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HIGHLIGHTS 

1. Development of  large-  resource-based  export   industries  has  been 

the   p r ime  fac tor   in   the  economic  growth o f   B r i t i s h  Columbia  and t h e  

Yukon. Fores t ry  i s  t h e   l e a d i n g   B r i t i s h  Columbia industry,   followed by 

mining,   tourism,   agr icul ture ,   and  f ishing.   In   the Yukon, mining i s  t h e  

..major  industry,  followed  by  tourism,  forestry,  and  trapping.  Although 

B r i t i s h  Columbia has   recent ly   been  subject  t o  uns tab le  economic 

condi t ions  because  of   inf la t ion  and  depressed  world  markets ,  it is one 

of Canada's fastest growing  provinces.  Major Yukon development 

a c t i v i t i e s  are expected  very soon. 

2. - The  combined mean annual  flow  of a l l  streams i n  B r i t i s h  Columbia 

and t h e  Yukon is approximately  one-third  that  o f  Canada.  This, v a s t  

inland  water   resource  has  a p ro found   ro l e   i n   t he   soc i a l  and  economic 
development o f  B r i t i s h  Columbia  and:the Yukon. Unl ike   t rees  or minerals ,  

.' which are u t i l i z e d   p r i m a r i l y  as p r o c e s s   i n p u t s   t o  economic a c t i v i t i e s ,  

water has  a myriad of  uses .  Some uses   (e .g .   industry)  consume water 

wh i l e   o the r s   ( e .g .   f i she r i e s )   u t i l i ze  it i n  i t s  na tu ra l   cou r se .  Drought, 

f loods ,   hydroe lec t r ic   genera t ion   and   po l lu t ion  are among t h e   s p e c i a l  

resource management problems  associated  with  this  uni-que  resource.  

3. I , :  Manufactur ing  (especial ly   pulp  and  paper) ,   agr icul ture ,   and 

municipal  waterworks, i n   t h a t   o r d e r ,  are the  major  consumptive  water 
u s e r s   i n   B r i t i s h  Columbia.  Mining i s  the  major Yukon consumptive  \qater 

user .  ' Surface water meets most of   these  needs.  

4 .. Water i s  e s s e n t i a l   t o   t h e   B r i t i s h  Columbia f o r e s t   i n d u s t r y .  I t  
i s  used t o   t r a n s p o r t   l o g s  and wood chips  and as a process   input ,  

e spec ia l ly   i n   t he   pu lp  and  paper  industry.  
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5. Most o f   t h e   p r i n c i p a l   B r i t i s h  Columbia . .  a g r i c u l t u r a l  areas are 

d e f i c i e n t   i n  summer precipitation.  Vegetable  and tree f ru i t   p roduc t ion  

is dependent  on i r r i g a t i o n ,  and the   bee f   i ndus t ry  is dependent on feed  

from i r r i g a t e d  summer pas tu re s .  

6 .  About 95 p e r c e n t   o f   B r i t i s h  Columbia e l e c t r i c i t y   r e q u i r e m e n t s  

are met by hydroe lec t r i c   gene ra t ion .   E lec t r i ca l   l oad  is  e x p e c t e d   t o  

double i n   t h e   n e x t   n i n e   t o   1 2   y e a r s  and  hydro  development h a s   t h e  

p o t e n t i a l   t o   p l a y  a major r o l e   i n   m e e t i n g   t h i s  demand. 

7. One of the  major   funct ions  of  many B r i t i s h  Columbia r i v e r s ,  

l akes   and   es tuar ies  i s  for.:spawning  and  'rearing .. P a c i f i c  salmon. . High 
qua l i ty   i n l and   wa te r  is e s s e n t i a l   f o r   t h i s   p u r p o s e .  

8 .  B r i t i s h  Columbia  and Yukon in l and   wa te r s   sus t a in   va luab le   spo r t s  
f i s h e r i e s ;   d i r e c t   B r i t i s h  Columbia b e n e f i t s  from t h i s  industry  exceed 

$50-mil l ion  annual ly .   Subsis tence  f ishing i s  pa r t i cu la r ly   impor t an t  

t o  Native  people. 

9. In land  waters and r e l a t e d   l a n d s   o f f e r  numerous recreational 
oppor tuni t ies ;   over  50 percent   o f   Canadian   vaca t ion   t r ips  are o r i e n t e d  

t o  water -based   ac t iv i t ies .  

10. Rivers and.  lakes  provide  an  important  means' .of  transporting 

bulky raw materials; t h e  Lower Fraser  River i s  an important   deep-sea 

po r t .  

11. Because many B r i t i s h  Columbia  communities are loca ted  on flood- 

p l a i n s ,  a h igh   cos t   o f ten  must be  paid i n  t h e  form of f lood   con t ro l  

programs or f lood  damages. If Lower Fraser  Valley  dyke-  capacity were 

exceeded, damage costs   could  reach $SOO-million. 

12. Peace  and Columb,ia R ive r   hydroe lec t r i c   po ten t i a l  i s  a l m o s t   f u l l y  
developed. Dam sites on o t h e r   r i v e r s  and a l t e r n a t i v e  power sources  

(mainly  thermal) are now being  considered.   Important   decis ions mst be  

made, however, i n   o r d e r   t o  minimize  impacts on fish and o ther   envi ron-  

mental   factors .  

. 
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13. B r i t i s h  Columbia  and Yukon water   qual i ty   problems  general ly  

occur  where.heavy  concentrations  of sewage o r  i n d u s t r i a l   e f f l u e n t  

are r e l e a s e d   i n t o   r i v e r s  and  lakes.  Toxic  discharges  from  mining  and 

pulp  and  paper   industr ies   are  a major  concern in   s eve ra l   a r eas .   A lgae  

blooms caused by n u t r i e n t s  from  sewage  and a g r i c u l t u r a l   a c t i v i t i e s   h a v e  

occurred   in  Okan,agan,  Kootenay, and Koocanusa Lakes. 

14. The Fraser Estuary.   ( including  both  ' f reshwater   and i t s  i n t e r f a c e  

with s a l t  water).  i s  s u b j e c t   t o   t h e   c o n f l i c t i n g  demands o f   t r a n s p o r t a t i o n ,  

industry,   se t t lement ,   environment ,   and  recreat ion.  . In   recogni t ion of  

t h i s ,  and the   mu l t i t ude   o f   j u r i sd i c t ions ,   t he   s en io r  governments  have 

i n i t i a t e d  a s tudy  t o  develop a management plan f o r  t h i s   v a l u a b l e  area. 

Similar  problems  have  already  occurred, o r  are a n t i c i p a t e d   i n   o t h e r  

e s t u a r i e s .  . .  

15. Although  Brit ish Columbia  has vast in land   water   resources ,  
drought  could become a se r ious  problem i n   d r y   s o u t h e r n   i n t e r i o r   v a l l e y s .  

These  valleys  (e.g. Okanagan) r ece ive   l imi t ed   p rec ip i t a t ion   bu t '   suppor t  

i n t e n s i v e   a g r i c u l t u r e  and s igni f icant   .u rban   popula t ions .  
. .  

, .  

. .. 

16. Water quan t i ty  and qua l i ty -   da t a   ga the r ing  i s  an,  important 
f e d e r a l   - a c t i v i t y ;   d a t a   c o l l e c t i o n  is b a s i - c   t o  . a l l  a spec t s   o f   wa te r  

management. 
- 

17.  River   basin  planning  under   the Canada Water Act is a COrnerstone 
of federa l   in land  water management pol icy .  The  Okanagm  Basin  study 

and  subsequent  Implementation Agreement are  examples  of  major  achieve- 

ments i n   B r i t i s h  Columbia under,,the  Act. - 

18.  The Fraser  River  Flood  Control Program is  one  major  area of  

federal   involvement  (federal   share i s  $60-mi l l i on )   i n   Br i t i sh  Columbia 

f lood  protect ion.   Discussions are continuing  between  federal .   and 

B r i t i s h  Columbia "off ic ia ls   toward an  Agreement under  the  federal   Flood 

Damage Reduction  Program;' t h i s  program inc ludes   p rov i s ions   ' f o r   f l ood  

r i s k  -mapping  and other  innovative  approaches  to  f lood  problems. . . 
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19. The Columbia, Yukon and o the r   r i ve r   bas ins   a r e   sha red  w i t h  t he  

Uni ted   S ta tes .  The f ede ra l  government has   j u r i sd i c t ion   ove r   t hese  

in land  waters. Impor t an t   ac t iv i t i e s   i nc lude   pa r t i c ipa t ion  on 

I n t e r n a t i o n a l   J o i n t  Commission (IJC)  boards  and  committees  which  carry 

out   inves t iga t ive   and   regula tory   func t ions .   Adminis t ra t ion   o f  t h e  

Columbia  River  Treaty is a major   federa l   respons ib i l i ty .  

20. The f ede ra l  government . i s  involved i n  t he   r e s to ra t ion   and  

p ro tec t ion   o f  water quali ty  through:  development  of water q u a l i t y  

objec t ives ,   na t iona l   e f f luent   regula t ions ,   and   nu t r ien t   cont ro l .  

Canada 's   responsi 'b i l i t ies   concerning  t ransboundary  pol lut ion  under  

t h e  Boundary  Waters Trea ty   o f  1909 are an i m p o r t a n t   r a t i o n a l e   f o r   t h i s  

f ede ra l   ro l e .  

22. Fede ra l   r e sea rch   e f fo r t s   i n i t i a l ly   concen t r a t ed  on r e so lv ing  

l imnological   problems  which  occur   in   the  hydrological ly   var iable  

intermontaine  lakes   'of   Bri t ish Columbia and t h e  Yukon. Future 

a c t i v i t i e s  w i l - l  be  broadened  to  include  research on the  impacts o f  

po l lu t ion  on r i v e r  and estuar ine  systems.  

23. In  re.cognition o f  the  federal  Environmental  Assessment  and 

Review Process,   environmental   factors  are  considered as an   in tegra l  

component of federa l   water  management a c t i v i t i e s .  

I 
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I .  ' INTRODUCTION 

The combined mean annual  flow  of a l l  streams i n  B r i t i s h  Columbia 

and t h e  Yukon is  approximately  one-third  that   of  Canada. T h i s  vast  
i n l and  water resource  has  had a profound  impact on t h e   s o c i a l  and 

economic  growth  and  development of  the  region.   Water   resources  

' c o n t r i b u t e   t o   t h e   B r i t i s h  Columbia  and Yukon economy by  providing 

munic ipa l   and . indus t r ia1  water supp ly ,   i r r i ga t ion   wa te r ,  water f o r  
k;. 

L""" 
. . .  ".". . 

P', ! 8 .  ', r e c r e a t i o n  and trimsportation  purposes,   and most o f  t h e   e l e c t r i c  power. .. 

IC, . .  .. 
. i 

i .I 

.. . .. 
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.- 

,I' x The purpose of  t h i s   r e p o r t  is: 

to   ou t l i ne   t he   impor t ance  of in l and  waters i n   t h e  

s o c i a l  and  economic  development o f   B r i t i s h  Columbia 

and the  Yukon; 

t o   i d e n t i f y  some c u r r e n t  and f u t u r e   i s s u e s   i n   t h e  

management and  development of B r i t i s h  Columbia  and 

Yukon i n l and  waters; and 

t o   d i s c u s s '   t h e   F e d e r a l   r o l e   i n  managing in l and  water 

resources .  

Sec t ion  I1 provides  an  overview  of  physical   and  climatic 

cha rac t e r i s t i c s   o f   Br i t i sh   Co lumbia -and   t he  Yukon. Sec t ion  I11 o u t l i n e s  

gene ra l   soc i a l  and  economic t r ends  which  have  an  impact on in l and  waters. 

Sec t ion  IV provides a br ief   examinat ion of i n d i v i d u a l  water u s i n g   s e c t o r s  

of t h e  economy (e .g .   municipal ,   recreat ion)  and Sec t ion  V o u t l i n e s  some 

water management i s s u e s .  The f ina l   s ec t ion   d i scusses   t he   Fede ra l   ro l e  

i n  managing B r i t i s h  Columbia  and Yukon in land  water resources .  
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11. PHYSICAL GEOGRAPHY AND WATER RESOURCES 

Physiography 

B r i t i s h  

whi le   the  Yukon 

B r i t i s h  

composed o f   t h e  

Columbia has  an area of  about  948,000  square  kilometres,  

i s  a. l i t t l e  o v e r   h a l f   t h a t  s ize .  

Columbia  and t h e  Yukon have a diverse  physiography 

C o r d i l l e r a  and  Great  Plains  Regions. The C o r d i l l e r a  

i n c l u d e s t h e   l a r g e s t  complex o f  mountain  systems  and  plateaus i n  Canada. 

I t  cons i s t s   o f   t h ree   b road   pa ra l l e l   un i t s   ex t end ing  from the   Uni ted  

S ta t e s   bo rde r   t o   t he   Beaufo r t  Sea:. t h e  Rocky Mountain  System, t h e  

In t e r io r -Sys t em  o f   s ca t t e r ed   p l a t eaus  and  mountains,  and t h e  mountainous 

Western  System. The r e l a t i v e l y  f l a t  n o r t h e a s t e r n   c o r n e r   o f   B r i t i s h  

Columbia is an   ex tens ion   of   the  Great P la ins .  

The Rocky Mountain  System is seldom more than  100 Km-wide, but 
t oge the r   w i th   t he  Mackenzie,  Selwyn,  and  Richardson  Mountains t o   t h e  

nor th ,  it forms an almost  continuous  series of ranges from the   49 th  

p a r a l l e l   t o   t h e  Arctic. The Rockies were formed  from in tense ly   . fo lded ,  

. .  

faul ted,   and  upl i f ted  sedimentary  rocks.  The Rocky Mountain  Trench, a 

d e e p   v a l l e y   p a r a l l e l i n g   t h e ' w e s t e r n ' s l o p e   o f   t h e  Rocky Mountains,  extends 

t h e   f u l l   l e n g t h   o f   B r i t i s h  Columbia. 
-I  

'.\ \. -. - ._ . 
,l -* . 

