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ABSTRACT 

The  Upper  Kootenay  River  drains 20 000 square  kilometres  of  southeastern 
British  Columbia.  Rising in the  Rocky  Mountains  near  Banff,  Alberta  the 
Upper  Kootenay  River  flows  south  through  Lake  Koocanusa,  crosses  the 
international  boundary  into  Montana,  then  swings  northwest  through  Idaho 
before  re-entering  Canada.  The  Lower  Kootenay  River  then  flows  north 
into  Kootenay  Lake  and  finally  southwest  from  the  lake  to  its  confluence 
with  the  Columbia  River  near  Trail,  British  Columbia. 

Three  distinct  physiographic  units  dominate  the  topography  of  the 
Kootenay  River  Basin:  the  Rocky  Mountains  to  the  east,  the  Purcell 
Mountains  to  the  west,  and  the  Rocky  Mountain  Trench  which  runs  north  to 
south  between  the  two.  The  climate l s  characterized by hot  summers  with 
sporadic  rain  showers  and  long,  cold  winters.  Portions.of  the  Basin  lie 
in zones  of  relatively  high  snowfall.  Streamflow  generally  peaks  with 
snowmelt in May  or  June. 

The  Basin  supports a variety  of  wildlife,  particularly  ungulates. 
Competition  for  habitat  between  big  game  and  livestock  has  been 
exacerbated by the  formation  of  Lake  Koocanusa,  as  well  as by increasing 
forestry  and  mining  activlties.  Some  of  the  Basin's  headwater  lakes  and 
streams  support  good  sport  fisheries  which  are  supplemented  by  an  active 
stocking  program.  There  are  no  anadromous  fish in the  Upper  Kootenay 
R i  ver . 

Mining  provided  the  earliest  economic  activity  in  the  Basin. A 

in  the  mid-1860's  was  followed by the  discovery of sizeable 
and 
act 
to. 

gold  rush 
lead,  zinc 

silver  ore  bodies.  Today  coal  mining  is  the  Basin's  major  economic 
ivity,  with  further  exploration  and  development  expected in response 
improved  world  market  prlces.  Forestry is also  important  to  the 



- i i  - 

regional  economy:  eight  permanent  sawmills  are  located  in  the  Basin. 
Tourism  and  recreation,  mostly  revolving  around  summer  water-based 
activities  or  wilderness  experiences,  are  gaining  in  importance. 
Agriculture  is  limited  to  ranching  within  the  Basin.  Federal  lands 
include  several  small  Indian  Reserves  scattered  through  the  southern 
portion  of  the  Basin  and  Kootenay  National  Park  to  the  north. 

There  are  several  areas  of  resource  competition  but  most  are  the 
responsibility o f  the  provincial  government.  Routine  federal  and 
provincial  water  monitoring  programs  should  be  adequate  to  detect  changes 
in  water  quality  and  quantity  within  the  Basin.  At  the  present  time, 
there  are  no  apparent  areas of concern  for  Inland  Waters  and  Lands, 
although  increased  involvement  in  water  resource  management  may  be 
necessary  in  the  future  as  the  Kootenay  is  an  international  river. 
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RESUME 

La partie  supdrieure  de la riviere  Kootenay  draine  une  superficie  de 
20,000 kilometres  carrPs  de la region  sud-est  de la Colombie-Britannique. 
La rivi6re  dCbute  dans  les  montagnes  Rocheuses  pres  de  Banff , en  Alberta 
et  s'kcoule  vers  le  sud,  traversant  le  lac  Koocanusa  et la frontiere  de 
l'etat  de  Montana.  Ensuite,  elle  se  dirige  vers  le  nord-ouest,  traversant 
1'Ctat  d'Idaho et pour  enfln  retourner  en  Colombie-Britannique.  De  la, 
elle  est  considbree c o m e  la partie  inferieure  et  coule  vers  le  nord, 
traversant  alnsi  le  lac  Kootenay,  puis  tourne  vers  le  sud-ouest  pour 
rejoindre  le  fleuve  Columbia  pres  de  Trail,  en  Colombie-Britannique. 

La topographie d u  bassin  est  distinguee  par  trois  unites  physiogra- 
phiques,  dont  les  montagnes  Rocheuses a l'est,  les  montagnes  Purcell a 
l'ouest  et  la  fosse  Rocheuses.  Cette  derniPre  longe d u  nord  au  sud  entre 
les  deux cha'lnes de  montagnes.  Le  climat  se  distingue  par  des  etbs 
chauds  avec  des  averses  sporadiques  et  des  longs  hivers  froids. I1 y a 
aussi  des  parties d u  bassin qui recoivent  un  montant  de  neige 
relativement  blevb.  La  crue  maximum  est  atteinte  gbneralement  en  mai  ou 
en  juin  durant  les  fontes  des  neiges. 

La faune  de  ce  bassin  est  tres  varibe,  specialement  pour  les  animaux 
ongules.  Cependant la concurrence  entre  ces  ongules et le  betail  pour 
l'habitat  s'est  aggravee  avec la creation d u  reservoir  (lac)  Koocanusa et 
aussi  avec  l'augmentation  d'exploitation  miniere  et  de  sylviculture.  La 
partie  superleure  de la  riviere  Kootenay n'a pas  de  Poisson  anadrome. 
Par  contre,  quelques-uns  des  lacs  et  des  cours  d'eau  de  tCte d u  bassln 
soutiennent  de  bonnes  pCches  sportives  et  cette  productivite  est 
activement  maintenue  par un programme  d'ensemencement. 

L'exploitation  miniere  fut  la  premiere a stimuler  l'activite  economique 
d u  bassin -- notamment  par  la  ruCe  vers  l'or  de la mi-1860 -- suivi  par 
des  decouvertes  considerables  de  minerals  de  plomb,  de  zinc  et  d'argent. 

I. 
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Aujourd'hui  c'est  l'exploitation d u  charbon qui domine  l'activite 
economique d u  bassin.  On  s'attend a une  augmentation  d'exploration et de 
developpement, si le  marche  mondial  s'ameliore. La sylviculture  est 
aussi  importante  pour  l'economie  de la region  et  on y trouve  huit 
scieries. Le tourisme et le lojsir deviennent plus importants et se 
composent  surtout  de  divertissement  aquatiques  estivals et de randonnees 
a la decouverte  de la nature  sauvage.  L'agriculture  se  limite a 
l'elevage  sur  des  ranchs.  Le  bassin a des  terres  federales  dont 
plusieurs  petites  reserves  indiennes  Cparpillees  dans  le  sud d u  bassin  et 
le  parc  national  Kootenay  au  nord. 

I1 existe  de la concurrence  entre  plusieurs  domaines  d'utilisation  des 
ressources  de  ce  bassin m a i s  la plupart  se  trouve  sous la jurisdiction 
provinciale. A propos  de  ce  sujet,  le  programme  federal et  provincial  de 
monitorage  de  routine  d'eau  devrait  etre  suffisant  pour.discerner s'il y 
a des  problemes  de  qualite  ou  de quantitii  d'eau  dans  le  bassin.  En  ce 
moment,  les  Eaux  intiirieures  et  terres n'a pas  d'intiiret  dans  la  gestion 
de  ressource  en  eau  pour  ce  bassin.  Mais  Ctant  donne  que la riviere 
Kootenay  est  une  riviere  internationale, i l  est  possible  que  dans  le 
futur,  elle  s'implique  davantage. 



- v -  

TABLE OF CONTENTS 

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

RESUME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i i i 

LISTOFFIGURES . . . . . . . . . . . . . . . . . . . . . . . . . .  V i  

LISTOFTABLES . . . . . . . . . . . . . . . . . . . . . . . . . . .  vi1 

1 . INTRODUCTION 

A . S t u d y A r e a  . . . . . . . . . . . . . . . . . . . . . . . . .  1 

B . Objec t ives  and O u t l i n e  . . . . . . . . . . . . . . . . . .  3 

2 . WATER AND RELATED RESOURCES 

A . Physiography . . . . . . . . . . . . . . . . . . . . . . .  4 

. Cl imate . . . . . . . . . . . . . . . . . . . . . .  . . . . .  1 
C . Water . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

D . S o i l i  and Vegeta t ion  . . . . . . . . . . . . . . . . . . .  20 

E . W i l d l i f e  and F i s h e r i e s  . . . . . . . . . . . . . . . . . .  23 

3 . EXIST ING AND POTENTIAL RESOURCE USE 

A . H i s t o r i c a l   P e r s p e c t i v e  . . . . . . . . . . . . . . . . . .  27 

B . Communit ies.  Populat ion and  Employment . . . . . . . . . .  28 

C . Community Serv ices  . . . . . . . . . . . . . . . . . . . .  31 

D . Transpor ta t i on  . . . . . . . . . . . . . . . . . . . . . .  35 

E . Na t i ve   Popu la t i on  . . . . . . . . . . . . . . . . . . . . .  36 
F . F o r e s t r y  . . . . . . . . . . . . . . . . . . . . . . . . .  36 

G . Min ing  . . . . . . . . . . . . . . . . . . . . . . . . . .  41 

H . A g r i c u l t u r e  . . . . . . . . . . . . . . . . . . . . . . . .  49 

I . Tourism.  Recreation  and  Parks . . . . . . . . . . . . . . .  53 

4 . SUMMARY AND CONCLUSION'S . . . . . . . . . . . . . . . . . . . .  59 

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 

APPENDIX 1 . CLIMATIC NORMS . . . . . . . . . . . . . . . . . . . .  68 



- v i  - 

LIST OF FIGURES 

1 .  The  Upper  Kootenay River   Basin  . . . . . . . . . . . . . . . . .  2 

2. Physiographic  Regions . . . . . . . . . . . . . . . . . . . . .  5 

3 .  Selected  Cl imate,   Hydrometr ic and Water Q u a l i t y   S t a t i o n s  . . . .  9 

4 .   Water   Qual i ty   Analys is  Downstream  From  Lake  Koocanusa . . . . .  15 

5 .  Biogeocl imatic Zones . . . . . . . . . . . . . . . . . . . . . .  22 

6 .  Communities  and Transpor ta t ion  . . . . . . . . . . . . . . . . .  29 

7. M i n e s a n d p a r k s  . . . . . . . . . . . . . . . . . . . . . . . .  42 



- v i i  - 

LIST OF TABLES 

1. Phys iograph ic   Sub id iv is ions   o f   the   Canad ian   Cord i l le ra  
i n   t h e   B a s i n  . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

2. Monthly and Annual Mean Discharges and Extremes o f  
D ischarge  fo r   Se lec ted   S ta t ions  . . . . . . . . . . . . . . . . 11 

3. D is t r ibu t ion   o f   Groundwater   Wel ls  . . . . . . . . . . . . . . . 12 

4.  Water Q u a l i t y   S t a t i o n s  . . . . . . . . . . . . . . . . . . . . . 19 

5 .  Popu la t ion  Change . . . . . . . . . . . . . . . . . . . . . . . 30 

6. Experienced  Labour  Force  by  Industry . . . . . . . . . . . . . . 32 

7 .  Community Serv ices . . . . . . . . . . . . . . . . . . . . . . . 34 

8. Fores t  Cover C l a s s i f i c a t i o n  . . . . . . . . . . . . . . . . . . 38 

9.   Largest  Sawmil ls i n  the  East  Kootenays  (1984) . . . . . . . . . 40 

10.  Value  of  Mineral  Production  1976-1982 . . . . . . . . . . . . . 43  

11. Producing  Coal  Mines . . . . . . . . . . . . . . . . . . . . . . 45 

12.  1981 Census Farms C lass i f i ed   by   Sa les  and Product Type . . . . . 50 

13.  Est imate o f  1981  Farm Cash Receipts - Cranbrook 
A g r i c u l t u r a l   D i s t r i c t  . . . . . . . . . . . . . . . . . . . . . 52 

14 .   Tou r i s t  Accommodation - 1985 . . . . . . . . . . . . . . . . . . 5 5  

15.  Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 



- 1  - 

1. INTRODUCTION 

A. Study  Area 

The s t u d y   a r e a   f o r   t h i s   r e p o r t   i s   t h e  Upper  Kootenay  River  Basin i n  

sou theas te rn   B r i t i sh   Co lumb ia ,   o r ,   t ha t   po r t i on   o f   t he   Koo tenay   R ive r  

Basin  which  dra ins  the  headwaters t o  the   i n te rna t i ona l   boundary .  The 

Lower Kootenay  River  Basin i s   t h e   d r a i n a g e   a r e a   f r o m   t h e   i n t e r n a t i o n a l  

boundary  near  Rykerts,   Br i t ish  Columbia,   to  the  Kootenay  River 's 

con f luence   w i th   t he   Co lumb ia   R ive r   nea r   T ra i l ,   B r i t i sh   Co lumb ia .  The 

Lower Kootenay  Basin will be d e s c r i b e d   i n  a separate  background  report .  

The K o o t e n a y   R i v e r   o r i g i n a t e s   i n   t h e  Rocky Mountains  approximately 6 5  

k i lomet res   wes t   o f   Banf f ,   A lber ta ,  and f l o w s   i n  a s o u t h e r l y   d i r e c t i o n   f o r  

approx imate ly  300 k i l omet res .  The r i ve r   t hen   w idens  t o  form Lake 

Koocanusa, a 1 4 8 - k i l o m e t r e   r e s e r v o i r   c r e a t e d   i n  1972  by t h e   c o n s t r u c t i o n  

o f  t he   L ibby  Dam i n   t h e   U n i t e d   S t a t e s  and b i s e c t e d   b y   t h e   i n t e r n a t i o n a l  

boundary.   For  the  next 350 ki lometres,   the  Kootenay  River  swings  west 

then  nor thwest   th rough  the   S ta tes   o f  Montana  and  Idaho,  once  again 

cross ing  the  in ternat ional   boundary  near   Ryker ts ,   Br i t ish  Columbia.  The 

lower  reaches  of   the  Kootenay  River  f low  into  Kootenay  Lake and  southwest 

f rom  the   l ake   t o   t he   Co lumb ia   R ive r   nea r   T ra i l ,   B r i t i sh   Co lumb ia  

(F igu re  1). 

The Upper  Kootenay  River  Basin i s  bounded  on the   wes t  and n o r t h  by t h e  

Columbia  River  Basin,   on  the  east  by  the  Cont inental   Div ide and t h e  

F lathead  River   Basin,  and  on the   sou th  by t h e   C l a r k  Fork-Pend d ' 0 r e i l l e  

River  Basin.  

I t s  m a j o r   t r i b u t a r i e s   a r e   t h e   V e r m i l i o n ,   W h i t e ,   P a l l i s e r ,   L u s s i e r ,  

S t .  Mary, B u l l  and E lk   R ive rs .  The Upper  Kootenay  River  has a dra inage 

area  o f   approx imate ly  20 000 s q u a r e   k i l o m e t r e s   a t   t h e   i n t e r n a t i o n a l  

boundary (Canada 1985). 
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Figure 1 The Upper Kootenay River Basin 



6. Ob jec t ives  and  Out1 i n e  

The o b j e c t i v e s   o f   t h i s   r e p o r t   a r e   t o  summarize t h e   p h y s i c a l ,   b i o l o g i c a l  

and socio-economic  resources  of  the Upper  Kootenay  River  Basin and 

i d e n t i f y   p o t e n t i a l   a r e a s  o f  concern  or   invo lvement   for   In land  Waters and 

Lands,  Environment Canada. 

Chapter Two o f   t h e   r e p o r t   p r o v i d e s  an  overv iew  of   the  Basin 's   water  and 

re la ted   resources ,   inc lud ing   phys iography ,   c l lmate ,   so i l s ,   vegeta t ion ,  

w i l d l i f e  and f isher ies.   Chapter   Three  d iscusses  the  use  o f   the  Basin 's  

na tura l   resources .  It also   p rov ides  an h i s t o r i c a l   p e r s p e c t i v e  and 

desc r ip t i on   o f   t he   a rea ' s   commun i t i es  and ameni t ies.  The Basin 's   major  

i n d u s t r i e s   a r e   d i s c u s s e d   w i t h   p a r t i c u l a r   a t t e n t i o n   d i r e c t e d   t o  any  water 

q u a l i t y   o r   q u a n t i t y   q u e s t i o n s   t h a t  may be of   concern.  The c l o s i n g  
c h a p t e r   o f f e r s  a  summary and recommendations. 

- 3 -  
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2. WATER AND RELATED RESOURCES 

A. Phys 1 osraphy 

There  are  three  phys iographic   reg ions  in   the Upper  Kootenay River  Basin:  

t h e  Rocky Mountains i n   t h e   e a s t ,   t h e   P u r c e l l   M o u n t a i n s   i n   t h e   w e s t ,  and 

t h e  Rocky Mountain  Trench  which  runs  north  to  south  between  the t w o  

(F igu re  2) .  The present  landforms and s u r f i c i a l   m a t e r i a l s   o f   t h e   B a s i n  

d a t e   f r o m   g l a c i a t i o n s   i n   t h e   l a t t e r   p a r t   o f   t h e   P l e i s t o c e n e   P e r i o d  and 

recen t   pos t -g lac ia l   t ime .  The phys iographic   subdiv is ions  o f   the  Canadian 

C o r d i l l e r a   w i t h i n   t h e   t h r e e   r e g i o n s  as  described  by  Holland  (1976)  are 

o u t l i n e d   i n   t h e   f o l l o w i n g   t a b l e .  

TABLE 1. PHYSIOGRAPHIC SUBDIVISIONS OF THE CANADIAN CORDILLERA 

I N  THE BASIN 

System 

Eastern 

I n t e r i o r  

(Ho l land 

Area  Subd iv is ion   Un i t  

Rocky Mountain  Area  Rocky  Mountains  Border Ranges 

Southern  Plateau and Columbia  Mountains  Purcell  Mountains 
Mountain  Area 

Rocky Mountain  Trench 

1976) 

The Rocky  Mountains  occupy the   eas te rn   two- th i rds   o f   t he   Bas in .  These 

dramat ic   mounta ins  cons is t   o f  numerous elongated  ranges  al igned 

approximately  f rom  north-northwest  to  south-southeast and v a r y   i n  

e leva t i on   f rom 750 t o  1850  metres,   wi th summit e levat ions  between 2000 

and 3600 metres. The Rocky  Mountains,  which  consist  predominantly  of 

sedimentary  rocks,  can be f u r t h e r   s u b d i v i d e d   i n t o   t h e   C o n t i n e n t a l  Ranges 

cons is t ing   o f   the   Park ,   Kootenay  and Border Ranges. The Fernie  Basin,  a 

s t ruc tu ra l   dep ress ion   w i th   down fo lded  and downfaul ted  rock,  i s  found 

w i t h i n   t h e   C o n t i n e n t a l  Range. R e l a t i v e l y   r e s i s t a n t   r o c k   f o r m a t i o n s  such 

as l imestone,   do lomi te and q u a r t z i t e   a r e   a l s o   w i d e s p r e a d   i n   t h e  
1 
I 
I' 
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Figure 2 Physiographic Regions 
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Cont inenta l  Ranges.  These rock  format ions f o r m  

surrounded  by  steep  ridges and h i g h  c l i f f s .  With 

tall peaks  which a r e  

i n   t h e  same area,  there 

are   ou tc ropp ings   o f  l e s s  r e s i s t a n t   r o c k  such as shale and p h y l l i t e   b u t  

t he   dominan t   t e r ra in  i s  cha rac te r i zed  by broad  eroded  val leys  such as 

evidenced i n   t h e  Kootenay,  White and  Upper E lk   R ivers .  Most r i v e r s  and 

s t reams  a re   sw i f t - f low ing  and downcut i n t o   g l a c i a l   d r i f t .  A s  a 

consequence, t h e i r   f l o o d p l a i n s   a r e  commonly conf ined and g r a v e l l y   o r  

sandy i n   t e x t u r e   w i t h   l a r g e   f l u v i a l   f a n s .  

