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ABSTRACT 

The E n v i r o n m e n t a l   P r o t e c t i o n   S e r v i c e   i n i t i a t e d  a program t o  

compi le   and  rev iew  env i ronmenta l   in format ion on t h e   p u l p  and  paper m i l l s  

i n   B r i t i s h  Columbia.   With  the  cooperat ion  of   var ious  other  government 

agencies and the   pu l  p and paper   indus t ry ,  EPS compi 1 ed   re levant   resource  

and r e c e i v i n g   e n v i r o n m e n t   m o n i t o r i n g   i n f o r m a t i o n .   A f t e r   r e v i e w i n g  and 

e v a l u a t i n g   t h e   e x i s t i n g   i n f o r m a t i o n ,   t h e   e n v i r o n m e n t a l   q u a l i t y   o f  each 

area was assessed and t h e  need f o r   a d d i t i o n a l   m o n i t o r i n g   s t u d i e s  

de termined.   Th is   repor t   represents  an assessment o f   t h e  Eurocan 

Pu l   pm i l l  a t  K i  t i m a t ,  B.C. 



RESUME 

Le Serv i ce  de l a   p r o t e c t i o n  de l 'env i ronnement  a e n t r e p r i s  de 

c o m p i l e r   e t   d ' g t u d i e r   l e s   r e n s e i g n e m e n t s   r e c u e i l l i s   s u r  1 lenvironnement 

e t  concernant   les   us ines  de p z t e  2 pap ie r  de l a  Col ombie-Br i   tanni  que. 

GrSce 2 l a   c o l l   a b o r a t i o n  de p l   u s i e u r s   a u t r e s  agences  gouvernemental  es e t  

de l ' i n d u s t r i e  de l a   p 2 t e  2 p a p i e r ,   l e   S e r v i c e  de l a  p r o t e c t i o n  de 

1 lenvironnement a cornpi16 l e s  donn5es p e r t i n e n t e s   e t   l e s   r g s u l t a t s  de 

l ' e f f e t  de l a  p o l l u t i o n   s u r   l ' e n v i r o n n e m e n t .   A p r i i s   a v o i r   6 t u d i 6   e t  

5 v a l u 6   l e s  donnGes obtenues, on a pu G t a b l i r   l a   q u a l i t 5  de 

1 'envi  ronnement de  chaque  zone e t   d g t e r m i n e r  dans que1 1 e mesure on a v a i t  

beso in  de nouve l les   6 tudes   suscept ib les  de f o u r n i r   d ' a u t r e s  donniies.  Le 

p resen t   rappor t   cons i s te  en  une  &a1 u a t i o n   p o r t a n t   s u r  1 l u s i n e  de pZte 2 
papier   Eurocan  Pulp and  Paper ( K i t i m a t ,  C.-B.). 
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SUMMARY AND CONCLUSIONS 

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

p u l p m i l l   e f f l u e n t   i n t o   t h e   K i t i m a t   R i v e r   a p p r o x i m a t e l y  3.2 km upstream o f  

the   es tuary .   Over   the   per iod   1976  to   1980,   the   year ly   average BOD5 

1 oadi  ng  from  the  Eurocan  pul pmi 11 ranged  between 5 164  Kg/day i n  1976 t o  

7 240 Kg/day i n  1980. W i t h   t h e   e x c e p t i o n   o f  1977  and 1980  where t h e  

average was s l i g h t l y   g r e a t e r   t h a n   t h e   E u r o c a n   p o l l u t i o n   c o n t r o l   p e r m i t  

limit o f  6 750  Kg/day, the  averages  were  be low  the  permi t  limit. For TSS, 

the   year ly   average  load ings   ranged  be tween 5 950  Kglday i n  1980 t o  11 454 

Kg/day i n  1978. Up t o  1979, t h e   y e a r l y   a v e r a g e s   a l l  exceeded t h e   p e r m i t  

limit o f  6  750  Kg/day. Fo r   t he   second   ha l f   o f  1979, t h e  TSS l o a d i n g  was 

4  713 Kglday  compared t o   t h e   f i r s t - h a l f   l o a d i n g   o f  11 910  Kg/day. I n  

1980, t h e   y e a r l y   a v e r a g e  was 5950  Kg/day  and i s  a s i g n i f i c a n t   r e d u c t i o n  

compared t o   e a r l i e r   y e a r s .  Eurocan made an a p p l i c a t i o n   t o   t h e  Waste 

Management Branch i n  1981 t o  amend t h e i r   p e r m i t   t o   r e f l e c t   t h e  1977 

P r o v i n c i a l   o b j e c t i v e s  and  a new p r o d u c t i o n   r a t i n g .  

The t o x i c i t y  removal  performance o f   t h e  Eurocan  b io log ica l  

treatment  system  has up t o   t h e   w i n t e r   o f   1 9 8 0 / 8 1   g e n e r a l l y  been 

substandard.  Over  1976 t o  1978,  on  an annual  basis,  30 t o  57% o f   t h e  

samples  submitted  for  bioassay  have  passed  the  100% e f f l   u e n t   t o x i c i t y  

standard.  The a d d i t i o n  o f  300 hp o f   a d d i t i o n a l   a e r a t i o n   c a p a c i t y   i n  May 

1978 seemed t o  improve on t o x i c i t y  removal  performance as 77% o f   t h e  

samples  passed i n  1979. Still, there  remained a degree o f  t o x i c i t y  and 

f o r  1979  and  1980 t h e   t o x i c i t y  seemed t o   c o i n c i d e   w i t h   t h e   w i n t e r   p e r i o d .  

O v e r a l l ,   o n l y  30% o f   t h e  samples  passed t h e  100% e f f l u e n t   t o x i c i t y  

s tandard i n  1980. A 107 m e t e r   e x t e n s i o n   o f   f l o a t i n g   b a f f l e  was added 

(September,  1980) t o   t h e   e x i s t i n g  152  meter wooden b a f f l e   i n   t h e   a e r a t e d  

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

t reatment .  An improvement i n   e f f l u e n t   t o x i c i t y  has  been no ted   s ince   then 

as  no  bioassay  fa i  1 ures  were  repor ted  over   the  1980/81  winter   per iod.  
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The K i t i m a t   R i v e r   a n n u a l l y  has p e r i o d s   o f   v e r y   l o w   p o t e n t i a l  

d i l u t i o n .  The  months o f  January,  February  and  March  are  the minimum f low 

months  and  have  f ive-year  (1976 - 1980)  monthly  average  f lows of 

54.5m3/s,  55.7m3/s and 42.6m3/s r e s p e c t i v e l y .  They a r e   a l s o   t h e  months  of 

minimum d i l u t i on .   Fo r   January ,   Feb rua ry  and  March, t h e   r a t i o   o f   t h e  

month ly  minimum r i v e r   f l o w   o v e r  1976 t o  1980 t o   t h e  maximum month ly  

p u l p m i l l   d i s c h a r g e   o v e r   1 9 7 6   t o   1 9 8 0  was less   t han   20 : l .  The extreme 

minimum r i v e r   f l o w   r e c o r d e d   o v e r  1964-1979  by  Water  Survey of Canada was 

9.2m3/s on  December 22, 1973. A t  the   permi t ted   d ischarge  vo lume  o f  

0.79m3/s, t h e   d i l u t i o n   p o t e n t i a l  was 11.6:l. The e f f l u e n t   i s   i n i t i a l l y  

channe l led   a long  the   wes t   s ide  o f  t h e   r i v e r  and f u l l   p o t e n t i a l   d i l u t i o n   i s  

reached a t  some p o i n t   f u r t h e r  downstream. The month o f   A p r i l  and t h e  

months o f  August t o  December can a1 1 h a v e   p e r i o d s   o f   l o w   p o t e n t i a l  

d i l u t i o n .  

The K i  t i m a t  R i v e r  and i t s   t r i b u t a r i e s   s u p p o r t  17.5% o f   t h e   t o t a l  

salmon  escapement f o r   t h e   B u t e d a l e   s u b d i s t r i c t .  All f i v e   s p e c i e s   o f  salmon 

a r e   f o u n d   i n   t h e   K i t i m a t   s y s t e m  and t h e   K i t i m a t   R i v e r   i n c o r p o r a t e s   t h e  

m a j o r   s p a w n i n g   s i t e s   i n   t h e   B u t e d a l e   s u b d i s t r i c t   f o r   c h i n o o k  and  coho  and 

ranks   second  fo r  chum and  even-year  pink salmon.  There  has  been a general  

decrease i n  salmon  escapements t o   t h e   B u t e d a l e   s u b d i s t r i c t  and it has  been 

suggested i t  i s  a response t o  changing  env i ronmenta l   condi t ions  such as i c e  

scour ing  and  f looding  o f   spawning  grounds and  commercial f i s h i n g   p r e s s u r e .  

A salmonid  enhancement  program  has  been  started  for K i t i m a t  R i v e r  

chinook  salmon  which  have  had  decl ining  escapements i n   r e c e n t   y e a r s .  A 

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

p u l p m i l l .   O v e r   1 9 7 7   t o  1979  approximately 314,775 eggs  were t a k e n   f o r   t h e  

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

will b e   v a l u a b l e   i n   d e t e r m i n i n g   m a r i n e   s u r v i v a l ,   d i s t r i b u t i o n  and f i s h e r y  

c o n t r i b u t i o n .  From t h e  1977 t o  1979  brood  years,   approximat ley 185,294 

hatchery  "90  day"  smolts  were  coded-wi  re  tagged and r e l e a s e d   i n t o   t h e  

K i t i m a t   R i v e r .  A m a j o r   h a t c h e r y   f o r   t h e   K i t i m a t   R i v e r   i s   p r e s e n t l y   b e i n g  

c o n s t r u c t e d  and a p i l o t   h a t c h e r y   i s   o p e r a t i n g  on t h e  new s i t e .  
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A d u l t  salmon are  found i n   t h e  K i  t i m a t  R ive r  when f l ows  and 

d i l u t i o n   a r e   h i g h   c o m p a r a t i v e   t o   t h e   w i n t e r   p e r i o d .  A t rapping  program 

was conducted i n   t h e   s p r i n g   o f  1978  (March  31 t o  mid-June) t o   e s t a b l s h   t h e  

t i m i n g  and p o p u l a t i o n   s i z e  o f  emigrant  Ki t imat  Chinooks. From t h a t  

program,  1578 o f   t h e  1976 brood  chinook  smolts  were  coded-wi  re  tagged. 

Inc iden ta l   ca tches   i nc luded  coho  smolts, chum and r i v e r   r e a r i n g   s o c k e y e  

f r y  as we1 1  as s t e e l  head  and c u t t h r o a t   t r o u t  and D o l l y  Varden  char. The 

chinook f ry m i g r a t i o n  commenced p r i o r   t o  March  31  and  terminated on May 5. 

The on ly   ch inook   yea r l i ngs  were c a p t u r e d   i n   e a r l y   A p r i l .  A j u v e n i l e  

sa lmon  migrat ion and d i s t r i b u t i o n   p r o g r a m  was conducted i n  1980 t o   p r o v i d e  

d a t a  needed f o r   t h e   d e s i g n  and opera t i ona l   s t ra tegy   o f   t he  K i t i m a t  
hatchery.  It was determined  tha t   p ink ,  chum and chinook f ry emig ra t i on  

commences i n  March,  a  month w i t h  a l o w   p o t e n t i a l   d i l u t i o n  o f  p u l p m i l l  

e f f l u e n t .   J u v e n i l e  chum, chinook and  coho  salmon  were  caught i n   t h e  

K i  t i m a t  es tua ry   f rom  the   onse t   o f  sampl i n g   i n   e a r l y - A p r i  1 t o   t h e  end of 

sampl i ng i n  August . 
The K i t i m a t  R ive r  i s  a ma jo r   s tee lhead   t rou t   p roducer  and 

p r o v i d e s  a va luab le   spo r t   f i she ry .   S tee l  head a re   f ound   p r imar i l y   ups t ream 

o f   t h e  Eurocan  pu lpmi l l   but   spawning  occurs  over   February  to  May and t h e  

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

pe r iod .  

The p o t e n t i a l   e f f e c t   o f   t h e   E u r o c a n   d i s c h a r g e  on t h e   v a r i o u s  

1 i fe   s tages   o f   sa lmon ids  has never  been  studied. The p i 1   o t   h a t c h e r y   a t  

Eurocan  or   the new h a t c h e r y   f a c i l i t y   c o u l d   p r o v i d e  an o p p o r t u n i t y   t o   s t u d y  

t h e   e f f e c t  a k r a f t   p u l p m i l l   e f f l u e n t  may have on t h e   v a r i o u s   l i f e   s t a g e s  

of  salmon  devel opment  and t h e i r   v i a b i  1 i t y .  It i s  s u g g e s t e d   t h a t   t h i s   t y p e  

o f  research  should be considered i n   c o n j u n c t i o n   w i t h ,  and i n   l i g h t   o f ,  

salmonid enhancement a c t i v i t i e s  on t h e  K i t i m a t  River .  The u p t a k e   o f   r e s i n  

a c i d s  by  sa lmonids  and  the  e f fect  on j u v e n i l e  salmon ( a c c l i m a t e d   t o   l o w  

tempera tu res )   o f  a shor t   te rm  thermal  shock t o   p u l   p m i l l   e f f l u e n t   c o u l d  

a l s o  be s tud ied.  

Since  the  Eurocan  pul pmill s t a r t e d   p r o d u c t i o n   i n  1970, t h e  

annua l   spr ing   run   o f   eu lachons  to   the  K i t i m a t  R ive r  have  been r e p o r t e d   t o  



- x -  

be   ta in ted .  As such,   eu lachon  are  not   taken  f rom  the  K i t imat   River  i n  any 

q u a n t i t y  now. The i s o l a t i o n   o f   t a i n t i n g   a g e n t s   i n   t h e   p u l p m i l l   e f f l u e n t  

and  eulachon  requires  invest igat ion.   There  have  not  been  any  complaints 

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

Eurocan's  envi  ronmental  monitori   ng  program on t h e  K i  t i m a t   R i v e r  

has shown t h a t   t h e  mill d i s c h a r g e   a f f e c t s   w a t e r   q u a l i t y  and t o  some degree 

b e n t h i c   i n v e r t e b r a t e s .  The l a r g e s t   i m p a c t  on w a t e r   q u a l i t y   i s   i m m e d i a t e l y  

downstream o f  t h e   d i f f u s e r .   F o r   t h e   S p r i n g  and  Autumn per iods ,  sodium, 

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

s t i l l   d e t e c t a b l e   a t   t h e   e s t u a r y  . The la rges t   impac t  on w a t e r   q u a l i t y  

shou ld  be i n  February and  March when d i  1 u t i o n   i s   m i n i m a l .   D i s s o l v e d  

oxygen l e v e l s   i n   t h e   S p r i n g  and  Autumn have  remained  above 90% s a t u r a t i o n  

and  do not  appear t o  be i n f l uenced   by   t he   pu l   pm i l l   d i scha rge .  The ben th i c  

i n v e r t e b r a t e   p o r t i o n   o f   t h e  Eurocan  monitor ing  program has i n d i c a t e d   t h a t  

t h e   s t a t i o n s  downstream o f   t h e   o u t f a l l  have  exh ib i ted   vary ing   degrees  o f  

b io log ica l   impa i   rment  compared t o   c o n t r o l   s t a t i o n s .  However, the  presence 

of l a r g e  numbers o f   p o l  1 u t i o n   t o l e r a n t   o r g a n i s m s   a t   t h e   c o n t r o l   s t a t i o n s  

i n   t h e  1980  survey  has  been  reported t o   i n d i c a t e   t h a t   c a r e   i s   r e q u i r e d   i n  

i n t e r p r e t i n g   t h e   b i o l o g i c a l   d a t a .  No m a j o r   t r e n d   o f   s e r i o u s   b i o l o g i c a l  

d i s r u p t i o n  has  been e s t a b l i s h e d   b u t   t h e   f i n d i n g s   t o   d a t e  show t h e  

i m p o r t a n c e   o f   m a i n t a i n i n g  an environmental  program. A rev iew o f  t h e  

d e t a i l e d   b e n t h i c   i n v e r t e b r a t e   i d e n t i f i c a t i o n   d a t a  may be o f   v a l u e   i n  

assess ing i f  t h a t  component  has shown any  changes  over  the  years. The 

s p r i n g   s a m p l i n g   s u r v e y ,   f i r s t  made i n  May 1978, i s  seen  as  a da ta  gap. A 

s p r i n g   s u r v e y   i s   e x p e c t e d  t o  be con t inued   by   t he   pu lpmi l l  and the   survey  

s h o u l d   p r e f e r a b l y  be made i n   A p r i l  . 
Sol i d  wastes l a n d f i  11  ed on the  Eurocan  s i te   have  reduced  the 

w a t e r   q u a l i t y   o f  Beaver  Creek  downstream o f  t h e  mill. Coho salmon  once 

r e p o r t e d   t o  spawn i n   t h e   c r e e k  have  not  been  reported i n   r e c e n t   y e a r s .  

Anderson  Creek, in to   wh ich   Beaver   Creek   d ra ins ,   s t i l l   suppor ts   coho 

salmon. The i n c l   u s i  on o f  Anderson  Creek i n   t he   mon i to r i ng   p rog ram  shou ld  

be  considered. 
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There  has  been no r e p o r t e d   e f f e c t   o f   t h e   p r e s e n t   p u l   p m i l l  

d i scha rge  on t h e  K i t i m a t  R i v e r  d e l t a   o r   e s t u a r y .  However, should a 

b leach ing   opera t ion   ever  be r e a l i z e d  a t  Eurocan, an e f f l u e n t   d i s p e r s i o n  

s tudy  and the   backg round   l eve l s   o f   ch lo r i na ted   o rgan ics   i n   t he   sed imen t  

a n d   b i o t a   o f  K i t i m a t  Arm should be made. 
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1 INTRODUCTION 

The Eurocan  Pulp and Paper Company k r a f t   p u l   p m i l l   i s   l o c a t e d  

a t  K i  t i m a t  on t h e   m a i n l a n d   c o a s t   o f   B r i t i s h  Columbia,  approximately 715 

k i lometers  nor thwest   o f   Vancouver   by  water   (F igure 1). The p u l   p m i l l  was 

completed i n  1970  and i s   s i t u a t e d   a d j a c e n t   t o   t h e   K i t i m a t   R i v e r   w h i c h  

f l o w s   i n t o   t h e  K i t i m a t  A r m  o f  Douglas  Channel .   Pulpmi l l   e f f luent  

r e c e i v e s   b i o l o g i c a l   t r e a t m e n t  and i s  d i s c h a r g e d   i n t o   t h e   K i t i m a t   R i v e r  

approx imate ly  3.2 k i l o m e t e r s   u p s t r e a m   o f   t h e   r i v e r  mouth. 