In   con t r a s t   t o   t he   rugged  . .  Rocky Mountain  System is  t h e   o l d e r  

but  generally  higher  Western  System,  consisting o f  the  Coast  and  Outer 

Mountain areas. The Coast  Mountains,   extending.from  the  49th  parallel  

t o   t h e  Yukon, a r e  formed primarily  of  igneous  and  metamorphic  rocks. 

These  mountains  have  an  average  width  of  150 Km. The Outer  Mountain 

area, west of  the.  Co,ast Range, cons is t s   o f  two discont inuous  ranges - 
t h e   S t .   E l i a s  and Insular  Mountains. b f t .  Logan (6054 m)', t h e   h i g h e s t  

peak i n   t h e  Yukon and  Canada, i s  found in   the   S t .   E l ias .   Mounta ins .  The 

I n s u l a r  Mountains form Vancouver, Queen Charlott .e,  and other  l e s s e r  

i s l ands .  
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The I n t e r i o r  System,  betwe.en t h e  Rocky Mountain  and  Western 

Systems i s  composed o f   l e s s e r   r a n g e s  and p i a t eaus .  The I n t e r i o r   P l a t e a u  

l ies  between t h e  Columbia  Mountains in   sou theas t e rn   Br i t i sh  Columbia  and 

the  Coast  Mountains.  North  of 55' l a t i t u d e   t h e   I n t e r i o r   P l a t e a u   g i v e s  

way t o   t h e  Cassiar Mountains  and t h e  

Climate 

Mountainous  topography  and a 

(49'N t o  69'N) g ive   Br i t i sh  Columbia 

ex tens ive  Yukon Plateau.  

cons iderable   range   of   l a t i tude  

and t h e  Yukon t h e   g r e a t e s t   c l i m a t i c  

d i v e r s i t y   i n  Canada. Predominating a i r  masses   o r ig ina te   over   the  

Pacific Ocean bringing  moderating,  moist   conditions and ove r   t he   Arc t i c  

br inging   co ld ,   d ry   condi t ions .  

The Cascade Range and  Coast  Mountains g e n e r a l l y   p r o t e c t   c o a s t a l  

regions from i n t r u s i o n s   o f  Arctic a i r .  S imi la r ly ,   the   t emper ing  

influence  of  marit ime a i r  does  not  extend more than  a few ki lomet res  

inland  except  where warm a i r  m a s s e s   a r e   a b l e   t o   p e n e t r a t e   r i v e r   v a l l e y s .  . 

The coas t a l   r eg ion   cha rac t e r i s t i ca l ly   expe r i ences   abundan t   r a in fa l l   and  

mild  temperatures. Some Vancouver I s land   loca t ions   exper ience   the  

h e a v i e s t   r a i n f a l l s   i n  Canada. ' Heavy snowfalls  comprise a l a r g e   p o r t i o n  

of   win ter   p rec ip i ta t ion  on t h e   n o r t h   c o a s t   o f   B r i t i s h  Columbia. 

The s o u t h e r n   i n t e r i o r  i s  much d r i e r   t han   t he   coas t   a s   a scend ing  

a i r  drops a l a rge   po r t ion   o f  i t s  moisture on coas t a l   f ac ing  mountain 

s lopes  and  descends. t o   t h e   i n t e r i o r   v a l l e y s   a s  w a r m ,  dry a i r .  South- 

wes te rn   i n t e r io r   va l l eys   a r e   dese r t - l i ke  as a consequence   of   th i s   ra in-  

shadow e f f e c t .  The rainshadow is in t e r rup ted   ea s tward   o f   t he   In t e r io r  

P la teau  where the  Selkirk,   Cariboo  and Monashee Mountains  induce a 
marked i n c r e a s e   i n   p r e c i p i t a t i o n .  The s o u t h e a s t e r n   i n t e r i o r   h a s  a less 

a r i d  and more extreme  climate  than  the  southwest.   The  effects  of  the 

P a c i f i c  a i r  system  are minimal  and A r c t i c  a i r  f r equen t ly   pene t r a t e s   t he  

. v a l l e y s  from t h e  north  and  east .  
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The n o r t h e r n   i n t e r i o r   o f   B r i t i s h  Columbia general ly   has   long,  

co ld   win ters  and shor t ,   cool  summers. In   t he   no r thwes t ,   t h i s   pa t t e rn  

is upset  by  maritime a i r  moving  up t h e  Nass and  Skeena  River  valleys. 

The c l imate  of t h e   n o r t h e a s t  i s  similar to   t he   con t inen ta l   c l ima te   o f  

t h e   p r a i r i e s .  

Yukon c l i m a t c . i s   i n f l u e n c c d  by   h igh   la t i tudc  and t h e   S t .   E l i a s  

Mountains  which  block  Pacific a i r .  I t  i s  cha rac t e r i zed  by long,   cold,  

r e l a t i v e l y   d r y   w i n t e r s  and  by s h o r t ,  warm summers w i t h   s l i g h t l y  more _, . : " .. . (  

.__ - p r e c i p i t a t i o n .  
.. ." 

._ 
""I-. .": 

. .  A&-,.- _ _  
. .  ... . . . . . 

, - ' a  _ .  
L" 

-.__. ". 
. . .  . .... ._ "" "" . I '  

.. ... 
Water 'Supply 

Average  annual  streamflow i n   B r i t i s h  Columbia i s  , o f   t h e   o r d e r   o f  

1,100,000 cubic  feet per   second,   represent ing   near ly   one- th i rd  of Canada's 

t o t a l  f low.  Regional  variations  . in  surface  runoff are determined  mainly 

by p rec ip i t a t ion   and  snowpack storage.   Seventy t o  80 percent  of t h e  

annua l   f l ow  o f   t he   i n t e r io r   r i ve r s   o f   Br i t i sh  Columbia  occurs as t h e  

accumulated snowpack melts i n   t h e   s p r i n g .   R i v e r s   r i s i n g   i n   t h e   C o a s t  

Mountains  have  discharge  peaks  associated  with  heavy f a l l  and win te r  

r a i n s .  A summary of   the  average  f low o f  major streams and areas o f  

B r i t i s h  Columbia  and t h e  Yukon is given  in   Table  1.  I 
1 
I 

Groundwater is a l s o  an important-   source  of  water supp ly   i n  

B r i t i s h  Columbia.  The  most heav i ly   u sed   aqu i f e r s   a r e   t he   s ands  and 

g r a v e l s   o f   t h e  Lower Fraser  Valley.  I t  has   been   es t imated   tha t   to ta l  

avai lable   groundwater   in   the  Fraser   Val ley is over   25-mil l ion  gal lons 

p e r  day.  Groundwater leve ls   respond  to  climate; most a q u i f e r s   r e f i l l  

by melt ing snow or r a i n   p e r c o l a t i n g  downward from t h e   s u r f a c e .  Recharge 

i s  g r e a t e s t  cluring t h e   s p r i n g   f r e s h e t .  

I 



TABLE 1 

1 
I 
I 
I 

SELECTED .BRITISH COLUMBIA AND YUKON 'TERRITORY 'DRAINAGE BASINS 

Drainage Area Average Flow 
Basin sq . m i  cfs 

1 

Vancouver  Island 
Nimpkish River 

Smaller Pacific Coast 
Capilano  River 

Fraser   River  (Hope) 

Skeena  River (Usk) 

Nass River  (Aiyansh) 

S t ik ine   River   (But te r f ly   Creek)  

Taku River  (Tulsequah) 

Liard  River (Lower Crossing) 

Peace  River (Taylor) 

Columbia River   ( In te rna t iona l  
Boundary) 

' .  Yukon River  (Whitehorse) 

Yukon River (Dawson) 

Alsek  River  (Bates  River) 

Peel  River (Canyon Creek) 

Porcupine  River  (Old Crow) 

Fi r th   River   (near  Mouth) 

Tes l in   River   (Tes l in)  

Kootenay  River  (Corra.  Lin) 

Thompson River  (Spences  Bridge) 

Fort,  Nelson  River  (Fort  Nelson) 

Nechako River (Isle Pierre) 

Pel ly   River   (Pel ly   Crossing)  

Stewart   River (Mouth) 

680 

67 

83,800 

16,300 

7,410 . 

13,900 

6,000. 

40,300 

38,300 

59,700 

7,500 . .  

102,000 

6,250 

9,940 

21,400 

2,240 

11,700 

17,700 

21,200 

17',200 

16,400 

18,900 

19,700 

SOURCE : (8) 

4,560 

710 

96,100 

32,600 

.28,300 

23,100 

8,710 
40,500 

48,600 

, .  

101,000 ' 

8,430 

78,400 

7,940 

6,450 

12,600 

1,450 

10,800 

28,400 

27,900 

27,900 

,11,400 

\ 13,900 

16,400 
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.Movement of  groundwater i n   t h e   n o r t h  i s  r e s t r i c t e d  by  permafrost. 

In t h e  far nor th ,  where tempera tures .a re  below f r e e z i n g   f o r   o v e r   s i x  

months o f   t he   yea r ,   pe rmaf ros t   ex t ends   t o   dep ths  of up t o  450 m. Summer 

temperatures thaw only  the  upper   (act ive)   layers   ( f rom 1 t o  4 metres) .  

Rivers 

r i s e   i n  

- . (Map 1, 

Skeena, 

Bridge, 

There are many r i v e r s   i n   B r i t i s h  Columbia  and t h e  Yukon which 

t h e   g l a c i a l ,  snowcapped  mountains  and d r a i n   t h e ' i n t e r i o r   r e g i o n s  

Map 2 ) .  Some impor t an t   r i ve r s   i nc lude   t he  Fraser, Columbia, 

Nass, Stikine,   Peace,   Liard and Yukon. 

1. 

The Frasen  River  and i t s  t r i b u t a r i e s ,   t h e  Nechako, Ch i l co t in ,  

Quesnel  and Thompson r ivers   drain  approximately  one-quarter   of  

t h e   a r e a  of B r i t i s h  Columbia, inc luding  most of t h e   I n t e r i o r   P l a t e a u .  

The Fraser's main  stem is about 1,400 Km long. I t  r i s e s   i n   t h e  Rocky 

Mountains,  flows  n.orthward  through  the Rocky Mountain  Trench,  then  turns 

southward  near  Prince  George,   crosses  the  Interior  Plateau,  and  eventually 
e n t e r s   t h e   S t r a i t  of  Georgia a t  Vancouver. The lower  reach of t h e  Fraser 

R ive r ' has  a f e r t i l e   f l o o d p l a i n  which extends  about 130 Km in land .  The 

r ive r   suppor t s  one  of t h e   l a r g e s t  salmon runs   in   the   wor ld .  . -The F rase r  

.' ? i v e r   e s t u a r y  i s  tSe  l a r g e s t   i n   B r i t i s h  Columbia  and is  v i t a l l y  . .  

impor tan t   ' fo r  f i s h  and w i l d l i f e .  

The Columbia R ive r   r i s e s   i n   t he   Pu rce l l   Moun ta ins .   Th i s   r i ve r  

flows  northward  .for  about 300 Km, then it  turns   and  f lows  south t o  t h e  

I n t e r n a t i o n a l  Boundary  where it i s  met by the  Pend-d 'Orei l le   River .  

The  Kootenay rises in  the  Rockies   but   unl ike  the Columbia,  flows 

d i rec t ly   southward   across   the   In te rna t iona l  Boundary  and  then  turns 

northward  re turning  into Canada b e f o r e   j o i n i n g   t h e  Columbia n e a r   t h e  

I n t e r n a t i o n a l  Boundary.  Another t r i b u t a r y ,   t h e  Okanagan River,  meets 

t he  Columliia i n  Wa.shington S t a t e .  
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I 

1 
1 
1 
I, 

- 1  

The Skeen.a,  Nass  and S t i k i n e  Rivers of   nor thwes tern   Br i t i sh  

Columbia rise i n   t h e  mountainous  Western  System  and  empty i n t o   t h e  

Pac i f i c  Ocean north  of  Prince  Rupert. The S t i k i n e   e n t e r s   t h e  Pacific 

Ocean through  Alaska. 

The Peace  and  Liard  Rivers, two t r i b u t a r i e s  o f  t h e  Mackenzie 

.R ive r ,   o r ig ina t e   i n   t he  Rocky Mountain  Trench  and  drain p a r t   o f   t h e  

Great P l a i n s   i n   n o r t h e r n   B r i t i s h  Columbia. 

The Yukon River  (including  Canadian  and  American  reaches) is 

t h e   f i f t h   l a r g e s t   d r a i n a g e   b a s i n  and has t h e   f i f t h   l a r g e s t   a v e r a g e  

discharge  in   North America. The Yukon River rises i n   t h e   S t .  Elias 

Mountains   near   the  Bri t ish Columbia-Yukon border ,  flows nor th  f r o m  

t h e  Yukon Plateau,   and  enters  Alaska en   rou te   to   the   Ber ing   Sea .  

Important   t r ibutar ies   include  the  Stewart ,   Pel ly ,   Tesl in ,   White ,   and 

Takhine  Rivers. 
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111. SOCIAL AND ECONOMIC OVERVIEW 

Th i s   s ec t ion   b r i e f ly   ou t l i nes   gene ra l   soc i a l . and  economic t r e n d s  

i n   B r i t i s h  Columbia  and t h e  Yukon which have an impact on in l and  water 

resources .  Some statist ical  i n d i c a t o r s  o f  economic a c t i v i t y   i n  

B r i t i s h  Columbia  and t h e  Yukon are summarized in   Tab le s  2 and 3 - .. 

respec t ive ly .  . . . - . " 

Population 

B r i t i s h  Columbia, with a population  of  2,466,608 i n  1976,  recorded 

a growth rate of  12.9  percent  between  1971 and  1976, o r  about twice t h e  

na t iona l  ra te .  The annual  population  growth rate, however., dropped 

s u b s t a n t i a l l y   i n  1975  and  1976 primarily  because of a d e c l i n e   i n   n e t  

i n t e rp rov inc ia l   mig ra t ion  ( 3 ) .  The populat ion of the Yukon i n  1976 was 

. - ., .. 21,835,  an inc rease  o f  18.7  percent  since  1971 (11). .." . . . . -  - .  
. .  . <  . . .  