The Purce l l   Moun ta ins   have   re la t i ve l y  subdued topography and l a c k   t h e  

dramat ic   c i rques   o r  peaks of   the  Rock ies;   the i r   broad,   rounded summits 

r i s e  t o  2200 metres  above sea l e v e l .  The Purce l l   Mounta ins   a re   under la in  

by metamorphic and sedimentary  rocks.   Quar tz i te ,   l imestone and a r g i l l i t e  

a r e   t h e   c h i e f   r o c k   t y p e s   i n   t h i s   a r e a .   N a r r o w   b e l t s   o f   f l a t   l a n d   a r e  

s i t u a t e d   a l o n g  most v a l l e y   f l o o r s .  Creeks o f  moderate s i z e  f l o w  on 

narrow,   poor ly-dra ined  f loodpla ins,   a l though some o f  t h e   l a r g e r  

watercourses   ad jacent   to   the  Rocky Mountain  Trench  are  deeply  incised. 

The lower   eastern  s lopes  o f   the  Purce l l   Mounta ins  are  t raversed  by many 

g lac ia l   mel twater   channels   which  are  s teep-s ided and range i n  depth  f rom 

a f e w  metres t o  over 300 met res .  Ad jacen t   sp reads   o f   f l uv iog lac ia l  

g rave l   a re  common.  The main  ranges  of   the  Purcel ls l i e  west o f  the  Basin.  

The Rocky Mountain  Trench i s  a b road  downfau l ted   low land  o f   f la t  t o  h i l l y  

t e r r a i n   t h a t  has  been cons iderab ly   mod i f ied  by e ros ion  and i n f i l l e d   t o  

vary ing  depths wi th  g l a c i a l   d r i f t .  The Trench  cons is ts   o f   undu la t ing  

d r i f t   t e r r a i n   w i t h   o c c a s i o n a l   b e d r o c k   h i l l s ,   c r o s s e d  by  shallow, 

f l a t - f l o o r e d   v a l l e y s .  The Trench i s  8 t o  25 k i lometres  wide and l i e s   a t  

approximately 760 m e t r e s  e l e v a t i o n   f o r  most o f  i t s  l e n g t h   i n   t h e   E a s t  

Kootenay  region,  although somewhat h i g h e r   i n   e l e v a t l o n   a t  i t s  southern 

end. It i s  bounded t o   t h e   e a s t   b y  a fau l t   sca rp   wh ich   r i ses   abou t  1500 

metres  above  the  Trench  f loor ,   c reat ing one o f   t h e  most s i g n i f i c a n t  

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

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

Mountains. The Trench i s  g e n e r a l l y  an e x t e n s i v e   a r e a   o f   h i l l y   m o r a i n e ,  

w i t h   g r a v e l l y   g l a c i o f l u v i a l   m e l t w a t e r   c h a n n e l   d e p o s i t s ,   t e r r a c e s  and fans 
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interspersed  between  the  hills. It  is  drained  by  the  Kootenay  River in 
the  south'and  the  Columbia  River in the  north.  The  broad  Kootenay  Valley 
grasslands  of  the  south  are  separated  from  the  extensive  wetlands  of  the 
Upper  Columbia  Valley by the  Columbia-Windermere  lake  and  marsh  system. 

B. Climate 

The  Upper  Kootenay  Basin is characterized  by  hot  summers  with  sporadic 
rain  shower  activity  and  long,  cold  winters.  The  Basin's  climate  is 
predominantly  influenced  by  maritime  air  masses  from  the  Pacific  which 
have  been  considerably  dried  while  traversing  British  Columbia  and 
occasional  influxes  of  cold  continental  Arctic  air  in  the  winter. 
Climatic  variations  within  the  region  are  largely  determined  by 
differences in topography  and  elevation. 

The  area's  warmest  and  driest  conditions  prevail  in  the  Rocky  Mountain 
Trench,  where  the  mean  annual  precipitation  is  approximately 400 to 500 

millimetres;  cooler  and  wetter  conditions  are  evident  in  side  valleys  and 
at  higher  elevations.  Air  flow  over  the  Basin  is  generally  west  to  east 
due  to  the  presence  of  prevailing  westerly  winds;  valley  winds  tend  to 
blow  north  or  south,  due  to  the  orientation  of  the  main  valleys,  and 
increase  in  velocity  upslope.  The  windward  side  of  the  Rocky  and  Purcell 
Mountains  experiences  greater  cloud  cover  and  precipitation,  both  in  the 
form  of  rain  and  snow,  than  do  the  lee  or  eastward-facing  slopes.  Within 
the  Basin,  the  greatest  precipitation  occurs  at  mid  to  upper  elevations 
along  west-facing  slopes  of  the  Purcell  Mountains.  Reduced  amounts  at 
similar  elevations  occur  along  the  west-facing  slopes  of  the  Rocky 
Mountains. 

The  general  distribution  of  snow  within  the  East  Kootenays  increases  in 
depth  south  to  north,  east  to  west,  and  with  increasing  elevation.  The 
average  maximum  snow  depth  reaches 35 centimetres  by  early  March  at  an 
elevation  of 1000 metres.  There  is a reduction  in  snow  cover  along  the 
Rocky  Mountain  Trench  and  Kootenay  and  lower  Elk  River  valleys. A 
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relatively  high  snowfall  zone  exists in the  Morrissey-Fernie  area, 
corresponding  to  the  area o f  high precipitation  caused  by  the  uplifting 
of  semi-dried  Pacific  air  over  the  west-facing  slopes  of  the  Rocky 
Mountain  Trench. 

Winters  throughout  the  Basin  generally  last  from  October  through  April. 
The  occasional  Arctic  system  brings cold, clear  days. At the  Cranbook 
Airport,  the  month  of  June  receives  the  most  rainfall (55.1 cm)  and 
December  and  January  the  most  snow (44.2 cm  and  45.5  cm  respectively). 
Mean  monthly  temperatures  range  from a maximum  of  17.8  degrees  Celsius  in 
July,  to a minimum  of -8.9 degrees  Celsius in January.  The  northern  most 
communities in the  Rocky  Mountain  Trench  receive  about 2000 hours  of 
sunshine  annually,  increasing  to  around 2300 hours  at  the  southern  end  of 
the  region.  The  winter  months  of  November  through  February 
characteristically  receive  the  least  direct  sunshine.  The  frost-free 
season is approximately 96 days. 

Climatological  data  is  available  from  the  Atmospheric  Environment  Service 
(AES)  of  the  Department  of  the  Environment  for  twenty  stations  operated 
withln  the  Basin.  Historical  data  for  five  selected  climatological 
stations  are  given in Appendix  1;  stations  are  located  on  Figure 3. 

C. Water 

The  drainage  area  for  the  entire  Kootenay  River  Basin is 49 200 square 
kilometres.  The  Upper  Kootenay  River  Basin  drains  approximately 20 000 
square  kilometres  and  has a mean  annual  flow  of 298 cubic  metres  per 
second ( m  /s) (Canada 1984). The  mean  annual  dlscharge  recorded  near 
the  headwaters  of  the  Kootenay  River  is 4.98 m / s ,  increasing  to 88.1 
at  Canal  Flats  following  the  addition  of  discharge  from  the  Vermilion, 
Palliser  and  White  Rivers.  At  Fort  Steele,  below  the  confluence  of  the 
St.  Mary  River,  the  mean  annual  discharge  is  179  m /s. The  Elk  River 
and  its  tributaries  contribute 76.7  m /s to  the  Upper  Kootenay  River. 
The  annual  mean  discharge  of  the  Bull  River  into  Lake  Koocanusa  is 
33.3 m / s  (Canada 1985k). 

3 
3 

- 3  
3 

3 
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Figure 3 Selected  Climate, Hydrometric and  Water 
Quality Stations 
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Those reaches  of  the  Kootenay  River and i t s  t r i b u t a r i e s   l o c a t e d   i n   t h e  

Rocky Mountain  Trench  f low i n  broad f l a t   v a l l e y s ,   w l t h   g e n e r a l l y   m o d e r a t e  

s lopes .   I n   s t re t ches  where the   r i vers   cu t   ac ross   mounta in   ranges ,   the  

r i ve rs   f l ow   i n   na r row,   s teep -s ided   va l l eys ,   genera l l y   w i th   dec ided   s lopes  

and r a p i d s   o r   w a t e r f a l l s .  Many of   the  sources  o f   the  Kootenay 's  

t r l b u t a r i e s   a r e  permanent snow f i e l d s  and g lac ie rs   found on mountain 

peaks. 

Ana lys i s   o f   d i scha rge   da ta   i nd i ca tes  a seasona l   f low  pa t te rn  

cha rac te r i zed   by   sp r ing   f l ood  peaks i n  May and June  due t o  snowmelt and 

spr ing   ra ins .   Three-quar te rs   o f   the   annua l   f low  occurs   dur ing   th is  

p e r i o d   ( B r i t i s h  Columbia  1976b).   Discharge  steadi ly  decl ines  dur ing 

summer and e a r l y   f a l l ,   c r e a t i n g   w a t e r   d e f i c i t s   i n   s m a l l e r   t r i b u t a r i e s .  

Winter  f lows  are  general ly  low.  Water  Resources  Branch  of  Environment 

Canada cu r ren t l y   ope ra tes  24 h y d r o m e t r i c   s t a t i o n s   i n   t h e  Upper  Kootenay 

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

s t a t i o n s .   D a t a   f o r   f i v e   r e p r e s e n t a t i v e   s t a t i o n s   a r e   p r o v i d e d   i n   T a b l e  2 

and t h e i r   l o c a t i o n s   a r e   g i v e n   i n   F i g u r e  3. 

Groundwater 

Groundwater i s  no t  a major  source  of   water  supply i n   t h e   E a s t  Kootenays 

nor  has i t  been ex tens i ve l y   s tud ied  (RDEK 1983).  Over 2000 e x i s t i n g   o r  

p o t e n t i a l   w e l l s   a r e   r e c o r d e d  wi th  t h e   p r o v i n c i a l  Water I n v e s t i g a t i o n s  

Branch ( B r i t i s h  Columbia  19873);  however,  not a l l   w e l l s   a r e   r e c o r d e d .  

The d i s t r i b u t i o n   o f   w e l l s   i n   t h e   B a s i n   i s   g i v e n  i n  Table 3. Most w e l l s  

supply  minor amounts of   water  for   domest ic  purposes. 

Over 50 percent  of   groundwater  wel ls  are  located  near  Cranbrook. The 

remainder   o f   the   we l ls   a re   sca t te red   th roughout   the   smal le r   se t t lements  

i n   t h e   B a s i n .  I n  the  Cranbrook  area,   the  quant i ty  o f  water   obta ined  f rom 
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TABLE 2 

MONTHLY AND ANNUAL MEAN DISCHARGES AND EXTREMES OF DISCHARGE 
FOR SELECTED STATIONS 

Station # 08NF002  08NF001  08NGO65  08NG002  08NK005 

Station Name Kootenay R. a t  Kootenay R. a t  Kootenay R. a t   Bu l l  R. near Elk R. a t  
Canal Flats Kootenay Crossing Fort Steele  kbrdner Phi 11 ips  Bridge 

Per. of  Record 1939-1984 1939-  1984 1963-  1984 1914-1984 1924-1984 

Drainage Area 5 390 420 11  400 1 530 4 450 
(sq km) 

Monthly Mean 
Discharge 
($Is) Jan  20.2  0.332  41.4  7.72  21.4 

Feb 18.7 0.226 37.7 7.40 20.6 

Mar 18.4  0.177 . 39.0  8.68  23.3 

Apr 29.9  1.08  73.1  30.3  68.1 

MaY 180.0  12.0  351 .O 99.6  230.0 

Jun  300.0 19.9 684.0 111.0  264.0 

Jul 205.0  12.5  410.0  53.9  114.0 

Aug 105.0  5.12 187 .O 22.0  50.2 

SeP 66.1 3.24  119.0  16.0 38.6 

Oct 46.0 1.95 86.9  14.4  35.9 

NOV 32.4 0.982 62.0  11.9  30.4 

DeC 23.3 0.574 46.7  9.35  25.0 

Mean Annual 
Discharge 88.1 4.98 179.0  33.3  16.7 

Total Mean . 
Annual Discharge 2 780 OOO 157 000 5 630 OOO 1  050 OOO 2 420 OOO 

Maximum Daily 
Discharge 841 (May 48) 53.0  (June  61)  1 820 (June  74) 388 (June  74)  949  (May 48) 

Minimum Daily . 
D i  scharge 8.7 (Jan 68) 0.0 (Apr 45)  19.4 (Jan  80)  0.878  (Jan  67)  5.66 (Dec 30) 

($/SI 

(dam31 

(m3/S) 
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TABLE 3. DISTRIBUTION OF GROUNDWATER  WELLS 

LOCATION # OF WELLS 

Wasa  Lake 

Skookumchuck/Canal  Flats 

Cranbrook  Area 

Kimberley  Area 

Waldo/Galloway 

Jaffray/Wardner/Elko 

Grasmere/Newgate 

Fernle 

172 

143 

1226 

135 

127 

225 

21 

37 

Total 2086 

(B.C. 19873) 
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Specu la t ion  based  on the   genera l   phys iograph ic   na ture  o f  the  area, 

p r e c i p i t a t i o n   d a t a  and b o r e h o l e   a n a l y s i s   i n d i c a t e s   t h a t   t h e  Rocky 

Mountain  Trench  should be capable-   o f   producing up t o  500 gpm per   borehole 

( B r i t i s h  Columbia  1976b). I n   t h e   p o r t i o n   o f   t h e   T r e n c h   n e a r  Tobacco 

Plains,  groundwater may be a v a i l a b l e   i n  deeper  sediments,  but  deep and 

c o s t l y   w e l l s   w o u l d  be requ i red .  Groundwater  sources i n   t h e   E l k   R i v e r  

v a l l e y   a r e   l o c a t e d   i n   a l l u v i a l   d e p o s i t s   ( B r i t i s h  Columbta 1 9 7 6 ~ ) .  

Groundwater q u a l i t y  i s  sampled a t   s e v e r a l  w e l l s  d u r i n g   s p r i n g   f r e s h e t  and 

t h e   w a t e r   t a b l e   i s   l o w   i n  autumn.  Data i s  a v a i l a b l e   f r o m   t h e  when 

prov  i n c i a l  Water Management Branch. 

Dams and D ivers ions  

L ibby Dam and  Lake  Koocanusa 

I n  March  1972 the  Kootenay  River was impounded b y   t h e   c o n s t r u c t l o n   o f  

L ibby  Dam 30 k i l o m e t r e s   s o u t h   o f   t h e   i n t e r n a t i o n a l   b o u n d a r y   i n   n o r t h -  

western  Montana. The dam formed  Lake  Koocanusa, a 148-k i lometre 

t ransboundary   rese rvo i r   wh ich   i s   ope ra ted   t o   p rov ide   f l ood   s to rage ,  

h y d r o e l e c t r i c  power  and r e c r e a t i o n   b e n e f i t s .  The in te rna t i ona l   boundary  

d i v i d e s   t h e   r e s e r v o i r   r o u g h l y   i n   h a l f .   C o n s t r u c t i o n   o f   L i b b y  Dam was 

agreed t o  by   the   Un i ted   S ta tes  and Canada i n   t h e  Columbia  River  Treaty 

(1961)   which  prov ides  for   the  cooperat ive  development   o f   water   resources 

o f  the   in te rna t iona l   Co lumbia   R iver   Bas in .  

A c y c l i c   p a t t e r n   o f  May t o  June i n f l o w  and w i n t e r  drawdown produces  large 

f l u c t u a t i o n s   i n   r e s e r v o i r  volume  and  s,urface  areas  each  year.  Lake 

Koocanusa g e n e r a l l y  has a  maximum y e a r l y  volume du r ing   Ju l y   t h rough  

September  and a  minumum volume d u r i n g  March  and A p r i l .  A t  a  maximum pool  

e l e v a t i o n   o f  749.50 me t res ,   t he   rese rvo i r   con ta ins  7.16 cub ic   k i l omet res  

and  has a sur face  area o f  188  square  k i lometres.  Minimum opera t i ona l  

pool  i s  a t  an e l e v a t i o n   o f  697.08 metres  and  y ie lds a volume o f  1.08 

cub ic   k i lomet res  and a sur face   a rea   o f  59 .10   square   k i lomet res   (Whi t f ie ld  

& Woods 1984). 
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The  effects  of  impoundment  on  water  quantity  and  quality,  vegetation, 
fisheries  and  wildlife,  as  described  by  Whltfield & Woods (1984)' and 
others  (Canada 1980; Langin & Carswell 1974), were  dramatic  (Figure 4). 
Prior  to  impoundment,  about 70 percent  of  the  river's  annual  mean 
discharge  occurred in spring  and  early  summer  as a result  of  snowmelt; 
following  impoundment,  most  of  the  spring  snowmelt  was  temporarily  stored 
in  Lake  Koocanusa  for  flood  control  and  hydroelectric  power  production. 
A s  a result , May  through  July  discharges  were  reduced  and  September 
through  March  discharges  were  increased  after  impoundment  because  the 
volume  of  Lake  Koocanusa  had  to  be  reduced  to  provide  adequate  storage 
for  the  next  year's  snowmelt. 

Water  temperatures  were  also  altered  by  impoundment.  Post-impoundment 
temperatures  were  higher  than  pre-impoundment  temperatures  in  October 
through  February,  and  lower  in  April  through  September.  The  seasonal 
patterns  of  specific  conductance  and  nitrate  and  nitrite  concentrations 
were  also  altered.  Silicate  and  orthophosphorus  concentrations  after 
impoundment  were  generally  lower.  The  pH  of  the  water  discharged  from 
Lake  Koocanusa  tended  to  be  higher  than  the  pH  of  the  Kootenay  River 
prior  to  impoundment.  Changes  observed  downstream  were  attributed  to  the 
depth  of  withdrawal  from  the  reservoir  and  the  reservoir's  ability  to 
store  and  mix  various  influent  water  masses  (Whitfield & Woods 1984). 
Effects  on  the  portion o f  the  Kootenay  River  upstream  from  Lake  Koocanusa 
have  also  been  noted  (British  Columbia 1976b). 