The K i t i m a t  R ive r  has s i g n i f i c a n t  salmon  resources. All f i v e  

s p e c i e s   o f   P a c i f i c  salmon  are  present i n   t h e   K i t i m a t   R i v e r  as w e l l  as 

D o l l y  Varden  char and c u t t h r o a t  and s t e e l  head t r o u t .  

Thi s rev iew has  been r e s t r i c t e d   t o   e f f l   u e n t   q u a l  i t y  f o r   t h e  

p e r i o d  1976 t o  1980  as it r e l a t e s   t o   b i o c h e m i c a l  oxygen demand 

(BODg), t o t a l  suspended s o l i d s  (TSS)  and t o x i c i t y ,   t o   t h e  

anadromous f i s h e r y   r e s o u r c e s   o f   t h e  K i  t i m a t   R i v e r  and t o   t h e   f i n d i n g s   o f  

rece iv ing   wa te r   s tud ies   conduc ted   t o   assess   t he   aqua t i c   impac t  o f  t h e  

p u l p m i l l   d i s c h a r g e .   E f f l u e n t   q u a l i t y   d a t a   h a v e  been d e r i v e d   p r i m a r i l y  

from mil 1 mon i to r i ng   resu l t s   submi t ted   t o   t he   Env i ronmen ta l   P ro tec t i on  

Serv i ce  (E.P.S.). F ishery   resource   in fo rmat ion  on t h e   K i t i m a t   R i v e r  has 

been  obtained from the  Department o f  F i s h e r i e s  and  Oceans (D.F.O.). The 

s ta tus   o f   env i ronmen ta l   know ledge   to  1976 f o r   t h e   K i t i m a t   R i v e r  and 

es tua ry  has  been  reported  by  Bel l   and  Kal lrnan (1) .  
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2 PULP MILL OPERATIONS 

2.1 Operat ional  H i  s t o r y  

The  Eurocan  Pulp  and  Paper  Limited mill s t a r t e d   o p e r a t i o n s   i n  

October, 1970, a t  a designed  product ion  of   830  ADt/day, and  has t o   d a t e   n o t  

undergone  any   ma jor   mod i f i ca t ions   to   inc rease  p roduc t ion   (Tab le  1). Eurocan 

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

t h e i  r opera t ion .  It was a n t i c i p a t e d   t h a t   t h i s   w o u l d  have  increased  the 

m i l l ' s   e f f l u e n t   d i s c h a r g e   f r o m   a p p r o x i m a t e l y  68 200  m3/d t o   a p p r o x i -  

mate ly   80  000 m3/d. The add i t iona l   d ischarge  wou ld   have been made 

th rough a m a r i n e   o u t f a l l .  

2.2 E f f l u e n t   T r e a t m e n t  and  Disposal 

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

f r o m   t h e   p u l p m i l l  and wood mill (Table  2) .  The r e t e n t i o n   t i m e   o f   t h e  

a e r a t e d   s t a b i l a t i o n   b a s i n   i s   a p p r o x i m a t e l y  5 d a y s .   E f f l u e n t   c o l l e c t i o n  and 

t r e a t m e n t   f a c i l i t i e s   a r e  shown s c h e m a t i c a l l y   i n   F i g u r e  2. The t r e a t e d  

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

d ischarged  th rough an o u t f a l l   i n t o   t h e   m i d d l e   o f   t h e   K i t i m a t   R i v e r .   R i v e r  

sed imenta t ion   p rob lems  were   exper ienced  w i th   the   o r ig ina l   ten-por t   d i f fuser  

and t h i s   r e s u l t e d   i n   t h e  use   (s ince   February ,   1975)   o f   the   p resent   s ing le -  

p o r t   o u t f a l l .  

An a d d i t i o n a l   3 0 0   h p   o f   a e r a t i o n   c a p a c i t y  was added t o   t h e  

a e r a t e d   s t a b i l i z a t i o n   l a g o o n   i n  May, 1978. I n  September  1980,  107  meters 

o f   f l o a t i n g   b a f f l e  was added t o   t h e  152  meter wooden b a f f l e   i n   t h e   a e r a t e d  

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

t rea tment  . 
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TABLE 1 MILL D E S C R I P T I O N  

Average Average 
Produc t ion  Annual 

Mil 1 Type (ADt/day) Flow  (m3/s) Wood F u r n i s h  
Unbleached k r a f t  1976 . 766 1976 . 0.77 Hemlock.,..,....,.. .... 30% 
p r o d u c i n g   l i n e r b o a r d  1977 . 801 1977 . 0.81 Balsam ................. 22% 
and k r a f t   p a p e r  1978 . 792 1978 . 0.83 Lodgepole  p ine ......... 30% 

1979 . 801 1979 . 0.84 Spruce ................. 11% 
1980 . 844 1980 . 0.87 Miscel laneous.. ........ 7% 

TABLE 2 TREATMENT FACILITIES 

T o x i c   S p i l l  Primary 
B a s i n   C l a r i f i e r   S e t t l i n g  Ponds Aerated  Stabi  1 i z a t i  on Bas in  

18  925 1113 24 meter  two,  each - approx imate ly  5 d a y   r e t e n t i o n  
diameter o f  22 710m3 1 ag oon 

- 9 (100 h p )   f l o a t i n g   l o w  speed 
mechan ica l   aera tors   p l  us f o u r  
( 7 5  h p )   a e r a t o r s   i n s t a l   l e d  
May, 1978 
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FIGURE 2 EUROCAN P U L P M I L L  E F F L U E N T   T R E A T M E N T  
F A C I L I T I E S  
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3 FEDERAL AND PROVINCIAL ABATEMENT REQUIREMENTS 

Federa l   Pulp and  Paper  Regulations (2,3) were i n t r o d u c e d   i n  1971. 

The P r o v i n c i a l   P o l l u t i o n   C o n t r o l   O b j e c t i v e s   f o r   t h e   F o r e s t   P r o d u c t s  

I n d u s t r y   o f  B.C. were f i r s t   i n t r o d u c e d   i n  1971 (4) and r e v i s e d   i n  1977  (5). 

3.1 Federa l   Requ i rements   fo r   E f f luen t  

U n d e r   f e d e r a l   r e g u l a t i o n s ,   t o t a l  suspended s o l   i d s  (TSS), 

biochemical  oxygen demand (BODS) and tox i c   was tes   a re   p resc r ibed  as 

de le te r i ous   under   t he   F i she r ies   Ac t .  To date,   the  federal   approach t o  

regu la t ion   imp lementa t ion   has  been t o   a c h i e v e   c o m p l i a n c e   v i a   t h e   p r o v i n c  

Waste  Management Branch  permit   system.  This  approach  has  general ly  been 

i 

w o r k a b l e ,   e s p e c i a l l y   f o r   m i l l s   d i s c h a r g i n g   t o   f r e s h w a t e r  where p r o v i n c i a l  

requi rements  have  para1  le led  federa l   regulat ions.  The parameters   o f  TSS, 

BOD5 and t o x i c i t y  have  been  assessed i n   S e c t i o n  4 on t h a t   b a s i s .  

a1 

3.2 Prov inc ia l   Requi rements f o r  E f f l u e n t  and S o l i d  Waste 

The Eurocan  pu l   pmi l l  i s  r e q u i r e d   t o  meet t h e   e f f l   u e n t  

requ i remen ts   ou t l i ned  i n  pe rm i t  PE-292, which was l a s t  amended December 5, 

1975,  and w h i c h   r e f l e c t s   t h e   1 9 7 1   P o l l u t i o n   C o n t r o l   o b j e c t i v e s .  The pe rm i t  

a l l o w s   f o r  an e f f l u e n t   d i s c h a r g e   o f  68 200 m3/d t o   t h e   K i t i m a t   R i v e r .  

E f f l u e n t   c h a r a c t e r i s t i c s   p r e s c r i b e d  on perm i t  PE-292 f o r  TSS, BOD5 and 

t o x i c i t y   a r e   l i s t e d   i n  Appendix 1. Eurocan  has  applied  (June 15, 1981) t o  

t h e  WMB t o  amend permi t  PE-292 t o   r e f l e c t   t h e  1977 o b j e c t i v e s  and a 

proposed   p roduc t i on   ra t i ng   o f   1040  

I n d u s t r i a l   s o l i d   w a s t e   d i  

s t i p u l   a t e d   i n   p e r m i t  PR1650 i ssued 

s e t t l   i n g  pond sol ids ,   green 1 i q u o r  

and wood mil 1 wastes. A water  qual 

p a r t  o f  t h e   p e r m i t   ( F i g u r e  3 ) .  
Domestic sewage f rom  the  

A D t  /day  (Appendix I ) . 
sposa l   requ i remen ts   f o r   t he   pu l   pm i l l   a re  

November 26, 1974. Refuse  includes 

dregs,   s l   aker   dregs,   power  bo i ler   ash 

i t y  moni tor ing  program i s   r e q u i r e d  as 

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

K i t i m a t  mun ic ipa l  sewage sys tem  wh ich   cons is ts   o f  an aerated  lagoon. The 

sewage o u t f a l l   i s   l o c a t e d   j u s t   u p s t r e a m  o f  t h e   p u l p m i l l   o u t f a l l .  
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4 EFFLUENT ASSESSMENT 

4.1 TSS and BOD5 f o r  1976 t o  1980 
Discharges   o f  TSS and BOD5 f r o m   t h e   f i n a l   a e r a t e d   s t a b i  1 i z a -  

t i o n   b a s i n  have  been c a l c u l a t e d   f o r  1976 t o  1980 (Table 3 ) .  The va lues 

r e f l e c t  an a p p r o x i m a t e   d a i l y   l o a d i n g   f o r  a given  month  calculated  f rom a 

r e p r e s e n t a t i v e  number o f   i n d i v i d u a l   d a i l y   p r o d u c t i o n  and e f f l u e n t   q u a l i t y  

r e s u l t s   f o r   t h a t  month. 

The y e a r l y   a v e r a g e   l o a d i n g   f o r  BOD5 ranged  between 5 164 
Kg/day i n  1976 t o  7 240 Kglday i n  1980. Wi th   t he   excep t ion  o f  1977 and 

1980, the  year ly   averages  were  be low  the  Eurocan  permi t  1 imit of 6 750 
Kg/day. For TSS, the   year ly   average  load ing   ranged  f rom 5 950 Kg/day i n  

1976 t o  11 454 Kg/day i n  1978. Up t o  1979, t h e   y e a r l y   a v e r a g e s   a l l   e x -  

ceeded the   pe rm i t  limit o f  6 750 Kg/day.  For  the  second  hal f   of  1979, t h e  

TSS l o a d i n g  was 4 713 Kg/day  compared t o   t h e   f i r s t   h a l f   l o a d i n g  of 11 910 
Kg/day. I n  1980, t he   yea r l y   ave rage  was 5 950 Kg/day  and i s  a s i g n i f i c a n t  

r e d u c t i o n  compared t o   e a r l i e r   y e a r s .  

4.2 T o x i c i t y  f o r  1974 t o  1980 
P r o v i n c i a l  1971 o b j e c t i v e s  ( 4 )  i n   f o r c e   u n t i l  1977, s p e c i f i e d  a 

s t a t i c   b i o a s s a y   t e s t   i n   w h i c h  50% o f   t h e   t e s t   f i s h   s u r v i v e  a 96-hour  ex- 

p o s u r e   t o  a s p e c i f i c   e f f l u e n t   c o n c e n t r a t i o n .  A 90% e f f l u e n t   c o n c e n t r a t i o n  

was t o  be  used  where t h e   f i n a l   e f f l u e n t   d i l u t i o n  was g rea te r   t han  20:l and 

a 100% concen t ra t i on  where d i  1 u t i  on was 1 ess  than 20: 1 i n   t h e   r e c e i v i n g  

water  (as i s   t h e  case f o r   t h e  Eurocan  pu l   pmi l l  ). E f f l u e n t   t e s t i n g  was 

r e q u i r e d   q u a r t e r l y ,   w i t h  a p r o v i s i o n   f o r   w e e k l y   t e s t i n g   i n   t h e   e v e n t   o f  

f a i l u r e  t o  meet t h e   s p e c i f i e d   t o x i c i t y   l e v e l .  The 1977 o b j e c t i v e s  (5) 
s p e c i f y  50% s u r v i v a l   d u r i n g  a 96-hour s t a t i c   b i o a s s a y   o f  100% e f f l u e n t  

i r r e s p e c t i v e   o f   d i l u t i o n   p o t e n t i a l .  A month ly   mon i to r ing   f requency  i s  

suggested i n   t h e  1977 o b j e c t i v e s  and i f  a f a i l u r e   i s   d e t e c t e d ,   t h e  

f requency  should  be  every  two weeks u n t i l   t h e   o b j e c t i v e  is  met. 

Walden " e t  a1 . (6) r e p o r t e d   t h e   p r o v i n c i a l   o b j e c t i v e   o f  50% su r -  

v i v a 1   i n  a 90% e f f l u e n t   c o n c e n t r a t i o n   o v e r  96 h o u r s   e x p o s u r e   ( s t a t i c   t e s t )  
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t o  be s l i g h t l y  more s t r i n g e n t   t h a n   t h e   f e d e r a l   r o u t i n e   m o n i t o r i n g   b i o a s s a y  

of 80% s u r v i v a l   i n  a 65% e f f l u e n t   c o n c e n t r a t i o n   o v e r  96 hours  exposure 

( s t a t i c   t e s t ) .  

I n  December 1975, E.P.S. i n i t i a t e d  an e f f l u e n t   m o n i t o r i n g   p r o g r a m  

t o  de termine  the   ex ten t   o f   compl iance o f  B.C. p u l p m i l l s   w i t h   f e d e r a l  

standards.  Under  the  program,  each mill s e n t   e f f l u e n t  samples t o   t h e  

E.P.S. l a b o r a t o r y   f o r   b i o a s s a y .  The e f f l u e n t   c o n c e n t r a t i o n s   t e s t e d   a t  90% 
and 100% d i r e c t l y   r e l a t e d   t o   p r o v i n c i a l   o b j e c t i v e s  and those a t  65% w i t h  

federa l   mon i to r ing   requ i rements .  

A l i s t i n g  o f  a l l  b ioassays  conducted on the   Eurocan  pu lpmi l l  

o v e r  1974 t o  1980 a r e   i n c l u d e d   i n  Appendix I 1  and a summary o f   t h o s e  

r e s u l t s   i s   p r o v i d e d   i n   T a b l e  4. 

The r e s u l t s  show t h a t   t h e   t o x i c i t y  removal  performance  of  the 

a e r a t e d   s t a b i l i z a t i o n   b a s i n  has  up t o   t h e   w i n t e r  of  1980/81 been h i g h l y  

v a r i a b l e  and genera l ly   substandard.  The annual  percent  of  samples  passing 

t h e  100% ef f luen t   s tandard   ranged  f rom 30% i n  1976 t o  57% i n  1978. The 

a d d i t i o n   o f  300 hp o f   a d d i t i o n a l   a e r a t i o n   c a p a c i t y   t o   t h e   a e r a t e d   l a g o o n   i n  

May, 1978 may have   con t r i bu ted   t o   t he   improvemen t   i n   t ox i c i t y   remova l   no ted  

i n  1979 w i t h  77% o f  t h e  samp les   pass ing   t he   t ox i c i t y   t es t .  However, over  

t h e  1979/80 w i n t e r   p e r i o d  and t h e  1980 s p r i n g   p e r i o d   t h e   e f f l u e n t   f a i l e d   t o  

pass t h e   t o x i c i t y   s t a n d a r d s  and o v e r a l l   o n l y  30% o f   t h e  samples  passed t h e  

100% e f f l u e n t   s t a n d a r d   i n  1980. A 107 m e t e r   e x t e n s i o n   o f   f l o a t i n g   b a f f l e  

was added t o  t h e  152 meter wooden b a f f l e   i n   t h e   a e r a t i o n   s t a b i l i z a t i o n  

b a s i n   i n  September 1980. The i n s t a l l a t i o n  was  made t o  reduce  poss ib le  

s h o r t   c i r c u i t i n g   i n   e f f l u e n t   t r e a t m e n t  (G.Tanner, per.cornm.,  EPS). Fo r   t he  

l a s t   q u a r t e r   o f  1980 and  up t o  May, 1981 (EPS unpubl ished 1981 bioassay 

r e c o r d s )   t h e   e f f l u e n t  has  been  non-acute ly   tox ic .   Thus,   the  fa i lures 

u s u a l l y   e x p e r i e n c e d   o v e r   t h e   w i n t e r   p e r i o d   d i d   n o t   o c c u r   i n  1981. 
Shou ld   t he   reader   w ish   t o   rev iew   acu te   t ox i c i t y   b ioassay  

m o n i t o r i n g   i n   d e t a i l  he i s   r e f e r r e d   e l s e w h e r e  (7,8, 9 , l O ) .  F o r   d e t a i l e d  

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

re fe r red   e l sewhere  (7 ,11 ,12 ,13 ) .  