..: 

, .  
- \ . . ... 

, . . -  . -. . . ____. . .--. - - " = 
" ~ . 

Approximately  two-thirds   of   the   total   populat ion o f  B r i t i s h  . 

Columbia are l o c a t e d   i n   t h e  Lower Mainland  and t h e   G r e a t e r   V i c t o r i a  areas. 

Areas wi th   the   h ighes t   popula t ion  growth rates between  1971  and  1976 were ,' 

Centra l  Fraser Valley  (Abbotsford,  Langley, e tc . ) ,  Cen t ra l  Okanagan,  and 

North Okanagan (3) ,. About 60   percent   o f   the   popula t ion  o f  t h e  Yukon i s  

located  in  Whitehorse  (11).  

Labour  Force, Employment, Income 

Es t imated   Br i t i sh  Columbia labour  force i n  1976 was 1,135,000 

persons.  The ten-year  average growth rate s ince  1966 was t h e   h i g h e s t   i n  

Canada, averaging  4 .7   percent   per   year   (3) .  Employment i n   B r i t i s h  

Columbia grew a t  an average  annual  rate o f  4.4, percen t  from 1971 t o  1976 

compared to   on ly   3 .3   percent  f o r  Canada as a whole. P a r t i c u l a r l y   r a p i d  

employment growth   occur red   in   se rv ice   indus t r ies  (3). Unemployment; 

however,  averaged 8 . 6  percen t   i n  1976. This  exceeded unemployment r a t e s  

i n   t h e   p r a i r i e   p r o v i n c e s  and  Ontario  and i s ' t h e   h i g h e s t   a n n u a l   r a t e  

exper ienced   in   Br i t . i sh  Columbia in   over  a decade. 
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TABLE 2 

STATISTICAL INDICATORS OF .ECONOMIC ACTIVITY IN BRITISH COLUMBIA~ I . 
" .  

. .  ,_._ 
- .  

-.>a 

. '_ . . . . .:. . . .UNIT. . .. . . . : ' .  . 1961 . . '1 . i9n . . . .19is. . .. 
. . 1976?-: . '' 

DEMOGRAPHIC 
Population  Persons 
(June 1) 

LABOUR 
Labour  force Thousands 
,Emp 1 oymen t Thousands 

Personal $ .millions 

Per  capita Dollars 

INCOME 

income 

personal 
income 

FORESTRY 
Timber  scaled  Million . . . ?  

cu.  ft . 
Lumber  pro-  Mi  11  io% 
duction F.B.M. 
Pulp  pro-  Thousands 
duct i on  tons 

MINING 
Value of $ millions . 

mineral 
production 
Copper Kilograms 
Crude  oil Cubic  metres 
Natural  gas Cubic  metres 

Farm  cash $ Thousands 
AGRICULTURE 

receipts 
FISHING 
Wholesale $ Thousands 
marketed 
va 1 ue 

1,629,082  2,184,621  2,457,0003  2,466,608 

5 7s4 4 900 , 1,103  1,135 
527 835 1,009 1,038 

3,091 8,185 15,411.  17,664 

1,897  3,746  6,272  7,091 

1,167  1,997  1,768  2,455 

5,620 8,937 7,469 10,671 

2,254 4,860 4,350  5,894 

179 s27 . - 1,364  1,486 

8,965 131,038 331,694 396,837 

8,819 31,946 .. 214,734 269,173 
1,900  66,472  94,230  113,390 

135,077  224,688-  405-,554  436,751 

78,806  .120,089 167,018 297,621 

ELECTRIC  POWER 
Generation Glfi 13,204 29,038 34,406 38,544 
Consumption Glih 13,179 29,040 32,575 36,439 

Factory $ Millions 1,927 4,236 7,32s S ,  719 
MANUFACTURING 

shipments 
. .  

1  Dollar  values  are  given  in  current  dollars. 
2  Estimated  or  preliminary 
3 Estimated  on  the  basis of the  1971  census  and  subject  to  revision 

4 1961  estimates  are  not  directly  comparable t o  later years c lue  to 

5 F.B.M.= feet-  board  measure 
6 GWh = gigawatt hour = 1 mil lion  kilowatt hours . 

based  on  the 1976 census. 

survey  revisions. 
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TABLE 2 (cont 'd) 

STATISTICAL INDICATORS. OF ECONOMIC ACTIVITY -IN BRITISH COLUMBIA' . . ' . 
I_" I"""" 

I ,: .; . .  . .  . . . . . . .  . . UNIT.. . . '  . ' _  . . 1961 . . 1971 . . . ,1975.. . . .1.976 

CAPITAL INVESTbENT 
Capital  and 
Repair $ Millions  1,240.9  3,722.2  5,823.6  6,359.7 
expenditures 

I 
I 

HOUSING 
, Housing h e 1  1 ing 

-completions units 

Motor .Thousands 
TRANSPORTATION 

vehicle 
licences 7 
Shipping 

I 
:. I 
I :. 
I' 
I 

Coastal Thous and 
: loadings . tons 
Inter- Thous and 
:national , tons 

.- loadings 
RETAIL  TRADE 
Retail  sales $ Millions 

Exports 8 $ Millions 
Imports $ Flillions 

Entries  from  Thousands :. 

EXTERNAL  TRADE 

TOUR1 SM 

the U.S. persons 
PRICES 
Consumer  1971=100 

I 
I 

price 
index - 
Canada 

price 
index - 
Vancouver 

Consumer  1971=100 

I 

11,167 30,4 78  31,530 

584.0 j 1,084.2  1,167.4 

1,081  2,771  6,359 

422 1,340  2,589 

1,081 2,771 6,359 
422 1,340 2,589 

75 .O 100 .o 138.5 

78.7  100 -0 137.7 

34,910 

1,220.1 

7,437 

3,057 

6,675 

7,437 
3,057 

3,147 

148.9 
4 

151 .O 

I' 7 Data  prior  to  1974 show vehicle  registrations  and  from  1974  to 

I 
1976  only  vehicle  licenses. 

8 Through  Bri.tish  Cplumbia  customs  ports. 
N/A .= Not  available 

SOURCE : (3) 

I 
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TABLE 3 

STATISTICAL-  INDICATORS OF ECONOMIC  ACTIVITY 
IN THE YUKON 

UNIT  1961 1966 1971 1976 

DEMOGRAPHIC 
Population 
(June 1) 

Persons  14,628  14,382  18,388  21,836 

LABOUR 
Labour  force  Persons , - 7,500 .- 10,400 

INCOME 
Salaries  and  $-millions - 28.7 
Wages 
MIMING 
Net  value of $-millions - 
Production 

12.0 

92.5 

- 138.5 

FOREST  PRODUCTS 
Net  Value' of $-millions - 
Production 

0.4 - 1.3 

TRAPPING 
Net  Value  of  $-mill!-ons - 
Production 

0.1 - 0.4 

FISHING 
Net  Value of $-millions - - - 
Production 
CONSTRUCTION 

0.1 

Net  Value of $-millions - 19 .o 
Production 

20 .o 

RETAIL TRADE 
Retail  sales  $-millions - 21.7 - 57,. 0 

Direct.  $-millions - 
Expenditures 

TOURISM 
7.0. - 25 .0 

SOURCE:  (16) 
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Estimated 1976 personal income i n   B r i t i s h  Columbia was $17.7- 

b i l l i o n ,   o r  $7,091 per   capi ta ,   second  only t o  Ontar io .  O f  t h e   t e n  

p rov inces ,   Br i t i sh  Columbia has   t he   h ighes t  wages  and s a l a r i e s   p e r  

employed person ( 3 ) .  

\ 

The Yukon labour  force  totalled  about  10,400  in  1976.  Average 

, earnings are very  high compared t o   t h e   r e s t  of Canada (16).  

The Economy 

Development of   large  resource-based  export   industr ies   has   been 

t h e   p r i m e   f a c t o r   i n   t h e  economic  growth of B r i t i s h  Columbia. Fo res t ry  

is the  leading  industry  in   the  Province,   fol lowed  by  mining,   tourism,  

a g r i c u l t u r e ,  and f i s h i n g .   I n   t h e  Yukon; mining i s ' t h e   m a j o r   i n d u s t r y ,  
followed  by  tourism,.   forestry  and  trapping. 

Fores t ry  

Brit ish  Columbia's   standing  t imber  equals  approximately  one- 

q u a r t e r   o f   t h e  North  American inventory ( 3 ) .  Fores t -based   i ndus t r i e s  

comprise  the most important   sector  of  t h e   p r o v i n c i a l  economy and employ 

an  estimated 85,000 persons .   Tota l   harves t   dur ing  1976 was approxi- 

mate ly   2 .5-b i l l ion   cubic   fee t .  The indus t ry   p roduces   '67   percent  

of. the.  softwood  limber, 27 percent   o f   the .   pu lp ,   17   percent  of t he   pape r ,  

and 88 percent  of t h e  softwood plywood i n  Canada ( 3 ) .  

Fores t ry  is  expected t o  cont inue t o  b e   t h e  dominant s e c t o r   i n  

fu tu re ,   bu t   o the r   s ec to r s   o f   t he  economy, such as mining  and  tourism, 

appear t o   o f f e r   g r e a t e r  growth po ten t i a l .   Sawmi l l ing   has   h i s to r i ca l ly  

been t h e  main fores t -based   indus t ry ,   bu t   s ince  1960 t h e  largest re la t ive  

gains  have  been  in  pulp  and  paper.   Success  of  the  industry as a whole 

'is dependent on in te rna t iona l   compet i t ion  and markets.  
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Forest-based  industries  are  not  well  developed  in  the.Yukon. 

However,  there  is  po.tentia1 f o r  growth'  in  this  sector  as  local  demand 
for  forest  products  increases (16). \ 

Mineral  Industry 

, . Total  value  of  British  Columbia  mineral  production  in 1976 
exceeded  $1.5-billion.  The  leading  minerals in order  of  importance  are 
copper,  coal,  natural  gas,  crude  oil  and  molybdenum.  Together  they 
account  for 80 percent of  the  total  value of mineral..production  in 

British  Columbia (3). 

. .  

Total  production  value of Yukon  mining.  for  the  1975-76  fiscal 
year  was  $220.9-million.  Employment  in  the  industry  for  the  same period.. ; 

was I 1,331 (16) . 

Tourism 

Because  of  British  Columbia's  abundant  recreational  and  scenic 
opportunities,  tourism  is  a  prominent  and  expanding  industry. The 1976 
value.of tourist  expenditure  .in  British  Columbia  was  about  $1.  l-billion. 
Persons  residing'  outside of British  Columbia  contribute  the  greatest 
share (60 percent) of revenues ( 3 ) .  

' More  than 300,000 tourists  visited  the  Yukon  in  1976  and  spent 
,an estimated  $25-million (16). 

Agriculture - 

British  Columbia  agriculture  is  characterized  by  its  diversity. 

Cash  receipts  'from  1976  farming  activities  totalled  about  $436.8-million. 
Dairy  farming  and  livestock  and  related  production  constitute the 
greatest  port.ion of these  cash  receipts  to  the  economy (3). Fruit  and 
vegetable  production  is  also  important. 
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Fishe r i e s  

The f i s h i n g   i n d u s t r y   i n   B r i t i s h  Columbia has   h i s to r i ca l ly   been  

the  most v a l u a b l e   i n  Canada. The wholesale  value  of fisheries products 

in 1976 was $298-mil l ion.   Exports   .of . f ishery  products  i n  t h e  same yea r  

to ta l led   $175.5-mi l l ion .  Salmon is  t h e  most valuable  commercial 

' spec ies  (3) . 
The in land  waters of t h e  Yukon support a va r i ed  and- va luable  

f ishery  resource.   Al though  the  commercial   f ishing  industry is smal.1, 

it has   po ten t ia l   for   g rowth .  

Manufacturing 

The three predominant   manufactur ing  industr ies   in   Bri t ish 

Columbia are wood, pulp and  paper,  and  food-and  beverage  industries. 

Factory  shipments i n  1976 t o t a l l e d   $ 8 . 7 - b i l l i o n  '13) ., 

I 
I' 

The Future 

B r i t i s h  Columbia  has  recently  been subject t o  unstable  economic 

condi t ions   because   o f   in f la t ion  and  depressed  world  markets. However, , 

i n   t h e  view o f   t h e   B r i t i s h  Columbia Minis t ry   .of  Economic  Development, 

major  economic  inhicators - capi ta l '   inves tment ,   fac tory   sh ipments ,  

business   incorporat ions,   personal  income,  and i n t e r n a t i o n a l  .. t r a d e  - . a l l  

_ .  ,. .... 

suggest  promise. of an  accelerated  growth. The Province i s  e x p e c t e d   t o  

experience a s t ronger   recovery  than Canada as a whole ( 3 ) .  I 
I 
I 

. .  
The Yukon economy was depressed  in  1976 as a consequence  of 

labour   disputes  a t  t h r e e  o f  the  Terr i tory 's   f ive  operat ing  mines. .   Flajor  

development,  however, i s  expected  to   improve  economic  condi t ions  in   the 

ear ly   1980 ' s   wi th   poss ib le   cons t ruc t ion  of a major highway, p i p e l i n e ,  as 
many as s i x  mines,  power f a c i l i t i e s ,  and a r a i l  extension  (16).  

Fur thermore ,   cont inued   d ivers i f ica t ion   in   o ther   indus t r ies ,   such  as 

tourism, i s  expec ted   to   g ive   the  Yukon economy g r e a t e r   s t a b i l i t y .  
I . .  
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I V .  S O C I A L  AND ECONOMIC IMPORTANCE OF INLAND WATERS 

Water is  a multiple  purpose  resource which i s  impor t an t   t o  most 

s o c i a l  and  economic a c t i v i t i e s .  Water a l so   has  a r o l e   i n   s a t i s f y i n g  

such   soc ia l   ob jec t ives  as economic  growth, e q u i t a b l e  income d i s t r i b u t i o n ,  

and  regional  development. 