Additionally,  changes  in  blological  productivity  of  the  Kootenay  River 
occurred  (British  Columbia 1981). Despite  high  initial  phosphorus 
loadings  to  the  reservoir  in 1974, biological  productivity  was  estimated 
to  be  low  in 1981 due  to a number  of  factors  including  thermal 
instability  allowing  deep  mixing  of  the  water,  turbidity  brought  in  from 
the  Kootenay  River  limiting  light  penetration,  loss  of  phosphate  from  the 
water  column,  and  inflow  of  river  water  along  the  bottom  of  the  reservoir 
keeping  nutrients  below  the  photic  zone. 

I 
I 
I 
I 
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FIGURE 4 WATER QUALITY  ANALYSIS DOWNSTREAM 

FROM LAKE KOOCANUSA 
- 1  

Monthly Instantaneous Discharges for  the  Kootenai River Downstream from Libby Dam Site. 
m e  preintervention period is indicated by the heavy base line. 

i 

Monthly Temperatures of the Kootenai River Downstream from Libby Dam Site. 
The preintervention period is indicated by the heavy base line. 

Monthly Nitrate Plus Nitrite  Concentrations from the  Kootenai River Downstream of Libby Dam Site. 
The  preintervention period is indicated by the heavy base line. 

( W h i t f i e l d  and Woods 1984) 
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Average drawdowns o f  60 t o  100  met res   dur ing   w in te r  months  expose l a r g e  

a r e a s   o f   t h e   r e s e r v o i r   b o t t o m   t o   f r e e z i n g   t e m p e r a t u r e s   r e s u l t i n g   i n  

severe  eros ion and increased  sediment   loads.   Runof f   a lso  increases as a 

r e s u l t   o f   t h e   l a c k   o f   v e g e t a t i o n   o v e r   t h e  drawdown sur face.  

The impoundment o f  t h e  Upper  Kootenay  River  resulted i n   t h e   d e s t r u c t i o n  

o f   approx imate ly  7300 h e c t a r e s   o f   h a b i t a t   f o r   w i l d l i f e ,   i n c l u d i n g  

ungulates,   water fowl ,   furbearers,   up land game b i r d s  and other   spec ies.  

T h i s   r e s u l t e d   i n   i n c r e a s e d   c o m p e t i t i o n  between l i v e s t o c k  and b i g  game f o r  

c r i t i c a l   w i n t e r   r a n g e .   G r a z i n g   c o m p e t i t i o n  i s  c u r r e n t l y  managed by   the  

p r o v i n c i a l   M i n i s t r y   o f   F o r e s t s  and  Lands through  Coordinated  Resource 

Management Plans  and Range U n i t   P l a n s .   S e v e r a l   m i t i g a t i o n   p o s s i b i l i t i e s  

fo r   ungu la tes ,   wa te r fow l  and fu rbeare rs  have  been  considered  since  the 

c o n s t r u c t i o n   o f   t h e   L i b b y  Dam; in tegra ted   resource   use   fo r   the   reg ion  i s  

discussed i n   t h e   S o u t h e r n  Rocky Mountain  Trench Crown Land Plan  (1984) 

a v a i l a b l e   f r o m   t h e   M i n i s t r y   o f   F o r e s t s  and  Lands. 

The f o r m a t i o n   o f  Lake  Koocanusa a l s o   a f f e c t e d   f i s h   p o p u l a t i o n s . .  

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

r e s e r v o i r   w o u l d   l e a d   t o  an i n c r e a s e   i n   t h e   s i z e ,   w e i g h t  and  growth  ra te 

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

f i v e   y e a r s   a f t e r  impoundment ( B r i t i s h  Columbia  1976b). However, t h e r e   i s  

no  evidence t o   d a t e   t h a t   t h i s  has occurred;  indeed,  angl ing  success has 

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

Kokanee r e l e a s e   i n  1985 f r o m   t h e   p r o v i n c i a l   h a t c h e r y   i n  Wardner ( B r i t i s h  

Columbia  19879). 

Kootenay  River   Divers ion 

The Co lumbia   R iver   T rea ty   permi ts   the   d ivers ion   o f   the   Kootenay   R iver   in to  

Columbia  Lake a t  Canal F la ts ,   the   headwaters  o f  the  Columbia  River.  The 

proposed  d ivers ion,   which has  been  postponed i n d e f i n i t e l y   b y  B.C. Hydro, 

w o u l d   d i v e r t  up to   two- th i rds   o f   the   average  annua l   f low  o f   the   Kootenay  

R i v e r   l e a v i n g   o n l y   o n e - t h i r d   o f   t h e   f l o w   f o r   d o w n s t r e a m   u s e   ( B r i t i s h  

Columbia  1986b). The i n c r e a s e d   f l o w   i n   t h e   C o l u m b i a   R i v e r   w o u l d   r e s u l t   i n  

a d d i t i o n a l   h y d r o e l e c t r i c  power genera t i on   a t   t he   Reve ls toke  and  Mica Dams. 
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Effects  of  the  proposed  diversion  on  natural  and  human  resources  are 
described in dQtail  in  preliminary  assessment  reports  available  from 
B.C. Hydro. 

Other  Diversions 
There  are  approximately 2,500 water  use  licences  in  the  Basin  which 
permit  licence  holders  to  withdraw  water,  create  storage  reservoirs  or 
construct  appropriate  works  for  water  diversion,  use  or  storage.  Most  of 
these  licences  are  for  small  volumes  and  apply  to  domestic  use  and 
irrigation  purposes.  In  settled  areas  on  the  upper  reaches  of  minor 
tributary  streams,  surface  water i s  already  over-licensed.  Expansion  of 
water  supply  in  most  areas  of  the  Basin will likely  become  much  more 
expensive  due  to  the  cost  of  drilling  wells  or  providing  lengthy  water 
supply  lines  and  pumps  (RDEK 1983). 

Major  water  users  within  the  Basin  include:  municipalities;  Cominco 
Limited  in  Kimberley  which  uses  water  in  its  metal  ore  refining  plant; 
and B.C. Hydro  which  operates  small  dams  for  hydroelectric  power 
generation  at  Aberfeldie  and  Elk0  and  on  the  Bull  River.  The  total 
installed  capacity  of  the  Aberfeldie  Dam  is 5000 kilowatts.  The 
reservoir  behind  the  Aberfeldie  Dam i s  relatively  small  (seven  hectares) 
and  confined  mainly  to  the  natural  river  channel.  Its  usable  storage 
capacity  is 503 acre-feet  in  summer  and 700 acre-feet  in  winter  (British 
Columbia 1976b). The  reservoir  at  Elk0  on  the  Elk  River  is  even  smaller 
at  six  hectares  with a usable  storage  capacity  of  510  acre-feet  in  winter 
(Canada  1975);  thus,  the i l l  effects  associated  with  large  storage 
reservoirs  are  minimized  in  the  Basin. 

Snowpack 
Since  the  greatest  proportion  of  the  Basin's  streamflow  originates  from 
snowmelt,  measurement  of  the  snowpack  prior  to  spring  melt  is a good 
indicator  of  subsequent  streamflow.  The  provincial  Water  Management 
Branch (MOEP) operates  eighteen  snow  courses  in  the  Basin  (Figure 3). 
The  Branch  publlshes  monthly  snow  survey  bulletins  from  January  to  June 
with  streamflow  forecasts  given  in  the  April  and  May  editions. 
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Water  Quality 
Water  Quality is sampled by both  federal  and  provincial  agencies. 
Stations  are  listed in Table 3 and  federal  and  federal/provincial 
stations  are  located  on  Figure 3. The  Water  Quality  Branch,  Inland 
Waters  and  Lands,  Environment Canada, currently operates one station in 
Kootenay  National  Park which is sampled  every  two  weeks  and  an  additional 
four  water  quality  stations  are  sampled  under a joint  federal-provincial 
government  agreement  (Canada  1987a).  Historical  information  is  available 
for  over  thirty  inactive  federal  or  federal/provincial  stations in the 
Basin. 

In addition,  nine  provincial  water  quality  stations  located  upstream  and 
downstream  of  development  activities  such  as  mines  and  tailings  ponds, 
sawmills  and  landfills  are  sampled  nine  times a year by the  provincial 
Waste  Management  Branch (MOEP). The  location  of  provincial  stations  may 
change  yearly  according  to  priorities  determined by Regional  staff.  The 
locations  of  effluent  discharge  points  and  monitoring  stations  are  shown 
on  1:50 000 scale  maps  and  data  are  available  on  computer  files  from  the 
Branch.  Limited  information  on  inactive  provincial  water  quality 
stations is also  available. 

water  quality.  The  major  influences  on  water  quality in the 
portion  of  the  Basin  have  been  dlscharges  from  the  Cominco  Lim 
and  phosphate  fertilizer  operation  at  Kimberley,  the  discharge 
Crestbrook  Forest  Industry  Limited  pulp  mill  at  Skookumchuck, 

Water in the  Basin  is  generally  of  good  quality,  although  there  have  been 
some  problems in the  past.  Parks  occupy  much  of  the  northern  half  of  the 
Basin  and  historically  have  not  experienced  problems  associated  with  poor 

southern 
ited  mine 
from  the 
and,  as 

previously  discussed,  Libby  Dam  in  Montana.  The  addition  of a wastewater 
treatment  facility  at  the  Cominco  mine  site  between  1975  and 1980 helped 
alleviate  water  quality  problems  In  the  St.  Mary  River  (Canada 1976a). 
Also,  the  reduction in nutrient  load  from  Cominco's  operations 

blooms in Lake 
implemented by 

icity  and  fish 

contributed  to  the  reduction  in  the  potential  for  algal 
Koocanusa.  An  effluent  abatement  program  has  been 
Crestbrook  Forest  Industries  to  address  colour,  tox 
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TABLE 4 .  WATER QUALITY STATIONS 

STAT1 ON LOCAT I ON 

FEDERAL  00BC08NF Kootenay  River  at   Kootenay  Crossing 

FEDERAL/ 00BC08NF0006 Kootenay  River   a t   Canal   F la ts   Br idge 

"--+PROVINCIAL 00BC08NF0009 Kootenay  River  near  Fenwick  Stat ion 

-4 00BC08NK0003 E l k   R i v e r   a t  Highway  93 B r idge  
"2 01BC08NG0001 Koocanusa  Lake a t  U.S. B,order 

PROVINCIAL 

(Canada  1987a) 

E l k   R i v e r   u p s t r e a m   o f   E l k f o r d  STP 

Elk   River   above Sparwood STP 

L7ne  Creek  near t h e  Mouth 

F o r d i n g   R i v e r   a t   t h e  Mouth 

Michel  Creek  upstream  of  Alexander  Creek 

Michel  Creek a t   N a t a l   B r l d g e  

E l k   R i v e r  dowmstream o f  L i z a r d  Creek 

Elk   River   above  Hichel   Creek 

Elk  River  above  Grave  Creek 
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tainting  problems  previously  associated  with  effluent  discharge  from 
their pulp mill  on  the  Kootenay  River. 

In the  Elk  River  Basin,  potential  water  quality  problems  are  associated 
with  mining  exploration,  coal  mining  and  related  operations  such  as  coal 
washing  and  coking.  Water  quality  parameters  that  most  often  exceed 
recognized  standards  are  suspended  solids  and  turbidity:  effects  are 
most  pronounced during spring  runoff  (British  Columbia  19871).  There i s  

no  evidence of  acid  mine  drainage  or  discharge  of  toxic  materials in 
significant  amounts  (British  Columbia 1976b). 

0. Soils  and  Vegetation 

Sol  1s 
The  landforms,  surficial  deposits  and  soils of the  Upper  Kootenay  River 
Basin  strongly  reflect  the  influence  of  glaciation.  In  many  areas,  the 
mantle  of  glacial  drift  deposited  over  the  Basin  forms  the  parent 
material  on  which  present  soils  have  developed.  Rock  outcrops,  talus  and 
shallow  soils  derived  from  glacial  till  are  common  on  steep  slopes  at 
high  elevattons.  As a result  of  erosion,  bedrock is exposed  or  has  been 
covered  with  material  eroded  from  mountain  sides.  Brunisolic  and 
podzolic  soils  have  developed  on  gentler  slopes  mantled by colluvium.  At 
lower  elevations  and  in  valley  bottoms,  surficial  materials  include 
glaciofluvial  outwash,  kame  and  laqcustrine  materials. A variety  of 
soils  have  developed  on  these  parent  materials. 

A comprehensive  soil  survey of the  Basin  was  undertaken in 1956.  The 
report  contains  detatled  descriptions  of  all  of  the  soils  within  the 
Basin  having  capability  for  agrtcultural  use  (Kelley & Sprout 1956). 
Additional  informatjon  on  soils  and  terrain  of  the  East  Kootenay  area is 
available  from  the  Assessment  and  Planning  Division  of  the  provincial 
Ministry o f  Environment  and  Parks  (British  Columbia 1981d). 
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Vegetation 
Vegetative  cover  is  influenced  by  climate,  soils,  geology,  topography  and’ 
disturbance  history.  The  Atlas  of  British  Columbia (1979) delineates  six 
broad  biogeoclimatic  zones in the  Upper  Kootenay  River  Basin:  Interior 
Douglas  Fir,  Subalpine  Engelmann  Spruce-Subalpine  Fir,  Ponderosa 
Pine-Bunchgrass,  Boreal  White  and  Black  Spruce,  Interior  Western  Hemlock 
and  Alpine  Tundra  (Figure 5). 

The  Interior  Douglas  Fir  Zone  covers  most  of  the  river  valleys  and  lower 
slopes  (below 1216 metres  in  the Basin). The  dominant  vegetation  in  the 
drier  portion  of  this  zone  is a medium  dense  forest  of  Rocky  Mountain 
Douglas  fir  usually  with  an  understorey  of  birch-leaved  spirea  and  pine 
grass;  under  cooler  and  moister  conditions  within  the  zone,  lodgepole 
pine,  ponderosa  pine  and  western  larch  are  found. 

The  Subalpine  Engelmann  Spruce-Subalpine  Fir  Zone,  occurs  at  elevations  of 
1200 - 2400 metres  and  covers a substantial  portion  of  the  Basin.  This 
zone is subject  to  higher  precipitation,  lower  temperatures  and a shorter 
growing  season  than  the  Interior  Douglas  Fir  zone.  Englemann  spruce  and 
alpine  fir  are  the  climax  species  for  this  zone,  with  alpine  fir 
appearing  on a wider  variety  of  sltes  than  Engelmann  spruce.  Varying 
amounts  of  both  species  are  usually  found  on  most  intermediate  sites.  At 
elevations  near  tree  line,  alpine  flr  dominates  with  Engelmann  spruce, 
alpine  larch  and  whitebark  pine  also  present.  The  understory  vegetation 
of  climax  stands  varies  with  elevation  but  commonly  is  dominated  by 
smooth  Pacific menzies’ia and  grouseberry  with  various  other  shrubs  and 
herbs  and  continuous  moss  cover. 

The  Ponderosa  Pine-Bunchgrass  Zone  is  found in a small  portion  of  the 
Basin,  specifically  along  the  eastern  shores  of  Lake  Koocanusa,  below  the 
confluence  of  the  Elk  River.  It  is  the  warmest  and  driest  zone  in  the 
Basin  and i s  characterized  by  open  grasslands  and  semi-open  dry  forest  of 
ponderosa  pine  and,  occasionally,  Rocky  Mountain  Douglas fir.’ 
Characteristic  plants  include  bluebunch  wheat  grass,  Idaho  and  rough 
fescue  and  lupines. 



.. 

Figure 5 Biogeoclimatic Zones 
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The Boreal  White and Black  Spruce Zone i s  1 i m i t e d   t o   t h e   v a l l e y s   o f   t h e  

lower   E lk  and Ford ing  Rivers.  Aspen i s  abundant on t h e  heavy s o i l s ,  

wh i le   lodgepo le   p ine  i s  common on  sandy  and g rave l l y   a reas .  

The I n t e r i o r  Western Hemlock Zone i s  found  near   the  headwaters  o f   the S t .  

Mary River ,   west   o f   K imber ley.  The f o r e s t s   a r e  more  dense  and p roduc t i ve  

than  elsewhere i n   t h e   B a s i n ,   c o n s i s t i n g   o f   i n t e r i o r   D o u g l a s  f i r ,  

lodgepole  pine,  western  hemlock,  western  red  cedar, Engelmann spruce, 

w h i t e  and black  spruce  and  subalpine f i r .  

The s i x t h  zone, A lp ine  Tundra,  occupies  mountain  ridges  above  2450 

metres.   Vegetat ive  growth i s   l i m i t e d  by  the  severe  cl imate.  Dominant 

species  inc lude sedges,  grasses,  rushes  and  dwarf  wil low.  Alpine  tundra 

vege ta t i on  'IS found i n  Mount Ass in ibo ine   P rov inc ia l   Pa rk  and i n   o t h e r  
sma l l ,   sca t te red ,   h igh   e leva t i on   l oca t i ons   t h roughou t   t he   Bas in .  

Areas o f   na tura l   g rass land  a re   smal l ,   the   two most impor tan t   be ing  S t .  

Mary 's  Prair ie,   between  Cranbrook and M a r y s v i l l e ,  and  Tobacco Pla ins  near  

the   in te rna t iona l   boundary .   S ince   these  a reas  have  been  overgrazed, i t  

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

A comprehensive  survey  of  vegetation i n   t h e   B a s i n   i s   a v a i l a b l e   f r o m   t h e  

Surveys  and  Resource  Mapping  Branch o f  t h e   p r o v i n c i a l   M i n i s t r y   o f  

Environment  and  Parks ( B r i t i s h  Columbia  1984b). 

E. W i l d l i f e  and F i s h e r i e s  

W i l d l i f e  

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

i n  Canada (Canada  1970).  Eleven b i g  game spec ies   a re   found  w i th in  26 000 

square  k i lometres.  The t o t a l   b i g  game p o p u l a t i o n   i s   o v e r  100,000 

y ie ld ing   dens i t i t es   o f   app rox ima te l y   f ou r   an ima ls   pe r   square   k i l omet re  

(B.C. 1987e). B i g  game found i n   t h e   B a s i n   i n c l u d e   w h i t e t a i l  and  mule 

deer ,   e lk ,  moose, mountaln  goat,  mountain sheep  and car ibou.  
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The Rocky Mounta in   T rench  p rov ides   c r i t i ca l   w in te r   range due t o  l i m i t e d  

snow depths ,   p ro tec t ive   cover  'and adequate  food  suppl ies.   General ly,   b ig 

game capab i l i t y   i nc reases   f rom  no r th   t o   sou th   i n   t he   T rench ,   o the r  

important  areas i n   t h e  Trench  are  adjacent t o  Premier  Lake,  the  lower 

B u l l   R i v e r  and the  conf luence  o f   the  E lk  and Wigwam Rivers  (Class 1W 

r a t i n g ) .  The remainder of the  Trench has  been r a t e d  as Class 2W or  Class 

3; the  Class 2W lands   p rov ide  good w in te r   range  fo r   deer  and e l k ,   t h e  

C l a s s  3 lands  are  main ly  used as summer h a b i t a t  by wh i te - ta i l ed   dee r ,  

a l t h o u g h   t h e   t r e e - l i n e  zone also  supports  mountain  goat and b ighorn  

sheep. The s lopes  fac ing  east ,   south and west i n  these  areas  prov ide  the 

best  range. 