- 11 - 

TABLE 4 ANNUAL PERCENT PASS TO FEDERAL (65% e f f l u e n t  - 80% s u r v i v a l  ) 
AND PROVINCIAL (90% and 100% e f f l u e n t  - 50% s u r v i v a l )  

TOXICITY REQUIREMENTS FROM 1974 t o  1980 

Year 

Annual  Percent  Passing 

Federa l   Prov i   nc i  a1 
Standard  Standard 

6 5% 90%  100% 

Eurocan  Pul pmi 11 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

" " 

" " 

40 (10) 30 (10)  

35 (17) 39 (18) 

40 (10) 57 (14) 

70 (10)  77 (13)  

42 (12) 30 (10)  

Note: ( ) = number o f  b ioassays a t  s p e c i f i e d   e f f l u e n t   c o n c e n t r a t i o n ,  see 

Appendix XI. 
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4.3 M o n i t o r i n g  and Miscel laneous  Studies 

On a month ly   bas is ,   the   Eurocan  pu lpmi l l   submi ts   e f f luen t  

q u a l i t y   r e s u l t s   t o   t h e  Waste  Management Branch and E.P.S. A s tudy  o f  

t h e  Eurocan  treatment  system was made i n  1973 t o  determine  t reatment  

e f f i c i e n c y  (14).  
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5 R E C E I V I N G  WATER FEATURES 

5.1 K i t i m a t   R i v e r  and K i t i m a t  A r m  

5.1.1 K i t i m a t ,   R i v e r .  The K i t i m a t   R i v e r   w i t h   i t s   m a i n   t r i b u t a r i e s  

d r a i n s  an area o f   a l m o s t  200 000 ha.  The m a j o r   p o r t i o n   o f   t h e   d r a i n a g e  

b a s i n  on t h e   e a s t   s i d e   o f   t h e   K i t i m a t   V a l l e y   i s   d r a i n e d   b y   t h e   K i t i m a t  

R i v e r  and by   Ch is t ,   H i rsch ,   Dav ies ,  and McKay creeks. The w e s t   s i d e   o f   t h e  

v a l l e y   i s   d r a i n e d   p r i n c i p a l l y   b y   t h e  Wedeene and L i t t l e  Wedeene R ivers ,  

Anderson  Creek  and  Moore  Creek  (Figure  4). 

The subs t ra te   compos i t ion  o f  t h e  K i t i m a t  R ive r   f rom  the  K i t i m a t  

River  Bridge  downstream t o   t h e   o l d   I n d i a n   v i l l a g e   i s   t y p i c a l l y  a combina- 

t ion   o f   bou l   de rs ,   g rave l  , and  sand. 

5.1.1.1 Hydrology.  Continuous  streamflow  measurements  have  been made by 

t h e  Water  Survey o f  Canada ( s t a t i o n  #08FFOOl) on the   K i t ima t   R ive r   be low 

H i  r sch  Creek s ince  1964. St reamf l  ow data  from  Water  Survey o f  Canada 

r e c o r d s   f o r  1976 t o  1980  (15)  have  been  analysed i n   r e l a t i o n   t o  mill e f f l u -  

e n t   o u t p u t   t o   a s s e s s   p o t e n t i a l   d i l u t i o n   ( T a b l e  5 ) .  Immediate  mix ing  o f  

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

s i d e  o f  t h e   r i v e r  and f u l l   d i l u t i o n   p o t e n t i a l   i s  reached a t  some p o i n t  

f u r t h e r  downstream.  For  the f i v e   y e a r s  summarized,  January,  February  and 

March had f ive-year   month ly   average  f lows o f  54.5m3/s, 55.7m3/s and 

42.6m3/s r e s p e c t i v e l y  and a re   genera l l y   t he   l owes t   f l ow  months (F igu re  

5) .  As d e t e r m i n e d   b y   t h e   r a t i o   o f   p u l p m i l l   d i s c h a r g e   t o   t h e   r i v e r   f l o w ,  

January,   February and  March a r e   t h e  months o f  minimum d i l u t i o n   ( T a b l e  5 ) .  

The  extreme  minimum da i ly   d ischarge  recorded  by  Water  Survey o f  Canada 

(1964-1979) was 9.2m3/s on December 22, 1973(39). A t  t h e   p e r m i t t e d  

d ischarge  vo lume  of  0.79m3/s, t h e   d i l u t i o n   p o t e n t i a l  was 11.6:l. The 

month o f   A p r i l  and t h e  months o f  August  through t o  December all can  have 

p e r i o d s   o f   l o w   p o t e n t i a l   d i l u t i o n   ( T a b l e  5 ) .  Maximum f lows  occur   dur ing  

t h e  months o f  May, June,  and J u l y   w i t h   f i v e - y e a r   a v e r a g e   f l o w s   o f  177m3/s, 

226m3/s,  and 182m3/s, r e s p e c t i v e l y .  



FIGURE 4 K I T I M A T  R I V E R  A N D   M A J O R   T R I B U T A R I E S  
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5.1.2 Kit imat  A r m  
B e l l  and Kallman (1) r e p o r t e d   t h a t   K i t i m a t  Arm migh t  be 

c lassed as a t y p i c a l   B r i t i s h  Columbia f j o r d  and t h a t  it i s  an ex tens ion  

o f   t he   Doug las  Channel  system  (Figure 1). K i t i m a t  Arm i s  a compara- 

t i v e l y  deep (220 m) f j o r d  system w i t h   f r e s h w a t e r   i n f l o w   a t   t h e  head. 

The K i t i m a t   R i v e r   f l o w s   i n t o   K i t i m a t  Arm m a i n l y   v i a   t h e   e a s t e r n  ha1 f o f  

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

fash ion  and forms a r e l a t i v e l y   t h i n   s u r f a c e   l a y e r ,   u s u a l l y   l e s s   t h a n  5 

me te rs ,   o f   f r eshwa te r  (1). I n   a d d i t i o n   t o   t h e   K i t i m a t   R i v e r ,  Anderson 

and  Moore  Creeks d r a i n   i n t o   t h e   n o r t h w e s t   c o r n e r   o f  K i t i m a t  Arm. The 

sur face  f reshwater   layer   ent ra ins  seawater   f rom  be low as it progresses 

towards  Douglas  Channel and the  volume  of   water i n   t h e  upper   layer  

moving  seaward  gradual 1 y inc reases   w i th   d i s tance   f rom  the  head o f  

K i t i m a t  Arm (1). S ince   t he   b rack i sh   l aye r  does n o t   s u b s t a n t i a l l y  deepen 

seaward, t he   f l ow   th rough   the   su r face   l aye r ,  and hence t h e   c u r r e n t  

ve loc i t y ,   i nc reases   w i th   d i s tance   f rom  the   K i t ima t   R ive r  (1). B e l l  and 

Kallman (1) r e p o r t e d   t h e r e   i s   e v i d e n c e  of f reshwater  hugging  the  western 

shore  as f a r   s o u t h  as B ish  Creek. 

Bel 1 and  Kallman (1) c o n c l u d e d   t h a t   t h e r e   i s  a t y p i c a l  

t w o - l a y e r e d   c i r c u l a t i o n   i n   K i t i m a t  Arm. There i s  a ne t   su r face   ou t f l ow  

seaward resu l t i ng   f rom  the   i npu t   o f   f r esh   wa te r   f rom  the   K i t ima t   R ive r  

and  Anderson  and  Moore  Creeks . A ne t   up - in1   e t   f l ow  must e x i s t   b e l o w   t h e  

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

b r a c k i s h   s u r f a c e   l a y e r  and t r a n s p o r t e d  seaward. I n   a d d i t i o n ,   t h e r e   i s  

n o   t h r e s h o l d   s i l l   a t   t h e   e n t r a n c e   t o   K i t i m a t  Arm and t h e  deep water 

t e n d s   t o  be r e p l a c e d   q u i t e   r e g u l a r l y  (1). 

B e l l  and Kallman (1) repor ted   tha t   w ind  waves are   bes t  

developed wi th s o u t h e r l y   w i n d s   i n   t h e   w i n t e r .  The waves have an 

eco log ica l   impact  on t h e   d e l t a i c   p o p u l a t i o n s   o f   f l o r a  and fauna 

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

unstable.  
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5.2 F isher ies  Resource A d e t a i  1 ed summary o f   t h e   f i s h e r y   r e s o u r c e s  

o f   t h e   F i s h e r i e s   S t a t i s t i c a l  Area 6, i n c l u d i n g   t h e  K i t i m a t  River ,  

has  been  prepared  by Knapp and  Lashmar (16) and i s  reproduced i n  Appendix 

I I I ( a ) .  The d i s c u s s i o n   i n   t h i s   s e c t i o n   p e r t a i n s   o n l y   t o   f i s h   f o u n d   i n   t h e  

K i t i m a t  R i v e r  and reference  should be made t o  Knapp  and Lashmar ( 6 )   f o r  

i n f o r m a t i o n  on o the r   f i she ry   resources .  

All f i v e   s p e c i e s   o f   P a c i f i c  salmon  as w e l l  as D o l l y  Varden  char, 

c u t t h r o a t   t r o u t  and s t e e l h e a d   t r o u t   a r e   p r e s e n t   i n   t h e  K i t i m a t  River  system 

(16)  . A1 1 f i v e   s p e c i e s   o f  salmon  and s t e e l  head t rou t   wh ich   a re   caught  

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

Chi  nook,  coho  and s t e e l  head a r e   i m p o r t a n t   s p o r t f i  sh i n   t h e   K i t i m a t  area. 

Knapp  and  Lashmar ( 1 6 )   r e p o r t e d   t h a t   t h e r e  has  been a general 

decrease i n  salmon  escapements t o   t h e   B u t e d a l e   s u b d i s t r i c t   d e s p i t e   r e s t r i c -  

t i o n s  imposed on t h e   f i s h e r y .   F l u c t u a t i o n s   g e n e r a l l y  seem t o  be a response 

t o  spawning  cyc les,   changing  env i ronmenta l   condi t ions  ( ice  scour ing and 

f l o o d i n g   o f  spawning  areas) and commerc ia l   f ish ing  pressures  (16) .  The 

K i  t i m a t   R i v e r  and i t s   t r i b u t a r i e s   s u p p o r t  17.5% o f   t h e   t o t a l  salmon  escape- 

ment f o r   t h e   B u t e d a l e   s u b d i s t r i c t   ( 1 6 ) .  The K i t i rna t   R iver   sys tem  incorpor -  

a t e s   t h e   m a j o r   s p a w n i n g   s i t e s   i n   t h e   B u t e d a l e   s u b d i s t r i c t   f o r   c h i n o o k  and 

coho  and  ranks  second f o r  chum and even-year  pinks. Salmon escapements f o r  

t h e   K i t i m a t   R i v e r  and t r i b u t a r i e s   a r e   r e p o r t e d   i n   T a b l e  5 o f  Appendix 

I I I ( a ) .  

The impact   o f   the  Eurocan  d ischarge on salmonids has never been 

s t u d i e d   b u t  Knapp  and  Lashmar (16)  expressed some concerns. They repo r ted  

t h a t  salmon m i g r a t i o n s  span a peri .od  from May, w i t h   t h e   s t a r t   o f   t h e   c h i n o o k  

m i g r a t i o n ,   t o  November, t h e   c o m p l e t i o n   o f   t h e  coho  runs. They i n d i c a t e d   t h e  

e f f e c t s   o f   e f f l u e n t   d i s c h a r g e s  on adult  spawning  success may be  pronounced 

and  immediate,  as i n   m o r t a l i t i e s  due t o   i n c r e a s e d   t o x i c i t i e s ,   o r   l e s s   e v i -  

dent as i n   t h e  case of   decreased egg  and a d u l t   v i a b i l i t y .   F u r t h e r ,   e m e r g e n t  

f r y  w i  11 a1 so be  under  the i n f l  uence o f   t h e   p u l  pmi 11 e f f l  u e n t   d u r i n g   t h e i  r 

seaward   migra t ion .   The i r   smal le r   s ize  and l o n g e r   r e s i d e n c e   t i m e   i n   t h e  

r i v e r  and e s t u a r y  make them  more s u s c e p t i b l e   t o   l o n g - t e r m   e f f e c t s   o f   t h e  

mil 1 e f f l u e n t   ( 1 6 ) .  
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A p i   l o t   p r o j e c t   f o r   b e g i n n i n g  enhancement o f   t h e  K i  t i m a t  c h i  nooks 

was s t a r t e d   i n  1977. T r a y   i n c u b a t i o n   f a c i l i t i e s  were e s t a b l i s h e d   i n  

coopera t i on   w i th   t he   Eu rocan   pu l   pm i l l  and u t i 1  i z i  ng the  company 's   potable 

water   supply   (18) .  

The r e s u l t s   o f   c h i n o o k  salmon s tud ies   conducted   on   the   K i t imat  

r i v e r  system t o  May, 1980  and t h e   p i l o t   h a t c h e r y   o p e r a t i o n  have  been 

repo r ted   by  H i 1  l a n d  " e t  a1 ( 2 0 ) .   I n   t h e   s p r i n g   o f  1978  (March  31 t o  

mid-June) a downstream  trapping  program was i n i t i a t e d   t o   e s t a b l i s h   t h e  

t i m i n g  and popu la t ion   s ize   o f   emigran t   K i t imat   Ch inooks .   A l though an 

e s t i m a t e   o f   t h e   s i z e   o f   t h e   m i g r a n t   c h i n o o k  f r y  and smo l t   popu la t i on  was 

not   obta ined,  a r o u g h   i d e a   o f   t h e   t i m i n g   o f   t h e s e   m i g r a t i o n s  was obtained, 

(20).  Fry m i g r a t i o n  commenced p r i o r  t o  March  31  (the f i r s t  day o f  

t r a p p i n g )  and te rm ina ted  on May 5 (peak  on May 1). The only   ch inook 

y e a r l i n g s   w e r e   c a p t u r e d   i n   e a r l y   A p r i l ,   w i t h  an apparent peak on A p r i l  9. 

I n   t o t a l ,  1578 o f  1976  brood  chinook  smolts  were  coded-wi r e   t a g g e d   d u r i n g  

the   t rapp ing   p rogram  (20) .   Dur ing   the   p rogram,  27,000 coho  smolts  were 

coded-wi r e   t a g g e d   t o   o b t a i n  base1 i n e   i n f o r m a t i o n  on t h e  K i  t i m a t   s t o c k  and 

inc identa l   downst ream  ca tches   inc luded 250,000 chum fry, 77,000 

r i v e r - r e a r i n g   s o c k e y e  f ry  and  10,000 s tee lhead and c u t t h r o a t   t r o u t  and 

D o l l y  Varden  (19). 

Since  1977  (1977 t o  1979)   approx imate ly  314,775 chinook  salmon 

eggs  have  been  taken f o r   t h e   p i l o t   h a t c h e r y   i n   s p i t e   o f   d o n o r   s t o c k  

s c a r c i t y  and r e l a t i v e l y   h i g h   p r e - s p a w n i n g   m o r t a l i t y  (20). Releases t o   t h e  

K i t i m a t   R i v e r   f o r   t h e   b r o o d   y e a r  1977,  1978  and  1979  were 74,823,  151,771 

and 39,199 r e s p e c t i v e l y   ( 2 0 ) .  The number o f  coded-wire  hatchery  "90  day" 

s m o l t s   r e l e a s e d   t o   t h e   K i t i m a t   R i v e r   f o r   t h e   b r o o d   y e a r  1977,  1978  and  1979 

were 74,996,  73,436 and 36,862, r e s p e c t i v e l y  (20). The t a g   r e t u r n s  will be 

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

c o n t r i b u t i o n .  

To p r o v i d e   a d d i t i o n a l   b a s e l i n e   i n f o r m a t i o n  on j u v e n i l e  salmon 

s t o c k s   o f   t h e  K i t i m a t  R ive r ,  DFO commissioned a p r o j e c t   t o   c o l l e c t  and 

a s s e s s   b i o l o g i c a l ,   m i g r a t i o n  and d i s t r i b u t i o n   d a t a  needed f o r   t h e   d e s i g n  

and   ope ra t i ona l   s t ra tegy   o f   t he   p roposed  K i t i m a t  hatchery  (41).  A summary 
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o f  t h e   m i g r a t i o n   t i m i n g  as d e t e r m i n e d   f r o m   t h a t   p r o j e c t   i s   p r o v i d e d   i n  

Appendix I I I ( b ) .   B i r c h   e t  a1 ( 4 1 )  r e p o r t e d   t h a t   s i n c e   t h e   f i e l d   s t u d i e s  

d i d n ' t   s t a r t   u n t i l   e a r l y - A p r i l ,  an estimated  75-80% o f   t h e   o u t   m i g r a t i o n   o f  

p i n k  f r y  may n o t  have  been  monitored. I n   a d d i t i o n ,  chum f ry  m i g r a t i o n   a l s o  

p robab ly  began i n  March  and thus   t he   ea r l y   run  was not   moni tored (41). 
Chinook f ry  m i g r a t i o n s   i n  March  were a l so   m issed   i n   t he   s tudy .  

Paish ( 1 7 )  r e p o r t e d   s i g n i f i c a n t l y   g r e a t e r   c a t c h e s   o f   j u v e n i l e  

sa lmon  f rom  the  vegetated  cent ra l  and e a s t   i n t e r t i d a l   d e l t a   a r e a s   t h a n   t h e  

non-vege ta ted   i n te r t i da l   a reas   o f   t he   wes t  and c e n t r a l   d e l t a .   J u v e n i l e s  o f  
chum, chinook, and  coho  salmon  were s e i n e d   o f f   t h e   r i v e r   d e l t a  and l a r g e s t  

catches  were  obtained i n  May. J u v e n i l e  salmon  were  caught  throughout  the 

sampl ing  per iod  which  extended  over May t o   J u l y .   B i r c h   e t  a1 (41)   repor ted  

t h a t   j u v e n i l e  chum salmon  were  found i n   a l l   p a r t s   o f   t h e   e s t u a r y   i n   A p r i l  

and May, and  were the  most numerous salmonids. They moved seaward i n   l a t e  

May b u t   l a r g e  numbers s u b s e q u e n t l y   r e t u r n e d   i n   J u l y  and remained u n t i l  

August.  Juvenile  chinook  were  present i n   t h e   e s t u a r y   t h r o u g h o u t   t h e   s t u d y  

(ea r l y -Apr i l   t o   l a te -Augus t ) (41 ) .   Ch inook  f r y  were  present i n   A p r i l ,  

peaked i n  May and  most  had l e f t   t h e   e s t u a r y  by J u l y  (41).  Chinook  smolt 

numbers  peaked i n  mid-May  and d e c l i n e d   t h r o u g h   J u l y .   B i r c h   e t  a1 (41) 

r e p o r t e d  coho j u v e n i l e s  were c o n c e n t r a t e d   i n   t h e   c e n t r a l   e s t u a r y .  The coho 

f r y  numbers  peaked i n  June  and they  were s t i l l   p r e s e n t   i n  August  whi le 

smolts  peaked i n  May and moved o f f s h o r e   i n   J u l y .  