The importance  of  inland  waters  in  the  over-all   development of 
B r i t i s h  Columbia  and t h e  Yukon i s  g r a p h i c a l l y   i l l u s t r a t e d  by  examining 

t h e   s e t t l e m e n t   p a t t e r n  and t r anspor t a t ion   rou te s .  Map 3 c l e a r l y  

demonst ra tes   tha t   major   popula t ion   cen t res   in   southern   Br i t i sh  Columbia 

are located  a long  the  banks  of   r ivers   and  lakes .   This   pat tern  extends 

throughout   the-remainder   of   Bri t ish Columbia  and t h e  Yukon. Access t o  
t ranspor ta t ion ,   recrea t ion ,   convenient  water supp ly ,   r e l a t ive ly   l eve l  

l and   fo r   bu i ld , ing ,   and   f e r t i l e   l and   fo r   c rops  are among the  advantages 

of   loca t ing   near   cer ta in   watercourses .  A similar p a t t e r n  i s  a l s o  

ev iden t   i n   t he   road  and railway  network.,   These  transportation  routes 

g e n e r a l l y   a r e   l o c a t e d   i n   v a l l e y   b o t t o m s   p a r a l l e l  t o  r i v e r s  and lakes. 

T h i s   s e c t i o q b e g i n s  by b r i e f l y   d i s c u s s i n g  some uses   o f  water 

resources .  I I t  ' t hen   ou t l i nes .wa te r   u se  by va r ious   s ec to r s  o f  t h e  

B r i t i s h  Columbia  and Yukon economy. 

Uses o f  Water 

Water h a s   c e r t a i n   c h a r a c t e r i s t i c s  which make it a unique  resource.  
The  amount of   water   avai lable  a t  any  given  location  and  t ime  varies,   but 

the   supply  i s  cons t an t ly  renewed.  Unlike  non-renewable  resources  such as 

o i l ,   o r   o t h e r  renewable  resources  such 'as fores t s ,   water   cannot   be  

conserved  for   long  per iods by non-use. 
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Some uses involve  withdrawing  water from i t s  natural   course.  

Domestic water use by households ,   industr ia l  water use as a process  

inpu t ,  as a cool ing  agent ,  and as a medium fo r   was t e   d i sposa l ,  and 

i r r i g a t i o n   w a t e r   u s e   i n   a g r i c u l t u r e   a r e  a few examples  of  withdrawal 

uses .   Other   uses ,   such   as ' f i sh ing ,   hunt ing ,   ou tdoor   recrea t ion  and 

t r anspor t a t ion ,  depend on 'na tu ra l ly   occu r r ing  water i n  streams and  lakes. 

S t i l l   f u r the r   u ses ,   such   a s   hydroe lec t r i c  power gene ra t ion ,   r e ly  upon 

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

. .  

.I .. . .  ,. ,. . .. 
. .  

. . 
.- _... . .  . . .. . . . . . . .  

Withdrawal is commonly d iscussed   in  terms of intake,  consumption, 
and discharge.   Water  intake is t h e  amount withdrawn  from a watercourse,  

I 
I , .  .. . 

I 
,I 
I 
1. 

.. .. . 
-. . . - 

I 
I 

and  consumption i s  the   wa te r  "used up" o r  no t   re turned .  Water. discharge 

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

may contain  varying amounts of pol lu t ing   subs tances .  
- 

. .. . " 
" 

. I  

In municipal and domestic  use,   most  of  the  water  intake i s  

d ischarged   bu t   usua l ly  i ts  q u a l i t y  has been a l t e r ed   t h rough   t he   i n t ro -  

duct ion of wastes. Indus t r i a l   wa te r  i s  genera l ly   re turned   wi th   on ly  a 

s l igh t   r educ t ion   i n   quan t i ty .  The q u a l i t y   o f   i n d u s t r i a l   d i s c h a r g e s ,  

however, has   o f ten   been   subs tan t ia l ly   reduced   by   po l lu tan ts .   In  some 

cases, water which has  been  used as a coolant  is discharged  causing 

thermal   pol lut ion which  can  be  as  deleterious as chemical o r  organic  

pol lut ion.   While   municipal   and  industr ia l   uses  consume only 5 t o  

10 percent   of   the   water   withdrawn,   i r r igat ion consumes.  more t h a n   h a l f  

.of it. Some o f   t he   wa te r  withdrawn f o r  i r r i g a t i o n  i s  u s e d   i n   p l a n t  

growth. Much of i t  i s  returned  to   the  a tmosphere  by  evaporat ion and 

t r ansp i r a t ion .  The remainder   percolates   into  the  ground  to  become 

groundwater  which may l a t e r   r e a c h  a stream. This wa te r   o f t en  i s  of  

lower  quali ty  because it i s  contaminated  with  varying  amounts of salts. 

I 
I 
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Consumptive  Water  Use 

During  1974,  water  withdrawals  for all consumptive  purposes  in 
British  Columbia  and  the  Yukon  were  estimated  at  1,744-million  gallons 
per  day (mgd), or roughly 10 percent of total  Canadian  withdrawal  (Table 4). 
Manufacturing,  agriculture  and  municipal.water  worksj.in  that  order 
were  the  major  water  users in British  Columbia.  Mining  was  the  most 
important  water use for.the  Yukon. -This differs  from  Cazada  as  a  whole 

where  thermoelectric  generation'  accounts  'for  the  largest  withdrawal. 

TABLE 4 

WATER  WITHDRAWAL  FOR  CONSUMPTIVE  USE - 1974 
. . (millions of  gallons  per  day) 

- 2 
, . . . - . .. . 

~. .. , .. ~ 

-. 
. .. . .-. 

. - . - . . . ~ ,, . .. . . .  . 
. . .  3 _  . 

- 
. ".  .... ~- ". ~~ . 

. . .. 
, . . :. >. .. .~ - " 

. .. .. ~ . - r 
"" .. 

.~ . 

. :. . Yukon 
'' British . - ". : . and 

. .  'CoIumbia :' 'Northwest  Territories  Canada 

Municipal  and 
Rural 250 6 2,191 

Manufacturing ' . 943 - 5,677 
Agriculture 290 - 1,599 
Mining 69 13 636 
Thermoelectric  173 - 6,538 

Total  1,725  19  16,641 
. . .. 

SOURCE : ( 7) 

Municipal  and  Domestic  Use 

Municipal  and  domestic  water  use  includes  use  for  waterworks, 

domestic  purposes,  lawn  and  garden  sprinkling,  and  commercial  buildings. 
Surface  water  meets  about  90.percent of these  needs  but  some  British 
Columbia  communities,  such  as those'in the  southern  part of  the  Lower 
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Fraser Valley,  also  use  groundwater. Most of  t h e  popu la t ion   o f   Br i t i sh  

Columbia i s  urbanized  and i s  served by publ ic  water supply systems. 
However, private  waterworks  and  individual  intakes  and  wells are a l s o  

important. I t  i s  est imated  that   municipal  works serve   th ree-quar te rs  

o f  t he   popu la t ion   o f   Br i t i sh  Columbia. The Greater  Vancouver  system 
. .  

:' . a lone   se rves   ha l f   the   popula t ion   of   the   p rovince   (14) .  . .  ..... , i__ . .- ." 
-. .~ "_ ."""- 

_ _ .  
. ,  Most Yukon residents  use  groundwater  for  domestic  purposes  (13).  

/. ,~ .. 

Mining  towns,  major  centres,  and  government  communities  usually  have 

water del ivered  by a central   p ipe  system. Water is t r u c k e d   i n t o   o t h e r  

a reas .  
/ 

"~ . ~ 

. . .  . . .  . . . .  
. .  

, .  . -  
. . . . . . . .  . . -  

. .  .- - 
.- 

Estimated  municipal  and  rural  withdrawal  during 1974 i n   B r i t i s h  

Columbia was 250.1-million  gallons  per  day (mgd), and i n   t h e  Yukon it 

was 3.6 mgd (Table  5).  

Municipal water u s e   p e r   c a p i t a   i n  Canada var ies   cons iderably .  

There is  genera l ly  a r e l a t i o n s h i p  between p e r   c a p i t a   u s e  and water 

a v a i l a b i l i t y .   B r i t i s h  Columbia is a r e l a t i v e l y   h e a v i e r  water use r   pe r  

cap i t a   t han   t he   d r i e r   p ra i r i e   p rov inces   (Tab le   5 ) .  High p e r   c a p i t a  use 

i n   t h e  Yukon occurs   in   par t   because   water  must be   kep t   f l owing   t o  

prevent   f reezing.  

TABLE 5 

MUNICIPAL AND RURAL DOMESTIC WATER USE - 1974 .... . -  ... 
. . . . . .  . . .  . . .  . . . . . .  : I  . . .. .. .... .. 

-. " . .- . . 
. .  

~ 

Municipal  Rural ' ' 'Total  
Per Capi ta  

(mill ions  of  gallons  per  day) 
'' Municipal ' Rural 

(gallons  per  day) 

B r i t i s h  
Columbia 

Yukon 

226.8  23.3  250.1 126 40 

3.3 . 3  3.6 275  40 

Manitoba 55.3 9.3 64.6 

Ontario 731.7 50.1 781.8 

Canada 2,004.1 186.1 2,190.2 

SOUI<CE : (7) 

79 30 

110  35 

116  35 
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Manufactur ing  Industr ia l  'Use 

Water a v a i l a b i l i t y  i s  an i m p o r t a n t   f a c t o r   i n   t h e   l o c a t i o n  

dec i s ions   o f  many firms because  of i t s  numerous a p p l i c a t i o n s   i n   i n d u s t r i a l  

operat ions.  Its heat-absorpt ive  capaci ty  makes it t h e  most common cool ing  

medium and  vas t   quant i t ies  are used f o r  t h i s  purpose. I t  also serves  an 
e s s e n t i a l . r o l e   i n   t h e   p r o d u c t i o n   o f   s t e a m   f o r   g e n e r a t i o n   o f   e l e c t r i c i t y  

and f o r   i n d u s t r i a l   p r o c c s s e s .  Water o f t en  i s  t h e  medium i n  which 

indus t r i a l   p rocess ing   t akes   p l ace ,   such   a s   i n   t he   e l ec t rop la t ing   i ndus t ry .  ..' 

Water is also  incorporated  in   products   such as s o f t   d r i n k s .  As wel l ,  

water i s  used   fo r   s an i t a t ion  and   genera l   c leaning   tasks   wi th in   indus t r ia l  

plants.  

Few d a t a  are ava i l ab le  on water use   by   manufac tur ing   indus t r ies  

f o r  B r i t i s h  Columbia  and t h e  Yukon. Judging  from water u s e   d a t a   f o r  
Canadian  manufacturing  industries (Table 6). Br i t i sh  Columbia i n d u s t r i e s  

general ly   account   for  a l a rge r   sha re  o f  Canadian i n d u s t r i a l  water with-  

drawals (on a pe r   cap i t a   bas i s )   t han  many o ther   p rovinces .  This i s  

par t ia l ly   accounted  for   by  the  major   importance of the   pu lp   and   paper  

industry.   Paper   and  a l l ied  industr ies   account  for t h e   l a r g e s t   s h a r e   o f  

manufac tu r ing   i ndus t r i a l  water withdrawals i n  Canada.  Water use i n  t h e  

mineral   industry  (Table 7) i s  s i g n i f i c a n t   i n  view of   the   impor tance   o f  

mining t o  B r i t i s h  Columbia  and  the'Yukon. The h igh   r a t e   o f   consumpt ion  

. . i n   B r i t i s h  Columbia .is accounted  for   by  the  petroleum  industry 'which  uses  

deep   we l l   i n j ec t ion   t o   fo rce   c rude   o i l   t o . t he   su r f ace .  

Agr icu l tura l  Use 

B r i t i s h  Columbia ' s   agr icu l tura l   water   wi thdrawals   account . for  

approximately 20 percent   o f   the   Canadian   to ta l   (Table  8 ) .  Much o f   t h i s  

is used for  i r r i g a t i o n   t o   s u p p o r t   i n t e n s i v e   a g r i c u l t u r e   i n   t h e   s o u t h e r n  

i n t e r i o r   v a l l e y s .  The  Okanagnn Valley i s  perhaps   the   bes t   example   o f  an 

i n t e n s e l y   i r r i g a t e d   a r e a .  
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Province 
British  Columbia 
Ontario 
Manitoba 
Total - Ten  Provinces 
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TABLE 6 

MANUFACTURING  WATER  USE - 1974 

Total  Water  Consumption 
Intake Rate 

(millions of gallons ..: (per  cent) 
per  day) 

Industry (for Canada  as  a  whole) 
Paper  and  Allied 
Industries 

Primary  Metal 

943 
2,646 

82 
5,677 

2,015 
1,023 

Chemical  and  Chemical 
Products . 1,007 

Food  and  Beverage  33s 
Wood  156 
Non-Metallic  Mineral 

99 . .  Products 
SOURCE : (7) 

TABLE 7 

WATER  USE  IN  THE  'MINERAL  'INDUSTRY - 1974 
(millions of gallons  per  day) 

Yukon 
British  and 'Columbia . .  Northwest  Territories 

Withdrawal 
Non-Metallic 0.0 

Metallic  41.1 
Fuel  28.2 
Total 69.3 

0.3 

12.9 
0.0 

13.2 

Amount  Consumed  28.5  1.3 

4.1 
4.0 
7.3 
4.2 

. .  

3.8 
2.7 

6.5 
5.3 
3.2 

Canada 

30.4 
315.S 
290.3 
636.3 

322.7 

I 
I 

SOURCE : ( 7) 
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TABLE 8 

AGRICULTURAL WATER WITHDRAWALS B Y  REGION - 1974 
(mil l ions  of   gal lons  per   day)  

Region 

A t l a n t i c  

Quebec 

Ontario 

P r a i r i e s  

B r i t i s h  Columbia 

Canada, Total  

. .  

SOURCE: (7) 

I r r i g a t e d  
Acreage 

7,027 

104,763 

112,777 

655,954 

227,050 

1,107,571 

, . . . , .  Withdrawals . . 
. .  Stock- .  