The predominance  o f   lower   capabi l i ty  C l a s s  3 land  in   the   mounta ins   eas t  

o f   t h e  Rocky Mountain  Trench and Class 4 land  in .   the  Purce l l   Mounta ins 

r e f l e c t s   t h e   l a r g e   e x t e n t   o f   a l p i n e   i n   t h e s e   a r e a s  (Canada 1968a). The 

Rocky  and Purce l l   Moun ta ins   p rov ide   exce l l en t  summer range  but due t o  deep 

snowfa l l s   m ig ra t i on  by  most  ungulates t o  lower   e leva t ions  i s  necessary i n  

w i n t e r .  Most o f  t he   ma in   va l l eys   a t   l ower   e leva t i ons   i n   t he  Rocky 

Mountains  have been rated  Class 3W, i n d i c a t i n g   m o d e r a t e   c a p a b i l i t y  as 

winter   range.  The deep snow i n  these  val leys  excludes  winter  use  by 

species  o ther   than moose and e l k .  

Rocky Mounta in   e lk   a re   the  most p l e n t i f u l  and w i d e l y   d i s t r i b u t e d   u n g u l a t e  

i n   t h e  Upper  Kootenay  Basin. The most  impor tan t   w in te r   range   fo r   e l k  i s  

found i n   t h e  Rocky Mountain  Trench as w e l l  as p o r t i o n s   o f   t h e   E l k  

Va l ley .   Mu le   deer   a re   d is t r ibu ted   th roughout   the   Bas in   bu t   a re  most 

abundant i n   t h e  T rench ;   cu r ren t   popu la t i on   t rends   i nd i ca te   t he i r   hab i ta t  

i s   n o t   f u l l y   u t i l i z e d   ( B r i t i s h  Columbia  1986d). Moose a re   spa rse l y  

d i s t r i b u t e d   t h r o u g h o u t   t h e   a r e a ,   w i t h   t h e   g r e a t e s t  numbers o c c u r r i n g   i n  

t h e   v i c i n i t y   o f   s u b a l p i n e   l a k e s  and  streams. I n  t h e  summer,  moose  may be 

found i n  wet  bottomlands and a l p i n e  meadows; most w in te r   a long   t he   s lopes  

and bottomlands  of  main  val leys  between  1200  and  1650  metres  elevation. 

Mountain  goats and  sheep are  'found i n  moderate numbers, g e n e r a l l y   i n   t h e  

rugged,   a lp ine  areas  o f  the Rocky Mountains. 
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Black  bears,  wolves  and  coyotes  are  other  big  game  animals  common  to  the 
area.  Grizzly  bears  and  cougars  occur in moderate  numbers in remote 
mountainous  regions.  Smaller  fur-bearers  are  widely  distributed in 
varying  numbers  throughout  the  Basin. 

Capability  for  waterfowl  production  is  ranked  as  occasionally  to 
moderately  good,  limited  by  the  number  and  quality  of  wetlands  in  the 
Basin  (Canada  1968b).  While  most  of  the  wetland  classes  are  present, 
those  ranking  higher  than  Class 6 form  less  than  one  percent  of  the  total 
Basin's  land  mass.  Topography,  type  of  vegetation  surrounding  wetlands 
in  the  Basin  and  the  intermittent  nature  of  wetland  distribution  within 
the  region  combine  to  discourage  waterfowl  production.  The  places  most 
productive  for  waterfowl  are  shallow  lakes  or  potholes  formed  in  the 
open,  undulating  floodplain  of  the  Kootenay  River  or  on  terraces  above 
valley  bottoms.  Such  lands  currently  exist  between  Cranbrook  and 
Skookumchuck,  and  formerly  existed  along  the  portion  of  the  Upper 
Kootenay  River  which  now  forms  Lake  Koocanusa.  River  bottomlands  also 
have  potential  for  waterfowl  production  within  the  Basin,  however, 
fluctuating  water  levels  during  spring  and  early  summer  adversely  affect 
nesting  and  productive  capability.  Waterfowl  common  to  the  Basin  include 
Mallard,  Baldpate,  teal,  pintail  and  golden-eye  ducks  and  small  numbers 
of  Canada  geese. 

Most  of  the  wetlands  within  the  Basin  are  readily  accessible  by  primary 
or  secondary  roads.  But  most  wetlands  are  surrounded  by  agricultural 
development,  thus  restricting  public  access.  In  addition,  freezing 
weather  generally  drives  most  of  the  birds  from  the  Basin  in  mid  or  late 
November. As a consequence o f  the  restricted  public  access  and  short 
season,  waterfowl  hunting in the  East  Kootenay  area  is  relatively  light. 

88British  Columbia  Hunting  Regulations  Synopsis 1986-87'' outlines 
designated  quotas,  open  seasons,  hunting  areas  and  big  game  and  waterfowl 
reserves  within  the  province.  The  booklet  is  available  from  the  Fish  and 
Wildlife  Branch  of  the  provincial  Ministry  of  Environment  and  Parks. 
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Fisheries 
Most  streams  and  lakes  within  the  Basin  support  sport  fisheries.  Dolly 
Varden  char,  Yellowstone  cutthroat  trout,  mountain  whitefish  and  lesser 
numbers  of  eastern  brook  trout  make up the  majority  of  summer  river 
catches  in  the  Kootenay  River  and  its  tributaries.  The  Basin's  streams 
also  serve  as  important  spawning  and  rearing  areas  for  these  species. 
There  is  an  important  recreational  winter  whitefish  and  ling  fishery  in 
the  Basin. 

There  are  currently  no  water  quality  problems  affecting  the  fisheries; 
however,  increased  lakeshore  development,  fishing  pressure  and  mining  and 
logging  activities  are  potential  concerns.  The  number  and  distribution 
of  fish  species  within  Lake  Koocanusa  is  being  closely  monitored  by  the 
provincial  Fish  and  Wildlife  Branch. 

Many o f  the  lakes  are  stocked  with  fish  from  the  provincial  hatchery  near 
Wardner.  Information  on  demand  statistics,  stocking  histories,  fishing 
regulations  and  limnological  data  are  also  available  from  the  Fish  and 
Wildlife  Branch.  There  are  no  anadromous  fish  within  the  Basin. 
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3. EXISTING  AND  POTENTIAL  RESOURCE USE 

A. Historical  Perspective 

There  are  indications  that  aboriginal  people  have  lived  in  the  Kootenays 
for  at  least 7,000 years  and  evidence  that  the  Rocky  Mountain  Trench  was 
used  as a thoroughfare  for  original  immigrants  to  North  America. 

European  explorations  began  in 1807 when  David  Thompson,  on  behalf  of  the 
North  West  Fur  Company,  established  the area's  first  fur  trading  post 
near  Invermere.  The  fur  trade  flourished  until  the  early  1860's  when  the 
search  for  gold  began.  Gold  was  first  discovered  in 1862 and  by 1864 
over 3,000 miners  were  prospecting  in  the  area.  The  boom  town,  Wild 
Horse,  later  to  become  Fort  Steele,  was  established  at  this  time  and  by 
1886 steamboats  were  plying  the  Columbia  and  Kootenay  Rivers to Fort 
Steele  via  locks  at  Canal  FLats. 

Placer  mining  continued in the  Basin  until  the  late  1880's  when  railway 
construction  made  lode  mining  and  lumbering  more  profitable.  Construction 
of  the B.C. Southern  Railroad  (commonly  referred  to  as  the  Crowsnest  Pass 
Railway)  in 1898 marked  the  decline  of  Fort  Steele  and  the  emergence  of 
Cranbrook  as  the  Basin's  commercial  centre. 

Development  of  lead,  zinc  and  silver  deposits  in  the  western  portion  of 
the  Basin  lead t o  the  establishment o f  Kimberley  in 1896. Subsequently, 
coal  deposits  in  the  Elk  Valley  were  developed  and  towns  established  at 
Fernie,  Michel  and  Natal.  By 1903, six  mines  had  opened  in  the  Coal 
Creek  Valley  and  were  worked  continuously  to  1958;  eight  mines  opened 
near  Morrissey  and  ran  until 1909. The  Cabin  Creek  Colliery,  the  site  of 
the  Basin's  first  surface  mine,  opened  in 1913 and  has  operated 
intermittently  since  then.  Several  companies  such  as  Kaiser  Coal  and 
Fording  Coal  obtained  licences  to  mine  in  the  late  1960's  and  early 
1970's.  This  and  other  mining.  activity  lead  to  the  establishment  of  the 
communities  of  Sparwood  and  Elkford. 
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8.  Communities,  Population and  Employment 

The p r i n c i p a l   c o m m u n i t i e s   i n   t h e  Upper  Kootenay River   Basin  are 

Cranbrook,  Kimberley,  Fernie, Sparwood  and Elkford  (Figure  6) .   Cranbrook 

i s  t h e   l a r g e s t  community w i t h  a p o p u l a t i o n   o f  15,893 i n  1986 o r  30 

p e r c e n t   o f   t h e   B a s i n   t o t a l .  As w e l l  as be ing an a d m i n i s t r a t i v e -   c e n t r e ,  

Cranbrook  serves a reg ional   market   area o f  approximately  55,000  people-- 

a l though many goods  and serv ices  are  obta ined  f rom  southern  A lber tan 

communit ies  which  are i n   c l o s e   p r o x i m i t y .  The other  communlties  have 

populat ions  between 3,000  and 7,000 each ( B r i t i s h  Columbia  1987b). 

Table 4 i n d i c a t e s   p o p u l a t i o n  change in   the   Bas in 's   ma jor   communi t ies   f rom 

1981 t o  1986. The highest  rates  of   growth  have  occurred i n   t h e   E l k  

V a l l e y   a t  3.7 percent  per  year  between  1966 and 1981 g i v i n g  a t o t a l  

p o p u l a t i o n   o f  13,000. The  new towns o f  Sparwood  and Elk ford  absorbed 

most o f   t h i s   g r o w t h .  The in -m ig ra t i on   o f   popu la t i on  has c o n t r i b u t e d   t o  a 

r e l a t i v e l y  young p o p u l a t i o n   s t r u c t u r e :   i n  1981, n e a r l y   h a l f   o f   t h e  

region's  inhabi tants  were  younger  than 25 years  of  age.  There i s  a l s o  a 

s l i g h t l y   h i g h e r   m a l e   p o p u l a t i o n .  The number o f   i n h a b i t a n t s   i n   K i m b e r l e y  

has dec l ined,   a l though i t  still remains  the  Basin 's  second  largest 

community w i t h  13 .7   percent   o f   the   popu la t ion  (RDEK 1983). 

I n   t h e   E l k   V a l l e y ,   c o a l   m i n i n g  i s  t h e   d o m i n a n t   a c t i v i t y  and  a h i g h  

percentage  of  secondary and t e r t i a r y  employment i s  dependent  upon 

e x p l o i t a t i o n   o f   t h e   v a s t   c o a l   r e s o u r c e s .  The Cranbrook-Kimberley  area 

enjoys a broader  economlc  base; commerce and admin i s t ra t i on ,  

t ranspor ta t ion ,   fa rming ,   logg ing ,  and s a w m i l l i n g   a c t i v i t i e s   a r e  

widespread. A t  K i m b e r l e y ,   t h e  Cominco m i n l n g / f e r t i l i z e r  complex  accounts 

f o r  most o f   t h e   c i t y ' s  employment, d i r e c t l y  as w e l l  as i n d l r e c t l y - -  

a l t h o u g h   t h e   f e r t i l i z e r   p l a n t   s h u t  down i n d e f i n i t e l y   i n  May 1987. A 

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

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

employment p a t t e r n .  I n  1981, the   reg iona l   exper ienced  labour   fo rce  

numbered  26,535 o r  1 .9   pe rcen t   o f   t he   p rov inc ia l   t o ta l .   Approx ima te l y  30 



INDIAN RESERVES 

1 - TOBACCO PLAINS I.R.2 

2 - CASSI  MAYOOK  I.R.5 

3 - ISIDORE'S RANCH I.R.4 

4 - BUMMERS FLAT I.R.6 

5 - KOOTENAY 1.R.I 

... 
.. 

Figure 6 Communities  and Transportation 
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TABLE 5. POPULATION CHANGE 

Name 

1986 
1981  1986  Occupied P r i v a t e  

Popu la t ion   Popu la t ion  % Change Owe1 1 ings  

Cranbrook  15,941  15,893  -0.3  5,734 

E l k f o r d  

Fe rn ie  

Kimber ley 

Spa rwood 

3,126  3,187  2.0 1,051 

5,444  5,198 -4.7  1,834 

7,375 6,732 -8.7 2,612 

4,161 4,540 9.1  1,546 

Tobacco P l a i n s  68 94 38.2 28 

East Kootenay 
R e g i o n a l   D i s t r i c t  53,723  53,089 -1 . 2  18,901 

( B r i t i s h  Columbia  1987b) 
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percent  were  employed in tertiary  (service)  industries,  followed  by 
mining  and  quarrying (17.1 percent),  wholesale  and  retail  trade (15.1 
percent),  manufacturing (10.2 percent)  and  construction (8.2 percent). 
Forestry  directly  employs  only 3.3 percent  of  the  working  population. A 
detailed  breakdown  of  the  labour  force  is  found in Table 6 (British 
Columbia  1986b).  Due  to  falling  world  coal  market  prices,  increased 
mechanization  and  lower  reserves  in  Cominco's  lead/zinc  mine,  and 
problems  at  their  fertilizer  plant,  regional  employment  is  probably  lower 
now  than in 1981. 

Although  average  incomes  have  historically  been  lower in the  Basin  than 
elsewhere  in  British  Columbia,  there  is  evidence  that  incomes  have 
increased  dramatically  through  the  1970s.  This  increase  is  largely 
attributed  to  growth  of  steady,  year-round  employment  opportunities  for 
highly-skilled  workers  in  the  minlng  industry,  and  to an increasing 
number  of  administrative  and  management  positions  for  professionals.  The 
average  annual  income  was  $18,955  in 1983 (British  Columbia 1986b). 

C. Community  Services 

In  general,  residents  of  the  five  larger  communities in the  Basin  enjoy 
full  amenities  and  all  the  benefits  of  an  adequately  maintained 
infrastructure.  Services in smaller  communities  such  as  Wasa,  Jaffray, 
Grasmere  and  Elk0  are  greatly  reduced  in  comparison  to  the  larger 
centres.  Some  of  the  remoter  areas  of  the  Basin  are  not  serviced  with 
electricity  or  telephone. 

Electricity  is  supplied  by  the  British  Columbla  Hydro  and  Power  Authority 
(B.C.  Hydro). B.C. Hydro  operates  three  small  electrical  generating 
facilities  within  the  region  on  the  Elk  River,  Bull  River,  and  at 
Spillimacheen  on  the  Columbia  River.  Electrical  consumption  by  the  large 
coal  mining  operations  forms a significant  proportion  of  regional 
electrical  sales.  Cominco  obtains  its  power  through  West  Kootenay  Power 
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TABLE 6 .  EXPERIENCED LABOUR  FORCE BY INDUSTRY 