" 

" 

H i  1 l a n d   e t  a1 (20) r e p o r t e d   t h a t  an adequate  supply  of   water f o r  
a f u l l   s c a l e   h a t c h e r y  on t h e  K i t i m a t  R ive r  has  been found  next t o   t h e  

Eurocan  intake. Dave McNeil  (per. comm., 1982, K i t i m a t  Hatchery)   repor ted 

t h a t   c o n s t r u c t i o n   o f   t h e  new h a t c h e r y   i s   w e l l  underway  and may be  completed 

i n  1983. I n   t h e   i n t e r i m ,  a p i l o t   o p e r a t i o n   i s   b e i n g   u t i l i z e d  a t  t h e  new 

s i t e   f o r   c h i n o o k ,  chum and  coho  salmon. 

D u r i n g   A p r i l   t o  June 1977, a creel   census of K i t i m a t   R i v e r  

s t e e l  head was  made. From e a r l i e r  1976 work and t h e  1977 samples i t  was 

shown tha t   s tee lhead  spend t h r e e   t o   f o u r   y e a r s   i n   f r e s h w a t e r   b e f o r e  

m i g r a t i n g   t o  sea (18).  A high  percentage  were  repeat  spawners and t h i s  
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appears t o  be cha rac te r i s t i c   o f   sho r t - run ,   sp r ing   m ig ran t   s tee lhead  

populat ions.   Major  spawning  s i tes  were  located  along  the  mainstem  for  

approx imate ly  65 Km, however, many t r i b u t a r y  streams  also  contained 

spawners (18). Knapp and  Lashmar (16)  repor ted  a t r e n d   t o w a r d s   i n c r e a s i n g  

numbers o f   a n g l e r s  and  catches i n   r e c e n t   y e a r s   i n   t h e   s t e e l h e a d   s p o r t  

f ishery.   Steelhead  spawning  occurs  f rom  February  to  May, w i t h   t h e  peak 

o c c u r r i n g   i n   A p r i l  ( 1 6 ) .  

Eulachon  have  been an impor tant   source of food  and o i l   t o   t h e  

peop le   o f   the   K i tamaat   V i l lage ,   however ,   recent ly   fewer   f i sh   have been 

taken ,   poss ib l y  as a r e s u l t   o f   t a i n t i n g   b y   p u l p m i l l   e f f l u e n t  (16) .  Eulachon 

spend  most o f  t h e i r   l i f e   i n   c o a s t a l   w a t e r s ,   m i g r a t i n g   d u r i n g   t h e i r  second 

o r   t h i r d   y e a r s   i n t o   f r e s h w a t e r   t o  spawn, u s u a l l y   f r o m  March t o  May. The 

a d u l t s   d i e   a f t e r  spawning  and t h e  eggs   incubate   fo r  2-3 weeks p r i o r  t o  

ha tch ing .  The newly  hatched f r y  m ig ra te   a lmos t   immed ia te l y   t o  sea (16). 
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6 ENVIRONMENTAL IMPACT AND ASSESSMENT STUDIES 

B e l l  and Kal lman  (1)   compi led and r e v i e w e d   t h e   s t a t u s   o f   e n v i r o n -  

mental  knowledge up t o  1976 f o r   t h e  K i t i m a t  R i v e r  and es tua ry .   Add i t i ona l  

i n f o r m a t i o n  has s i n c e  been c o l l e c t e d   a s   p a r t   o f   t h e   E u r o c a n   p u l p m i l l   e n v i -  

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

on t h e   K i t i m a t   R i v e r .  

6.1 R i  ve r   S tud ies  

Pre-pul prni 11  surveys o f   t h e  K i  t i m a t  R i v e r  and upper K i  t i m a t  A r m  

( w a t e r   q u a l i t y  and b e n t h i c   i n v e r t e b r a t e s )  were  conducted  on  behal f   of  

Eurocan i n  1969-70  (21) .   Post -pu lpmi l l   surveys  o f  a s i m i l a r   n a t u r e   w e r e  

made i n  1971 (22 ) .  Water q u a l i t y  and macro inver tebrate  surveys  were made 

c o n c u r r e n t l y  on t h e   K i t i m a t   R i v e r   i n  1973 (23)  and  1976 t o  1980 i n c l u s i v e  

(24, 25, 26, 27, 38).  Water q u a l i t y   s u r v e y s   f o r  mill usage  purposes  were 

made ove r   Ju l y  1966 t o   J u l y  1968  (28).   Eurocan  have  also  col lected  water 

q u a l i t y   d a t a  on t h e   K i t i r n a t   R i v e r  on a semi- regular   bas is   over   1970 t o  

1979. 

6.1.1 Water Q u a l i t y .  A summary b y   t h e   a u t h o r   o f   t h e   w a t e r   q u a l i t y   d a t a  

co l l ec ted   by   Eu rocan  on t h e  K i  t i m a t  River  over  1973 t o  1980 i s   r e p o r t e d   i n  

Appendix  IV(a).  May and  September  were  summarized  as t h e y   c o n s t i t u t e   t h e  

m o n t h s   w i t h   t h e   l a r g e s t   d a t a  base.  Samples c o l l e c t e d  on  March 31, 1977  and 

A p r i l  22, 1980  have  been  included i n   t h e  May summary on t h e   b a s i  s they   rep-  

resen t   t he   Sp r ing   pe r iod .  Sample s t a t i o n s   r e f e r r e d   t o   a r e  shown on F i g u r e  

6. F o r   s t a t i o n s  3 t o  6, c r o s s   p r o f i l e s   a r e   t a k e n  and  (a )   denotes   tha t   the  

sample was three  meters  f rom  the  west  bank, ( b )  c e n t e r   o f   t h e   r i v e r  and  (c)  

t h ree   me te rs   f rom  the   eas t  bank. S t a t i o n  2a  was loca ted   app rox ima te l y  30.5 

meters  downstream o f  t h e   d i f f u s e r  and s t a t i o n  3a was approx imate ly  400 

meters  downstream o f   t h e   d i f f u s e r .  

The  most n o t i c e a b l e   e f f e c t   o f   t h e   p u l   p m i l l   d i s c h a r g e  i s  a t  
s t a t i o n  Za, f o r   b o t h   S p r i n g  and F a l l ,   w i t h   e l e v a t i o n s  above b a s e l i n e   f o r  

temperature,   sodium,  co lour ,   conduct iv i ty ,  and t o t a l   s o l i d s .  The e f f l u e n t  
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i s   i n i  ti a1 l y  channel 1 ed a long  the   wes t   s ide   o f   the   r i ver   be fore   comple te  
m i x i n g   i s   e v i d e n t   r i g h t   a c r o s s   t h e   r i v e r   a t   s t a t i o n  4,  1.6 Km downstream. 

For  Spring  (March-Apri l  -May) and Fa1 1 (September),  colour, sodium and con- 

d u c t i v i t y   g e n e r a l l y  remained  above  background l e v e l s   t o   s t a t i o n  6 i nd ica-  

t i n g   t h e   i n f l u e n c e   o f   t h e   e f f l u e n t   i s   s t i l l   d e t e c t a b l e  2.4 Km downstream. 

February and March are   genera l l y   the  minimum r i v e r   f l o w  months and thus   the  

per iods when  maximum p o t e n t i a l  change i n  water  qual i t y  due t o   p u l   p m i l l  
e f f l u e n t  would be expected. 

On March 31,  1977 a h igh   tempera ture   o f  20°C was measured a t  
s t a t i o n  2a, 30.4 meters downstream o f   t h e   o u t f a l l  [Appendix  IV(a)]. The 

upstream r iver   temperature was 5.2"C and the  e f f luent   temperature was 28°C 
[Appendix  IV(a)]. The r i v e r   f l o w  was 46m3/s and t h e   e f f l u e n t   f l o w  was 
0 . 8 4 d / s  f o r  a t h e o r e t i c a l   d i l u t i o n   r a t i o  o f  55:l. Although 20°C i s  

be low  the  upper   le tha l   temperatures  for   Pac i f ic  salmon f r y  (21.3-22.9"C) a t  

an acc l   imat i  on temperature o f  5OC [ B r e t t  (37)], it i s  a notable  temperature 
i n c r e a s e   s i g n i f y i n g   p o o r   d i l   u t i o n   d u r i n g  a p e r i o d   o f  downstream  salmon 

emigra t ion .   Bre t t  (40)  repor ted   tha t   p ink  and chum salmon f r y  were l e a s t  

res is tan t   to   e leva ted   tempera tures .   For   p ink  salmon, he r e p o r t e d   t h a t   a t  

t h e  5°C accl imat ion  temperature,   mor ta l i ty  was unexpectedly   rap id  a t   the 

22.5"C and 23°C tempera tures .   Unfor tunate ly ,   su f f i c ien t   f i sh   weren ' t  

a v a i l  ab1  e to   t es t   l ower   t empera tu res  (40). A summary o f  Eurocan's f i n a l  

e f f luent   temperatures  for  March, A p r i l  and May (1977-1980) a r e   g i v e n   i n  

Appendix  IV(b).  General ly,  eff luent  temperatures  are  below 28°C i n  March 

and Apr i  1. However, shou ld   fu tu re   e f f luen t   mon i to r ing   resu l ts   and/or  
receiv ing  water  studies  indicate  unacceptably  h igh  temperatures  dur ing  the 

spr ing  per iod,   cons iderat ion  should be g iven  to   assess ing  the  e f fect  of 

short-term  thermal shocks o f   p u l  pmill e f f l u e n t  on j u v e n i l e  salmon 

( p a r t i c u l a r l y   p i n k  and chum salmon f ry )   acc l imated   to   low  tempera tures .  

Beak ( 2 3 )  r e p o r t e d   t h a t   t h e   l o c a l i z e d   e f f e c t  o f  t he   pu l   pm i l l  

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

has never been studied.  Dissolved oxygen pe rcen t   sa tu ra t i on   l eve l s  were 

ca l   cu l   a ted  f rom  the  temperature and d isso lved oxygen l e v e l  s reported  by 
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Eurocan  [Appendix IV (a) ] .   Sa tura t ion   leve ls   in   Spr ing  and Fa l l   per iods  

remained  above 90% satura t ion ,  even a t   s t a t i o n  2a. 

6.1.2 Benthos.  Various  sample s t a t i o n   l o c a t i o n s  used i n   t h e  Eurocan 

environmental  program t o   m o n i t o r   t h e  K i  t imat   River   are shown  on Figure 6. 

F i e l d  methods  used in   the   macro inver tebra te   surveys   a re   ou t l ined   in   Tab le  

6. 
It shoul d be no ted   t ha t   t he   o r i g ina l   p re -pu l  pmill surveys and 

t h e  f i  r s t   p o s t - p u l  pmi 11 survey u t i  1 i zed a r t i f i c i a l   s u b s t r a t e  sampl e rs  

f o r   m a c r o i n v e r t e b r a t e   c o l l e c t i o n s   i n   J u l y  and August whi le  the  surveys 

over 1973 t o  1980 u t i l i z e d  sample  methods t h a t  sampled the   na tu ra l  

substrate.  Since 1973, f o r  a1 1 bu t   t he  1976 survey (when a Surber 

sampler was used)  samples  have  been c o l l e c t e d   w i t h  a Waters and  Knapp 

c i r c u l a r  sampler.  With  the  exception  of  the 1979 survey, which was delayed 

t o   t h e  end o f  October due t o   h i g h   r i v e r   f l o w s ,   t h e  Fa1 1 surveys  have a l l  
been made i n  September. A spr ing  survey was f i r s t  made i n  May 1978, but 

was not  repeated i n  1979  due t o   h i g h   r i v e r   f l o w s .  A spr ing  survey was 

conducted  again i n   A p r i l ,  1980. Comparisons made between the   ea r l i es t   p re -  

and post-pulpmi l l   surveys and the   l a te r   pos t -pu lpmi l l   su rveys   a re   no t  

warranted,   pr imar i ly  due t o   t h e   d i f f e r e n c e s   i n  sample  methods and t o  

seasonal v a r i a b i l i t y   i n   i n v e r t e b r a t e   l i f e   c y c l e s .  

Sample s t a t i o n s  downstream o f  t h e  Eurocan o u t f a l l  have  been 

r e p o r t e d   t o   i n d i c a t e   t h a t  some d i s r u p t i o n   i n   t h e   b e n t h i c   i n v e r t e b r a t e  
community structure  occurs.   In  d iscussing  the  survey  f indings,  the 

consu l tan ts  have  categorized  the  macroinvertebrates i n  t e r m s   o f   p o l l u t i o n  

s e n s i t i v i t y   ( b i o t i c   i n d e x ) .  Group 3 organisms  are  considered  pol lut ion 

s e n s i t i v e ,  Group 2 organsims as f a c u l t a t i v e  and  Group 1 organisms  are 
p o l l u t i o n   t o l e r a n t .  A summary by  the  author o f  the  1973  and  1976-1980 F a l l  

survey  f ind ings,  as repor ted   in   the   consu l tan t   repor ts ,   a re   reproduced  in  

Table 7. The t o t a l  average number o f  organisms  per  square  meter  and  the 

average number p e r   p o l l u t i o n   s e n s i t i v i t y   g r o u p   i s  based on an a n a l y s i s   o f  
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TABLE 6 FIELD METHODS USED I N  THE EUROPEAN PULPMILL 
MACROINVERTEBRATE  STUDIES 

Report 
(Year  Reference) - Benthos 

P re-Pul mi 1  1 

1969-1970 (18) - 5 sample loca t ions ;  
- a r t i f i c i a l   s u b s t r a t e   s t e e l   t r a y s ,  1 month 

co lon i za t i on ,  6 per   s ta t i on ,   Ju l y  and 
August 1969,  1970. ....................................................................... 

Post-Pul pmi 11 

1971  (19) 

1973  (20) 

1976  (21) 

1977  (22) 

1978  (26) 

1979  (27) 

1980  (38) 

- 5 sample l oca t i ons ;  
- a r t i f i c i a l   s u b s t r a t e   s t e e l   t r a y s ,  15" dia., 

1 month co lon iza t ion ,  6 p e r   s t a t i o n ,   J u l y  
and  August, 1971. 

- 6 sample loca t ions ;  - c i r c u l a r  sampler  (Waters and Knapp, 1961) 
10 r e p l i c a t e s   p e r   s t a t i o n   i n  September 
1973 (S ta t i on  5 n o t  sampled). 

- 8 sample loca t ions ;  
- Surber sample (.093m2), 4 r e p l   i c a t e s  

p e r   s t a t i o n   i n  September 1976. 

- 8 sample loca t ions ;  - c i   r c u l   a r  sampler  (Waters and Knapp, 1961) ,  
( .13m2), 4 r e p l   i c a t e s   p e r   s t a t i o n   i n  
September 1977; 

- a1 so periphyton  scrapings. 

- per  1977 b u t   w i t h  a May 1977 sampling 
added. 

b- per  1977 bu t  samples c o l l e c t e d   i n  
October and  no spr ing  sampling. 
A1 s o ,  no per i   phyton  scrapi  ngs. 

- per  1977, Spring samples c o l l e c t e d   i n  
Apr i  1 
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TABLE 7: W W R Y  OF THE AVERAGE MER PER sQUPRE FETER OF poU_UTION SENSITIVITY GRWS OF 

M4CROINVERTEBWlES AND W L E  DIVERSIP( FR(M THE FALL EUROCAN WLPMILL KITIWT RIVER 
SMMYS 

STATION 8 STATION 1 
1973  (1976) 1977 1978 (1979)*  1980  1973  (1976)  1977  1978  (1979)  1980 

GIWP 3 - 143.0  269.3  202.3  139.2  51.9  67.7  83.9  378.9  517.7  286.5  669.0 
Group 2 - 3.2 9.6 0 0 48.1 13.1 5.4 32.7 10.0 1.9 153.8 
Group 1 - 0 0 0 0 48.1 0 0 15.4 7.7 0 720.9 

- 
Average - 146.2  278.9  202.3  139.2  148.3 80.8 89.3  427.0  535.4  288.4  1424.6 
#/$ 

Diversity - l.% 2.31 0.83 0.69  2.81 1.10 2.06  3.44  1.89  3.09  3.03 

Total - 5 10 3 3 9  3  5  19 11 14  14 
Taxa 

Total - 12 47 17 16 22 11 9 80 72 46 103 
Nurber 

STATION 2 STATION 2a 
1973  (1976)  1977  1978  (1979) 1980 1973 (19/6)  19/7 1978  (1979) 198ok*f 

Group 3 211.5 740.2 421.2 404.6 136.6 459.5 - 105.4 188.5 16.8 61.6 274.9 
Group 2 283.8 101.1 17.3 9.2 5.8 123.0 - 51.7 15.4 33.0 0 49.9 
Gnxlp 1 14.6 0 0 0 0 59.6 - 0 0 592.3 0 5.8 

Average 509.9 841.3  438.5  413.8  142.4  642.1 - 157.1 203.9 642.1  61.6  334.5 
#G 
Diversity 2.81  2.03  2.43  2.55  1.95  3.64 - 2.85  1.92  2.13  2.25  3.15 

Total 14 13 11 11 6 18 - 9 11 5  5 14 
Taxa 

Total 65  93  53  62  14  95 - 16 47  7 8 47 
Nunber 

1973 * For 1973 3=3a, 4=4a, 6 6 .  (hly p a r  Cladocenans included i n  benthic fauna at  station 

(1976) Surber  sanpl es, for  a1 1 other years Waters  and  Knapp sanpler. 
(1979)* Station 8 i n  1979 relocated t o  east shore. 
(1979) Samples collected i n  October, fo r   a l l  other years the samples WE collected i n  

1980 * Station 2a i n  1980, 46 meters  dow7strean  and not usual 30 meters downstrean. 

