Forecasts 2 

Total   water  use i s  f o recas ted   us ing   popu la t l on   g rowth   ra tes   f o r   t he  

Central  Kootenay  Regional D l s t r l c t  obta lned  f rom  the.  B.C. M i n l s t r y   o f  

I n d u s t r y  and S m a l l  Buslness  Development (HcRay 1986).  Total  annual  .water 

use   f o recas ts   t o  the year 2006 a re  l n  tab le   18 .  A m a j o r   i n c r e a s e   i n  

water demand i n   t h e   f o r e s e e a b l e   f u t u r e  i s  not   expected;  w a t e r  use may 

in i t l a1 , l y   dec l l ne   be fo re   s low   g rowth  i s  resumed. 

C.  Conclusions 

A low-cost  approach was used i n   t h i s   s t u d y  t o  obta ln   d isaggregated  water  

use  data.   Ex is t ing  data  sources and maps o f   the   a rea   were  used  wherever 

p o s s i b l e  and f i e l d   t r a v e l  was k e p t   t o  a minimum. Expensi've  procedures 

such as a l r  photography  of   the  Basin  were  not  undertaken.  Despi te  th is 

approach,  the  water  use  est imates  are  reasonably  accurate.  Although 

problems  were  experienced i n  mapping. i r r i g a t e d   f i e l d s ,   a n o t h e r  
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TABLE 17. TOTAL WATER USE FOR THE LOWER KOOTENAY R I V E R  BASIN 

Domestic  and 
Sub-bas  1  n I n d u s t r i a l   C o m e r  c'i a 1 A g r i c u l t u r e   T o t a l  

(m3) (m3) (m3) (m3) 
~~ 

S'locan 93  600 
West A r m  116 600 
North  Lake 6 700 
'South  Lake 448 700 
Hoy 1  e' 0 

TOTAL 665  600 
PERCENTAGES 2.4 

1  889  500 878  300 2  861  400 
5 602  300 745 300 6 464 200 

941  800 258  300 1 206 800 
3 37 4  -200. 12 749  600 16 572 500 

235  200 91  900 327 100 

12  043 000 14  723  400 27 432 000 
43.9  53.7 

TABLE 18. POPULATION GROWTH FOR THE LOWER KOOTENAY RIVER  BASIN 

Populat ion  Populat ion  Forecasted 
Year X Change1 P r o j e c t i o n  Change h a t e r  Use (m3) 

1981  census 
1985 - 1986 
1986 - 1987 

,1987 - 1988 
1988 - 1989 
1989 - 1990 
1990 - 1991 
1991 - 1992 
1992 - 1993 
1.993 - 1994 
1994 - 1995 
1995 - 1996 
1996 - 1997. 
1997 - 1998 
1998 - 1999 
1999 - 2000 
2000 - 2001 

2002 - 2003 
2003 - 2004 

,200;. - 2002 

2001 - 2005 
2005 - 2006 

-2.00 
-1.90 
-0.20 
.o. 70 
1.10 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.20 
1.10 
0.90 
0.80 
0.70 
0.70 
0.60 
0.60 
0.60 
0.70 

35 , 497 
34,787 
34,135' 
34 , 066 
34 , 305 
34 , 682 
35,168 
35 , 660 
35,159 
36 , 666 
37,179 
37,700 
38,152 
.38,572 
38,919 
39,230 
39,505 
39 , 787 
40,020 
40 , 260. 
40', 502 
40,785 

-710 
-661 

-68 
238 
37 7, 
486 
49 2 
499 
506 
51  3 
521 
452 
420 
347 
31  1 
27 5 
27 7 
239 
240 
242 - 
284 

27 432 000 
26 910 792 
26  856  970 
27 044  969 
27 342 464 
27 725  258 
28 113 412 
28 507 000 
28 906  098 
29 310  783 
29 721  134 

30 408 64'3 
30  682 321 

31  144.274 
31 362 284 
31 ' 550  458 
31  739  761 
31  930  199 
32  153  710 

'30.077 788 

30  -927  780 

'Water  Consumption  beglns w i th  an es t ima te  . o f  t o t a l  annual,  water  use 
which I s  t h e n   i n c r e a s e d   b y   t h e   g r o w t h . r a t e   i n   t h e  X Change column. 
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. .  

method  'of  est imatlng  'water  use was developed  whlch was considered  . to   be 

s u f f l c l e n t l y   a c c u r a t e .   P o p u l a t l o n  and dwel l lng   counts   f rom the 1981 

Census o f  Canada a re  still accurate as l l t t l e  growth has o c c u r r e d   I n   t h e  

' Basln  s lnce  then.  There ' a r e  few l n d u s t r l a l   e s t a b l l s h m e n t s   I n   t h e   B a s l n  

and . t h e l r  water  use was de termlned  us lng   ex ls t lng   da ta  and a . te lephone 

survey. 

There I s  a need f o r  more l n fo rma t lon  on a v e r a g e   w a t e r   u s e ' f o r   a l l   s e c t o r s  

- . o f  a b a s i n ' s  economy. L l t t l e  I s  known and much l e s s  I s  r e a d i l y  

access lb le  ab.out  such ' th lngs  as  per   capl ta   water   use,   water   use  by  crob 

. . t y p e   o r  even  water  use  by l n d u s t r l a l   s e c t o r .   A g a l n ,   e x l s t l n g   l n f o r m a t l o n  

l s  o f t e n   e l t h e r   n o t   d l s a g g r e g a t e d  enough o r   o f   l l m l t e d   q u a l l t y .  Water 

use  studies  such as t h l s  one requ l re   re l l ab le   .wa te r   use   coe f . f l c l en ts ;  i f  

avai lab le,   water   use  s tud ies  'could be completed .with much g rea te r  
accuracy   and  speed. 
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