1971  1981 
”””””””” ”””””””- 

Number Percent Number Percent 

A g r i c u l t u r e  

Forest ry  

F ish ing  and Trapping 

Mines ,   Quarr ies ,  and Oil Wells 

Manufacturing 

Construct ion 

Transportation,  Communication, 
and U t i l i t i e s  

Trade 

Finance,  Insurance, 
and Real   Estate  

Serv ice  

37 5 

635 

10 

2,260 

2,315 

1,305 

1,590 

2,235 

480 

(Commercial,  Business,  Personal) 3,515 

Publ ic   Admin is t ra t ion  and Defence 655 

Unspecif ied  or   Undef ined 870 

Total  Experienced  Labour  Force 16,240 

2.3 

3.9 

0.0 

13.9 

14.3 

8.0 

9.8 

13.8 

3.0 

21.6 

4.0 

5.4 

100.0 

47 5 

880 

5 

4,530 

2,715 

2,175 

1,940 

3,995 

970 

1,050 

1,295 

535 

26,535 

1.8 

3.3 

0.0 

17.1 

10.2 

8.2 

7.3 

15.1 

3.7 

26.6 

4.9 

2 -0 

100.0 

~~~ 

( B r i t i s h  Columbia 1986b) 



- 33 - 

and  Light  Co.  Demands  over  and  above  local  generation  are  met  by 
regional  imports  from  the  provincial  grid. 

Natural  gas  for  residential  and  industrial  consumption  within  the  area  is 
supplied by Cominco  Natural  Gas. B.C. Telephone  Co.  provides  telephone 
service  in  the  Basin.  Services  such  as  water,  sewer,  garbage  collection 
and  fire  protection  for  the  five  major  centres  are  summarized  in 
Table 7. Most  communities  obtain  their  drinking  water  from  nearby 
creeks,  although  some  people  have  access  to  groundwater  wells.  The  Royal 
Canadian  Mounted  Police  are  stationed  in  the  five  major  communities. 
Family,  county  and  provincial  courts  sit  on a rotating  basis  in  these 
cities,  with  the  exception  of  Elkford.  Cable  television is available  for 
the  five  centres,  as  well  as  Wasa.  Cranbrook  and  Fernie  have  local  radio 
stations  that  transmit  throughout  the  Basin.  Local  newspapers  are 
produced  on a daily,  bi-weekly  and  weekly  basis in Cranbrook,  Kimberley 
and  Fernie. 

Four  School  Districts  lie  within  the  boundaries  of  the  Regional  District 
of  East  Kootenay.  These  offer  instructional  facilities  from  kindergarten 
to  Grade 12, with a combined  total  student  enrolment  in  January 1982 of 
12,389. East  Kootenay  Community  College,  founded  in 1978, is  the  only 
post-secondary  education  facility  within  the  Basin.  Its  main  campus  is 
located  in  Cranbrook,  with  satellite  centres in Kimberley,  Fernie, 
Sparwood  and El kf  ord. 

All  of  the  communities  in  the  Basin  have  access  to  public  health 
clinics.  Hospitals  are  located  in  all  of  the  major  centres,  except  for 
El kf  ord. 

Information  for  this  section  was  obtained  from RDEK 1983. 
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TABLE 7. COHMUNITY SERVICES 

~ ~~ 

Service  Cranbrook  Kimberley  Fernie Spamood Elkford 

WTER : 

- Sources  Joseph  Creek  Hark  Creek  Fairy  Creek 2 Town  Wells Boivin Creek 
Gold  Creek  Rock  springs 2 - 500,000  Gal.  Groundwater  Wells 
2 Town  Wells Town Well  Reservoi rs 

Caminco - St. 
Nary River 

- Distribution  Hainly  Gravity Gravity  Grav i t y PUnPs Gravity 8 Pumps 

- Capacity 50,000 Pop. Not  Currently  15,000 Pop. 7,000 Pop. 6,700 Pop. 
Constrained 

""""""""""""""""""""""""""""""""""""""""""""""""" 

SEWER: 

- Treatment Secondary Secondary Secondary Secondary Secondary 

- Capacity 47,000 Pop. 12,000 Pop. 6,500 Pop. 8,000 Pop. 6,700 Pop. 
(Land  for  spray  (Currently  near 
irrigation only capacity) 
constraint) 

"""""~"""""""""""""""""""""""""""""""""""~ 

GARBAGE : 

Collection 8 All municipalities  offer  their own or contracted  collection  service by truck,  once  weekly 
Disposal in residential  areas,  1-3  times  weekly or as needed in carmercial  areas.  Each 

municipality  operates  its  own  sanitary  land  fill  site  under  provincial  licence. 

(RDEK  1983,  p. 68) 

L 
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D .  Transpor ta t i on  

The Basin i s  served  by  three  major  h ighways  wi th  connect ions  north  v ia 

Highways 93 and  95 t o  t h e  Trans-Canada  Highway a t  Golden  and  Lake  Louise, 

south on  93 t o   t h e  Montana b o r d e r   a t   R o o s v i l l e ,   e a s t   v i a  Highway 3 

through  the  Crowsnest Pass and Vermi l ion  Pass t o   s o u t h e r n   A l b e r t a ,  and 

west on 3 t o  Creston and lower  Kootenay  Val ley  through  Cranbrook 

(F igu re  6 ) .  All c o m m u n i t i e s   o f   s i g n i f i c a n t   s i z e   w i t h i n   t h e   B a s i n   a r e  

l oca ted   a long  one o f   t h e s e   m a j o r   r o u t e s ,   e x c e p t   f o r   E l k f o r d   w h i c h   i s  

app rox ima te l y   twen ty - f i ve   k i l omet res   no r th   o f  Highway 3 on t h e   E l k   V a l l e y  

Highway  (#43). The southern  t ransmounta in  route  a long Highway 3 between 

Cranbrook and the  Crowsnest Pass i s   t h e  most h e a v i l y   t r a v e l l e d   h i g h w a y   i n  

t h e   B a s i n ,   p a r t i c u l a r l y   d u r i n g   t h e  summer months. 

Scheduled bus s e r v i c e   d i r e c t l y   l i n k s   t h e   B a s i n ' s   c o m m u n i t i e s   w i t h   m a j o r  

c e n t r e s   i n   B r i t i s h  Columbia,   Alberta and the   Un i ted   S ta tes  and i s  

provided  by Greyhound L ines   o f  Canada and Dewdney T r a i l  Stages.  Charter 

s e r v i c e   i s   a v a i l a b l e   i n   F e r n i e   f r o m   D i c k e n s  Bus L ines and  Invermere  from 

Canadian  Mountain  Tours  and  Ski Bus Serv ice.  

CP R a i l   o f f e r s   f r e i g h t   s e r v i c e   o n l y   i n   t h e   B a s i n ;   c o a l  and p r a i r i e   g r a i n  

a re   t he   p r i nc ipa l   sh ipmen ts   des t i ned   f o r   Rober t s  Bank on the   coas t .  The 

nearest  passenger r a i l   s e r v i c e   i s   a t  Golden. The southern CP R a i l   r o u t e  

en ters   the   Eas t   Kootenay   d is t r i c t   th rough  the   Crowsnest  Pass and  heads 

n o r t h   a l o n g   t h e  Rocky Mountain  Trench t o  Rogers  Pass. The l i n e   a l s o  

connects t o   t h e   G r e a t   N o r t h e r n   R a i l w a y   i n  Montana v ia   K ingsgate .  

Impor tan t   f re igh t   sw i t ch ing   ya rds   a re   i n   C ranbrook  and Fo r t   S tee le .  

The only   major   commerc ia l   a i rpor t  i n   t h e   r e g i o n   i s   t h e   C r a n b r o o k - K i m b e r l e y  

a i rpo r t ,   admin i s te red   by   t he   C i t y   o f   C ranbrook .  The a i r p o r t  i s  served  by 

Canadian A i r l i n e s  wi th d a i l y   j e t   s e r v i c e   t o   t h e  Okanagan, Kamloops, 

Vancouver,  Calgary  and Edmonton, and  by A i r B C  w i t h  6 days per  week 

s e r v i c e   t o   C a s t l e g a r ,  Vancouver,  Calgary and  Edmonton. The a i r p o r t  has a 

1 830  by 45 metre runway w i t h  24-hour air-ground  communications and 

weather   serv ice.   Commerc ia l ,   passenger   and  f re ight   leve ls  i n  and o u t   o f  
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t h e   a i r p o r t  were  est imated i n  1981 a t  110,000  passengers  and 567 000 

k i lograms o f  f r e i g h t  (RDEK 1983).   Charter and o t h e r   a v t a t i o n   s e r v i c e s  

a r e   a v a i l a b l e   a t   t h e   a i r p o r t .  

Fu r the r   no r th ,  a runway o f   s i m i l a r   c a p a c i t y  has r e c e n t l y  been b u i l t   t o  

service  the  Columbia  Val ley-Windermere  Lake  area,  although t o   d a t e  no 
scheduled  passenger   serv ice  operates  f rom  the  a i rpor t .  

There  are a number o f   s m a l l   a i r s t r i p s   l o c a t e d   i n   t h e   B a s i n :  a c i v i l  

a i r p o r t   i s   s i t u a t e d  between  E lk ford and  Sparwood i n   t h e   E l k   V a l l e y ,  as 

w e l l  as i n   F e r n i e ;  a p r i v a t e   g r a v e l  runway i s  f ound   a t  Canal F l a t s ;  and a 

p r i v a t e   g r a s s  runwhy serv ices  Wasa Lake. 

E. N a t i v e   P o w l a t i o n  

The s t a t u s   I n d i a n   p o p u l a t i o n   w i t h i n   t h e   B a s i n   i s   s m a l l  and w ide ly  

sca t te red  on th ree   d i f f e ren t   I nd ian   Reserves :  S t .  Mary's, Tobacco P la ins  

and  Cassimayooks (F igu re  6 ) .  I n  1986 the   Bas in ' s   t o ta l   I nd ian   Reserve  

popu la t i on  was 219, l e s s   t h a n  one percent  o f  t h e   B a s i n ' s   t o t a l   p o p u l a t i o n  

( B r i t i s h  Columbia  1987b).  There  are  also  two  uninhabited  reserves i n   t h e  

Basin: Bummers F l a t  and I s i d o r e ' s  Ranch. N a t i v e s   w i t h i n   t h e   r e g i o n  

be long   t o   t he   Koo tenay   (o r   Ku tena i )   I nd ian  band. 

Several  small ,   local ly-managed  commercial  enterprises  are  found on t h e  

reserves.  The most  important among these i s  Chr is tmas  t ree   p roduc t ion ,  

which i s   p r e s e n t l y   b e i n g  expanded  on t h e  S t .  Mary 's  reserve. Some 

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

Tobacco P la ins  (RDEK 1983). 

F. Fo res t r y  

The Basin encompasses port ions  of  two  Timber  Supply  Areas  (TSA's), 

Invermere and  Cranbrook, one Tree Farm L icence and  one Tree Farm.  The 
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Cranbrook TSA covers   over   1 .4   m i l l ion   hec tares   (Br i t i sh   Co lumbia   1985a) ,  

wh i le   the   Invermere  TSA i s  approx imate ly  0.9 m i l l i o n   h e c t a r e s   i n   s i z e  . 

( B r i t i s h  Columbia  1981f). I n  1981 , t h e   t o t a l   a l l o w a b l e   a n n u a l   c u t  ( A A C )  

was over  1.1 m i l l i o n  m / y r   i n   t h e  Cranbrook TSA and over 

0.6 m i l l i o n  m / y r   i n   t h e   I n v e r m e r e  TSA (RDEK 1983) ,   represent ing  over  
50 p e r c e n t   o f   t h e   f o r e s t   a r e a  (RDEK 1983).  Table 8 prov ides  a  summary o f  

f o r e s t   c o v e r   c l a s s i f i c a t i o n   i n   b o t h  TSAs.  The AAC f o r   t h e  Cranbrook  area 

was decreased t o  900 000 m3 i n  1983,  and  under c u r r e n t  management 
performance i s  expected t o   c o n t i n u e   t o   d e c l i n e   t o  a sus ta inab le  

780 000 m / y r   i n  70 yea rs .   T imber   qua l i t y   i s   a l so   expec ted   t o   dec l i ne  

i n   t h e   l o n g   t e r m   ( B r i t i s h  Columbia  1985a). I n   t h e   I n v e r m e r e  TSA, a 20 

percent  decrease i n   a v a i l a b l e   h a r v e s t   o v e r  50 years i s   p r e d i c t e d  i f  t h e  

present  AAC i s   ma in ta ined   (B r i t i sh   Co lumb ia   1981 f ) .  

3 

3 

3 

The predominant  species  harvested  are  lodgepole  pine,  comprising 40.5  

percent  o f  t imber   supp l ies ,   spruce,   cons t i tu t ing  2 5 . 3  percen t   o f   t he  

t imber   s tock,  and Douglas f i r ,  19  percent (RDEK 1983). 

The TSA f o r e s t   r e s o u r c e  base contains  about 34 percent  mature and almost 

61 percent  immature  t imber  (Table 8 ) .  Most t i m b e r   i n   t h e   B a s i n   i s  

s i t u a t e d  on  medium and  poor s i t e   a r e a s .  Land inven to ry  maps i n d i c a t i n g  

f o r e s t   c a p a b i l i t y   c l a s s e s   a r e   a v a i l a b l e   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  

Environment  and  Parks.  Coordinated  Resource Management Plans,  which  are 

developed a f t e r   c o n s u l t a t i o n   w i t h   t h e   p u b l i c  and other  government 

a g e n c i e s   p r i o r   t o   t h e  commencement o f   l o g g i n g ,   a r e   a v a i l a b l e   f r o m   t h e  

r e g i o n a l   o f f i c e s   o f   t h e   M i n i s t r y   o f   F o r e s t s  and  Lands. 

I n f e s t a t i o n s   o f   m o u n t a i n   p i n e   b e e t l e  on  lodgepole  p ine  are  widespread i n  

the  Cranbrook and  Invermere TSAs. Based  on the   ne t   ope rab le  volume a t  

r i s k   i n  1985,  and  assuming a sa lvage  ra te  o f  60 pe rcen t ,   t he   ne t  volume 

l o s s   i s   n e a r l y   3 . 7   m i l l i o n  m3 i n   t h e  Cranbrook TSA a l o n e   ( B r i t i s h  

Columbia  1985a). The r a t e   o f   i n f e s t a t i o n   i s   f o r e c a s t e d   t o   d e c l i n e ,  

however,  due t o   h o s t   d e p l e t i o n ,   b i o l o g i c a l   f a c t o r s  such  as  weather 

extremes, and cu r ren t   ha rves t i ng  and s a n i t a t i o n   p r a c t i c e s   ( B r i t i s h  

Columbia 1 9 8 4 ~ ) .  Sp ruce   ba rk   bee t le   i n fes ta t i ons ,   roo t   . ro t  and m i s t l e t o e  
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TABLE 8. FOREST COVER CLASSIFICATION 

TSA  TSA 
Cranbrook Invermere T o t a l  % 
(hec ta res )  (hec ta res )  (hec ta res )  

A 1  i e n t e d  

Crown Non-Forest 

Crown Produc t i ve   Fo res t  

154 219 86  204 240  423 10 

460 504 377  829 838  333  36 

807 118 460  714 1 267 832  54 

TOTAL 1 421  841  924 747 2 346 588 100 

Produc t ive   Fores t :  

Mature 

Immature 

N o t   s a t i s f a c t o r i l y   r e s t o c k e d ,  
d i s t u r b e d  and  s tock ing 
d o u b t f u l  and r e s i d u a l  

Non-Commercial  Cover 

253  324 178  199 431  523  34 

514  323 257 802 772  125 61 

25 025 23 678 48 703 4 

14 446 1 035 15  481  1 

TOTAL 807 118  460  714 1 267 832  100 

(RDEK 1983, p.  27) 
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i n f e s t a t i o n s   a l s o   o c c u r   i n   t h e   B a s i n ,   b u t ,  as yet ,   are  cons idered  minor  

problems. 

I n   b o t h  TSAs, the   use   o f   herb ic ides  i s  l i m i t e d   t o   t r i a l   a p p l i c a t i o n s ,  

m o s t l y   i n   s i l v i c u l t u r a l   p r a c t i c e s .   M a i n t e n a n c e   o f   s t a n d s  i s  conducted  by 

manual c u t t i n g .  The use of   chemicals i n   p e s t  management programs i s  

r e s t r i c t e d   i n   i n d i v i d u a l   a p p l i c a t i o n s   t o  each t r e e  as requ i red .  No 

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

Invermere or Cranbrook TSAs. 

As o u t l i n e d   i n   t h e  1981 Y i e l d   A n a l y s i s   R e p o r t s   f o r   b o t h   r e g i o n s ,   l e v e l s  

o f   r e f o r e s t a t i o n   i n   t h e  Cranbrook  and  Invermere TSAs a r e   i n s u f f i c i e n t   t o  

sus ta in   p resent  and pred ic ted   t imber   supp ly .  

I n  1981, t h e   r e g i o n ' s   f o r e s t   i n d u s t r y  employed  1,100  people i n  

sawmi l l ing ,  825 i n   l o g g i n g   ( m o s t l y  employed  by  small l o c a l   c o n t r a c t o r s ) ,  

and  260 i n   p u l p   o p e r a t i o n s .   C h r i s t m a s   t r e e   p r o d u c t i o n  i s  a l s o  an 

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

dec l i ned   t h rough   the  1970s  due t o   c o m p e t i t i o n   f r o m   a r t i f i c i a l   t r e e s .  

Combined w i t h   t h e   m a n u f a c t u r i n g   o f  wood p r o d u c t s ,   t h e   f o r e s t   s e c t o r   i s  

t h e  second l a r g e s t   e m p l o y e r   i n   t h e   B a s i n ,   f o l l o w i n g   m i n i n g  (BCCCU 1985). 

I n  1984, there  were  e ight  operat ing  permanent  sawmil ls i n   t h e   B a s i n  

represent ing  3.5 p e r c e n t   o f   t h e   t o t a l   p r o v i n c i a l   p r o d u c t i o n   c a p a c i t y  

( B r i t i s h  Columbia  1986b). The l a r g e s t   f o r e s t  companies i n   t h e   B a s i n   a r e  

Cres tbrook   Fores t   Indus t r les   L td .  and  Slocan  Forest  Products  Ltd. 

( fo rmer ly   Reve ls toke   Sawmi l l s   L td ) .   There   a re   a lso   about   fo r ty   smal le r  

m i l l s   i n   t h e   B a s i n .  The maln  product i s   f i n i shed   l umber .   C res tb rook  

F o r e s t   I n d u s t r i e s ,   i n   a d d i t i o n   t o  i t s  sawmi l ls  i n  Cranbrook  and  Canal 

F la ts ,   operates a p u l p  mill a t  Skookumchuck w h i c h   r e l i e s  on su rp lus  wood 

ch ips   f rom  o the r   reg iona l   sawmi l l s   f o r   i t s   raw   ma te r ia l s  (RDEK 1983). 

The reg ion 's   ma jor   sawmi l l s  and l o c a t i o n s   a r e   l i s t e d   i n   T a b l e   9 .  

F o l l o w i n g   m a j o r   f o r e s t   f i r e s   i n   t h e   v i c i n i t y   o f  Canal F l a t s   i n .  1985, t h e  

p r o d u c t i o n   l e v e l s   a t   t h e   C r e s t b r o o k   F o r e s t   I n d u s t r i e s   L t d .   p u l p  mill i n  
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TABLE 9. LARGEST  SAWMILLS IN THE  EAST  KOOTENAYS (1984) 

Operation Loca t i on 8-hour  shift 
capacity 

( M f  bm) 
~ ~ _ _ _ _ _ _ ~ ~ _ _ _ _ ~  ~ ~~ ~ ~ 

Crestbrook  Forest  Industries  Ltd. El ko 

Crestbrook  Forest  Industries  Ltd.  Cranbrook 

Crestbrook  Forest  Industrles  Ltd.  Canal  Flats 

Slocan  Forest  Products  Ltd.  Rad i um 

Galloway  Lumber Co. Ltd.  Ga 1 1 oway 

Crestbrook  Forest  Industries  Ltd. 
Pulp  Mill  Skookumchuk 

250 

180 

220 

295 

100 

150 000 tonnes 

(Britlsh  Columbia  1986b) 
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Skookumchuck doubled t o  process  f ire-damaged  timber.  This added 

s u b s t a n t i a l l y   t o   l o c a l  employment. The sa lvage  operat ion i s  expected t o  

take   two  years ,   a f te r   wh ich  any remain ing  burnt   t imber  will be u n f i t   f o r  

l u m b e r   p r o d u c t i o n   ( B r i t i s h  Columbia  1986b). 

The f u t u r e   o f   t h e   f o r e s t   i n d u s t r y   i n   t h e   r e g i o n  depends no t   on l y  on t h e  

outcome o f   t h e   f r e e   t r a d e  agreement b u t   a l s o  on a secure  supply  of  raw 

m a t e r i a l s .  The major   reg iona l   sawmi l l s   a re   mod i fy ing   p lan t   p roduc t ion  

l i n e s   t o  accommodate smal l -d iameter  logs more e f f i c i e n t l y   i n  response t o  

changes i n   p r o d u c t i o n   p o t e n t i a l   f r o m   t r a d i t i o n a l   f o r e s t   s p e c i e s  and types 

( RDEK 1983). 

G .  M i n i n g  

Min ing i s  the   Bas in 's   ma jor  economic a c t i v i t y .  It c o n t r i b u t e s  20 percent  

o f   t h e   p r o v i n c i a l   m i n i n g  employment t o t a l  and over $600 mi - l l i on   per   year  

t o   t h e  economy ( B r i t i s h  Columbia  1986b). I n  1985, there  were s i x .  

operat ing  mines i n   t h e   B a s i n   d i r e c t l y   e m p l o y i n g   n e a r l y  4500 workers 

(Min ing   Assoc ia t ion   o f   Br i t i sh   Co lumbia   1985) .  The mines  are  located  on 

F igu re  7;  the   annua l   es t imated   va lue   o f   m inera l   p roduc t ion   f rom 1976 t o  

1982 i s  g i v e n   i n   T a b l e  10.  Between these  years,   reg ional   minera l  

product ion  values  increased  by 70 p e r c e n t ;   t h i s  has  been a t t r i b u t e d   t o  

bo th   inc reased  minera l   p roduc t ion  and r i s i n g   m i n e r a l  and c o a l   p r i c e s  

(RDEK 1983). I n  1983, the   i ndus t r y   exper ienced   p roduc t i on   reduc t i ons  due 

t o  cutbacks i n   c o n t r a c t s   w i t h   f o r e i g n  consumers, r e s u l t i n g   i n   s u b s t a n t i a l  

l a y - o f f s   w i t h i n   t h e   r e g i o n   ( S c h i l l e r  and Grieve  1983).   Increased 

mechan iza t ion   a t  Cominco L t d .   a l s o   r e s u l t e d   i n   r e d u c e d  employment. It i s  

expected  employment l e v e l s  will r e t u r n   t o   p r e - r e c e s s i o n   l e v e l s  as market 

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