2. 

Septenber. 

Station 3a in 1980,  213 meters  dornstrean and not usual 400 meters  dowstrean. 

and total taxa  derived frm one sanple o f  four  replicates. 
NOTE : Average  mmber per square meter based on four rep1 icates. Diversity, total nunber 
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TABLE 7: S W W Y  OF SHE A V E W  MER PER sQWRE EI€X CX FULLUTION SENSITIVITY GROUPS OF 
MACXOINVERWRATES AN) S W L E  DIVERSITY FRCN THE FALL ECRCCAN PULPMILL K I T I N T  RIVER 

SURVEYS 

STATION 3a STATION 4a 
1973* (1976) 1977  1978  (1979)  1980-  1973f  (1976)  1977  1978  (1979)  1980 

Group 3 55.3 64.6 134.6 227 115.3 71.1 156.2 126.5 125 72.3 19.3 92.3 
Group 2 8.5 41.9 263.5 28.4 7.6 167.3 97 35 209.7 11.5 1.9 63.4 
Group 1 330 0 69.2 7.7 3.8 132.6 71.5 5.4 30.8 7.7 0 82.7 

Average 398.8 106.5  467.3  263.1  126.7  371.0  324.7  116.9  365.8  91.5  21.2  238.4 
# h 3  

Diversity 0.72  2.81  2.03  2.71 3.04 2.69  3.20  3.34  3.29  2.63 0 3.13 

Total 5 9 14 12 11 11 15 11 15 7 1 11 
Taxa 

Total 52  17 94 52 20 69 56 17 57 12  2  32 
Nuher 

STATION 5a STATION 6a 
1973  (1976) 1977 19/8 (1979) 1980 1973* (1916) 1977  1978  (1979)  1980 

Group 3 - 16.1 9.6  9.2  69.2  11.5 22.4  43  15.4  155.4  13.5  94.2 

Group 1 - 0 3.8 0 0 90.4 50 3.2 6308.0 90.8 0 1814.8 
G n ~ p  2 - 0 240.3 0 0 123.0  39.2  8.6  7.7  48.4 0 336.4 

Average - 16.1  253.7  9.2  69.2  224.9  111.6  54.8  6332.1  293.8  13.5  2245.5 
#/$ 

Diversity - 1.48  2.65  1.00 0.50 2.59  2.87 2.12 0.18  3.12 0 2.81 

Total - 3  9 2 2 8 10 5  4  12 1 9 
Taxa 

Total - 3  37 2 9 3 3  15 11 123 46 1 21 

1973 * 

(1976) 
(1979) 

(1979)* 
1980 - 
NOTE : 

For 1973  3=3a,  4=4a, 6=6a. ckrly p a r  Cladocerans included  benthic fauna at station 
2 
Surber Samples, f o r   a l l  other years Waters  and  Knapp sanpler. 
Samples col 1 ected i n  October, for  a1 1 other years the sanples were collected i n  
Septenber. 
Station 8 i n  1979 re1  ocated t o  east shore. 
Station 2a i n  lW, 46 meters dcnu-tstm and not usual 30 nleters Wstrean. 
Stat im 3a i n  1980,  213 meters damstrean and not usual 400 meters  dowstrean. 
Average  nunber per square m t e r  based  on four rep1 icates. Diversity, total nunber 
and total  taxa  derived fm  one ssnple of four  replicates. 
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a l l   t h e   r e p l i c a t e  samples. The i n d i v i d u a l   s t a t i o n   d i v e r s i t y   i n d e x ,   t o t a l  

taxa and t o t a l  number o f  organisms  were  determined  from one sample which 

received a d e t a i l e d   i d e n t i f i c a t i o n   t o   t h e   h i g h e s t  taxonomic  level   feasible,  
u s u a l l y   t o  genus or  species. 

Since 1973, the  environmental  monitoring  surveys have  been 

designed t o  separa te   the   e f fec ts  o f  t h e   K i t i m a t  Ci ty sewage o u t f a l l  and t h e  

Eurocan p u l p m i l l   o u t f a l l .  From Table 7 i t  i s  ev iden t   t ha t   t he   two   con t ro l  

s t a t i o n s ,   s t a t i o n s  8 and 1, have genera l l y  been dominated  by Group 3 orga- 

nisms. However, EVS (38) showed t h i s   n o t   t o  be t h e  case i n  every  year as 

l a r g e  numbers o f   o l igochaetes  were  repor ted  a t   the  cont ro l   s ta t ions i n  
1980. There i s   a l s o  a large  degree o f  y e a r l y   v a r i a b i l i t y   e v i d e n t   i n   t e r m s  

of   the  s tanding  crop ( # / m 2 )  o f  organisms  (Table  7). 

Beak (23 )   repo r ted   t ha t   i n  1973 the   benth ic  community a t   s t a t i o n  

3, b e l o w   t h e   p u l p m i l l   d i f f u s e r ,   s h i f t e d  t o  a dominance o f   o l igochaeta  

(Group 1 organi sms) bu t   t he  community composi t ion  fur ther  downriver 
( s t a t i o n s  4 and 6 )  i nd ica ted  a p a r t i a l   r e t u r n   t o   c o n t r o l   c o n d i t i o n s .  The 

organic  enrichment  found downstream o f   t h e   p u l p m i l l   o u t f a l l  was repor ted 

n o t   t o   c o n s t i t u t e   s i g n i f i c a n t   b i o l o g i c a l   d e g r a d a t i o n  (23).  An increase i n  

t h e  number o f  Group 2 organisms was repo r ted   a t   s ta t i on  2 downstream o f   t h e  

K i  t i m a t  sewage o u t f a l l  (23). C1 adocerans  which were i n c l u d e d   i n   t h e  sample 

ana lys is  as Group 2 organisms,  are  of ten  found  associated  wi th sewage 
1 agoon discharges and do n o t   c o n s t i t u t e  a p a r t   o f   t h e   b e n t h i c  fauna. The 

change i n   t h e   r e s i d e n t  fauna a t  s t a t i o n  2 was considered  not t o   r e f l e c t  
b io log ica l   degradat ion  (23) .  I E C  ( 2 4 )   r e p o r t e d   t h a t   i n  1976, a t   s t a t i o n s  

2a and 3a downstream o f  t h e   p u l p m i l l   o u t f a l l ,  a s h i f t   i n   t h e   b e n t h i c  

i nve r teb ra te   popu la t i on  was noted  wi th  a l a r g e r  number o f  Group 2 organisms 
occur ing   a t   bo th   s ta t ions .  The ol igochaeta  present a t  s t a t i o n  3 (3 

e q u i v a l e n t   t o  3a)  i n  1973 were absent  a l together a t  t h a t   s t a t i o n   i n  1976 
and al though  present,   o l igochaetes were  found i n  much reduced numbers a t  

t h e   s t a t i o n s   f u r t h e r  downstream i n  1976 (24). A dramatic  increase i n  
popu la t ion  numbers occurred downstream o f   t h e  sewage o u t f a l l   ( s t a t i o n  2 )  
a g a i n   i n  1976 b u t   t h i s  was r e p o r t e d   t o  be l a r g e l y  due t o  Cladocerans and 
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which were subsequent ly  excluded  f rom  the  f inal   data summary (as seen i n  

Table 7 )  s ince  they were n o t   t r u l y  a benthic  species  (24). A subs tan t ia l  

i n c r e a s e   i n   t h e  number o f  Group 3 o rgan isms  (p r imar i l y   the   cadd is f l y  

Agapetus)  also  occured a t  s t a t i o n  2 i n  1976 and t h i s  was r e p o r t e d   t o   i n d i -  
ca te  an enr iched  condi t ion  (24) .  I E C  ( 2 5 )   i n d i c a t e d   t h a t   i n  1977 b io -  

logical   impai   nnent was e v i d e n t   a t   s t a t i o n  6a, 2.4 Km downstream o f  t h e  

d i f f u s e r ,  where oligochaeta  dominated  the  benthos.  This  impairment was 

r e p o r t e d   t o  appear t o  co inc ide   w i th   low  ve loc i ty   cond i t ions  i n  t h e   r i v e r .  
I n  1977, s t a t i o n  2a  was dominated  by Group 3 organisms and p r i m a r i l y   t h e  

mayfly  Rithrogena.  Stat ions 3a, 4a and 5a exh ib i t ed   l a rge r   popu la t i ons  
compared t o  1976 and were dominated  by Group 2 organisms  (25).  There were 

no  signs o f  b io log i ca l   en r i chmen t   a t   s ta t i on  2 i n  1977  and populat ion 
numbers remained s i m i l a r   t o   t h e   c o n t r o l   s t a t i o n s  (25) .  

I E C  (26)   conducted   r i ver   surveys   in  May and September,  1978 t o  

assess  seasonal  differences.  For  both months, a s h i f t   i n  dominance from 

group 3 organisms t o  Group 1 organisms was observed a t   s t a t i o n  2a  imme- 

d i a t e l y  downstream o f   t h e   d i f f u s e r   ( 2 6 ) .  The organism  that   accounted  for  

t h i s  change was an o l   igochaete   (S ty lodr i  1 us her i   ng ianus)  . Wi th   the  

e x c e p t i o n   o f   s t a t i o n  4a i n  May, Group 3 organisms  dominated  the  benthos a t  

s t a t i o n s  3a t o  5a f o r  May and September  compared t o   t h e   F a l l   o f  1977 when 

Group 2 organisms  prevai led  (26). The h ighest   densi ty  o f  Group 2 organisms 

o c c u r r e d   a t   s t a t i o n  4a i n  May. A t  s t a t i o n  6a i n  1978, t h e r e  was a decrease 

i n   t h e   d e n s i t y   o f  Group 1 organisms f o r   b o t h   t h e  May and September surveys, 

r e f l e c t i n g ,  a s i g n i f i c a n t  change from September  1977 (26). A dominance o f  
Group 3 organisms was r e p o r t e d   t o   o c c u r   i n  1978 a t   s t a t i o n  2 downstream o f  

t h e  sewage d ischarge.   In  1979, a May survey was not  conducted due t o   h i g h  

r i v e r   f l o w s  and  changes i n   t h e   r i v e r   b o t t o m   p r o f i l e   ( 2 7 ) .  A s i m i l a r  

s i t u a t i o n   i n  September  1979 necess i ta ted a postponement of the   benth ic  
survey t o   t h e  end o f  October  (27). I E C  ( 2 7 )   r e p o r t e d   t h a t   i n  1979, t h e  

benth ic   popu la t ions   a t   the   s ta t ions  were  dominated  by Group 3 organisms and 

t h a t   i n v e r t e b r a t e   d e n s i t y  was lower  than i n   t h e  September  1977  and 1978 

surveys. I n  1979 t h e   s p e c i e s   d i v e r s i t y   a t   s t a t i o n s  1, 4a and 6a was reduced 
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and i t  was suggested t h i s   m i g h t  be due t o  streambed  scouring  during  high 

f l o w s   e a r l i e r   i n  October. 

EVS (38)  conducted  r iver  surveys i n   A p r i l  and September, 1980. 
They repor ted  there was very l i t t l e   d i f f e r e n c e   i n   t h e  percentage  of  orga- 

n isms  w i th in   each  po l lu t ion   sens i t i v i t y   g roup ing   a t   s ta t ions  8, 1 and 2 

suggesting 1 i t t l e   e f f e c t  due t o   t h e  sewage discharge. The  number of 

species and i n d i v i d u a l s  decreased a t   s t a t i o n  2 and t h i s  was though t o  
r e f l e c t   d i f f i c u l t i e s   i n  sampling a t   t h a t   s i t e   o r  due t o  a change i n  

substrate.  A t  s t a t i o n  3a, Group 2 organisms  dominated i n   A p r i l  and t h i s  
change was repor ted   to   suggest  a moderate e f f e c t  due t o   t h e  Eurocan 

d ischarge (38). In A p r i l ,  Group 2 organisms  dominated a t  s t a t i o n  5a and 

t h e  most Group 1 organisms  (01  igochaetes) were found a t   s t a t i o n  6a. EVS 

( 3 8 )   r e p o r t e d   t h a t   o l   i g o c h a e t e s   p r e f e r   t o   l i v e   i n   f i n e  sand o r  mud and 
s t a t i o n  6a was t h e   o n l y   s i t e  where s i l t  was observed. They repo r ted   t ha t  

f o r   A p r i l ,   t h e   e f f e c t s   o f   t h e  Eurocan e f f l u e n t  appeared t o  be s l i g h t  and 
1 oca1 i zed t o   s i t e  3a. I n  September,  1980 t h e   i n t e r p r e t a t i o n   o f   t h e   b i o t i c  

index was compl i c a t e d  by the   p resence  o f   la rge  numbers o f  Group 1 organisms 

a t   c o n t r o l   s t a t i o n s  1 and 8 ( 3 8 ) .  EVS (38) r e p o r t e d   t h a t   t h e i r  appearance 

may be due t o  a  number o f   f a c t o r s   u n r e l a t e d   t o   i n d u s t r i a l   d i s c h a r g e s  and 

t h e   i n f l u e n c e  o f  those  factors   s t resses  the need t o   i n t e r p r e t   b i o l o g i c a l  

d a t a   c a r e f u l l y .  In September,  1980 the   h ighes t  number of   species and 
f e w e s t   p o l l u t i o n   t o l e r a n t  organisms  were  found a t   s t a t i o n s  2 and 2a 

downstream o f   e f f l   uen t   d ischarges   (38) .  
IEC (25,26) repor ted  that   the  a t tached  a lgae on t h e   r i v e r  

subs t ra te  was genera l l y   too   sparse   to   war ren t   quant i ta t i ve   sampl ing .   In  
1979, a photographic  record o f  t he   s ta t i on   subs t ra te  was started. 

The cont inuat ion  of   the  present  environmental   program i s  
warrented i n   l i g h t   o f   f i n d i n g s   t o   d a t e  on the   i n f l uence  o f  t h e   p u l p m i l l  
d ischarge.   Cont inued  moni tor ing  o f   the  K i t imat   River  i n  t h e   S p r i n g   i s  

needed, p r e f e r a b l y  no l a t e r   t h a n   A p r i l .  The presence o f   l a r g e  numbers o f  

o l i gochae tes   a t   t he   con t ro l   s ta t i ons  has  been r e p o r t e d   t o   i n d i c a t e   t h a t   t h e  

b i o t i c   i n d e x  system i s  not a1 ways re1   i ab le  and f a c t o r s  such as subst rate 
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t y p e ,   r i v e r   f l o w  and t ime o f  year  must  be  considered i n   t h e   i n t e r p r e t a t i o n  

of  such data.   In  the  annual   reports,  l i t t l e   a t t e n t i o n  has  been g i v e n   t o  
t h e   d e t a i l e d   i n v e r t e b r a t e   i d e n t i f i c a t i o n   d a t a .  A r e v i e w   o f   t h a t   d a t a   i n  

t h e  annual   report  may be o f   v a l u e   i n   a s s e s s i n g  i f  t h a t  component i n d i c a t e s  
any spec i f i c   t rends   re la ted   t o   t he   two   e f f l uen t   d i scha rges .  

6.1.3 Organic  Pol 1 utants.  There i s  no  data  avai 1 ab1  e  on t h e   l e v e l  s o f  

the   t ox i c   o rgan ic   chemica l   cons t i t uen ts   o f   t he  Eurocan k r a f t  mill e f f l u e n t  

( res in   ac ids ) .  There i s  no in fo rmat ion  on t h e   l e v e l s   o f   r e s i n   a c i d s   i n   t h e  

res iden t   b io ta  o f  t h e  K i t i m a t  River  or  estuary.  Research  into  documenting 

t h e i r  presence o r  absence may be o f   va lue   i n   assess ing   t he   i n f l uence  o f  t h e  
pul   pmi l l   d ischarge. Holmbom (35)  repor ted   tha t   a l though  res in   ac ids  

c o n s t i t u t e  a key  group o f  compounds i n   p u l p m i l l   e f f l u e n t s   w h i c h   a r e   a c u t e l y  

t o x i c   t o   f i s h ,   l i t t l e  i s  known about   the   fa te   o f   these  f i sh- tox ic  compounds 

i n   e f f l u e n t   t r e a t m e n t  systems and in   t he   rece iv ing   wa te rs .  Holmbom ( 3 5 )  

sampled f i s h  caged i n  a lake  system rece iv ing   b io log i ca l l y   t rea ted   b leached  

k r a f t   p u l p m i l l   e f f l u e n t .  He repor ted   tha t   s ign i f i can t   b ioaccummula t ion   o f  

r e s i n   a c i d s   i n   f i s h  (plasma and b i l e )  was found t o  occur i n  water 

con ta in ing   on l y  20 u g / l   o f   r e s i n   a c i d s  and t h e r e  appeared t o  be a th resho ld  

1 eve1 f o r  bioaccumul a t i o n   o f   r e s i n   a c i d s  between 5 u g / l  and 20 u g / l  . This 

concentrat ion  range i n  water   might   a lso  const i tu te  a t h resho ld   f o r  

phys io log ica l   s t ress  on t h e   f i s h  (35). He repo r ted   t ha t   t he   s tudy   resu l t s  

i n d i c a t e d   t h a t   r e s i n   a c i d s   d i d   n o t  have  any apprec iab le   e f fec ts  3.5 Km from 
the   pu lpmi l l .   S tudy   o f   f i sh   b ioaccumula t ion  may be  one possible  approach 
f o r   d e t e r m i n a t i o n   o f  how f a r ,  in   d is tance,   f rom a pu lpmi l l   t ha t   t he   ' ' s t ress  

on f i s h "   o f   t o x i c a n t s  i s  extended ( 3 5 ) .  Kruzynski (36)  reported on t h e  

uptake  o f   dehydroabiet ic   ac id  (DHA) i n   l a b o r a t o r y  exposed  sockeye  salmon 

smolts,   mature  ra inbow  t rout  and the  marine amphipod Anisogammarus. 