I r r iga t ion   wa te r ing  ' Tota l  

.8 11.7 12.5 
16.2 60.0 76.2 
36.4 84.1 120.5 

975.9 124.4 1,100.3 
273.7 16 .I 289.8 

1,303.0 I 296.3  1.599.3 

While  farming i n   t h e   d r y   s o u t h e r n   i n t e r i o r  of B r i t i s h  Columbia . . 
would  be  impossible  without  irr igation, it a l so   shou ld   be   no ted   t ha t  

most o f   t h e   p r i n c i p l e   a g r i c u l t u r a l   a r e a s   o f   t h e   P r o v i n c e   a r e   d e f i c i e n t  

i n  summer p r e c i p i t a t i o n .  Even i n  such   a reas   as   the  Lower Fraser   Val ley,  

' i r r i g a t i o n . i s   i n c r e a s i n g l y   u s e d   t o   o b t a i n  high product ion   leve ls   (14) .  

FNit and  vegetable  production i s  heavily  dependent on i r r i g a t i o n .  The 

i n t e r i o r   b e e f   i n d u s t r y  is completely  dependent on win te r   f eed   t ha t   has  

been  harvested  f rom  i r r igated  land.   In   fact ,   growth of B r i t i s h  Columbia 

beef   indus t ry  i s  dependent on a cont inued   supply   o f   i r r iga ted  summer 

pas tu re   (6 ) .   Cons ide r ing   t he   p rov ince ' s   r e l a t ive ly   sma l l   pe rcen tage  

of   ava i lab le   l and   for   fa rming ,  it supports  a f a i r   s h a r e  of Canada's 

pou l t ry  and  l ivestock ( 6 ) .  As a  consequence  16.1-millions  of  gallons 

per   day   a re   requi red   for   s tock   water ing   (Table  8) .  
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Non-Consumptive Water Use 

Hydroelectr ic  Power 

The combination  of  nunerous  r ivers  and  mountainous  terrain  has 

endowed B r i t i s h  Columbia  and t h e  Yukon with an  immense Water power 

p o t e n t i a l .  B r i t i s h  Columbia der ived  over   95  percent  Of i t s .e lec t r ic i tY 

requirement.s  from  hydroelectric  generation i n  1976  (Table  9). Hydro 

development i s  expected t o  'continue  through' t h e  y e a r  2000. , Thermal ' .  

genera t ior i s   expec ted   - to .become more important  by  the mid 1980's  (5).  

. .  

TABLE 9 

ELECTRICAL ENERGY GENERATION (GlVh) 1976 

Thermal/ 
Hydro Nuclear Total 

B r i t i s h  Columbia  36,689 . 1,854  38,543 
(% Total)  (95.2) (4 .8)  

Yukon 258 49 30 7' 
(% Total)  (84.0) (16.0) 

Ontario 38,292  48,945  87,237 
(% Total)  (43.9)  (56.1) 

Canada  213,049  80,318  293,367 
(% Total)  (72.6)  (27.4) 

SOURCE : (5) 
. .  

Although much hydroe lec t r i c  development h a s  a l ready  taken  place 

i n  B r i t i s h  Columbia (Map 4 ) ,   t he   ba l ance   ava i l ab le  i s  r e l a t i v e l y  

undiminished,  and  hydropower w i l l  l i ke ly   con t inue  t o  play  an  important - 
p a r t   i n   t h e   f u t u r e  economic  growth of   the  Province.   According  to  a 

1975 inventory  of   pr incipal   undeveloped  hydropower  s i tes ,   Bri t ish Columbia 

has zn estimat.ed, 'potential   generating  capacity  of  20,960 bnV of  firm power. 

This   es t imate  of gross   ava i lab le  power may be   rev ised  upward a s  increas ing  
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.MAP 5 
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f o s s i l   f u e l   p r i c e s  make development of sma l l e r - sca l e   hydroe lec t r i c   p l an t s  

economical ly   a t t ract ive.  However, no t  a l l  o f   t h e   p o t e n t i a l   s i t e s  are 

expected t o  be  developed. Some of the   t echnica l ly   p romis ing  sites are ,  

in   r eg ions   w i th   d i f f i cu l t   a cces s ,   wh i l e   o the r s   cou ld  create s e r i o u s  - . 

environmental  problems (4): 
. .  

. .  I .  .. . -. ._ " . 

I n   B r i t i s h  Columbia t h e   e l e c t r i c a l   s y s t e m  now has  about 9200 MW 

of in s t a l l ed   capac i ty ,   abou t  7300 MW of  which are a t  hydroe lec t r i c  - 

plants   and  the  remainder  i n  thermal   plants .   This   corresponds  to   about  

5000 MW of firm energy  (or   current ly   about  44000. GWh per   yea r ) .  , 

Electrical load growth i s  est imated a t  about  seven  percent  per  year which ~ 

means t h a t   t h e   c a p a b i l i t y  of  the  system must' d o u b l e   i n   t h e   n e x t   n i n e   t o  

12 years  by  adding  another 9000 MW.L' Plan ts   cur ren t ly   under   cons t ruc t ion  

at S i t e  One on the  Peace  River,  Seven-Mile on the  Pend-'d'Oreille  River 
and  Revelstoke on t h e  Columbia River w i l l  add some 2100 MW by 1983. 

Other   sources  must be  chosen i n  t h e  near f u t u r e  from avai lable   hydro-  

electric sites, thermal power  developments o r  n u c l e a r   p l a n t s   i n   o r d e r  

t o  meet . t h i s .  demand by t h e  'economy. 

. .  

The major   r ivers   compris ing  the Yukon Basin  possess an enormous 

p o t e n t i a l   f o r   h y d r o e l e c t r i c  power  development. Map 5 shows a few 

p o t e n t i a l  development s i t e s  which  have  been  selected  for   fur ther   s tudy.  

. The mining   indus t ry   cur ren t ly   uses   over   ha l f   o f   the   hydroe lec t r ic  p,ower 

produced in   t he   Bas in .  With increasing  populat ion  and  resource 

development,  residential  and.commercia1 power demand is  r i s i n g .  Any 

new ma jo r   i ndus t r i a l  development in   the   Bas in   (e .g .  smelter, pu lpmi l l ,  

gas   p ipe l ines)  w i l l  probably  require a new major  power i n s t a l l a t i o n .  

Fish  and  Wildlife 

Fish  and  wildl i fe  are dependent  on a h igh   qua l i t y   i n l and  water 

resource.   Fish  and  wildl i fe   not   only are sources   o f   food .and  employment , 

bu t   a l so  are t h e   b a s i s  of a wide v a r i e t y  o f  r e c r e a t i o n a l   a c t i v i t i e s .  

- 1/ Based  on a n a l y s i s  by t h e  Water  Planning  and blanagement Branch,  1978. 
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One o f   t h e  most  important  functions of many B r i t i s h  Columbia 

r ive r s , .   l akes ,  and e s t u a r i e s ,  from a f i she r i e s   s t andpo in t ,  i s  as a 

spawning  and  rearing  si te  for  Pacific  salmon.  High  quali ty  freshwater 

is e s s e n t i a l   f o r   t h e i r   l i f e   c y c l e .  The  salmon f ishery  prov ' ides  

s u b s t a n t i a l  commercial  and r e c r e a t i o n a l   v a l u e   t o .   t h e   r e s i d e n t s  of ' . 

B r i t i s h  Columbia. 

B r i t i s h  Columbia  inland  f isher ies  are commercially less va luable  ' 

than  the  salmon  fishery,   but  they  have  considerable  social   and  economic 

value from a s p o r t s   f i s h e r y   p o i n t . o f  view. T o t a l   r e c r e a t i o n a l   a c t i v i t y  

( res ident   and   non-res ident )   suppor ted   d i rec t ly  by B r i t i s h  Columbia f i s h  

and   wi ld l i fe   resources  was est imated a t  over-8-mil l ion  days of r ec rea t ion  

for  1976-77.  Ninety-four  percent of  t h i s   r e p r e s e n t s   a c t i v i t y   b y  

r e s iden t s ,   ove r   ha l f   o f  which  represents time f i s h i n g  (2). The t o t a l  
estimated  spending by all types of r e c r e a t i o n i s t s  i s  summarized i n  

Table 10, and d i r e c t   b e n e f i t s   t o   B r i t i s h  Columbia  from  various uses 
o f   f i s h  and   wi ld l i fe  are presented i n  Table 11. 

. .  Subs is tence   f i sh ing  is ca r r i ed   ou t   on - .Br i t i sh  Columbia  inland 

waters  mainly  by  native  people.   Estimated  value of t h e   s u b s i s t e n c e  

ha rves t  i s  $2-million  (Table 11). 
I .  

Yukon i n l a n d   f i s h e r i e s  are important  from a commercial,  sports 

and  sustenance  s tandpoint .   Sports   f ishery  based employment  and  income 

is s i g n i f i c a n t ,   p a r t i c u l a r l y  on t h e  Yukon River.  The  commercial 

f i s h e r y  employs par t - t ime  f ishermen;   Nat ive  people   pr imari ly   benefi t  

from the   sus tenance   f i shery .  

. .  

Wetlands  associated  with  inland waters are   pr ime  breeding 

grounds  for many birds  and  animals,  and so are o f   i n t e r e s t   t o   h u n t e r s  

and  photographers.  The  Creston  Valley  Wildlife Management Area, Alaksen 

Nat ional   Wildl i fe  Area and  Marshall-Stevenson  Wildlife  Area are prime 

examples   o f   cont ro l led   water   use   for   wi ld l i fe  i n  British Columbia. 

. .  

4 
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.TABLE 10 

SUMMARY OF SPENDING BY RECREATIONISTS,  ‘1976-77 
. . . . . . . . . . . . . . .. . .  

B.C. Resident  Non-Resident . . . Total 

Fishermen . $103,000,000  $20,050,000  $.123,050,000 
Hunters 66,900,000 5,430,000 ’ 72,330,000 
Non-Consumptive 
Recreation  17,500,000  n.a.  17,500.000 

$184,400,000 $25,480,000  $212,880,000 

SOURCE : (2) 

TABLE  11 . , 

SUMMARY  OF  DIRECT  BRITISH  COLUbiBIA  BENEFITS  FROM 
, USES  OF  THE  FISH  AND  WILDLIFE  RESOURCE,  1976-77 

Use 
Measure of Value 

Provincial  Direct  Benefits 
Residents  Non-Residents . Total 

Sport  Fishing 
Licences $ 1,336,000 
Other  Expenditures ” 

Value of Recreation ‘ 47,000,000 
Subsistence  Fishing L/ 
Value of Harvest. $ 2,000,000 

Sport  Hunting 
Licences $ 2,068,000 
Other  Expenditures ” 

Value of Recreation  32,500,000 

Value of Harvest $ 1,000,000 

Net  Value of Furs $ 840,000 

Value of Recreation $ 18,000,000 

. .  

Subsistence  Hunting. 

Trapping 

Non-Consumptive  Recreation 

$ ‘710,000 $ 2,046,000 
2,808,000. 2,808,000 

” 47,000,000 

” $ 2,000,000 

$1,103,000 $ 3,171,000 
1,420,000 . 1,420,000 

” 32,500,000 

” $ 1,000,000 

-- $ 840,000 

-- $ 18,000,000 

Total  all  activities  $104,744,000  $6,041,000  $110,785,000 

. .  

- 1/  Mainly  important t o  Native  people. 

SOURCE : (2) 

I 
I 
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I Recreat ional '  Water Use 
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Water and  related  lands  provide numerous recreat ional]   oppor-  

. t u n i t i e s   i n   B r i t i s h  Columbia  and t h e  Yukon. Pa r t i c ipa t ion   i n   ou tdoor  

r ec rea t ion  i s  growing much faster   than  populat ion,   pr imari ly   because  of  

. l a r g e r  incomes  and  increased  leisure  t ime.  This,   coupled  with  the fact 
. .  

t h a t  75 percent   of   outdoor   recreat ion is ,water   or iented,   has   brought  new, 

p r e s s u r e s   t o   b e a r  on wa te r -based   r ec rea t ion   a r eas ,   e spec ia l ly   i n   t he  

he,avily  populated  southern  portions  of  Brit ish  Columbia  (7).  

The importance  of water to   ou tdoor   r ec rea t ion  is demonstrated 

by v a r i o u s   s t a t i s t i c a l   i n d i c a t o r s .  For example, i n  1973  British  Columbia 

had 118 provincial   parks,   with a t o t a l   a r e a  of 8,572  square miles, which 

had   water -based   or   water -enhanced   ac t iv i t ies   o r  faci l i t ies  (7) .  I t  was 

es t ima ted   t ha t  36 percent   o f   the   popula t ion  of Canada p a r t i c i p a t e d   i n  ' . . 

a n g l i n g   i n  1972 ( 6 ) .  A- 1970 a n a l y s i s   o f   v a c a t i o n   t r i p s   i n  Canada 

ind ica t e s   t ha t   abou t  55 p e r c e n t   o f   t h e s e   t r i p s  are o r i en ted   t o   wa te r -  

b a s e d   a c t i v i t i e s  ( 6 ) .  
. - ,  

Water  Transport 

H i s t o r i c a l l y   n a t u r a l  waterways  opened up B r i t i s h  Columbia  and 

t h e  Yukon to   s e t t l emen t  and  economic  development. Water t r a n s p o r t  was' 

e s s e n t i a l   t o   t h e .   f u r   t r a d e  and ear ly   mineral   explorat ion.   Large scale 

development o f   t h e   f o r e s t   i n d u s t r y  was dependent  on  f loating  logs .down- 

s t r eam  to   cen t r a l ly   l oca t ed  mills. 

With t h e  development of   ra i lways  and  other  modes o f   t r a n s p o r t ,  

I 
.I 
I 

the   re la t ive   impor tance   o f   in land   waterways   for   t ranspor ta t ion   dec l ined .  

' Rivers  and  lakes,  however, s t i l l  provide  an  important means of t r a n s -  

port ing  bulky raw mater ia ls .   Inland  waters  s t i l l  se rve  a v i t a l   f u n c t i o n  

in   Br i t i sh   Columbia ' s   fores t   indus t ry  fo r  the   pu rpose   o f   t r anspor t ing  

logs  and wood chips   for   processing.  
. .  

I ' .  

I 



. .  