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

I n  1982 t h e   B a s i n   a c c o u n t e d   f o r   a l l   o f   t h e   c o a l   p r o d u c e d   i n   B r i t i s h  

Columbia, 82 pe rcen t   o f   t he   l ead ,  64 p e r c e n t   o f   t h e   z i n c  and  17 percent  

o f   t h e   s i l v e r .   I n  1982 t h e   v a l u e   o f   p r o d u c t i o n   i n   t h e   m i n i n g   s e c t o r  

I 

I 
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Figure 7 Mines and Parks 
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1976  1977  1978  1979  1980  1981  1982 

Go1 d 

Si lver 

Lead 

Zinc 

I ron  
Concentrates 

Tin 

Coal 

Industr ia l  
Hi  neral s 

Structural 
Materials 

TOTAL 

10,077 

26 , 763 

36,264 

191 

46 7 

298,679 

5,573 

771 

378 , 705 

- 

12,146 

36,867 

35,298 

292 

1,805 

328 , 842 

3,471 

1 , 432 

420,154 

- 

19,988 

51 , 795 

27,510 

385 

3,199 

381,888 

4 , 642 

955 

490 , 362 

" 

38,462 

89,968 

37 , 781 

492 

3,153 

439 , 274 

7,440 

1,823 

615,393 

40 

60 , 960 

58,223 

28.017 

550 

1,889 

461 , 488 

10,539 

3,732 

626 , 437 

" 

40,581 

56 , 964 

42 , 573 

639 

1,816 

553,212 

11,506 

1 , 939 

709,231 

I 

26,919 

35,311 

40,778 

892 

1 , 569 

566,865 

10,853 

2,385 

685 , 572 

(Br i t i sh  Columbia 1986b) 
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w i t h i n   t h e   B a s i n   r e p r e s e n t e d   n e a r l y   o n e - q u a r t e r   o f   t h e   p r o v i n c i a l   t o t a l  

( B r i t i s h  Columbia  1986b).   Mineral   inventory maps a t  1:125 000 and data 

a r e   a v a i l a b l e   f r o m   t h e  B.C. M i n i s t r y  o f  Energy,  Mines and Petroleum 

Resources. 

Coa 1 

Coal  deposits i n   t h e   B a s i n  have  been  mined s ince  1898;  however, t he  

i n d u s t r y  expanded s i g n i f i c a n t l y  when Japan  expressed  an i n t e r e s t   i n  

impor t i ng   cox ing   coa l .  The f i rst  major  shipments t o  Japan  began i n  1970 

v i a   t h e   n e w l y   c o n s t r u c t e d   p o r t   f a c i l i t i e s  a t  Roberts Bank near 

Vancouver.  Other  overseas  markets now inc lude   B raz i l ,   Pak i s tan ,  Romania, 

Denmark and Korea (RDEK 1983).   Ontar io  Hydro  a lso  purchases  thermal  coal  

from  the  East  Kootenays. 

There  are four coa l   p roducers   in   the   Bas in ,   bu t  a number o f  o the r  f i r m s  

ho ld   p roven   p roper t i es  and may  commence produc t ion  when market   condi t ions 

are  favourable  . (Br i t ish  Columbia  1986b).   Table  11  provides more d e t a i l e d  

s t a t i s t i c s  on the  Basin 's   coal   producing  mines.  

Westar  Mining,  which  purchased  Kaiser  Resources, now operates a  number of 

mines  east and nor theas t  o f  Sparwood as  w e l l  as t h e  new Greenhi l ls   mine 

near  Elkford,   which  began  shipping  thermal  coal  i n  1982 and m e t a l l u r g i c a l  

c o a l   i n  1983. The Greenh i l l s   ope ra t i on   recen t l y   rece ived  

approva l - in -p r inc ip le   to   p roceed  w i th   deve lopment   o f  a p i t  and dump near 

the   sou the rn   ex ten t   o f  i t s  cur ren t   m ine   opera t ion  ( B r i t i s h  Columbia 

1987d).  Approximately 1,702 workers  were  employed  by  Westar i n  1986, 

most o f  whom l i v e   i n  Sparwood, E l k f o r d   o r   F e r n i e .  

The o l d e s t  and l a r g e s t   m i n e   i n   t h e   E l k   V a l l e y   c o a l f i e l d  i s  t he   su r face  

o p e r a t i o n   o f   f o r d i n g  Coal   L imi ted,   nor th  o f  E l k f o r d .  Shipment o f  

m e t a l l u r g i c a l   c o a l   t o  Japan commenced i n  1972;  thermal  coal i s  a l s o  

marketed. I n  1983 a major  expansion  program was undertaken on the  Eagle 

Moun ta in   po r t i on  o f  the   opera t ion ,  where large  reserves  were  estab l ished 

( S c h i l l e r  & Grieve  1983). A s m a l l   t h e r m a l   g e n e r a t i n g   s t a t i o n   t o  power 

the   opera t ion   us ing   run-o f im lne   coa l  i s  expected t o  be  completed  by 
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mid-1988,  with  additional  power  being  purchased by  B.C. Hydro  (British 
Columbia  1987~).  The  majority of the  1,150  workers  and  their  families 
reside in the  village  of  Elkford,  situated  half-way  between  Sparwood  and 
the  mine  site. 

Byron  Creek  Collieries  Ltd.  operates  an  open  pit  mine  on  Coal  Mountain, 
near  the  former  town of  Corbin.  In 1981 the  company  was  acquired by Esso 
Resources  Canada  Limited, a subsidiary  of  Imperial  Oil  Ltd.  The  company 
recently  completed  an  expansion  program  that  nearly  doubled  its  capacity, 
from 1 million  tonnes of clean  coal  to 2 million  tonnes  per  day  (British 
Columbia 1986b). In 1986, 123  workers  were  employed. 

The  Line  Creek  operation  of  Crows  Nest  Resources Ltd.  is equidistant 
between  Sparwood  and  Elkford.  The  first  unit  train  of  thermal  coal  left 
the  mlne  site  in 1982, followed by the  first  trainload  of  metallurgical 
coal  one  year  later.  Crows  Nest  Resources  Ltd.  is a wholly-owned 
subsidiary  of  Shell  Canada  Resources  (Schiller  and  Grieve  1983), 
employing 443 people in 1986. 

Three  other  major  coal  projects  have  been  proposed  for  the  area:  the 
Elco  Mining  property  along  the  upper  Elk  River;  the  Sage  Creek  (Cabin 
Creek)  property  owned by Rio  Algom;  and  the  Hosmer  Wheeler-Westar  Mining 
property.  However,  these  projects  are  stalled  indefinitely  as a result 
of  current  weak  coal  markets.  There  are  at  present  no  other  projects 
proposed  for  this  region  under  the  provincial  Mine  Development  Review 
Process  (British  Columbia 19874).  Should  these  coal  mining  projects 
proceed, a major  investment i n  transportation  systems  would  be  needed 
within  the  Basin,  as  well  as  between  the  East  Kootenays  and  the  coast if 
the  majority  of  the  coal  was  destined  for  overseas  markets.  Other 
improvements in regional  infrastructure  and  associated  townsites  would 
also  be  required  to  meet  the  needs  of  workers  expected  to  in-migrate  into 
the  region  (RDEK 1983). 

A coal-related  project  within  the  Basin is  a B.C. Hydro  proposal  to 
generate 600 MW of  electricity  from  thermal  coal  wastes.  The  project 
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would  be  located  just  north  of  Sparwood.  Refuse  coals  that  are  the 
by-products  of  the  nearby  metallurgical  coal  mining  operations  would  be 
supplied  to  the  site  by  conveyor  belt  from  existing  coal  stockpiles  and 
settling  lagoons.  The  coarse  refuse  would  be  rewashed,  the  slurry  would 
be  centrifuged,  and  the  beneficiated  products  would  be  stored  in  covered 
sheds (B.C. Hydro 1981). This  project  has  been  subject  to  some 
preliminary  technical,  economic  and  environmental  studies,  but i s  not 
currently  considered  as a likely  development  project  in  the  next  few 
years  (RDEK 1983). 

At  all  of  the  existing  operations,  surface  drainage  occurs  into  settling 
ponds,  to  which  flocculents  are  added  prior  to  water  being  released  into 
nearby  tributaries.  Problems  associated  with  water  quality  are  generally 
considered  to  be  mlnimal  at  the  present  time,  and  short-term in nature 
when  they  do  occur  (British  Columbia 19871). 

Approximately 90 percent  of  the  coal  produced  is  mined  by  surface 
methods.  The  remainder  is  mined  underground,  mostly by hydraulic  methods 
(RDEK 1983). In  surface  mining,  the  shale  and  sandstone  overlaying  the 
coal  is  removed  by  drilling,  blasting  and  excavation  with  large  shovels 
and  trucks.  The  excavated  rock  is  hauled  to  backfill  mined  areas  or  is 
banked  along  inactive  mountain  slopes.  The  mined  areas  in  the  Basin  are 
being  progressively  rehabilitated  under  extensive  reclamation  programs 
(RDEK  1983).  Problems  associated  with  acid  rain  are  not  expected  to 
develop in the  future  as  sulphur  content  is  relatlvely  low,  generally  in 
the 0.4 to 0.8 percent  range  (British  Columbia 1987~). 

Metallic  and  Non-Metallic  Minerals 
Kimberley  is  dependent upon the  operations  of  Cominco  Ltd.  which  are 
based  on  the  Sullivan  mine,  the  world's  largest  lead/zinc  ore  body.  Lead 
and  zinc  concentrate  is  shipped  to  the  smelter  at  Trail.  The  mine  also 
produces  tin (316 tonnes in 1982 containing 119 975  kg  metal)  and  iron 
concentrates.  Waste  rock  is  sold  to  Canadian  Pacific  Railways  for 
ballast  (British  Columbia 1986b). 
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Approximately  1.7  mi l l ion  tonnes  of   ore  were  produced  in  1986, a 22 

percent   reduc t ion   f rom 1985 due to   low  wor ld   marke t   p r ices .  As a r e s u l t ,  

lead  concentrate  product ion was lower ;   z inc  concentrate  product ion 

a c t u a l l y  exceeded t h e  1985 t o t a l  by  three  percent  because  of   h igher 

grades  (Cominco  Ltd.   1987).   Product ion  levels  for  1987 will be 

d r a s t i c a l l y  reduced as  a r e s u l t   o f  a s t r i k e   t h a t   l a s t e d   n e a r l y   f i v e  

months. 

A ma jor   cap i ta l   spend ing   p rogram  wh ich   inc luded  fu r ther   mechan iza t ion   to  

i n c r e a s e   p r o d u c t i v i t y  and improve  work ing  condi t ions began i n  1977. 

S ince   t hen ,   t o ta l  employment i n   t h e  mine,  concentrator and a d m i n i s t r a t i v e  

o f f i c e s   c o n t i n u e s  t o  dec l ine,   decreas ing  f rom 986 i n  1895, t o  827 i n  1986 

(Cominco L t d .   1 9 8 7 ) .   I n i t i a l l y  i t  was b e l i e v e d   t h a t   t h e   S u l l i v a n   m i n e  

had s u f f i c i e n t   r e s e r v e s   t o   r e m a i n   i n   o p e r a t i o n   u n t i l   t h e  end o f   t h e  

century .  However t h e   n o r t h  end o f   the   mine  i s  now expected t o  be 

dep le ted   w i th in   t he   nex t   t h ree   t o   f ou r   yea rs  and fu r ther   mass ive  

r e d u c t i o n s   i n  employment are  expected  (Br i t ish  Columbia  1987d) .  

Exp lo ra t i on   f o r   add i t i ona l   l ead /z inc   o re   bod ies   con t inues   t h roughou t   t he  

Basin  (B.C. and  Yukon Chamber o f  Mines  1987). 

Me ta l l i c   m ine ra l s   (o the r   t han   l ead /z lnc /s i l ve r )   a re   f ound   th roughou t   t he  

Basin i n  numerous  known smal l   depos i ts .  A t  var ious  t imes,  metal   mines i n  

t h e   r e g i o n  have  been  developed t o   e x p l o i t   d e p o s i t s   o f   g o l d ,   c o p p e r  and 

cadmium, b u t   a l m o s t   a l l  have  been  forced t o  shut-down as deposits  were 

exhausted. A resurgence  o f   p lacer   go ld   m in ing  has  been noted  since  1981 

( RDEK 1983). 

Non-meta l l i c   m inera ls   a re   a lso   o f   commerc ia l   s ign i f i cance.  Sand and 

g rave l   a re   read i l y   ava i l ab le   nea r   ma jo r   cen t res   i n   t he   sou the rn   pa r t   o f  

the  Basin.  Phosphate  deposits  are known t o   e x i s t   a l o n g   t h e   E l k   V a l l e y  

near  FernSe, b u t  have y e t   t o  be  developed  commercially. Baymag  owns t h e  

r i g h t s   t o  a v e r y   l a r g e  body of   magnesi te  ore  located i n  t h e  Upper 

Mi tchel l   R iver   Val ley  near   Kootenay  Nat ional   Park.  The magnasite i s  
crushed  on-s i te  and shipped t o  Exshaw, A l b e r t a   f o r   f u r t h e r   p r o c e s s i n g  

( RDEK 1983). 

I 

I 
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I 
I 
I P r o d u c t i o n   i n   C o m i n c o ' s   f e r t i l i z e r   o p e r a t i o n   i n   K i m b e r l e y  was severe ly  

c u r t a i l e d   i n  1986  as a re ' su l t   o f   t he   poo r   marke t   cond i t i ons   f o r  

phosphates. The phosphate  p lant  which  normal ly  employs  approximately  150 

people  operated  only 230 days i n  1986  and was shut  down a t  year-end f o r  

an i n d e f i n i t e   p e r i o d .   N e a r l y  one hundred  employees  were l a i d   o f f  

(Cominco Ltd.   1987).  An announcement f rom Cominco L t d .   t h a t   t h e  

f e r t i l i z e r   o p e r a t i o n  will be closed  permanently i s  expected  once  the 

s t r i k e  has  been se t t l ed   (C i t y   o f   K imber ley   1987) .  

The 1980s  has  seen  renewed i n t e r e s t   i n   o i l  and  gas e x p l o r a t i o n   i n   t h e  

B a s i n .   E x p l o r a t i o n   i n   t h e   F e r n i e   a r e a  has l e d   t o   t h e   d i s c o v e r y   o f   c a r b o n  

d iox ide  which may be p i p e d   t o   A l b e r t a n   o i l f i e l d s   t o  enhance o i l   r e c o v e r y  

( B r i t i s h  Columbia  1986b). 

H. A g r i c u l t u r e  

A g r i c u l t u r e  i s  o f   l e s s   s i g n i f i c a n c e   t o   t h e   B a s i n ' s  economy t h a n   e i t h e r  

fo res t r y   o r   m in ing ,   a l t hough  i t  i s  still an e s s e n t i a l   p a r t   o f   t h e   s o c i a l  

and c u l t u r a l   f a b r i c   o f   t h e  community.  Because o f   t he   p redominan t l y  

mounta inous   te r ra in ,   poor   so i l s  and d r y   c l i m a t e ,   t h e   i n d u s t r y   i s   a l m o s t  

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

misce l laneous  spec ia l ty   c rops  and p o u l t r y   o p e r a t i o n s  may be  found 

l o c a l l y .  As o u t l i n e d   i n   T a b l e  12, n e a r l y   h a l f   o f   t h e  402 farms 

enumerated i n  1981  were  operated  part- t ime  (Br i t ish  Columbia  1986b).  

Approximately 250 000 hec ta res ,   o r  2.7 pe rcen t   o f   t he   Bas in ' s   l and   a rea ,  

a r e   i n c l u d e d   i n   t h e  B.C. A g r i c u l t u r a l  Land Reserve;  19 837 hec tares   a re  

a c t u a l l y  used fo r   f a rm ing   (B r i t i sh   Co lumb ia   1986a) .  The t o t a l   v a l u e  o f  

a g r i c u l t u r a l   p r o d u c t s   i n  1981 was approx imate ly  $7.2 m i l l i o n .  Average 

gross  annual  farm  income  reported was $20,000, compared t o  $39,959 

p r o v i n c i a l l y .  The average  per- farm  value  rose  f rom $161,000 i n  1976 t o  

$432,000 i n  1981 ( B r i t i s h  Columbia  1986b). 
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TABLE 12.  1981 CENSUS FARMS C L A S S I F I E D  BY SALES AND PRODUCT  TYPE 

Tota l  Number o f  Farms 

Value o f  Products  Sold i n  1980 

$250,000 and over 

$100,000  to  $249,999 

$ 50,000 t o  $ 99,999 

$ 25,000 t o  $ 49,999 

$ 10,000 t o  $ 24,999 

$ 5,000 t o  $ 9,999 

$ 2 , 5 0 0   t o  $ 4,999 

under  $2 , 500 

( B r i t i s h  Columbia  Regional  Index  1986b, p .  8) 
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C a t t l e   p r o d u c t i o n  was t h e   p r i m a r y   a c t i v i t y   o f  87 p e r c e n t   o f   h o l d i n g s   w i t h  

sa les   g rea ter   than $50,000 i n  1981 ( B r i t i s h  Columbia  1984a).  Most  beef 

c a t t l e   a r e   s h i p p e d   d i r e c t l y   t o   A l b e r t a   f e e d l o t s .  Hay and a l f a l f a   a r e   t h e  

major  crops i n   t h e   a r e a .  Some dai ry   farming  occurs  near   Fern ie and 

Sparwood.  Hogs,  sheep  and p o u l t r y   a r e   r a i s e d  on a pa r t - t ime   bas i s ,  

u s u a l l y   w i t h   d i r e c t   o f f - f a r m   s a l e s .  Egg p r o d u c t i o n   i s   l a r g e l y   f o r  home 

comsumption. Due t o   c l i m a t i c   r e s t r i c t i o n s ,   n e i t h e r   t r e e   f r u i t   o r   s m a l l  

f ru i t   product ion  occurs  commerc ia l ly .   Hothouse  vegetables and 

f l o r i c u l t u r e / n u r s e r y   p r o d u c t i o n   a r e   i m p o r t a n t   l o c a l l y .  Honey i s   a l s o  an 

important  cash  crop. An es t ima te   o f   f a rm  cash   rece ip ts   by   p roduc t   t ype  

appears i n  Table  13. 

The t o t a l  number o f  farms i n   t h e   r e g i o n  has decl ined  between 1971  and 

1981, l a r g e l y  because o f   t h e   l o s s   o f   h i g h   c a p a b i l i t y   s o i l s   a l o n g   t h e  

Kootenay  River  which was f looded  beh ind   the   L ibby  Dam. . Expansion  o f   the 

beef   indus t ry  has  been l i m i t e d  due, i n   p a r t ,   t o   t h e   a v a i l a b i l i t y  o f  Crown 

range  fo r   inexpens ive  summer graz ing .  Crown range makes up a l m o s t   h a l f  

o f   the  rancher 's   annual   forage  supply .  

Inc reased  beef   p roduc t ion   con t inues   to  be one o f   t he   ma jo r   oppor tun i t i es  

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

cou ld  be a t t a i n e d   u s i n g   t h e   c u r r e n t   l a n d  base p lus   recen t   t echno log ica l  

advances.  However, t he   con t inu ing   t rend   t owards  hobby farm  development 

and land  use  p ressure   fo r   non-agr icu l tu ra l   purposes  has l e d   t o   i n c r e a s e d  

f r a g m e n t a t i o n   o f   f a r m l a n d   i n   t h e   B a s i n   ( B r i t i s h   C o l u m b i a   1 9 8 4 a ) .   I n   t h e  

summer, i r r i g a t i o n   w a t e r  demand f o r   f o r a g e   c r o p s   i s   h i g h ,   b u t   n o t  

genera l ly   cons idered a l i m i t i n g   f a c t o r   e x c e p t  on h i g h   c a p a b i l i t y   s o i l s  

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

C o m p e t i t i o n   f o r   h a b i t a t  between  ungulates  and  domestic  l ivestock has 

deter iorated  rangelands i n   t h e   B a s i n .  The s i t u a t i o n  became a c u t e   i n   t h e  

1960s p a r t i a l l y  due t o   l o s s   o f   r a n g e   f r o m   t h e   c r e a t i o n   o f  Lake  Koocanusa. 

I n   t h e  1970s  two s i g n i f i c a n t  changes occur red :   the   p rov inc ia l   government  

pu rchased   seve ra l   ranches   and   re t i red   t he i r   ex i s t i ng   g raz ing   pe rm i t s   i n  

f a v o u r   o f   w i l d l i f e  use  and a program o f  d e f e r r e d   r o t a t i o n   g r a z i n g  and 
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TABLE 13. ESTIMATE OF 1981 FARM CASH RECEIPTS--CRANBROOK 
AGRICULTURAL DISTRICT 

Farm Cash Percentage o f  
Commod 'I ty   Rece ip ts   Percentage B. C. Output 

( $000) 

Wheat 
'Oats 
Bar ley  
Potatoes 
S m a l l   F r u i t s  
T r e e   F r u i t s  
F ie ld   Vegetab les  
Hothouse  Vegetables 
F l o r i c u l t u r e / N u r s e r y  
Other  Crops 

T o t a l  Crops 

C a t t l e  and Calves 
Hogs 
Sheep 
P o u l t r y  and Eggs 
Dairy   Products  
Honey 
Other   L ivestock and 

Products 

To ta l   L i ves tock  and 
Products 

Forest  Products  and 

Farm  Income  Assurance 
Dairy  Supplementary 

Def . Payments 

Payments 

T o t a l  Cash Receipts  

22.93 
6.68 
9.88 

19.04 
7.47 

33.58 
6.15 

163.34 
324  70 

77.96 

671  .74 

5,239.37 
193.15 

85.42 
256.84 

4,359.58 
169.66 

394 0 73 

10,698.80 

240.92 
785 53 

174.06 

12,571 .OO 

0.18 
0.05 
0.08 
0.15 
0.06 
0.27 
0.05 
1.30 
2.58 
0.62 

5.34 

41.68 
1.54 
0.68 
2.04 

34.68 
1.35 

3.14 

85.11 

1.92 
6.25 

1.38 

100.00 

0.19 
0.23 
0.10 
0.10 
0.02 
0.06 
0.02 
0.56 
0.63 
0.24 

0.24 

4.27 
0.37 
3.24 
0.19 
2.01 
3.33 

1.93 

1.93 

2.68 
1.86 

2.08 

1.40 
~~~~ ~ ~ 