Kruzyynski   reported  that   laboratory  exposure  exper iments  establ ished  that  

salmon  can r a p i d l y  accumulate DHA i n  major  organs such as t h e   b r a i n ,   l i v e r  

and kidney, and tha t   h igh   res idue   l eve l s  were probably   re la ted t o  t h e  

observed  phys io log ica l   dys func t ions   in   the   tes t   f i sh .  
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6.2 F i sh   Ta in t i ng  
Wi th   t he   s ta r t -up   o f   t he  Eurocan  pul  pmil l  i n  1970, t h e  annual 

sp r ing   run  o f  eulachon t o   t h e   K i t i m a t   R i v e r   a l l e g e d l y  became ta in ted   (1 ) .  

Bel 1 and Kal lman (1) repor ted   tha t ,   s ince  1972, eulachon have not  been 

taken   f rom  the   K i t ima t   R ive r   i n  any q u a n t i t y  due t o   t h e   a l l e g e d   t a i n t i n g  by 
pul  pmi 11 e f  f l  uent . 

Eulachon sampl  es were co l  1 ected  by  the  F isher ies and Marine 

Service i n  1973 f r o m   t h e   i n i t i a l   r u n  up the   K i t imat   R iver .  It was con- 

s idered  these  f ish  would  have had t h e   l e a s t  exposure t o  a t a i n t i n g  
source (29). The eulachon were net ted  a long  var ious  s t re tches o f  t h e  

r i v e r  and thus had a1 1 been  exposed t o   p u l   p m i l l   e f f l u e n t   f o r  some un- 

determined  period. A t a s t e  panel  judged  the  f ish  caught  immediately 

b e l o w   t h e   d i f f u s e r   t o  be the  worst .   F ish  that  had moved upstream o f  t h e  

Eurocan o u t f a l l  were found t o  be t a i n t e d  and t h e  sample w i t h   t h e   b e s t  
score was ob ta ined   a t   t he   r i ve r  mouth bu t  was s t i l l  judged t o  be o f  poor 

qua l i t y .   Th i s  may ind ica te   tha t   the   eu lachons may be becoming t a i n t e d  

p r i o r   t o   a c t u a l l y   e n t e r i n g   t h e   r i v e r .  EPS (31)  conducted t r i a l   t a i n t i n g  
t e s t s   u t i l i z i n g   s t a t i c  assay  methods, Fraser  River  eulachons and Eurocan 

p u l   p m i l l   e f f l u e n t  . The r e s u l t s   i n d i c a t e d   t h a t   t a s t e  and odour o f  eulachons 

showed a stepwise  progression o f  poorer   qua l i t y   w i th   inc reased  pu lpmi l l  

e f f l uen t   concen t ra t i on .  

The F isher ies  and Mar ine  Serv ice,   concerned  that   ta in t ing  o f  

salmon r e t u r n i n g   t o   t h e  K i  t i m a t  River  would  occur,  conducted a study 
u t i 1   i z i  ng sockeye salmon (30). Sockeye  salmon (45-80 gram mean weight)  

obtained  from Nanaimo were  exposed i n  a s t a t i c   t e s t  t o  var ious concen- 
t r a t i o n s   o f  Eurocan  pu l   pmi l l   e f f luent .  It was found t h a t   t h e  degree o f  
t a i n t i n g  was d i r e c t l y   r e l a t e d   t o   t h e   c o n c e n t r a t i o n   o f   e f f l u e n t   t o  which 

t h e   f i s h  were  exposed. S l i g h t   o f f - f l a v o u r  was detected i n   t h e   c o n t r o l  

f i s h  he ld  on the  pu l   pmi l  1 s i t e   b u t   n o t   i n   c o n t r o l  s h e l d   a t  Nanaimo and 

West Vancouver and aer ia l   contaminat ion was suspected. 
B e l l  and Kal lman (1) repor ted  that   compla in ts  have not  been 

rece ived  regard ing   the   ta in t ing  o f  r e s i d e n t   t r o u t   o r  anadromous species 

f rom  the   K i t imat   R iver .  
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6.3 Sol i d  Waste D i  sposal 

Sol i d  wastes  generated a t   t h e  Eurocan p u l   p m i l l   a r e   l a n d f i  1 l e d  

i n   t h e  mill yard  through  which  Beaver Creek f l o w s   t o  Anderson  Creek 

(F igure  3 ) .  Both  creeks once supported  small coho  salmon runs  but no f i s h  

have  been  observed i n  Beaver  Creek i n  recent  years ( J .  MacDonald, per. 

comm., DFO, Ki t ima t ) .  Coho s t i  11 u t i 1   i z e  Anderson  Creek  as a spawning  and 
r e a r i  ng  area. 

A summary by   t he   au tho r   o f   wa te r   qua l i t y   da ta   co l l ec ted   by  
Eurocan on Beaver  Creek i s   p r o v i d e d   i n  Appendix IV(c )  and sample s t a t i o n s  

a re  shown on F igure  3. The r e s u l t s  show  a d e t e r i o r a t i o n   i n   w a t e r   q u a l i t y  

does  occur as a resul  t o f  1 eachates and runo f f   f r om  the  m i  11 yard. 

Tu rb id i t y ,   co lou r ,  sodium, BODS, TSS and  temperature all increase 

between con t ro l   S ta t i on  1 and S ta t i on  4. Dissolved oxygen l e v e l s  decreased 

between S ta t i on  1 and S ta t i on  4 and s a t u r a t i o n   l e v e l s  as low as 75%  have 

been ca lcu lated.  Two o ther  sample s t a t i o n s  (3, 5 )  are used t o   m o n i t o r  

m i l l y a r d   r u n o f f .   M o n i t o r i n g   o f  Beaver  Creek  should  continue,  especially 

a t   S t a t i o n s  1 and 4. It should  be  determined i f  t h e   d e t e r i o r a t i o n   i n   w a t e r  

q u a l i t y   o f  Beaver  Creek  can  be d e t e c t e d   i n  Anderson  Creek  which s t i l l  

supports coho  salmon. 

6.4 Marine  Studies 

Much o f   t h e  oceanographic  work on K i t i m a t  A r m  has d e a l t   w i t h   t h e  
o r i g i n a l l y   i n t e n d e d   s i t i n g   o f  a mar ine   ou t fa l l   f r om  the  Eurocan p u l p m i l l .  

There has  been very l i t t l e  survey work done on t h e  K i t i m a t  R iver   estuary or 
d e l t a   i n   r e 1   a t i o n   t o   a s s e s s i n g   t h e   i n f l  uence o f   the   p resent   pu l  pmi 11 
discharge. 

Marine  stat ions  were  included a t  t h e  head o f   K i tma t  A r m  i n   t h e  

o r ig ina l   p re -pu lpmi l l   ( 21 )  and f i r s t   p o s t - p u l p m i l l  (22)  surveys.  Paish 

(17) made a b i o l o g i c a l  assessment o f   t h e   e s t u a r y   d e l t a   i n  1974  and  has 

repor ted on t h e   f l o r a  and fauna o f   t h e   d e l t a .  Packman and  Bradshaw (32 )  

repor ted  on submersible  dives made i n  October 1976, as wel l  as t h e   f i n d i n g s  

o f  a physical  oceanography and benthos  survey made i n  June  1975. Levings 
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" e t  a1 . (33) and Levings  (34)  have  reported on the  observat ions made i n  1974 

on t h e   b i o l o g i c  community o f   t he   es tua ry   de l ta .  

6.4.1 K i t ima t  A r m  Submarine  Topography  and  Benthos 

Packman and  Bradshaw ( 3 2 ) ,   i n  October o f  1976, conducted  two 

submersible  dives  (Pisces IV) t o   c h a r a c t e r i z e   t h e  submarine  topography o f  

K i t i m a t  A r m  and t h e   d i v e   t r a c k s   a r e  shown i n  F igure 7. The f o l l o w i n g  
observat ion was  made based on t h e  second  dive. 

"The  second dive  aboard  Pisces was conducted  closer t o   t h e   d e l t a  

from on t h e  Ki t imat   R iver .  The bottom  here was a1 so genera l l y  rugged, 

a p p a r e n t l y   t h e   r e s u l t  o f  act ive  sedimentat ion and slumping  processes. It 

a l s o  appeared as though some dumping o f  dredge  mater ia l   f rom  var ious 

c o n s t r u c t i o n   p r o j e c t s   i n   K i t i m a t  had occur red   here .   L i fe  was sparse  wi th  
the  dominant  forms  hei  ng  the  pink  shrimp (Panda1  us boreal   is ,   ee l   pouts  

(Zoarcidae) and sole  (Pleuronectidae).  There was a conspicuous  absence of  
both   in fauna l  and ep i fauna l   Ac t inar ians   a long  th is   t rack . "  

Beak Consultants  (21) , i n   t h e i r  pre-pul   pmi l l  work, summari zed t h e  

b i o l o g i c a l   s t a t u s  o f  t h e  head o f   K i t i m a t  A r m  as b e i n g   t y p i c a l   o f  an 

undisturbed  marine  environment. I n  t h e i r  1969-70 sampling  program u t i l -  

i z i n g  a Petersen Dredge, polychaetes and b iva lves  were found t o  be the  most 
abundant benth ic  organisms. They concluded  that   the  area  studied was not  

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

Beak Consultants ( 2 2 )  , i n   t h e i r  pos t -pu l   pmi l l   s tudy   u t i1  i z i  ng a 

Ponar  Dredge, repor ted no s i g n i f i c a n t  changes over   the i r   pre-operat ional  

benthos work. The area  near  the  Alcan  smelter and Minet te  Bay were 

i d e n t i f i e d  as l oca l   a reas   o f   deg rada t ion   no t   a t t r i bu ted   t o   t he  Eurocan 

discharge. Sample s t a t i o n s  7 and 9 (8.2 m and 11 m depths  respect ively,  

F igure  7 ) ,  n e a r e s t   t h e   r i v e r  mouth, re f1   ec ted  a h igher   o rder   o f   p roduc t ion  

t h a n   i n  1969-70 bu t   whether   th is  was caused  by  organic  enrichment or  

because  these  stat ions were  re1  ocated  (due t o  dredging  operat ions)   to  
p rev ious l y  unsampled  areas c l o s e r   t o   t h e   r i v e r  mouth was no t   ce r ta in .  
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Nautica l  M i l e s  

FIGURE 7 ENVIRONMENTAL  PROTECTION  SERVICE, " PISCES I V "  
DIVE  TRACKS AND BENTHOS STATIONS 
(After  Packman and Bradshaw ( 3 2 )  1 
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Polychaetes  were  the  most common organ ism  repor ted   a t   S ta t ions  7 and 9 o f f  

t h e   d e l t a .  Beak ( 2 2 )  summarized t h a t  i t  was g e n e r a l l y   f e l t   t h a t   t h e  

Eurocan  d ischarge  in to   the  K i t i m a t  River  had l i t t l e  o r  no e f f e c t  on t h e  

b i o l o g i c a l   c o n d i t i o n  o f  Doug1 as  Channel . 
From the  benth ic   fauna  co l lected  (Ponar   dredge) ,  Packman and 

Bradshaw ( 3 2 )   r e p o r t e d   t h a t ,   a l t h o u g h   t h e   s p e c i f i c   r e p r e s e n t a t i o n   o f  
benthic  organisms was l o w   i n  abundance, it conta ined  the   types  o f  animals 

which  would  be  expected on the   type   o f   subs t ra te   p resent .   Po lychaetes  were 

t h e  most numerous  and d iverse ly   represented  group.  No t r e n d s   i n   d i v e r s i t y  

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

(32) .  Packrnan and Bradshaw  (32)  reported  that   the  submersible  d ives and 

grab  sample  program  conf i rmed  that   the  benthic  fauna was o f  a low  dens i ty ,  

p robab ly  due t o   t h e   c o n s t a n t   s t a t e   o f   f l u x   w h i c h   t h e   s u b s t r a t e   a p p e a r e d   t o  

b e   i n .  

6.4.2 K i t ima t   R ive r   De l ta .   Pa ish   (17 )   es t ima ted   t ha t   t he   K i t i r na t   R ive r  
d e l t a  was i n   t h e   o r d e r   o f  567 hectares  of   which  152  hectares had  been 

d is rup ted .  

The importance o f  t h e   i n t e r t i d a l   a r e a   i n   t e r m s   o f   v e g e t a t i o n  

assoc ia t i ons   w i th   wa te r fow l  and aquatic  organisms and the   food  assoc ia t ions  

o f   j uven i l e   sa lmon ids   were   repo r ted .   Pa ish   (17 )   repo r ted   t ha t   j uven i l e  

salmon u t i l i zed   p rey   o rgan isms  f rom  f reshwater ,   es tuar ine  and marine  food 

chains.   Dipterans  represented  the  major   f reshwater   food  source  whi le   the 

amphipods  Anisogammarus sp. and Corophium sp. and the  isopod Exosphaeroma 

oregonesis  and mysids  represented  the  major  estuar ine  food  source. 

L e v i n g s   ( 3 4 )   r e p o r t e d   t h a t   t h e   i n t e r t i d a l  community was 

c o n s i d e r e d   t o  be charac ter ized   by   ex t re rne ly   low  d ivers i ty   in   te rms  o f  

t h e  number o f   s p e c i e s  and indicated  that   f reshwater  processes  dominate 

t h e   h a b i t a t s .  A complete  absence o f  polychaetes and t h e  ra r i t y  o f  

mussels and barnacles  suppor ted  that   theory ( 3 4 ) .  
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APPENDIX I PROVINCIAL POLLUTION ABATEMENT REQUIREMENTS 

P r o d u c t i o n  
Rat i ng 

Eurocan  Pu lpmi l l  

1 898 ADt/d 6 750 6 750 50% s u r v i v a l   i n  100% 

e f  f 1 u e n t   c o n c e n t r a t i o n  

over  a 96 hour  exposure 

t ime.  

2 898 ADt/d 6 750 9 000 Same as  1. 

3 1040 ADt/d 7 800 10 400 Same a s  1. 

Based  on l e v e l  A o f  1971  Ob jec t ives  f o r  t h e   F o r e s t   P r o d u c t s   I n d u s t r y  
o f  B.C. o f  TSS (15 lb/ADT, 7.5 ADt)  and BOD5 (15  lb/ADT, 7.5 Kg/ADt). 

Based  on l e v e l  A o f  1977 O b j e c t i v e s   f o r   t h e   F o r e s t   P r o d u c t s   I n d u s t r y  
o f  B.C. o f  TSS (20 lb/ADT, 10 Kg/ADt)  and BOD5 (15   l b /A  T,  7.5 Kg/ADt). 

Proposed amendment and  1977 o b j e c t i v e s .  
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APPENDIX I I EUROCAN PULP AND PAPER BIOASSAY RESULTS, 1974 t o  1980 

Load i ng 
D e n s i t y  X S u r v i v a l  

Year  Sample  Date  Species  (gm/l) (65% concent rati on) 

B.C. Research B i  oassavs 

1974 January 
February 
March 
March 
A p r i  1 
May 
June 
J u l y  
August 
September 
September 
October 

7 Coho Salmon 
4 
4 

11 
3 
6 
3 
3 
5 
3 

16 
1 4  

Beak Consu l tan ts   L td .   B ioassays  

1974 November 
December 
December 

1975 January 
January 
January 
February 
March 
May 
J u l y  
November 
December 

4 Rai nbow 
2 
9 
7 

20 
27 

3 
4 
5 
7 
3 
1 

1.46 
1.65 
1.88 
1.88 
2.12 
0.20 
0.33 
0.50 
0.63 
0.73 
1.00 
0.83 

T r o u t  1.00 
0.40 
0.40 
0.40 
0.40 
0.40 
0.40 
0.60 
0.21 
0.66 
0.90 
0.19 

100 
100 
100 
100 
100 
100 

90 
100 
100 

0 
100 

0 

100 
0 
0 
0 
0 

100 
100 
100 
100 
100 
100 
100 

L Less  than - C o n c e n t r a t i o n   n o t   t e s t e d  

Note: A1 1 b i o a s s a y s   a r e   f o r   f i n a l   e f f l u e n t   s a m p l e s .  The procedure 
t o   t h e  end o f  1975 was f o r  a 96 h o u r   s t a t i c   b i o a s s a y   w i t h o u t  
s o l u t i o n   r e p 1  acements a t  65% v / v   e f f l u e n t .  As o f  1976, t h e  
e f f l u e n t   c o n c e n t r a t i o n  was r a i s e d   t o   p r o v i n c i a l   l e v e l s .  
F e d e r a l   p a s s / f a i l   r e p o r t e d   o n l y  i f  65%v/v e f f l u e n t   r e p o r t e d .  

continued... 
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APPENDIX I I 1  

FISHERIES INFORMATION 

a)   F isher ies   Resources  o f  F i s h e r i e s  

and M a r i n e   S e r v i c e   S t a t i s t i c a l  

Area 6 

b) Juveni  

on t h e  

B r i d g e  

l e  Salmon Migra t ion   T imings  

K i t i m a t   R i v e r  Below H a i s l a  
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APPENDIX I I I (a)  

EUROCAN PULP AND PAPER MILL 

KITIMAT,  B.C. 