Considerable  international  and  coastal   ca,rgo is loaded  and 

unloaded  along  the Lower Fraser River.  New Westminster i s  a major 

Canadian  port;  about 2.3 mil l ion   met r ic   ' tons  of cargo are loaded  and 

unloaded  annually. Sand  and grave l ,   logs ,  pulpwood  and  lumber are t h e  

p r i n c i p a l  commodities  (10). 

_ .  
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V. CURRENT 'WATER MANAGEMENT ISSUES 

The preceding  section  highlighted  . the  importance  .of  water 

r e sources - in   t he . soc ia1  and  economic f a b r i c   o f   B r i t i s h  Columbia  and t h e  

Yukon. I n   t h i s   s e c t i o n  water management i s sues  w i l l  be   discussed  with 

emphasis on po ten t i a l   wa te r   u se   con f l i c t s   fo r 'Br i t i sh  Columbia  and t h e  

Puk  on . 

Floods 

For  the  reasons  noted  above, many communities i n   B r i t i s h  Columbia 

and t h e  Yukon are loca ted   a long   r iver   banks ,  on f e r t i l e  d e l t a s ,   o r  on 

'coastal   p la ins . .   Often a high  cost  must  be  paid, i n  t h e  form o f   f l ood  

control  works,   f lood damage reduction  programs, o r   i n   f l o o d  damages, 

for   ' loca t ing .  on f loodpla ins  . 

River levels i n   t h e   c e n t r a l  and s o u t h e r n   C o r d i l l e r a , r i s e   s l o w l y  

as spring  temperatures   gradual ly  melt t h e  mount,ain  snowpack.  Sudden 

warming t r e n d s   o r   h e a v y   r a i n f a l l s ,  however,  can cause damaging  floods. 

Table   12  denotes   urban  centres   in   Bri t ish Columbia wi th   po ten t i a l   f l ood  

prob 1 ems. 

Over t h e   p a s t  100 years   the   Fraser .River   has   r i sen   to  damaging 

he ights  more than 25 t imes .   Ser ious   f looding   occur red   in   the   Fraser  

Val ley   in  1894  and  1948 when high  temperatures  caused  rapid  melting  of 

mountain  snowpacks.  In t h e  1948  f lood,   total  damage exceeded  $25-million 

(1948 dol lars)   and  in   excess   of   16,000  people   had t o  be  evacuated from 

various  areas   of   the   Fraser   Val ley.  If the   p re sen t  dyke capac i ty   o f  

Lower Fraser f lood   cont ro l  works  were  exceeded, p o t e n t i a l  damages 

could  exceed  $500-million  (1972  dollars). Heavy  damages have  also  been 

expe r i enced   i n   o the r   r i ve r   va l l eys   o f   Br i t i sh  Columbia  such as t h e  

Thompson, Kootenay,  and  Columbia  River  Valleys. 
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TABLE 1 2  

CENTRES WITH POTENTIAL FLOOD PROBLEMS 

Centre River ' ' ' ' ' Population-1976 

B r i t i s h  Columbia 

Alberni 

Campbell  River 

Cast legar  

Chilliwack 

Courtenay 

Duncan 

Go 1 den 

Hope 

Kamloops 

Kent 

Lake  Cowichan 

Mats qui  

Merritt 

Mission  City 

osoyoos 

Pent ic ton 

P i t t  Meadows 

Prince George 

Quesnel ' 

Terrace 

T r a i l  

Vancouver (Greater) 

SOURCE : (6) 

Kitsucksus Creek 

Campbell 

Columbia. 

Fraser 

Tsolum 

19,585 

12,072 

6,255 

8,634 

7,733 

Cowichan  4,106 

Kicking  Horse  3,282 

Fras e r  2,963 

South Thompson and Thompson 58,311 

Fraser . . 2,924 

Cowichan  Lake 

Fras e r  
Nicola  and  Coldwater 

Fraser 

Similkameen  and  Okanagan 

Okanagan 

Fras e r  

Fraser and Nechako 

Fraser and  Quesnel 

2,369 

31,178 

5,680 

14,997 

2,100 

21,344 

4,689 

59,929 

7,637 

Skeena  and t r ibu ta r i e s   10 ,251  

Columbia  9,976 

Fraser, Coquit1am;Nicomekl 1,085,242 
and  Serpentine 
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Floods  in   northern  Bri t ish Columbia  and t h e  Yukon are frequent ly  

a t t r ibu tab le   to   i ce- jams.   These   occur  when a sudden  spring  thaw  causes 

r ive r   d i scha rge   t o   i nc rease   r ap id ly .  As a consequence i c e  i s  broken 

i n t o   l a r g e   s h e e t s  which may be  blocked  by  gravel  bars o r '  o t h e r   r i v e r  

obs t ruc t ions .  The resu l t ing   i ce- jam may extend  several   k i lometres  

upstream. Heavy flooding may occur as a r e s u l t   o f   t h e   b u i l d  up o f  

water behind  the  ice-jam o r  by  the  f lood wave which may surge downstream 

when t h e  jam breaks up. 

Use o r   p o t e n t i a l  use of f loodp la ins   fo r   u rban   ac t iv i t i e s   c r ea t e s  

a need f o r  management decis ions.  Dams, dykes  and r iver   channel  improve- 

ments  have a l l  been  used i n   B r i t i s h  Columbia to   r educe   soc i a l   and  

economic costs   associated  with  f looding.   Non-structural   f lood damage 

reduction  measures  (including  land  use  zoning,  subdivision  regulations 

and building  codes)  can  be  used. t o  d iscourage   h igh   in tens i ty   l and   use  

such as r e s i d e n t i a l  and indus t r i a l   deve lopmen t , . and   a l t e rna t ive ly  

encourage low in tens i ty   use   such  as ag r i cu l tu ra l   and   ' r ec rea t iona l  

activit ies on f loodplains .  I t  is e s sen t i a l ,   t he re fo re ,   t o   de t e rmine  

t h e   s o c i a l  and  economic  consequences of f loodplain use before.management 

decis ions are made. 

. .  . .  

Dams and  Diversions 

As noted  above,   Bri t ish Columbia is a fast growing area and  power 

demand i s  expected t o  double   over   the   next .   n ine   to  12 years .   In   recent  

years   large dams have  been  constructed on t h e  Columbia  and  Peace  Rivers 
t o  keep  pace  with power .needs.  .These r i v e r s ,  .hoivever; will sooh- be 

.fully  developed.  Since it t a k e s   s i x   t o  10   yea r s   t o   b r ing  a power p r o j e c t  

on l ine ,   dec is ions   to   deve lop  new p r o j e c t s  t o  meet the   h igh  demand of t h e  

1980's  and  1990's w i l l  have t o   b e  made soon. Some options  include: 

1. Development of   the   ex is t ing   hydro   po ten t ia l   o f   the   p rovince .  

With t h e  exception  of t h e  Liard and very few p r o j e c t s   i n  

nor thern   Br i t i sh  Columbia,  however,  most. o f  the  hydro 

p ro jec t s   a r e   no t   accep tab le .  from a f i s h e r i e s   p o i n t   o f  view. 
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2. 

3. 

4 .  
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Coal f i r e d   t h e r n ~ a l   p l a n t s .  'I'hermo and a i r  po l lu t ion  

problems are   assoc ia ted   wi th  this op t ion .  . 

Nuclear power and  perhaps some o f   t h e  more e x o t i c  forms o f  

power generat ion  such  as   solar ,   t idal   and  geothermo power. 

A mix o f   t h e  above  mentioned  forms o f  power generat ion.  

Since any  form o f  power generat ion will affect   the   environment   in   one 

way o r   ano the r ,  i n  important task will be   to   de te rmine  what type   o f  

power generat ion w i l l  b e s t   s a t i s f y   s o c i a l ,  economic,  and  environmental 

ob jec t ives .  

The hydroe lec t r i c  power  development a l t e r n a t i v e  i s  very 

important  judging from t h e  many p o t e n t i a l  dam sites under   inves t iga t ion  I 

(Map 4 ) .  Many s i t e s  would r equ i r e   l a rge  dams which  could  have 

s i g n i f i c a n t   s o c i a l  and  environmental  impacts.  Large dams often  produce 

ex tens ive   s to rage   r e se rvo i r s  and a l t e r   t he   na tu ra l   f l ow  r eg ime  o f  

r i v e r s .  As a consequence  the  power,   f lood  control   and  other   benefi ts  

o f   l a r g e  dams must be  weighed  against   environmental   costs.   Four 

impor tan t   envi ronmenta l   i s sues   assoc ia ted   wi th   l a rge  dams inc lude :  

1. 

2. 

3. 

In   the  mountainous  regions  of   Bri t ish Columbia  and t h e  

Yukon Ter r i to ry ,   r i ve r   va l l ey   bo t toms   gene ra l ly  are t h e  

o n l y   s u i t a b l e   p l a c e s   f o r  permanent human se t t l emen t  and 

a g r i c u l t u r e .  Large ' s t o r a g e   r e s e r v o i r s   f l o o d   v a l l e y  

bottoms a t  the   expense   o f   these   a l te rna t ive   l and-   uses .  

Most of   the  large  r ivers   f lowing  towards  the  Pacif ic  

Ocean and  Bering  Sea  have  valuable  salmon  runs  (e.g.  Fraser, 

Skeena, Yukon) which could  be  diminished by the   cons t ruc t ion  

o f   l a rge  dams. 

Large .dams d e s t r o y   t h e   c u l t u r a l  and r ec rea t iona l   va lue  of 

r i v e r s   i n   t h e i r   n a t u r a l   s t a t e .  
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' 4 .  Problems a t  c e r t a i n   r e s e r v o i r   s i t e s  may r e s u l t  from 

inadequate   land  c lear ing;   remaining  t rees .may  cause . ,  

water qua l i ty   p roblems  or   be   hazardous   to   recrea t iona l  

boa ters .  

Divers ion   pro jec ts  are under   ac t ive   cons idera t ion   for   the  

Kootenay  and McGregor Rivers.  The Kootenay River  Diversion a t  Canal 

Flats could  be  carr ied  out   under   the  terms  of   the Columbia Treaty.  The 

FlcGregor River   Diversion  could  s ignif icant ly   increase  Peace  River  power 

generation  and a t  t h e  same time p rov ide   f l ood   con t ro l   fo r   P r ince  George 

and  the Lower Fraser  Valley.  The environmental   consequences  of   this '  

diversion,  however, may b e   s i g n i f i c a n t  as pa ras i t e s   found   i n   t he   F rase r  
/ 

River   drainage  might   affect   f ish  in   the  Peace  River   basin.  , .  
. .. ,. . . 

Water Qual i ty  . .  

The population  and  economic  trends  outlined  above  have  significant 

i m p l i c a t i o n s   f o r  water qual i ty ,   .Al though water q u a l i t y  problems are n o t  

widespread i n   B r i t i s h  Columbia  and t h e  Yukon, cer ta in   a reas   have  

exper ienced   s ign i f icant   de te r iora t ion lof   the   water   resource .  

The n e t  amount of  municipal,  waste  discharges-  depends on  popu- 

l a t i o n   s i z e  and t h e   l e v e l  of munic.ipa1 t reatment .  A 1972 survey 

i n d i c a t e d   t h a t  6 3  p e r c e n t   o f   t h e   B r i t i s h  Columbia urban  population  had 

some form of   t rea tment  ( 3 2  percent  by  primary  tr,eatment  systems, 

30 percent  by  secondary  systems,  and  one  percent by t e r t i a ry   sys t ems) .  

These  percentages  are   s ignif icant ly   lower  than  those  for   Ontar io   and 

t h e   p r a i r i e s  ( 6 ) .  

Industr ia l   wastes   general ly   have a more ser ious  impact  on water 

resources  than  municipal wastes. Uncontrolled  discharge of i n d u s t r i a l  

wastes i s  one o f  Canada's  most s e r ious  water pol lut ion  problems.   In  
-, 
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contrast   to   the  three  major   municipal   domest ic  wastes (biochemical 

oxygen demand, suspended  solids,   and  phosphates),   there  are 65 d i f f e r e n t  

types of i n d u s t r i a l  wastes, some of which are e x c e e d i n g l y   d i f f i c u l t   t o  

t reat .  Thousands of  manufactured  products,  which  use a v a r i e t y   o f  

product ion   techniques ,   genera te   th i s   d ivers i ty   o f   waterborne  wastes. 

Few d a t a   a r e   a v a i l a b l e  on d a i l y  waste loadings  discharged by 

indus t ry .  However, B r i t i s h   C o l k b i a  and t h e  Yukon have  major  pulp  and 

paper ,   mining,   and  other   industr ies   which:are   acknowledged  to   be  ser ious 

pol luters .   Pulp  and  paper ,   for   example,  is es t imated  by some t o   b e   t h e  

most s e r i o u s   p o l l u t e r   i n  Canada ( 6 ) .  Other   fo re s t   i ndus t ry   ope ra t ions  

a l so   cause   s e r ious  water quality  problems.  For  example,  certain 

logging  pract ices   and methods of   t ranspor t ing   logs   can   have   de le te r ious  

e f f e c t s  on water. Mining is another  major  industry  which may cause 

I se r ious  water quali ty  problems. 

The e f f e c t   o f   i n c r e a s i n g  water p o l l u t i o n   l e v e l s  is d iverse .  

Each type   o f   po l lu tan t   has  i ts  own p a r t i c u l a r  set of effects, ranging 

from  diminishing  the oxygen content  of a water body t o  t h e . b u i l d  up  of  

t o x i c  and  poisonous  substances.  These effects may r e s u l t   i n  damage t o  

commercial  and s p o r t   f i s h e r i e s ;   t h e   c l o s u r e  of recrea t iona l   beaches  

because  of   publ ic   heal th   hazards;  damage t o  wi ld l i f e   hab ' i t a t s ;   and  a 
g e n e r a l   d e c l i n e   i n   a e s t h e t i c   q u a l i t y   o f ' t h e   a q u a t i c ' e n v i r o n m e n t .  A 

I 

widespread  problem i s  bac te r i a l   con tamina t ion   f rom  un t r ea t ed   o r   pa r t i a l ly  

t reated  domest ic  sewage d i scha rged   i n to   r i ve r s  and lakes.   Organic waste 

I 
consumes  oxygen ava i l ab le   fo r   f r e shwa te r  l i fe .  