( B r i t i s h  Columbia  1984,  p.  25) 
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Coordinated  Resource Management Planning was implemented t o  manage t h e  

fo rage   resource   f o r   l i ves tock  and w i l d l i f e .  

S tud ies   a re   cu r ren t l y   be ing   under taken  by representa t  

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

supp ly   f o r   ca t t l e .   Exper imen ts  on seeding  range  wi th 

a l so   i n   p rog ress   (B r i t i sh   Co lumb ia   1987a) .  

i v e s   o f   t h e   r e g i o n a l  

ex-c losures on feed 

na tura l   g rasses   a re  

A r e l a t i v e l y   r e c e n t  and m a j o r   a d d i t i o n   t o   t h e   a g r i c u l t u r a l  economy o f   t h e  

area has  been t h e   C i t y   o f   C r a n b r o o k   S p r a y   I r r i g a t i o n   P r o j e c t .  The 

pro jec t ,   occupy ing  1335  ha o f  Crown land, i s  i r r i g a t e d   u s i n g   t h e   e f f l u e n t  

from  Cranbrook's sewage lagoons t o  produce  hay, a l f a l f a  and g r a i n  

( B r i t i s h  Columbia  1984d). 

I .  Tourism.  Recreation and  Parks 

Tourism  and  Recreation 

The na tura l   resources   o f   the  Upper  Kootenay  River  Basin  have 

s i g n i f i c a n t l y   c o n t r i b u t e d   t o   t h e   g r o w t h   o f   t o u r i s m  and rec rea t i on .  

O u t d o o r   r e c r e a t i o n   a c t i v i t i e s  such  as  camping, f i s h i n g ,   h u n t i n g ,  

swimming, w i n d s u r f i n g ,   h i k i n g  and,  more r e c e n t l y ,   s k i i n g   a r e   t h e   m a j o r  

v i s i t o r   a t t r a c t i o n s ;   t h e s e   a c t i v i t i e s   a l s o   p l a y  a s i g n i f i c a n t   r o l e   i n   t h e  

l i v e s   o f   t h e   B a s i n ' s   r e s i d e n t s .  The e x t e n t   o f   n a t i o n a l  and p r o v i n c i a l  

p a r k   f a c i l i t i e s   l o c a t e d   w i t h l n  and a d j a c e n t   t o   t h e   B a s i n ,  as w e l l  as warm 

summer temperatures and v a r i e t y   o f   w a t e r   s p o r t s   a v a i l a b l e ,  have  added t o  

the   g rowing   popu lar i t y   o f   the   Eas t   Kootenays  as a t o u r i s t   d e s t i n a t i o n .  

The i m p o r t a n c e   o f   t h e   t o u r i s t   i n d u s t r y   t o   t h e   r e g i o n a l  economy has 

s tead i l y   i nc reased .  The t o t a l  number o f   v i s i t o r s   t o   t h e   r e g i o n   i n  1982 

was approx imate ly  960,000, w i t h  a c o n s t a n t   e i g h t   t o   t e n   p e r c e n t   a n n u a l  

growth  s ince  then.   Tota l  1981  revenue  generated  by  tour ism  wi th in   the 

area was approx ima te l y   $110   m i l l i on ,   sp l i t   a lmos t   even ly   f rom 

expendi tures  by B. C .  r es iden ts  and o u t - o f - p r o v i n c e   v i s i t o r s  (RDEK 

1983). I n  1983, tour ism  revenue amounted t o  $130 m i l l i o n   o r   s i x   p e r c e n t  
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of  the  provincial  total  (BCCCU  1985).  Although  wage  rates in the  tourism 
and  recreation  industry  are  traditionally  lower  than  those in other 
sectors,  the  development of tourism  within  the  area  has  helped  somewhat 
to  temper  the  traditional  "boom  and  bust"  cycle  of  the  regional  economy. 

Summer is the  peak  tourist  season  with  visitors  and  recreational 
activities  concentrated  around  and  on  the  Basin's  lakes  such  as 
Whiteswan,  Premier  and  Wasa  Lakes.  Specific  attractions  include  Fort 
Steele  Historic  Park,  Cranbrook,  Sam  Steele  Days,  the  Kimberley 
Bavarian-type  Platzl  and  July  Festival,  and  Radium  and  Fairmont  Hot 
Springs  adjacent  to  the  Upper  Kootenay  River  Basin.  In 1986, over 77,000 
people  visited  Fort  Steele, a heritage  village  that  depicts  the  culture 
and  economy  of  the  East  Kootenays  at  the  turn  of  this  century  (British 
Columbia  19B7f). 

Wilderness  hiking,  canoeing  and  camping  opportunities  are  offered  in  the 
Basin's  numerous  national  and  provincial  parks  (see p. 57). The  City  of 
Cranbrook,  which  serves  as a major  stop-over  point  in  the  area,  has 
benefitted  from  being  centrally  located  to  such  surrounding 
destinations.  The  Basin  has a variety  of  accommodation  facilities, 
including  campgrounds  and  year-round  hotels  and  motels  (Table 14). In 
addition,  there is  a growing  number  of  vacation  homes  and  condominiums  in 
the  Basin. 

Winter  tourism  relies  on  skiing,  with  two  major  alpine  facilities  located 
directly  within  the  Upper  Kootenay  River  Basin  and  two  other  alpine 
facilities  located  just  north  of  the  Basin.  North  Star  Resort  located tn 
Kimberley  offers  five  lifts  and  has a maximum  vertical  descent  of 701 
metres;  Snow  Valley  Resort in Fernie  has  five  lifts  with a maximum 
vertical  descent  of 640 metres  (RDEK 1983). Helicopter  skiing  is  centered 
in  the  Bugaboo  Alpine  Recreation  Area,  at  the  northern  end  of  the  Basin. 
Cross-country  skiing i s  also  an  important  activity in the  Basin. 

Ancillary  tourist  attractions  such  as  water  slides,  trail  riding  and 
white-water  rafting  have  developed in response  to  an  increase  in  tourism 
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TABLE  14.  TOURIST  ACCOMMODATION - 1985 

Percentage o f  Percentage o f  
Provincial Provincial 

Establishments Total Units Total 

Hotels 1 3.1  165  0.9 

Motor Hotels 

Motels 

Resorts, Camps, etc. 

10 

54 

25 

6.4 

6.9 

5.2 

642 

890 

880 

6.8 

4.8 

15.8 

Campgrounds/ 
Tral ler Parks 21 4.1  1,829  5.9 

(British Columbia 1986b) 
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w i th in   t he   Bas in .   O the r   rec rea t i ona l   oppor tun i t i es  such  as hun t ing  and 

f i sh ing   he lp   t o   coun te rac t   t he   seasona l   na tu re   o f   t he   t ou r i sm- rec rea t i on  

s e c t o r ,   w i t h   t h e   h u n t i n g   o f   b i g  game animals and water fowl   be ing  

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

developments i n   o t h e r   s e c t o r s   o f   t h e  economy such  as h y d r o e l e c t r i c  

p ro jec ts ,   coa l   m ines ,   f o res t r y  and c a t t l e   r a n c h i n g  have  had  adverse 

e f f e c t s  on t h e   B a s i n ' s   f i s h  and w i l d l i f e   r e s o u r c e s  and assoc ia ted  

r e c r e a t i o n a l   a c t i v i t i e s   ( B r i t i s h  Columbia  1976a). 

The f o r m a t i o n   o f  Lake  Koocanusa  has  had b o t h   p o s i t i v e  and nega t i ve  

e f f e c t s  on rec rea t i on .  Over 7000 h e c t a r e s   o f   c r i t i c a l   w i n t e r   r a n g e   f o r  

ungulates and we t lands   f o r   wa te r fow l   were   l os t   by   t he   f l ood ing   o f   t he  

Upper  Kootenay  River,   negat ively  impact ing on the   popu la t i on   o f   seve ra l  

spec ies   w i th in   t he   a rea   (B r i t i sh   Co lumb ia   1987e) .   E f fec ts  on s p o r t  

f i s h e r i e s  have n o t   y e t  been  determined.  However,  camping w i t h i n   t h e  

immediate  proximity  of   Lake Koocanusa,  as w e l l  as b o a t i n g   a c t i v i t i e s ,  has 

increased. The development o f   f u r t h e r   w a t e r - r e l a t e d   a c t i v i t i e s   i s  

hampered  by the   co ld   t empera tu res   o f   t he   l ake ,  as w e l l  as the  extreme 

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

A s u b s t a n t i a l  number o f   i n v e s t m e n t s   i n  community r e c r e a t i o n   f a c i l i t i e s  

have  also  been made i n c l u d i n g   c u r l i n g   r i n k s ,   s k a t i n g   r i n k s ,  gymnasiums, 

swimming pools,  community  parks,  golf   courses  and  community  hal ls. The 

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

degree  o f  dependence  upon  community-provided  recreation f a c i l i t i e s  

r e l a t i v e   t o  more no r the rn   reg ions   o f   t he   p rov ince   o r   l a rge   u rban  

cent res .  One consequence o f   t h e   r a p i d   g r o w t h   i n   t o u r i s m  and r e c r e a t i o n  

sec to r   ac t i v i t y   ove r   t he   pas t   twen ty   yea rs  has  been  increased  competit ion 

fo r   rec rea t i ona l   resources   be tween   tou r i s t s  and l o c a l   r e s i d e n t s .   H u n t i n g  

and f i s h i n g   p r e s s u r e s  upon a d e c l i n i n g   r e s o u r c e  base,  highway  congestion, 

purchase  by   non- res idents   o f   p r ime  water f ron t   land  and o t h e r   r e c r e a t i o n a l  

p r o p e r t i e s ,  and increased  accommodat lon  and  food  pr ices  dur ing  the summer 

months  have a l l  had a nega t i ve   impac t   on   t he   cos ts   o f   rec rea t i on   f o r  

reg iona l   res idents   (Br i t i sh   Co lumbia ,   1976a) .  
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Parks 

Kootenay  National  Park  at  140 637 h e c t a r e s   i s   t h e   l a r g e s t   p a r k   i n   t h e  

Basin.  Sixteen  Class A p r o v i n c i a l   p a r k s  and  one Class C park  cover  an 

a d d i t i o n a l  66  573 hec tares   (F igure  7 ) .  O f  these,  Mount  Assiniboine i s  

t h e   l a r g e s t   p r o v i n c i a l   p a r k   w i t h  39 052 hectares,  fol lowed  by S t .  Mary's 

A lp ine  (9146  hectares) ,  Top of   the  Wor ld   (8719  hectares)  and E lk  Lakes 

(5625). The remain ing   p rov inc ia l   parks   a re   cons iderab ly   smal le r ,   rang ing  

i n   s i z e   f r o m  4 t o  1997 hec tares   (F igure  7 ) .  Purce l l   Wi lderness 

Conservancy ad jacent  t o  t he   Bas in   con ta ins  a f u r t h e r  131  523 hectares.  

Several o f  the  parks and wi lderness  areas  are  not   access ib le   by  road,  

w h i l e   o t h e r s   a r e   f u l l y   s e r v i c e d .  A complete list o f   p a r k s ,   t h e i r   a r e a s ,  

l o c a t i o n s  and  use !s g iven   i n   Tab le   15 .  

Reg iona l   parks   a re   loca ted   a t   Wyc l i f fe   (181  hec tares)  and T i e  Lake 
( 9  hectares)  (RDEK 1983) and t h e r e  is a r e c r e a t i o n   a r e a   a t  E l k  Lakes 

(11 620 hec ta res )   (B r i t i sh   Co lumb ia   1987 f ) .   I n  1987 the   He igh t  of t h e  

Rockies,   the  prov ince 's  f i rst w i lde rness   a rea   w i th in  a p r o v i n c i a l   f o r e s t ,  

was created.  Cover ing 73 000 hectares,   Height o f  the  Rockies i s  l oca ted  
southwest  of  Kootenay  National  Park and  Mount Ass in ibo ine  'Park  and  east 

Of Elk  Lakes  Park. The w i l d e r n e s s   a r e a   i s  66 p e r c e n t   a l p i n e  and fea tu res  

26 peaks  over 3000 metres, 50 l akes  and  20 glaciers  (The  Kootenay 

Adver t iser   1987) .  

A new p r o v i n c i a l   p a r k   a l o n g  a p o r t i o n  o f  Lake  Kookanusa i s  under 

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

b u i l t   a l o n g   t h e   l a k e .   E n v i r o n m e n t  Canada Parks  has a l s o   i n d i c a t e d   a n  

i n t e r e s t   i n   p r e s e r v i n g   t h e  Kootenay  River i n   i t s   n a t u r a l   s t a t e  as f a r  

south  as  Canal   Flats due t o  i t s  exce l len t   canoe ing  and kayaking 

p o t e n t i a l ;  however,  such  an i n i t i a t i v e  w o u l d   r e q u i r e   p r o v i n c i a l  

cooperat   ion ( RDEK 1983). 
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TABLE 15. PARKS 

C lass i f i ca t ion   Hec tares   Camps i tes  

Canal F l a t s  

Crow's  Nest 

E l k  Lakes 

E l k  Lakes 

E l k   V a l l e y  

E l  ko 

A 

A 

A 

Recreation  Area 

A 

C 

F o r t   S t e e l e   H i s t o r i c   P a r k  A 

He igh t   o f  
the  Rockies 

P r o v i n c i a l  Fo res t  
Wi lderness Area 

Jimsmi t h  Lake A 

Kikomun  Creek 

Kootenay  National  Park 

M o r r i  ssey 

M t .  A s s i n i b o i n e  

M t  . F e r n i e  

Norbury  Lake 

Premier  Lake 

Purce l l   W i lde rness  

St. Mary 's   A lp ine  

Tie  Lake  Regional  Park 

Top o f   t h e   W o r l d  

Wardner 

Wasa Lake 

Whiteswan  Lake 

Wyc l i f fe   Reg iona l   Park  

Conservancy 

A 
- 
A 

A 

A 

A 

A 

Wilderness  Conservancy 

A 

6 

49 

5 625 

11 620 

81 

24 

150 

73 000 

12 

682 

140 637 

5 

39 052 

259 

97 

697 

131 523 

9  146 

9 

8  791 

4 

200 

1 997 

181 

20 

29 

74 

75 

38 

46 

57 

28 

104 

107 

A - Pub l ic   Recreat ion   On ly  - no i n d u s t r i a l   o r   c o m m e r c i a l   e x p l o i t a t i o n  

C - Loca l   Recreat iona l  Use and Management 

(RDEK 1983  and B.C. 1987f) .  
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4 .  SUMMARY AND CONCLUSIONS 

The Upper  Kootenay  River  r ises i n   t h e  Rocky Mountains  and  f lows  south  for  

approx imate ly  400 k i l omet res   be fo re   c ross ing   t he   i n te rna t i ona l   boundary  

i n t o   t h e   S t a t e   o f  Montana. The Kootenay  swings  west  then  northwest 

t h r o u g h   t h e   S t a t e   o f   I d a h o   f o r  350 k i l omet res   be fo re   re -en te r ing  Canada. 