F ISHERIES RESOURCES OF 

FISHERIES AND MARINE SERVICE 

STATISTICAL AREA 6 

W .  Knapp 

M. Lashmar 

In ternal   Repor t ,  March, 1978 

Water Q u a l i t y   D i v i s i o n  

Hab i ta t   P ro tec t i on   Un i t  

Resources  Services Branch 
F i s h e r i e s  and Marine  qervice 

Paci f i c Region 
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APPENDIX I I I ( b )  JUVENILE SALMON MIGRATION TIMINGS ON THE KITIMAT R I V E R  BELOW 

HAISLA BRIDGE 

SPECIES AGE START 10% 50% 90% END 
CLASS 

P ink*  f rY - A p r i l  8 A p r i l  11 A p r i l  23 May 25 

Chum* f r Y  .. A p r i  1 8 A p r i l   1 2   A p r i l   1 9   J u n e  4 

Chi nook* f rY - A p r i l  8 A p r i  1 16 June 5 .. 

Chi nook smol t  - A p r i l   1 3   A p r i l  

Coho f r Y   A p r i l   2 2  May 22 June 

Coho smol t Apr i  1 1 2   A p r i l  

26 May 12 - 

1 5   J u l y  9 - 
27 June 22 - 

* A f t e r   B i r c h  e t  a1 (41) .  P ink ,  chum and  chinook f r y  downstream m i g r a t i o n  was 

cons idered t o  h a v e   s t a r t e d   i n  March, p r i o r  t o  t h e  onset  o f  sampl ing  on  Apr i l  

7, 1980. 
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APPENDIX  IV 

WATER QUALITY DATA 

a )  Summary o f   K i t i m a t   R i v e r  Water Q u a l i t y  Data 
C o l l e c t e d  as Par t   o f   t he   Eu rocan   Pu l   pm i l l  
Receiving  Water  Program 

b )  Summary o f  Eurocan  Pul p m i l l   F i n a l   E f f l u e n t  
Temperatures f o r  March, A p r i l  and May (1977 t o  
1980) 

c )  Beaver  Creek  Water  qual i t y  



- 54 - 

APPENDIX I V ( a )  SUMMARY OF KITIMAT R I V E R  WATER QUALITY DATA COLLECTED 
AS PART OF EUROCAN PULPMILL R E C E I V I N G  WATER SURVEY 

S ta t i on   Pa ramete r  
May 

1973  1974  1975  1977*  1978 1980** 

1 Temperature ("C) 5.01 6.0 7.5 5.2 6.0 5.5 
D i s s o l v e d  Oxygen  (mg/l ) 11.8 - 13.0  12.9  12.4  13.9 
Percen t   Sa tu ra t i on  ( % )  95.5 - 111.8 104.9  102.8  113.8 
PH 7.05 7.0 7.2  6.6 7.0 6.9 
Na+ ( m g / l )  0.7 0.9 0.7 3.0 1.4 1.5 
Col  our (APHA)  20 23 40 30 20 8 
Total  Phosphate  (rng/l  ) - - - 0.1 BDL 
C o n d u c t i v i t y  (urnhos/cm) 24.0 30.0 30.0 43.5 38.0 31.0 
T o t a l  Sol i d s  (mg / l )  71.0 - - 45.2  9.0  124 

2 Temperature  ("C) 5.0 6.0 7.5 5.2 6.1  5.5 
D i s s o l v e d  Oxygen (mg/ l )  11.7 - 12.8  12.8  12.4  13.9 
P e r c e n t   S a t u r a t i o n  (%) 94.7 - 110.1  104.1  103.0  113.8 
PH 7.05  7.05  7.25  6.8 7.0 6.9 
Na+ ( m g / l )  0.7 0.9 0.7  2.3  1.4  1.5 
Co lou r  (APHA) 22 40 35 30  20 16 
Tota l   Phosphate (rng/l ) - - - 0.1 0.1 BDL 
C o n d u c t i v i t y  (urnhos/cm) 32.0 36.0 40.0 42.0  43.0  34.0 
To ta l   So l   i ds   (mg / l )  67.0 - 42.0 12.8 108 

2a Temperature  ("C) 
D i  ssol  ved Oxygen (mg/l ) 
Pe rcen t   Sa tu ra t i on  (%)  
PH 
Na+ (mg/ l )  
Col   our (APHA) 
Total   Phosphate  (mg/ l  ) 
C o n d u c t i v i t y  (urnhos/crn) 
T o t a l   S o l i d s   ( m g / l )  

10.0 20.0 
12.3 9.5 

112.7  107.4 
7.4  7.3 

16.4  168.0 
165 400 

- 0.3 
250.0 1060.0 - 858.8 

9.5 5.5 
10.2 13.6 
92.4 111.4 

7.4 7.3 
77.  15.0 

213 86 
0.2 BDL 

310.0 120.0 
364.0 160.0 

* = March 31.  1977 
** = A p r i l  22; 1980 
BDL = b e l o w   d e t e c t a b l e  1 i r n i t s  
N o t e :   P e r c e n t   s a t u r a t i o n   c a l c u l a t e d   b y   a u t h o r  

continued...  
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APPENDIX I V ( a )  SUMMARY OF K I T I M A T  R I V E R  WATER QUALITY DATA COLLECTED 
( c o n t i n u e d )  AS PART OF EUROCAN PULPMILL R E C E I V I N G  WATER SURVEY 

May 
S t a t  i on Pa rarneter 1973  1974  1975  1977*  1978 1980"" 

- 

3a Temperature ( " C )  5.0 7.0 8.0 
D i s s o l v e d  Oxygen (mg/ l )  11.8 - 12.8 
Percen t   Sa tu ra t i on  (%)  95.5 - 111.5 
PH 7.05 7.15 7.4 

Col  our (APHA)  25 55 50 
Total  Phosphate  (mg/l ) .. - - 
C o n d u c t i v i t y  (umhos/cm) 32.0 65.0  50.0 
T o t a l   S o l i d s   ( m g / l )  77.0 - - 

Na+ (mg/ l )  2.0 5.4  1.9 

7.0 
11.9 

101.1 
7.2 

1%. 0 
270 

0.1 
160.0 
109.6 

3b Temperature ("C) 5.0 6.0 7.9 6.0 
D i s s o l v e d  Oxygen (mg/l ) 11.7 - 12.7 12.2 
Percen t   Sa tu ra t i on  ( X )  94.7 - 110.4 101.1 
PH 7.0 7.05 7.35 7.0 
Na+ (rng/l)  0.8 0.9 0.7 4.0 
Col  our (APHA) 22 40 35 40 
Total  Phosphate  (rng/l  ) - - - - 
C o n d u c t i v i t y  (umhos/cm) 24.0 36.0 30.0 50.0 
T o t a l  Sol i d s  (mg/ l )  - - - - 

3c Temperature  ("C) 
D i s s o l v e d  Oxygen (mg/l ) 
Pe rcen t   Sa tu ra t i on  (%) 
PH 

Col our  (APHA) 
Total   Phosphate  ( rng/ l )  
C o n d u c t i v i t y  (umhos/cm) 
Tota l   So l   ids   (mg/ l  ) 

Na+ ( m g l l )  

5.3 6.0 7.9 5.8 
11.8 - 12.8 12.3 
96.2 - 111.3 101.4 
7.0 7.05 7.25 7.0 
0.7 0.9 0.7 2.5 

22 40 35 30 

24.0 36.0 30.0 41.0 
- - - - 
- - - - 

6.0 5.5 
12.0 13.8 
99.5 113.0 

7.2 7.1 
4.6 6.5 

50 33 
0.2 BDL 

56.0 60 
21.2 132 

6.0 
12.0 
99.5 

7.3 
3.5 

45 - 
52.0 
32.0 

5.5 
13.8 

113.0 
7.1 
7.6 

33 
BDL 

60 
124 

6.0 5.5 
12.2 13.8 

101.1 113.0 
7.3 7.0 
1.7 2.5 

30 2.5 - BDL 
54.0 39 
12.8 106 

* March 31, 1977 
** A p r i l  2 2 ,  1980 continued.. . 
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APPENDIX  IV(a)  SUMMARY OF K I T I M A T  RIVER WATER QUALITY DATA COLLECTEU 
( c o n t i  nued) AS PART OF EUROCAN PIJLPMILL RECEIVING WATER SURVEY 

Stat ion  Parameter 1973  1974  1975  1977"  1978  1980** 

4a Temperature  ("C) 5.1 7.0 8.0 6.0 
Dissolved Oxygen (mg/ l )  11.6 - 13.0 12.2 
Percent   Saturat ion (%) 94.1 - 113.3 101.1 
PH 7.15 7.10 7.3 7.0 
Na+ (mg/ l )  2.2 2.8 1.3 8.2 
Col our (APHA) 30 53 50 70 
Total  Phosphate  (mg/l ) - - - 0.1 
Conduc t i v i t y  (urnhos/cm) 32.0 47.0 38.0 69.0 
Tota l  Sol i ds   (my / l )  67.0 - - 65.5 

4b Temperature ("C) 5.0 6.2 8.0 6.0 
D i  sso l  ved Oxygen (mg/l ) 11.8 - 12.8 12.2 
Percent   Saturat ion (%) 95.5 - 111.5 101.1 
PH 7.1 7.0 7.25 7.0 
~ a +  (mg / I )  1.0 1.2 1.0 8.1 
Col  our (APHA) 25 53 42  70 
Total  Phosphate (mg/l ) - - - - 
Conduc t i v i t y  (umhos/cm) 25.0 35.0 32.0 68.0 
To ta l  Sol i d s  (mg/ l )  - - - 

6.0 6.0 
12.1 13.9 

100.3 115.2 
7.0 7.0 
3.5 4.6 

40 33 
0.2 BDL 

42.0 56 
16.4 104 

6.0 6.0 
11.9 13.9 
98.6 115.2 

7.2 6.9 
3.3 3.4 

40 25 
.. B DL. 

47.0 48 
46.0 90 

4c Temperature  ("C) 5.0 6.0 7.9 6.0 6.0 6.0. 
Dissolved Oxygen ( m g / l )  11.8 - 12.8 12.2 12.0 13.9 
Percent   Satura t ion  ( x )  95.5 - 111.3 101.1 99.5 115.2 
PH 7.1 7.0 7.25 7.0 7.2 6.8 
~ a +  ( m g / l )  0.8 0.9 0.7 7.4 3.3 1.9 
Col  our ( APHA) 20 43 40 60 50 8 
Total  Phosphate  (mg/I) - - - - - B DL 
C o n d u c t i v i t y  (umhos/cm) 24.0 35.5 30.0 65.0 50.0 40 
Tota l   Sol ids  ( rng/ l )  - - - - 80.0 79 

* March 31,  1977 
** A p r i l  22, 1980 continued... 
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APPENDIX IV(a)  SUMMARY OF K I T I M A T  R I V E R  WATER QUALITY DATA COLLECTED 
(cont inued)  AS PART OF ~ J R O C A N  PULPMILL RECEIVING WATER SURVEY 

May 
S t a t  i on Parameter 1973  1974  1975  1977*  1978  1980** 

5a  Temperature  ("C) 
D i  sso l  ved Oxygen (mg/l ) 
Percent   Satura t ion  (%) 
PH 
Na+ (mg/ l )  
Col  our (APHA) 
Total   Phosphate  (mg/ l )  
C o n d u c t i v i t y  (umhos/cm) 
Tota l  Sol i d s   ( m g / l )  

5b Temperature ( " C )  
Di ssol ved Oxygen (mg/l ) 
Percent   Satura t ion  (%) 
PH 
Na+ (ms/l) 
Col our (APHA) 
Total  Phosphate  (mg/l ) 
C o n d u c t i v i t y  (umhos/cm) 
To ta l  Sol i d s   ( m g / l )  

5c Temperature  ("C) 
D isso lved Oxygen (mg/l ) 
Percent   Satura t ion  ( X )  
P H  
Na+ (ms/ l>  
Col our (APHA) 
Total  Phosphate  (mg/l ) 
C o n d u c t i v i t y  (umhos/cm) 
Tota l  Sol i d s  (mg/ l )  

5.0 
11.8 
95.5 

7.1 
1.6 

22 

29.0 
60.0 

- 

5.0 
11.8 
95.5 

7.1 
1.1 

20 

25.0 
- 

- 

5.0 
11.7 
94.7 

7.1 
0.8 

20 

24.0 
- 

- 

6.0 8.0 6.0 6.0 6.0 
- 13.0 12.2 12.1 13.9 - 113.3 101.1 100.3 115.2 
7.10 7.25 7.0 7.2 7.0 
1.8 1.3 7.9 3.6 4.4 

43 45 80 45 25 
- - - 0.1 BDL 

41.0 35.0 66.0 50.0 51 
- - 56.4 28.8 116 

6.0 8.0 6.0 
- 13.0 12.2 
- 113.3 101.1 
7.05 7.3 7.1 
1.4 1.3 7.6 

43 42 60 

42.0 40.0 66.0 
- - - 
- - .. 

6.0 6.0 
12.2 13.9 

101.1 115.2 
7.3 6.9 
3.3 3.2 

50 25 
- 3 DL 

48.0 45.0 
30.8 127 

6.0 
- 
- 
7.08 
1.3 

47 

42.0 
- 

- 

8.0 6.0 6.4 
13.0 12.2 12.0 

113.3 101.1 100.4 
7.4 7.0 7.3 
0.9 7.0 3.3 

35 60 65  

30.0 63.0 46.0 - - 30.0 

- - 

6.0 
13.9 

115.2 
6.9 

2.4 
16 

BDL 
42 

109 

* March 31,  1977 
** A p r i l  22,  1980 c o n t i  nued.. . 
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APPENDIX I V ( a )  SUMMARY OF K I T I M A T  R I V E R  WATER QUALITY DATA COLLECTED 
( c o n t i n u e d )  AS PART OF EUROCAN PULPMILL R E C E I V I N G  WATER SURVEY 

S ta t i on   Pa ramete r  
May 

1973  1974  1975  1977*  1978  1980** 

6a Temperature ( " C )  
D i s s o l v e d  Oxygen  (mg/l ) 
P e r c e n t   S a t u r a t i o n  (%)  
P H  
Na+ ( m g / l )  
Col our  (APHA) 
Tota l   Phosphate (mg/l)  
C o n d u c t i v i t y  (umhos/cm) 
T o t a l   S o l   i d s   ( m g / l )  

6b Temperature ( " C )  
Di ssol  ved  Oxygen  (mg/l ) 
P e r c e n t   S a t u r a t i o n  ( % )  
PH 
Na+ (mg / l )  
Col   our ( APHA) 
Total   Phosphate  (mg/ l  ) 
C o n d u c t i v i t y  (umhos/cm) 
T o t a l  Sol i d s   ( m g / l )  

5.0 
11.8 
95.5 

7.1 
1.4 

22 

28.0 
64.0 

- 

5.0 
11.8 
95.5 

7.1 
1.4 

22 
- 

28.0 - 

6.2 7.8 6.0 7.0 - 12.8 12.2 12.2 
- 111.0 101.1 103.6 
7.0 7.25 7.1 7.3 
1.8 1.2 7.7 3.7 

40 42 60 40 
0.1 

40.0 30.0 66.0 43.0 - - 54.0 58.4 

- - - 

6.5 7.8 6.0 7.0 
12.8 12.3 12.1 

- 111.0 101.9 102.8 
7.12 7.25 7.1 7.3 
1.5 1 .o 7.5 3.4 

40  42  78  40 

47.0 30.0 65.0 46.0 
- - - 46.4 

6c Temperature ("C) 5.0 6.1 7.8 6.0 7.0 
Di ssol  ved  Oxygen  (mg/l ) 11.8 - 13.0 12.2 12.1 
P e r c e n t   S a t u r a t i o n  (X) 95.5 - 112.7 101.1 102.8 
P H  7.05 7.10 7.4 7.0 7.3 

( m g / l )  1.7 1.5 1.0 7.4 3.6 
Col our  ( APHA) 20 30 40 85 40 
Total   Phosphate  (mg/ l  ) - - - - - 
C o n d u c t i v i t y  (umhos/cm) 28.0 41.0 30.0 66.0 49.0 
To ta l   So l   i ds   (mg / l )  - - - - 27.2 

6.0 
13.9 

115.2 
6.9 
3.4 

25 
B DL 

46 
115 

6.0 
13.9 

115.2 
6.9 
3.5 

25 
BDL 

47 
110 

6.0 
13.9 

115.2 
6.9 
3.7 

16 
BDL 

50.0 
96.0 

* March 31 ,  1977 
** A p r i l  22,  1980 

continued... 
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APPENDIX I V ( a )  SUMMARY OF KITIMAT R I V E R  WATER QUALITY DATA  COLLECTED 
( c o n t i n u e d )  AS PART OF EUROCAN PULPMILL R E C E I V I N t i  WATER SURVEY 

September 
Stat ion  Parameter  1973  1976  1977  1978  1979  1980 

1 Temperature  ("C) 
D i s s o l v e d  Oxygen (mg/l ) 
Pe rcen t   Sa tu ra t i on  (%) 
PH 
Na+ (mg/ l )  
Col  our (APHA) 
Total  Phosphate  (mg/l ) 
C o n d u c t i v i t y  (urnhos/crn) 
To ta l   So l   i ds   (mg / l )  

8.2 
11.0 
96.4 

6.9 
0.9 

15 

25.0 
28.0 

- 

10.0 10.0 8.3 12.4 
11.2 10.8 10.6 11.3 

102.6 98.9 93.1 109.3 
7.1 7.2 7.5 7.7 
0.9 0.2 1.8 1.0 

10 10 16 25 
2.1 0.6 0.1 - 

34.0 25.0 52.0 35.0 
81.6 95.6 30.0 54.0 

2 Temperature  ("C) 8.2 10.5 10.0  8.3  12.5 
D i s s o l v e d  Oxygen (mg/ l )  11.1 11.0 11.0 11.0 11.5 
Percen t   Sa tu ra t i on  ( X )  97.2 101.9 100.8 96.6 111.5 
P H  6.9 7.1 7.3 7.6 7.9 
Na+ (rng/l)  1.2 1.0 0.4 2.2 1.1 
Col our (APHA) 16 10 18 26 25 
Total  Phosphate  (mg/l ) - 2.1 0.4 0.1 - 
C o n d u c t i v i t y  (umhos/cm) 28.0 43.0 24.5 40.0 37.0 
T o t a l  Sol i d s   ( m g / l )  32.5 71.6 104.6 25.0 40.0 