Dissolved oxygen l e v e l s  are h igh   i n  most B r i t i s h  Columbia  and 

Yukon r ivers ,   except  where  wastes are re leased   in   heavy   concent ra t ions  

in to   cons t r i c t ed   channe l s  and  stagnant  backwaters.   Toxic  materials from 

a c i d  mine wastes, indus t r i a l   d i scha rge  and p e s t i c i d e   r e s i d u e s   a r e  found 

i n  many r i v e r s .  Heavy metals  such  as  copper,  manganese,  and  lead 

, I- 
D .  
I 
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accumulate in   the   an imals   o f   the   r iver -based   food   cha in ,   bu t  i t  is not  

c lear   whether   the  amounts are l a rge  enough t o  have a serious  long-term 

I :  

I 
I 
'I 

e f f e c t  on aqua t i c  l i f e  or even on the   hea l th   o f   peop le  who e a t   f i s h .  

A poss ib l e   wa te r   qua l i t y  problem  wi th   in te rna t iona l   ramif ica t ions  ' .  

cou ld   a r i s e  i f  the  Sage  Creek  coal  development is c a r r i e d   o u t .  The 

proposed   s t r ip .  mine nea r  a t r i bu ta ry   o f   t he   F l a thead   R ive r ,  which  flows 

i n t o  Montana, cou ld   adve r se ly   a f f ec t   wa te r   qua l i t y .   Po l lu t an t s  might 

b e   c a r r i e d   i n t o   t h e  American s e c t i o n   o f   t h e  r iver ,  which has  been 

declared a W i l d  and  Scenic  River"  under  United  States  legislation. 

I n   B r i t i s h  Columbia  and t h e  Yukon, groundwater i s  g e n e r a l l y   o f  

h igher   qua l i ty   than   sur face   water .  The soils and  rocks  through  which 

it pe rco la t e s   s c reen   ou t  many of   the   harmful   bac te r ia .  However, s e p t i c  

tank  contamination,  industrial   pollution,  and  the  accumulation  of 

ni t ra tes  from a g r i c u l t u r a l   f e r t i l i z e r s  will become serious  problems i f  

i n t e n s i v e  development   cont inues  without   suff ic ient   controls   over   waste  

discharges.  The trend  towards  increased  use .of ag r i cu l tu ra l   chemica l s  

and  high  density  confinement  of  livestock  could pose se r ious  water 

quali ty  problems  in  such areas a s   t h e  Okanagan and Lower Fraser Valley. 

1 
1 
1 
I 
I 
I 

Another  type  of  water  quality  problem  occurs when man's 

a c t i v i t i e s   a c t   t o   s p e e d  up na tu ra l   ag ing   p rocesses   i n   l akes .   Fo r  

example, t h e  Okanagan Lake system is  faced  with an eve r   i nc reas ing  

quan t i ty   o f  sewage  and indus t r i a l   wa te r   d i scha rges .   La rge ,quan t i t i e s  

o f   n u t r i e n t s  from these   sources ,  combined with  soluble   phosphates   and 

n i t r a t e s  from a g r i c u l t u r a l   f e r t i l i z e r s  which are c a r r i e d  by  runoff o r  

groundwater t o  the  lakes ,   cause  a lgae blooms. I n   t h e  summer months, 

when flows  are low, t h e  Okanagan River  and i t s  t r i b u t a r i e s   a r e   u n a b l e  

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

accumulate  rapidly. Dense mats o f   a lgae   f l oa t ing  on the   l ake   su r f aces  

a re   uns igh t ly  and i n t e r f e r e   w i t h   r e c r e a t i o n a l   a c t i v i t i e s   s u c h  as 

swimming and  b0atin.g.  Similar  problenls, which are under   inves t iga t ion ,  

have  occurred  a t  Kootenay  and  Koocanusa  Lakes. 
,, 
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Es tua r i e s  

The Fraser River   es tuary  i s  the   l a rges t   and  most important   of  

t h e  many e s t u a r i e s  on t h e   B r i t i s h  Columbia coas t .   Problems  in   th i s   a rea  

a r e   t y p i c a l  of those.   present ly   experienced o r  t h o s e  which may be  

I 
I 
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a n t i c i p a t e d   i n   o t h e r   e s t u a r i e s .  Major i s s u e s   i n   t h e  Fraser e s t u a r y  

are r e l a t e d  t o  t-he c o n f l i c t i n g  demands on t h e  area. 'Port  development 

and r e l a t e d  works t o  accommodate sh ipp ing   and   t r anspor t a t ion   i ndus t r i e s  

may requi re   ex tens ive   . l and  areas and  channel  modifications.  Fish, 

w i ld l i f e ,   and   r ec rea t ion   r equ i r emen t s   sugges t   t ha t   t h i s   e s tua ry   be  

p r e s e r v e d   i n  an e s s e n t i a l l y   n a t u r a l .  s tate.  Continued  urban  growth on 

adjacent   lands  and  associated waste discharge may adve r se ly   a f f ec t   t he  

qua l i t y   o f   F ra se r   e s tua r ine .   wa te r s .   I n  view of  t h e s e   i s s u e s ,  a f ede ra l -  

p rov inc ia l   s tudy   h&  been   i n i t i a t ed   t o   deve lop  a management p l an  which 

recognizes   the complex demands on t h e  Fraser e s t u a r y .  

. .  

' R  
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Water Quant i ty  

Although B r i t i s h  Columbia  and t h e  Yukon have   vas t   i n l and  water 

resources ,   there  are g rea t   r eg iona l   va r i a t ions   i n   supp ly .  The  southern 

i n t e r i o r   v a l l e y s  are the  major   areas  where water s c a r c i t y   c o u l d  become 

a problem.  These  val leys   support   in tensive  agr icul ture   and  s ignif icant  

urban   popula t ions   bu t   rece ive   l imi ted   p rec ip i ta t ion .  The major  concern 

i s  f o r  a s u f f i c i e n t . w a t e r   s u p p l y   t o  meet heavy i r r i g a t i o n  demands. The 

amount of  low cos t   water  which i s  a v a i l a b l e   f o r   i r r i g a t i o n  i s  l imi t ed .  

L i t t l e  use  has  been made o f  many major   r ivers   because  they  f low  in   deep 

va l leys   and   because   po ten t ia l   i r r iga ted   l and   a reas  are too  high  and too 

dispersed.  I t  has   been  es t imated  that   over  50 p e r c e n t   o f   B r i t i s h  

Columbia's  water  supply,  which i s  l o c a t e d   i n   t h e   c o a s t a l   i s l a n d s  and 

Coast  Mountains,   cannot  play  an  important  role  in  water  supply  develop- 

ment because  of  geographical and topographica l   fac tors   (15) .  

I 
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P r e s e n t   i r r i g a t i o n  development in   the   Province  i s  la rge ly   based  

'on  diversions  from small streams n e a r   l a n d   t o   b e   i r r i g a t e d .  Water is 

t r a n s f e r r e d  by gravi ty   systems  or   by pumping where t h e  l i f t  does  not 

exceed 200 fee t   (14) .  Many streams have  been r e g u l a t e d   f o r   i r r i g a t i o n  

by cons t ruc t ion   of   ups t ream  s torage   reservoi rs   to   re ta in  a po r t ion  of  

the   f reshe t .   Dur ing   the  summer months, s t o r e d  water is used   for  

i r r i g a t i o n  and t h e r e  is l i t t l e   o r  no  streamflow  below  the dam. 

The  Okanagan Basin i s  one  area.where water supply is a major 

concern. Fear, t ha t   r ap id   popu la t ion  and  economic  growth w o u l d ' o u t s t r i p  

w a t e r   s u p p l i e s   l e d   t o   p r o p o s a l s   f o r   l a r g e  scale water i m p o r t a t i o n   i n   t h e  

la te  1960's. A major  f inding of  t h e  Okanagan Basin  Study,  however, i s  
t h a t   w i t h  good management enough water  i s  a v a i l a b l e   i n   t h e   b a s i n   t o  

supply a l l  projected  withdrawals  and meet proposed  f ishery  and  recreat ion 
requirements.  
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- VI. FEDERAL  INVOLVEMENT IN WATER blANAGEME;;JT 

The c o n s t i t u t i o n a l   d i v i s i o n   o f  powers  between  the  federal  and 

provincial  governments is t h e   s e t t i n g   i n  which water management i n  

B r i t i s h  Columbia  and t h e  Yukon is  ca r r i ed   ou t .   Th i s   d iv i s ion  is def ined 

, i n   t h e   B r i t i s h  North  American Act. Under t h i s  - Act, water resources  

belong t o   t h e   p r o v i n c e s ,   b u t   t h e   f e d e r a l  government   has   cer ta in   specif ied 

con t ro l s .   B r i t i sh  Columbia c a n , l e g i s l a t e   i n   s u c h   m a t t e r s  .as domestic  and 

i n d u s t r i a l  water supply,   pol lut ion  abatement ,   power,   i r r igat ion  and 

reclamation,  and water r e l a t ed   r ec rea t ion .  Canada   has   l eg is la t ive  

ju r i sd i c t ion   ove r   nav iga t ion  and f i s h e r i e s ,   s h a r e s ,   j u r i s d i c t i o n   w i t h  

B r i t i s h  Columbia o v e r   a g r i c u l t u r a l  water uses ,   and   has   cer ta in  

r e spons ib i l i t i e s   fo r   i n t e rp rov inc ia l   wa te r s .  The f e d e r a l  government 

has   j u r i sd i c t ion   ove r   wa te r   i n   na t iona l .pa rks   and   ' i n   t he  Yukon and 

Northwest  .Terri tories,  and ove r   i n t e rna t iona l  waters (12) .  The f ede ra l  

government a l so   has   'genera l  power t o   l e g i s l a t e  with regard t o  peace, 
order  and good government,  and  with  regard t o  numerous o ther   mat te rs  

which can influence  water  resources  development  both  'directly  and 

T. i n d i r e c t l y .  
.. . . . .  . .. . 

With in   t h i s   cons t i t u t iona l  framework, a r t i c u l a t i o n   o f  water 
management p o l i c i e s  is n o t   t h e   s o l e   r e s p o n s i b i l i t y   o f  any  one l e v e l  of 

government. As a consequence,  water  resource  planning and development 

i s  undertaken  by  federal   and  provincial   agencies.   Recognizing  the  need 

for  intergovernmental  cooperation,  the.  federal  government  enacted  the 

Canada Water Act i n  1970. This Act - recognizes two b a s i c   f a c t s :   t h a t  

water ignores   po l i t i ca l   boundar ies   and   tha t  it has.  a d ive r s - i t y   o f   u ses .  

.The Act provides Tor jo in t   f ede ra l -p rov inc ia l   wa te r  management i n  

drainage  basins  where the re  i s  a s i g n i f i c a n t   n a t i o n a l   . i n t e r e s t .  

I 



In view of  t h i  s admi n i s t r a t i v e  framework, the  remainder o f   t h i s  

s ec t ion   h igh l igh t s  some aspec ts  of  t h e   f e d e r a l  role in   wa te r  management 

and  planning i n  B r i t i s h  Columbia  and t h e  .Yukon. 

Data Gathering  (Water  Quantity) 

Data ga the r ing   t r ad i t i ona l ly   has   been  a major f e d e r a l   r o l e   i n  

water management.  Although t h e   f e d e r a l  role i n   t h e  water resources  . 

f i e l d   h a s  expanded  over  the  past  two decades, t h i s  i s  s t i l l  an important 

function. 

Federal  involvement  in water quant i ty   da ta   ga ther ing   da tes   back  

to   t he   1890 ' s ,   w i th   t he  growth o f   h y d r o e l e c t r i c   g e n e r a t i o n   a n d   i r r i g a t i o n  

accentuat ing  the  need for r e l i a b l e   d a t a  on a cont inuous   bas i s .   In  

add i t ion ,   t he  1909  Boundary Waters Trea ty   necess i ta ted   moni tor ing   of  

flows a t  the  United  States   border .   There  current ly  are s p e c i f i c   d a t a  

gather ing  requirements   under   var ious  federal-provincial   and  internat ional  

agreements. 

Water quan t i ty   da t a   co l l ec t ion  is b a s i c  t o  water resource  

management.  For  example,  such d a t a  may be  used i n   t h e   d e s i g n   a n d  

opera t ion   of  dams and   o the r   s t ruc tu res .  The d a t a  may b e   u s e d   t o   p r e d i c t  

f lood or drought  conditions,  and may help  determine  the  impact   of   with-  

drawals on natural   f lows.  

'River  Basin  Planning 

River   basin  planning  under   the Canada Water Act is a cornerstone 

o f   f ede ra l   i n l and  waters management pol icy.  The planning  and implemen- 

t a t ion   approach   t o  water management, as set f o r t h   i n   t h e   A c t ,  i s  based 

f i rmly  upon t h e   c o n s t i t u t i o n a l   r e s p o n s i b i l i t i e s  o f  t h e  f ede ra l  and 

provincial  governments, w i t h  respect   to   water   resources ,   and  the  need 

for   cooperat ive  approaches  to  water resource management and  development. 

- 
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A l l  o f   the   s tud ies   under   . the   p lanning   provis ions  of t h e  Canada  Water  Act 

have  been j o i n t l y  funded  and ca r r i ed   ou t  by t h e   f e d e r a l  and p rov inc ia l  
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governments. The s tud ie s   have   r e su l t ed   i n   p ro j ec t s  and  developments f o r  

implementation  in B r i t i s h  Columbia. In   t he  Yukon, where the   f ede ra l  

government has   t he   so l e   r e spons ib i l i t y   fo r   wa te r ,   r e l a t ed   ma t t e r s ,  a 

, cooperat ive  . in ter-agency  approach  for   the  regulat ion  ( i .   e .   l icensing)  

o f  water use  i s  f a c i l i t a t e d   t h r a u g h   t h e   T e r r i t o r i a l  Water Boards 

, es tab l i shed   under   the   au thor i ty   o f   the   Nor thern   In land  Waters Act. 
.. , . 