The Lower Kootenay  River   f lows  nor th   in to   Kootenay Lake  and f i n a l l y  

sou thwes t   f rom  the   l ake   t o   en te r   t he  Columbia R ive r  above T r a i l .  The 

m a j o r   t r i b u t a r i e s   o f   t h e  Upper  Kootenay  River  include  the  Vermi l ion,  

Pa l l i se r ,   Wh i te ,   Luss ie r ,  S t .  Mary, B u l l  and E lk   R ivers .  

The Upper  Kootenay  River  Basin has t h r e e   d i s t i n c t   p h y s i o g r a p h i c   u n i t s :  

t h e  Rocky Mountains to   t he   eas t ,   t he   Pu rce l l   Moun ta ins   t o   t he   wes t ,  and 

t h e  Rocky Mountain  Trench  which  runs  north to   sou th   be tween   the  two. The 
numerous e longated  ranges  wi th in   the  Basin  are  a l igned  approx imate ly  

n o r t h - n o r t h w e s t   t o   s o u t h - s o u t h e a s t ,   w i t h   w a t e r c o u r s e s   f l o w i n g   i n   s i m i l a r  

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

by d r y   m a r i t i m e   p o l a r   a i r  masses  and charac ter ized   by   ho t  summers w i t h  

spo rad ic   ra in  shower a c t i v i t y  and long ,   co ld   w in te rs .   Po r t i ons   o f   t he  

Basin l i e   i n  zones o f   re la t i ve ly   h igh   snowfa l l .   Tempera tures   average 

17.8  degrees  Celsius i n   J u l y  and -8 .9 degrees  Celsius i n  January   w i th  a 

f r o s t - f r e e  season  of  about 96 days. 

The Upper  Kootenay  River  drains 20 000 square  ki lometres  and  has a  mean 

annua l   f low  o f  298 cms. Seasona l   f low  pa t te rns   a re   charac ter ized   by  peak 

d ischarges i n  May o r  June from  snowmelt  and  spring  rains. Minimum f lows 

occur   dur ing  summer and e a r l y   f a l l ,   o f t e n   c r e a t i n g   w a t e r   d e f i c i t s   i n  

s m a l l e r   t r i b u t a r i e s .  

S i x  b road  b iogeoc l imat ic  zones are   found  w i th in   the   Bas in ,   the   most  

dominant   o f   wh ich   a re   the   In te r io r   Doug las  Fir Zone and the  Subalp ine 

Engelmann Spruce-Subalpine Fir Zone. Landforms, s u r f i c i a l   d e s p o s i t s  and 

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

The Basin  supports a v a r i e t y   o f   w i l d l i f e ,   w i t h  Rocky Mounta in  E lk   the 
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most  abundant  ungulate  species.  The  Rocky  Mountain  Trench  provides 
critical  winter  habitat  since  deep  snow in the  Rocky  and  Purcell 
Mountains  excludes  winter  use  by  species  other  than  moose  or  elk. 
Competition  for  range  land  between  livestock  and  big  game  has  been 
exacerbated by the  formation  of  Lake  Koocanusa,  as  well  as by increased 
forestry  and  mining  activities.  The  provincial  Fish  and  Wildlife  Branch 
is working  with  local  ranchers  and  foresters  to  improve  habitat 
management  techniques.  The  implementation  of  Coordinated  Resource 
Management  Plans  and  Range  Unit  Plans in the  Basin  also  addresses  this 
issue.  The  Basin  offers  good  sport  fishing  opportunities,  particularly 
for  Dolly  Varden  char,  Yellowstone  cutthroat  trout  and  mountain 
whitefish.  Many  of  the  lakes  are  stocked  from a provincial  hatchery  in 
Wardner.  There  are  no  anadromous  fish  in  the  Basin,  nor  is  the  area 
noted  for  its  waterfowl  capability. 

Mining  was  the  first  major  catalyst  to  economic  activity  in  the  Basin. A 
gold  rush  near  Fort  Steele  in  the  mid-1860s  was  followed  by  the  discovery 
of  sizeable  lead,  zinc  and  silver  ore  bodies  near  Kimberley  in 1892. It 
wasn't  until  the  region  became  accessible by rail,  however,  that  the 
export  of  minerals  and  forest  products  became  significant. 

Today,  coal  mining  is  the  Basin's  major  economic  activity.  Four  major 
companies  operate  five  coal  mines in the  region;  three  other  major  coal 
projects  have  been  proposed.  Development  may  commence  when  world  market 
prices  improve. 

Forestry  also  plays  an  Important  role  in  the  Basin's  economy.  Eight 
permanent  mills  are  currently  in  operation,  with  finished  lumber  being 
the  major  product.  Regional  sawmills  are  modifying  plant  production 
lines  to  accommodate  smaller  diameter  logs  in  response  to  changes  in 
traditional  forest  species.  Over  the  past  several  years,  the  allowable 
annual  cut  has  decreased  and  is  expected  to  continue  to  decline  in  the 
future.  A.  decline  in  tlmber  quality  has  also  been  noted. 

Agriculture  is  mostly  limited  to  ranching  within  the  Basin.  Nearly  half 
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of  the  farms in the  region  are  part-time  operations.  Other  economic 
activities  of  importance.  within  the  area  are  tourism  and  recreation. 

: Summer  is  the  peak  tourist  season  with  activities  concentrated  around 
outdoor  recreation in the  Basin's  national  and  provincial  parks.  Downhill 
and  cross-country  skiing  are  increasing  in  popularity. 

Federal  lands  within  the  Basin  include  Kootenay  National  Park,  as  well  as 
several  small  Indian  Reserves. 

Water  quality  in  the  Basin is generally  considered  to  be  good,  although 
in  the  past  there  have  been  problems  associated  with  discharge  from 
Cominco  Limited's  lead-zinc  mine  and  phosphate  fertilizer  operation  in 
Kimberley,  as  well  as  problems  associated  with  discharge  from  Crestbrook 
Forest  Industry  Limited's  pulp  mill  at  Skookumchuck.  In  the  Elk  River 
Basin,  potential  water  quality  problems  are  associated  with  mining 
exploration,  coal  mining  and  related  operations  such  as  coal  washing  and 
coking. 

Water  quality  in  the  Basin  was  affected  by  the  formation  of  Lake 
Koocanusa, a 148-kilometre  reservoir  created  when  the  Upper  Kootenay 
River  was  impounded  by  Libby  Dam in the  United  States in the  early 
1970s.  Biological  productivity  was  also  affected.  Approximately 7287 
hectares  of  wildlife  and  livestock  habitat  were  flooded,  resulting  in 
increased  competition  for  range  land.  Annual  water  level  fluctuations  of 
60 to 100 metres  during  winter  months  contribute to soil erosion,  as  well 
as  complicate  the  development o f  recreational  facilities.  The  water 
level  fluctuations  were  agreed  to  in  the 1961 Columbia  River  Treaty 
between  Canada  and  the  United  States.  Water  levels  are  now  monitored  by 
the  4-member  international  Columbia  River  Treaty  Permanent  Engineering 
Board.  Inland  Waters/Lands  provides  technical  and  administrative  support 
to  the  Board. 

A proposal  by B.C. Hydro  to  divert  up  to  two-thirds  of  the  average  annual 
flow  of  the  Kootenay  River  into  the  headwaters  of  the  Columbia  River  at 
Canal  Flats  received  extensive  scrutiny  in  the  late  1970s.  Under  the 
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Co lumbia   R iver   T rea ty ,   the   d ivers ion   o f  up t o  1 . 5  m i l l i o n   a c r e   f e e t   o f  

water  per  year became p o s s i b l e   a f t e r  September  1984, p r o v i d i n g   t h e   f l o w  

of   Kootenay  River i s   n o t  reduced t o  be low  the   l esse r   o f  200 c f s   o r   t h e  

n a t u r a l   f l o w .  The proposed  d ivers ion  was pos tponed   i nde f in i t e l y ;  

however,  should B.C. Hyd ro   de te rm ine   t he   d i ve rs ion   o f   po r t i ons   o f   t he  

Upper  Kootenay  River t o  be f e a s i b l e   i n   t h e   f u t u r e ,   E n v i r o n m e n t  Canada 

cou ld  have some involvement i n   t h e   p r o j e c t .  

There  are  several  other  resource  use  concerns i n   t h e   B a s i n ;  most  can  be 

a l l e v i a t e d   w i t h   e f f e c t i v e   p l a n n i n g  and  management, and  most are  under 

p r o v i n c i a l   j u r i s d i c t i o n .  An o v e r r i d i n g   c o n c e r n   t o   t h e   B a s i n ' s   r e s i d e n t s  

i s  t h e i r   f u t u r e  economic s u r v i v a l .  The Bas in 's  economy i s   s t r o n g l y  

l i n k e d   t o   p r i m a r y   i n d u s t r i e s   s u c h  as min ing  and f o r e s t r y .  

D i v e r s i f i c a t i o n   i n t o   o t h e r   s e c t o r s  such  as t o u r i s m  and manufactur ing 

wou ld   he lp   to   lessen dependence  on these  sec tors .  

A t  p resent ,   there  seems t o  be  few  areas  of   concern  or   increased  involve- 

ment fo r   the   federa l   government ,   par t i cu la r ly   In land  Waters /Lands.   Water  

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

i n   t h e   f u t u r e ,   a l t h o u g h   t r a n s b o u n d a r y   w a t e r   q u a l i t y  changes  from  these 

a c t l v i t i e s  wou ld   be   de tec ted   th rough  rou t ine   federa l  and p r o v i n c i a l  

monitoring  programs.  Should B.C. Hydro  implement a p r o p o s a l   t o   d i v e r t  

p o r t i o n s   o f   t h e  Upper  Kootenay  River i n t o  Columbia  River i n   t h e   f u t u r e ,  

a t ten t ion   f rom  federa l   government   agenc ies   wou ld   be   war ran ted   a t   tha t  

t ime.  Any fu tu re   deve lopmen t   on   e i t he r   s ide   o f   t he   i n te rna t i ona l  

boundary  which may a f f e c t   w a t e r   q u a l i t y   o r   q u a n t i t y  on t h e   o t h e r   s i d e  

would  requi re   increased  federa l   invo lvement ,  as t h e  Upper  Kootenay i s  an 

i n t e r n a t i o n a l   r i v e r .  I t  should be n o t e d   t h a t   a c t i v i t i e s   i n   t h e   S t a t e s   o f  

Montana  and Idaho  were  not   rev iewed  dur ing  th is   s tudy,  and represent  an 

a rea   wor thy   o f   f u r the r   i nves t i ga t i on .  
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27.0 

22.4 
17 

27.9 
17 

13.1 
0.8 
7 .o 
0.6 

39.4 

4 2 . 8  -15.8 
'9 

24.1 
4.1 

28.0 

15.0 

18.8 
17 

17.8 
18 

398.0 
109 2 
483.7 

100.8 

45.2 

43.2 

45.2 

34.3 
li 
15.2 
17 

10.8 
17 

34.3 
1 7  

4 
3 
7 

27.9 
17 

5 

5 
1 

4 
6 
9 

63 
22 
82 
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KIMBERLEY 
4V41.N  11s068'w 1 1 n m  

Daily  M$x(mum Temperature 
Daily  Minimum  Temperature 
Dal ly  Tompmlum 

Standard Devlalon, Daily Temperatun 

Extreme  Maximum  Temperalure 

Extreme  Minimum  Temperature 
Years of Record 

Yeam of Reoord 

R8iflfall 

Tots1 Pmclpltatlon 
Snowfall 

Standard  Devlallon.  Total Precipilatbn 

Oreatest Raldall In 24 buts 

Qreatest  Snowfall In 24  hours 

Greatest Preclpilalbn In  24  hours 

Days  with  Rain 
Days  with Snow 
Days  with  Precipilatlon 

Years 01 Record 

Years of Record 

Years of R m r d  

-12.6 
4 8  

-8 .e 
3.2 

12.2 
13 

13 

8.8 

104.4 
101.5 

35.1 

20.6 
13 

35.8 
13 

35.8 
13 

16 
2 

17 

-322 

0.3 
-8.4 
-4.0 

1.5 

1 1.7 
13 

-25.0 
12 

46.7 
8.5 

59.9 

19.3 

9.9 

27.9 
12 

12 
27.9 
12 

2 

12 
9 

-6.9 
3.8 

-1.1 

2.1 

17.2 

10.0 
-0.8 
4.8 

1.4 

22.2 
12 

-11.1 
10 

22.0 

32.3 
12.8 

20.0 

17.8 
11 

21.6 
10 

22.9 
11 

8 
3 
8 

15.8 
3.6 
9.7 

1.3 

28.3 
11 

3 . 3  
10 

43.9 
1 .o 

42.0 

17.4 

42.4 
10 
5.1 
11 

42.4 
10 

9 

9 
1 

20.1 
7.6 

13.9 

1.4 

31 . l  
11 
0.0 
11 

61.5 
0.0 
67.3 

40.6 

41.9 
11 
0.0 
11 

41.9 
11 

10 
0 

11 

24.6 

17.4 
10.2 

1.5 

33.9 

2.2 
11 

10 

29.1 
0.0 

20.4 

16.6 

21 .e 
1 1  

T 
12 

21 6 
17 

7 
0 
7 

23.0 

18.8 
10.0 

2.3 

34.4 

0.6 
1 1  

11 

41.5 
0.0 

38.8 

21.5 

17.4 
5.1 

11.2 

3.2 

28.3 
9 

-5.0 
9 

26.8 
0.5 

33.5 

25.2 

20.1 
12 

15.2 
13 

'10.4 
0.2 
6.3 
1.3 

22.8 

1.3 
-6.0 
-2.3 

1.5 

13.9 

-22.2 
13 

13 

18.4 
48.4 
72.2 

41 .O 

-2.6 
-9.9 
-8.3 

2.4 

8.3 
13 

-37.2 
13 

10.5 

91.9 
84.6 

41 .O 

14.2 
13 

I 1 2  
40.4 

40.4 
13 

13 
2 

14 

10.0 
-0.6 
4.7 

0.8 

34 4 

-37.2 

I) 
-23.3 

13 

13 
-1 5.0 

12 

I 
1 

13 

37.6 

40.1 
8.7 

29.8 

45.7 

19.1 
13 

13 

12.7 
40.8 
69.8 

21  .8 

20.8 
13 
18.3 
13 

24.1 
13 

3 
7 

11 

317.1 

680.3 
341 .e 

79.9 

50.8 

40.4 

50.8 

50.8 
12 
0.0 
12 

50.6 
12 

23.4 
12 

31 .O 
12 

31 .O 
12 I 

I 
1 
I 
I 
I 
I 
I 
I 

20.1 
12 

46.8 
13 

9 
0 
8 

7 
0 
8 

7 
2 

10 

4 
8 

12 

88 
59 

127 

KOOTENAY  NP KTNY CRSG 
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Dally Maximum Temperatwe 
Dally Minimum Temperature 
Dally Ternpunturn 

standard DevlaUon. Dally Tempmaturn 

Extreme Maximum Temperature 

GVm Minimum  T8mperalure 
Years of Record 

Yeam of Record 

Rainfall 

Total Pnclpftatkn 
Snowiaii 

Standard Devlatlon, Tolal Precipitation 

Greama Ralnfall in 24 hours 

Greatesl Snowfall In 24 hours 

Greatest Pledpitallon h 24 hours 

Day8 with Raln 

Days  with  Precipitatlon 

Yearn of Record 

Years of Record 

Years of Record 

DevJwithSlUW 

-7.0 
-18.1 
-12.5 

4.4 

7.2 
10 

42.8 
12 

55.9 
2.7 

58.3 

25.1 

5.1 

27.9 
11 

12 
27.9 
12 

1 
12 
12 

-0.7 
-14.4 
-7.7 

2.5 

11.1 
10 

-36.1 
12 

28.5 
2.5 

32.7 

28.4 

6.4 

22.4 
14 

12 
22.4 
12 

1 

10 
8 

-10.5 
4.0 

4 . 2  

1.7 

16.7 
12 

-34.5 
12 

2.8 

22.8 
18.4 

18.0 

9.4 

30.5 
11 

12 
30.5 
12 

1 
6 
7 

4 . 3  
10.3 

3.0 

1.2 

22.2 
11 

-22.2 
12 

-0.7 
16.2 

7.8 

1.1 

20.9 
12 

-8.9 
12 

20.0 
2.9 

11.5 

1.2 

32.2 
13 

-5.8 
13 

63.5 
0.0 

81.1 

30.4 

28.7 
14 
0.0 
16 

28.7 
14 

11 
0 

11 

24.1 
3.9 

14.0 

1 .l 

34.4 
14 

4 . 5  
14 

38.0 
0.0 

37.3 

20.2 

39.6 
11 
0.0 
16 

39.6 
11 

10 
0 

10 

23.0 
3.0 

13.1 

1 .e 
35.0 
14 

-3.9 
14 

42.3 
0.0 

43.1 

30.8 

23.9 
15 
0.0 
16 

23.9 
15 

9 
0 
9 

16.8 
0.2 
8.8 

1 .e 
33.3 
1 1  

-8.3 
13 

38.5 
0.9 

44.9 

20.4 

18.3 
15 
8.4 
16 
19.6 
15 

9 
0 
9 

8.7 
-3.5 
2.8 

0.9 

23.0 
13 

-20.6 
12 

n.3 
5.1 

34.5 

19.5 

25.4 
13 

13.2 
14 

25.4 
13 

6 

8 
2 

-10.6 
-0.4 

6 . 5  

2.2 

14.4 
13 

-31.7 
14 

10.5 
23.0 
42.0 

24.3 

14.0 
11 

27.4 
11 

n . 4  
11 

3 
7 

10 

-15.8 
-5.8 

-10.8 

2.9 

6.7 
12 

42 .6  
14 

58.8 
1  .e 

83.2 

36.7 

11.0 
11 

27.4 
11 

27.4 
10 

0 
12 
12 

9.1 
-5.7 
1.7 

0.3 

35.0 

42.8 

12.9 
3.9 

17.9 

49.9 
0.7 

47.0 

292.5 

504s 
193.2 

38.2 

r r .7  

30.5 

T1.7 

17.5 

16.0 

13.7 
12 

16.0 
13 

12 

3 
1 
5 

40.8 

77.7 
12 

14 
4.1 

77.7 
12 

10 

10 
0 
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48 
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