I 

I . '  

The  Okanagan Basin  Study  and  subsequent  Implementation Agreement 
are examples of  major  achievements  in  Brit ish Columbia  under  the.Canada 

Water  Act. The objec t ive   o f   the   S tudy  was to   p roduce  a comprehensive 

framework p l a n   f o r   t h e  development  and management of Okanagan Basin water 

resources   for   the   soc ia l   wel l -be ing   and  economic  growth  of Okanagan 

communities,  while  maintaining o r  enhancing  environmental   quali ty.  The 

study  took  place  between  October 1969  and March 1974  and c o s t  a t o t a l  o f  

$2.0-mill ion  (shared  equally  by Canada and B r i t i s h  Columbia). Implemen- 

t a t i o n   o f   t h e  framework p lan  commenced in  February  ,1976  and will continue 

t o  1981. Total cos t   o f   implementa t ion   to   the   federa l  government will be 

$2.5-mill ion. '   In  addition,  Central  Mortgage  and  Housing  Corporation 

funding  of  $17-million i s  provided  to  upgrade  municipal  waste  treatment 
f a c i l i t i e s   i n   t h e  Okanagan. 

P r e p l a n n i n g   a c t i v i t i e s   h a v e   b e e n   i n i t i a t e d   f o r   t h e  Yukon River 
Basin  involving  the Governments of Canada, B r i t i s h  Columbia.  and t h e  Yukon 

Terr i tory.   These  and  other   concerns  in   the Shuswap-Thompson Basin  could 

lead  to   addi t ional   cooperat ive  agreements   for   .comprehensive  planning - . 

under   the Canada  Water  Act. 
. .  

Flood  Control 

The Fraser  River  Flood  Control Program is a major   area  of   federal .  

involvement   in   f lood  protect ion  in   Bri t ish  Columbia.  Lower Fraser   - f lood .. . 

problems were extens ive ly   s tud ied  by federa l -provinc ia l   boards   es ta5 l i shed  
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to   cons ider   the   mul t ip le   uses   o f   the   Fraser   River ,   cu lmina t ing   in   the  

Fraser River Board's  Final  Report  in  1963. The  recommendations o f   t h i s  

1963  report  and a ,subsequent  1967  report.  were  used as a b a s i s   f o r   t h e  

federal-provincial   agreement on f lood  control   s igned  in   1968,   under  

which the  federal   government 's   share  of  capital   works i s  cu r ren t ly  

$60-mil l ion.   Brief ly ,   th is   agreement   includes  the  fol lowing  aspects   of  

f lood   pro tec t ion :   r iver   dykes ,  sea dykes,  pumping  and  ditching,  and 

bank pro tec t ion .  The in t e rna l   d ra inage  component has  subsequently  been 

deferred.  

I n   a d d i t i o n   t o   t h e  Fraser agreement, t h e   f e d e r a l  government 

p a r t i c i p a t e s   w i t h   B r i t i s h  Col.umbia in  implementing  comprehensive  plans 

which  involve  f lood  protection. The  Okanagan Basin  Implementation 

Agreement, f o r  example,  includes  several  programs  for  upgrading  the 
Okanagan flood  control  system. 

Discussions are cont inuing  between  federal   and  provincial  

o f f ic ia l s   toward  an  agreement  under  the  federal  Flood Damage Reduction 

Program.  Agreements  have  been  reached  with o the r   p rov inces  and Elood 

r i s k  mapping is under way i n   t h e s e  areas. Other  innovative  adjustments 

to   f lood   problems  provided .   for   in   the  Program inc lude   f lood   forecas t ing ,  

land  use  adjustments  (zoning),   and  f lood  proofing.  Flood Damage 

Reduction  Program ac t iv i t i e s   i n   t he .Yukon   a r e   p rov ided   fo r   unde r  a 

Memorandum .of  Understanding  and  subsequent  correspondence  between  the 

Minister  of  Fisheries  and  Environment  Canada  and  the  Minister.  of  Indian 

and  Northern Affairs. I t  is proposed  that  a commit tee   be  es tabl ished  to  

oversee  completion  of mapping, and cos t s  w i l l  b e   sha red   equa l ly  by t h e  

two departments. A formal  agreement i s  to   be   deve loped   wi th   the  Yukon 

Terr i to ry , .  similar to   those   negot ia ted   wi th   the   p rovinces .  

I 
I 
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I n t e r n a t i o n a l   A c t i v i t i e s  

Numerous r i v e r s   c r o s s   t h e  boundary  between the  United  States  and 
Canada, i nc lud ing   t he  Columbia,  Kootenay, Flathead,  Okanagan, Skagi t ,  

S t ik ine   and  Yukon. The f ede ra l  government  has j u r i s d i c t i o n   o v e r  water 

management and  development  matters  pertaining t o  a l l  i n t e r n a t i o n a l  

waters.  The Inland  'Waters   Directorate  is a major component o f   t h e  

f ede ra l   admin i s t r a t ive   s t ruc tu re  which is r e s p o n s i b l e   f o r   t h e s e  waters. 

The I n t e r n a t i o n a l   J o i n t  Commission (IJC) composed of Canadian 

and   Uni ted   S ta tes   representa t ives ,   inves t iga tes   mat te rs   a f fec t ing  
n a t u r a l   l e v e l s  and  f lows  and  water   qual i ty   a long  the  internat ional  

boundary.   In   Bri t ish Columbia, t h e  Commission has  been  involved  with 

matters r e l a t i n g   t o   t h e  Columbia,  Kootenay, Pend 'd 'Orei l le ,   and  Skagi t  

' Rivers  and Osoyoos Lake. Federal   agencies   provide  s taff   and  \ funding 

for  IJC boards  and  committees which ca r ry   ou t   i nves t iga t ive   and  

regula tory   func t ions .  

Adminis t ra t ion   o f   the  Columbia Treaty is a major  federal   concern 

i n   B r i t i s h  Columbia.  The  Columbia River  basin  covers  almost a l l  of t h e  , 

southern  boundary  of   Bri t ish Columbia,  and wi th   t he  Columbia River   Trea ty  

as a bas is ,   s torages   a re   opera ted   as  a u n i f i e d   s y s t e m   f o r   i n t e r n a t i o n a l  

power  and f lood   con t ro l   bene f i t .  

Water  Quality Management 

The f e d e r a l  government is committed t o   t h e   r e s t o r a t i o n  and 

p r o t e c t i o n  of wa te r   qua l i t y   and   t he  enhancement of   aquat ic   ecosystems 

through:   the   deve lopment   o f   water   qua l i ty   ob jec t ives   to   p ro tec t ,water  

u ses ;   t he   app l i ca t ion  of n a t i o n a l   e f f l u e n t   r e g u l a t i o n s  and guide l ines  

to   con t ro l   po l lu t ion   d i scha rges  a t  source;   and  the  control  of n u t r i e n t s  

and  chemical-substances which  can become d ispersed  i n  the  environment. 
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The f ede ra l  government i s  a l s o  committed t o   e n s u r i n g   t h a t   w a t e r  

management ac t ions  and a c t i v i t i e s  which affect   boundary  and  internat ional  

waters are cons i s t en t  w i t h  t h e   p r i n c i p l e s   o f   t h e  Boundary, Waters Treaty 

of  1909. This   Trea ty   guarantees   r igh ts  of both  Canada  and t h e  United 

S t a t e s  and imposes  obl igat ions  with  respect   to  water use  and  protection 

r e l a t ed   t o   t r ansboundary   po l lu t ion   and   t o   t he   i n ju ry   o f   hea l th  or  
' property.  

Various  .functions are associated  with water q u a l i t y  management, 

including  planning,   regulat ing,   f inancing,   monitor ing  and  survei l lance,  

and  research  and  development. Most water resource  planning  by  the 

f ede ra l  goveinment is done  under  the Canada Water Act, which p resc r ibes  

a comprehensive  approach t o  water management (i'ncluding water qua l i t y )  

i n  var ious r iver  bas ins  of the  country.  In the   f ede ra l -p rov inc ia l  

Okanagan Basin  Implementation  Agreement, for example,  several  measures 

are i n k l u d e d   t o  improve  and  monitor water qua l i t y .  

Nat ional   eff luent   regulat ions  are   being  developed on an industry-  

by- indus t ry   bas i s   under   the   p rovis ions   o f   the   F isher ies  Act,: and i n  

cooperat ion  with  the  provinces   and  industr ies .   The  federal  government 

h a s   s t a t u t o r y   r e s p o n s i b i l i t y   f o r   t h e  development of these   reg i t la t ions ,  

a l though,   in  most cases ,   adminis t ra t ive  and  enforcement   responsibi l i t ies  

are car r ied   ou t   jo in t ly   wi th   the   p rovinces .  Water Qual i ty  Criteria t o  

p r o t e c t   s p e c i f i c   u s e r s ,   a p p l i c a b l e   t o .  a l l  Canadian. waters are being . 

developed. From t h e s e ,   s p e c i f i c  Water Qua l i ty   Ob jec t ives   r e l a t ed   t o  

use,  can  be  assigned on a bas in -by-bas in   bas i s ,   j o in t ly   w i th   t he  

provinces.  Requirements more s t r i n g e n t   t h a n   t h e   n a t i o n a l   e f f l u e n t  

regula t ions  may be   negot ia ted  on a case-by-case basis when needed t o  

meet s p e c i f i c  water qua l i t y   ob jec t ives  i n  some bas ins .  The Environmental 

Contaminants Act permi ts   the   federa l  government i n   c o n s u l t a t i o n  w i t h  t he  

p r o v i n c e s   t o   r e s t r i c t   t h e  commercial  uses  and  disposal  of  chemical 
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substances which pose  dangers  to human hea l th  and the  environment. The 

nu t r i en t   con t ro l   p rov i s ions   o f   t he  Canada Water Act a l low  fo r   t he  

development o f   r e g u l a t i o n s   t o  limit the  phosphorous  content  of  any 

cleaning  agent  or water   condi t ioner .  

To f u l f i l l  i t s  financing  function,  the  federal   government  has 

seve ra l  programs  aimed a t  a s s i s t i n g   i n   m e e t i n g   t h e   c o s t   o f  water 

p o l l u t i o n   c o n t r o l  equipment i n   o r d e r   t o - a c h i e v e   e a r l y  improvements i n  

water quali ty.   These are authorized  under   var ious  federal  Acts, such 

as the  National  Housing  Act,  the Income Tax Act, and the  Regional 

Development Incent ives  Act. 

The fede ra l  government i s  committed t o   m o n i t o r i n g   t h e   q u a l i t y  

of   in te rna t iona l ,   in te rprovinc ia l ,   Ind ia i   Reserve ,   Nat iona l   Parks ,   and  
o t h e r  waters i n  Canada  where t h e r e  i,s a s i g n i f i c a n t   n a t i o n a l   i n t e r e s t .  

Fede ra l   mon i to r ing   ac t iv i t i e s   a r e   des igned   t o   i den t i fy   po l lu t ion  

problems; t o  e s t a b l i s h   b a s e l i n e   i n f o r m a t i o n   t o   i d e n t i f y   w a t e r   q u a l i t y  

t rends  on a n a t i o n a l  and  regional  scale;   to  determine  whether water 

qua l i t y   ob jec t ives   a r e   be ing  met; t o   a s s e s s   t h e   e f f e c t i v e n e s s   o f  

regulatory  measures   in   achieving  the  desired  level   of   water   qual i ty ,  

and to   p rov ide  a b a s i s   f o r   r e v i s i n g   e f f l u e n t   c o n t r o l   r e q u i r e m e n t s  

where necessary.  

Water  Research 

The large  and  hydrological ly   var iable   intermontaine  lake  systems 

of B r i t i s h  Columbia  and t h e  Yukon give rise t o  specific research  .needs.  

To respond  to   these   needs ,   the   federa l  government e s t a b l i s h e d  a mul t i -  

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

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

cooperative  research,  and  to  develop  long-term  basin management techniques 

s p e c i f i c   t o   B r i t i s h  Columbia  and the  Yukon. 
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Research to   da te   has   focused  on spe,cific  problems i n  two l a rge  

lakes - Kamloops and  Kootenay. The Federal-Provincial  Kamloops  Lake 

study  examined  pollution  effects  of Kamloops City  wastewater  and  pulp 

mill ef f luent  on the   l ake   and   t he   r i ve r  downstream. A process   o f  

"downstream  displacement" of po l lu t ion  effects was i d e n t i f i e d  as the  

primary  cause  of  nuisance  algae blooms i n   t h e  Thompson River  below  the 

' lake and a. var iable   wastewater   nutr ient   re lease scheme was proposed. 

This   opt ion was subsequently  adopted by the   C i ty  of Kamloops i n  1977 

and  has now been  implemented a t  a cons iderable   reduct ion   in   t rea tment  

c o s t s  . 

The  Kootenay Lake Study will assess l imnological  effects of flow 

regulation  by  Libby Dam and o f   po ten t i a l .   d ive r s ion   o f   t he  Upper  Kootenay 

River on the  l imnology  of   the  lake.   Cause-effect   re la t ionships   between 
t h e  a l tered flow  patterns  and the phys ica l ,  chemical, b io log ica l  and 

geological  dynamics of t h e  lake have  been  ident i f ied.  Water management 

guide l ines  are being  prepared which w i l l  pe rmi t   va r i a t ions   i n  flow 

releases .   for   l imnological .   benefi t   of   the   lake  system. 

Fu tu re   r e sea rch   ac t iv i t i e s  w i l l  be  broadened t o  i n c l u d e   r i v e r  and 

es tua r ine ,   po l lu t ion  problems..  These  include  research on the   eco iog ica l  

s i d e  effects o f  2,4-D'use f o r   m i l f o i l   c o n t r o l ,  -review o f   t h e  effects o f  

implementing waste treatment  programs,  consideration  of  impacts  of 

t he rma l   e l ec t r i c   p l an t   d i scha rge  on aquat ic   systems,   and  analysis   of  

effects of   nu t r ien ts   and   tox ic   subs tances  on r iver  and  estuary  syst,ems. 

1 
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