2a Temperature  ("C) - 
D i s s o l v e d  Oxygen (mg/ l )  - 
Percen t   Sa tu ra t i on  (%) - 
PH 
~ a +  ( m s / l )  - 
Col  our (APHA) - 
Total  Phosphate  (rng/l ) - 
C o n d u c t i v i t y  (urnhos/cm) - 
T o t a l  Sol i d s   ( m g / l )  - 

- 

15.5 14.0 
10.5 10.2 

108.7 102.5 
7.5 7.4 

34.0 29.1 
300  110 

2.8 0.5 
240.0 167.5 
237.6 199.2 

13.0 
10.1 
99.1 

7.4 
113.0 
449 

0.2 
430.0 
549.5 

16.0 
10.4 

108.7 
7.7 

34.0 
132 

195.0 
278.0 

- 

8.0 
11.3 
98.5 

7.2 
1.3 
8 

B DL 
40.0 

128.0 

8.5 
11.1 
98.0 

7.1 
1.3 
8 

B DL 
41.0 
95.0 

11.5 
11.5 

108.9 
7.6 

155.0 
76 

B DL 
166.0 
213.0 

continued... 
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APPENDIX IV(a)  SUMMARY OF K I T I M A T  R I V E R  WATER QUALITY DATA COLLECTEU 
(cont inued)  AS PART OF EUROCAN PULPMILL R E C E I V I N G  WATER SURVEY 

Stat ion  Parameter 
September 

1973  1976  1977  1978  1979  1980 

3a Temperature  ("C) 11.5 11.0 11.5 8.7 13.0 
Dissolved Oxygen (mg/l ) 9.8 11.1 10.9 10.7 11.3 
Percent   Satura t ion  ( X )  92.8 104.0 103.3 94.9 110.8 
PH 6.8 7.2 7.3 7.5 7.8 
NaC (mg/ l )  17.0 4.7 5.1 5.1 4.6 
Col our  ( A P H A )  160 35 30 43 33 
Total  Phosphate  (mg/l ) - 2.5 0.3 0.1 - 
Conduc t i v i t y  (umhos/cm) 185.0 57.0 39.0 48.0 55.0 
Tota l   Sol   ids   (mg/ l )  65.3 99.6 98.8 35.5 25.5 

3b Temperature ( " C )  9.0 9.5  11.0 
Dissolved Oxygen (mg/ l )  10.8 11.4 10.8 
Percent   Satura t ion  (%)  96.6 103.3 101.2 
PH 6.9 7.15 7.0 
\a+ (mg/V 1.2 0.9 4.9 
Col our (APHA) 15 10 25 
Total  Phosphate  (my/l ) - - - 
Conduc t i v i t y  (umhos/cm) 28.0 33.0 37.5 
Tota l   Sol ids  (mg/ l )  34.7 - - 

3c Temperature ("C) 
D i  sso l  ved Oxygen (mg/l ) 
Percent   Satura t ion  (%) 
PH 
~ a +  (mg/ l )  
Col  our (APHA) 
Total  Phosphate  (mg/l ) 
Conduc t i v i t y  (umhos/cm) 
Tota l   Sol   ids   (mg/ l )  

8.5 
10.9 
96.2 
6.9 
1.1 

15 

28.0 
32.0 

- 

9.5 11.0 
11.4 10.8 

103.3 101.2 
7.15 7.2 
0.9 - 

10 20 

33.0  26.5 
- - 

8.8 13.0 
10.6 11.2 
94.3 109.9 

7.4 7.8 
6.1 4.0 

48 51 

52.0 53.0 
47.5 46.0 

- - 

8.6 
10.6 
93.8 

7.5 
2.3 

23 

37.0 
25.0 

- 

12.5 
11.3 

109.5 
7.8 
0. a 

25 

35.0 
26.5 

- 

9.8 
11.2 

102.2 
7.4 
5.7 

50 
B DL 

64.0 
105.0 

9.5 
11.6 

105.1 
7.3 
7.7 

68 
BDL 

77.0 
101.0 

9.0 
11.4 

101.9 
7.2 
1.8 

25 
BDL 

45.0 
79.0 
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APPENDIX  I V ( a )  SUMMARY OF K I T I M A T  R I V E R  WATEH QUALITY DATA COLLECTED 
( c o n t  i nued) AS PART OF EUKOCAN PULPMILL R E C E I V I N G  WATER SURVEY 

S ta t i on   Pa ramete r  1973  1976  1977  1978  1979  1980 

4a Temperature ( " C )  8.0 8.9 11.5 8.5 12.9 9.8 
D i  sso l  ved  Oxygen  (mg/l ) 10.6 11.2 11.0 10.5 11.1 11.2 
Percen t   Sa tu ra t i on  (%) 92.4 99.9 104.2 92.7 108.6 102.2 
PH 6.8 7.15 7.1 7.3 7.8 7.. 2 
Na+ ( m g / l )  5.5 2.1 3.0 4.2 3.0 4.0 
Col  our (APHA) 15 25 25 35 42 42 
Total   Phosphate (mg/l ) - 2.0 0.5 0.1 - B DL 
C o n d u c t i v i t y  (umhos/cm) 50.0 42.0 33.0 44.0 40.0 59 
To ta l   So l   i ds   (mg / l )  53.0 76.8 115.2 29.5 50.5 71  

4b Temperature  ("C) 7.8 8.7 12.0 8.3 12.8 10.0 
D i  ssol  ved Oxygen (mg/l ) 11.1 11.4 11.0 10.8 11.2 11.4 
Percen t   Sa tu ra t i on  (%) 96.2 101.2 105.4 94.8 109.3 104.4 
PH 6.9  7.1 7.0  7.3 7.8 7.3 
Na+ (mg/ l )  1.4  2.05  3.3  4.6 1.8 3.6 
Colour  (APHA) 50  28  30  42 16  33 
Total   Phosphate  (mg/ l  ) - - - BDL 
C o n d u c t i v i t y  (umhos/cm) 28.0  41.0  32.5  46.0  40.0 55 
To ta l   So l   i ds   (mg / l )  55.0 - - 30.0  8.5  80 

4c Temperature  ("C) 8.2  8.3  12.0 8.8 13.4  9.5 
D i s s o l v e d  Oxygen (mg/ l )  10.9 11.3 11.1 10.7 11.2 11.4 
Percen t   Sa tu ra t i on  (%)  95.5 99.2 106.4 95.2 110.9 103.3 
P H  6.9 7.1 7.2 7.3 7.7 7.2 
Na+ (mg/ l )  1.0 1 .2  3.6 4.5 1.8 1.5 
Col our  (APHA) 20 25 18 40 33 25 
Total   Phosphate  (mg/ l  ) - - - - - B DL 
C o n d u c t i v i t y  (umhos/cm) 28.0 38.0 34.8 45.0 50.0 54 
T o t a l   S o l   i d s   ( m g / l )  43.2 - - 64.5 56.5 161 

continued... 
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APPENDIX I V ( a )  SUMMARY OF K I T I M A T  R I V E R  WATER QUALITY DATA  COLLECTED 
( c o n t i n u e d )  AS PART OF EUROCAN PULPMILL R E C E I V I N G  WATER SURVEY 

September 
Stat ion  Parameter  1973  1976  1977  1978  1979  1980 

5a Temperature ( " C )  8.0 8.6 12.0 8.4 12.8 10.5 
D i s s o l v e d  Oxygen (rng/l) 10.9 11.3 11.1 10.5 11.2 11.2 
Percen t   Sa tu ra t i on  (%) 95.0 100.0 106.4 92.4 109.3 103.7 
PH 6.95 7.2 7.3 7.5 7.5 7.1 
Na+ (mg/ l )  4.0 2.0 3.2 4.2 2.9 4.2 
Col  our (APHA) 20 35 20 33 33 25 
Total  Phosphate  (mg/l ) - 1.9 0.7 0.1 - BDL 
C o n d u c t i v i t y  (umhos/cm) 42.0 44.0 30.0 44.0 48.0 59 
To ta l   So l   i ds   (mg / l )  44.0 50.8 95.1 68.0 33.5 62 

5b Temperature  ("C) 
D i s s o l v e d  Oxygen (mg/l ) 
Pe rcen t   Sa tu ra t i on  (%) 
PH 
Na+ (ms/l) 
Col  our (APHA) 
Total  Phosphate  (mg/l ) 
C o n d u c t i v i t y  (umhos/cm) 
T o t a l   S o l   i d s   ( m g / l )  

8.0 8.7 12.0 8.4 12.8 
10.9 11.3 10.8 10.5 11.2 
95.0 100.3 103.5 92.4 109.3 

6.9 7.15 7.1 7.5 7.8 
2.5 2.0 3.2 4.0 2.5 

25 25 20 38 86 

34.0 43.0 31.0 45.0 44.0 
41.3 - - 60.0 61.5 

- - - - - 

5c Temperature  ("C) 8.0 9.0 12.0  8.4  12.9 
D i s s o l v e d  Oxygen (mg/ l )  10.9 11.4 10.6 10.5 11.3 
Percen t   Sa tu ra t i on  (%) 95.0 102.0 101.6 92.4 110.6 
PH 6.95 7.2 7.0 7.4 7.7 
Na+ (mg/ l )  1.8 1.7 3.6 4.3 2.8 
Col  our (APHA) 20 28 21 40 25 
Total  Phosphate (mg/l)  - 2 - - - 
C o n d u c t i v i t y  (umhos/cm) 29.0 41.0 37.5 46.0 47.0 
To ta l   So l   i ds   (mg / l )  37.6 38.4 - 13.0 13.0 

10.0 
11.4 

104.4 
7.0 
3.2 

16 
BDL 

54 
41 

9.8 
11.6 

105.8 
7.1 
2.7 

16 
BDL 

53 
8 

continued... 
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APPENDIX  I V ( a )  SUMMARY OF K I T I M A T  R I V E R  WATER QUALITY DATA COLLECTED 
( c o n t  i nued) AS PART OF EUROCAN PULPMILL R E C E I V I N G  WATER SURVEY 

S ta t i on   Pa ramete r  
September 

1973  1976  1977  1978  1979  1980 

6 a  Temperature  ("C) 8.0 8.6 12.0 8.3 
D i  ssol  ved  Oxygen  (mg/l ) 10.9 11.1 10.8 10.4 
Percen t   Sa tu ra t i on  (%)  95.0 98.2 103.5 91.3 
PH 6.9 7.1 6.8 7.3 
Na+ ( m g / l )  3.6 2.0 4.1 4.1 
Col   our ( A P H A )  20 35 20 40 
Total  Phosphate  (mg/l ) - 1.9 0.7 0.1 
C o n d u c t i v i t y  (umhos/cm) 36.0 41.0 39.5 45.0 
T o t a l   S o l i d s   ( m g / l )  29.7 56.8 60.8 53.0 

6b Temperature ("C) 
D i  ssol  ved  Oxygen  (mg/l ) 
P e r c e n t   S a t u r a t i o n  ( % )  
PH 
Na+ ( m g / l )  
Col o u r  ( APHA) 
Total   Phosphate  (mg/ l  ) 
C o n d u c t i v i t y  (umhos/cm) 
T o t a l  Sol i d s   ( m g / l )  

6c  Temperature ( " C )  
D i  ssol  ved  Oxygen  (mg/l ) 
P e r c e n t   S a t u r a t i o n  (%) 
PH 
Na+ (mg / l )  
Col   our ( APHA) 
Total   Phosphate  (mg/ l  ) 
C o n d u c t i v i t y  (umhos/cm) 
T o t a l   S o l   i d s   ( m g / l )  

8.0 8.6 12.0 8.3 
10.9 11.1 10.8 10.6 
95.0 98.2 103.5 93.1 

6.9 7.1 6.6 7.3 
2.9 1.9 3.6 4.1 

1 7  25 18 35 

36.0 43.0 33.0 45.0 
30.2 - - 48.5 

- - - - 

8.0 
10.8 
94.1 

6.95 
3.3 

20 

36.0 
28.6 

- 

8.9 
11.0 
98.1 

7.12 
2.3 

25 
- 

46.0 

12.0 8.5 
10.6 10.4 

101.6 91.8 
7.2 7.2 
4.4 5.2 

20  40 

34.5 50.0 
.. 57.5 

- - 

12.9 
11.1 

108.6 
7.5 
2.8 

16 

45.0 
31.5 

10.0 
11.2 

102.6 
7.1 
3.5 

16 
B DL 

52 
143 

12.8 10.0 
11.1 11.3 

105.4 103.5 
7.7 7.1 
2.3 3.3 
8 16 - B DL 

42.0 54 
56.0 94 

13.3 10.2 
10.9 11.3 

107.7 103.9 
7.7 7.2 
2.0 3.3 

33 8 - B DL 
41.0 54 
55.0 104 
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A P P E N D I X  IV ( b )  SUMMARY O F   E U R O C A N   P U L P M I L L   F I N A L   E F F L U E N T   T E M P E R A T U R E S   F O R  
MARCH, A P R I L  AND MAY (1977 t o  1980) 

March ( " C )  A p r i l  ( " C )  May ( " C )  
DAY 1977  1978  1979  1980  1977  1978  1979  1980  1977  1978  1979 1980 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12  
13  
14  
15  
16  
1 7  
18  
19  
20  
2 1  
22 
23 
24 
25 
26 
27 
28 
29  
30  
3 1  

28 22 23 21 
28 22 24 21  
28  2 1  24 20 
25 22 24 19  
26 23 24 20 
27.1 23 23 20 
27 24 24 20 
27 25 -- 20 
27 24 24 20 
27 25 24 21  
27 25 24 2 1  
27 24 25 20 
27 24 25 20 
27.5 24 26 22 
27 24 25 22 
27 24 25 23 
27 24 25 23 
27.5 25 25 24 
27 26 26 24 
28 25 25 24 
28 26 25 25 
28 26 25 24 
28 26 24 24 
27 27 25 25 
27 26 25 24 
28 26 25 25 
27 22 25 25 
28 22 25 25 
28 20 25 25 
28 18 25 26 
28  16 25 26 

26 14 25 26 
26.5 14 26 24 
29 14  25 25 
28 14 26 24 
27.4 18 26 26 
28 20 26 18 
28.5 22 26 18  
29 23 26 15  
28 25 26 14 
" 25 26 13 
24 25 26 12 
24.2 26 25 13 
20 25 25 13 
20 22 25 17 
18 26 22 19 
17 27 22 2 1  
15 28 20 22 
13.3 27 1 8  23 
14 27 18 23 
15 28 15 24 
17 28 16 24 
21.5 23 15 23 
23.5 28 16 24 
25 29 20 25 
25 28 21  24 
26 28 23 25 
25 28 24 26 
26 29 24 25 
26 28  25 25 
26 29 26 26 
" " " " 

27 26 26 26 
27 27 24 26 
27 27 26 26 
26.5 27 26 27 
27 28 26 27 
28 29 27 27 
28 29 27 27 
29 29 26 26 
29 28 27 25 
27 28 27 25 
27 27 27 27 
27 27 26 26 
28 27 28 25 
27 28 28 26 
28 29 27 26 
27 29 27 26 
29 28 26 26 
29 28 27 26 
27 28 27 26 
29 28 28 26 
30 28 28 25 
29 28 28 26 
28 28 27 26 
30 28 26 26 
28 28 27 27 
30 28 26 28 
29 28 27 ' 28 
30 28 27 28 
30 28 26 28 
3 1  29 27 28 
30 29 27 28 
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EUROCAN PULP AND PAPER MILL - KITIMAT, B.C.  

F I S H E R I E S  RESOURCES O F  

F I S H E R I E S  AND MARINE SERVICE STATISTICAL AREA 6 

I INTRODUCTION 

The   Eurocan   pu lp   and   paper  m i l l  a t  K i t i m a t  i s  located 
w i t h i n   B u t e d a l e  S t a t i s t i c a l  Area 6,  a S u b d i s t r i c t  of Kitimat 
C o n s e r v a t i o n  Distr ic t  7 .   ( F i g u r e  1) T h e   S u b d i s t r i c t  l i es  
a l o n g  the coast from t h e   s o u t h e r n   e n d  of P i t t  and   Banks   I s land  
i n   t h e   n o r t h  t o  Pr ice  I s l a n d   i n   t h e   s o u t h ,   a n d   i n c l u d e s  a l l  
t h e  d r a i n a g e   s y s t e m s  w e s t  of t h e  Coast Range   d iv ide .  Kitimat 
w i t h  a p o p u l a t i o n  of abou t   13 ,000  i s  t h e  major p o p u l a t i o n   c e n t e r  
w i t h i n  t h e  S u b d i s t r i c t .  The Eurocan m i l l  b e g a n   o p e r a t i o n   i n  
1 9 6 9   w i t h   t h e   c o m p l e t i o n  of t h e  woodmill and  by  1970,   pulp 
mill produc t ion   began .  (1) 

The areas of p o t e n t i a l   i n f l u e n c e   b y   e f f l u e n t  from 
t h e  p u l p  and   pape r  m i l l  were divided i n t o   t h o s e  water bodies 
above t h e   e f f l u e n t   o u t f a l l  i . e . ,  t h e  Kitimat River and  i t s  
t r i b u t a r i e s ,   a n d  those below, i n c l u d i n g   t h e  t i d a l  waters of t h e  
K i t i m a t  R i v e r   a n d   e s t u a r y ,   a n d   t h e   u p p e r   p o r t i o n s  of K i t i m a t  
A r m .  ( F i g u r e  2 )  

I1 SALMON 

A .  Stocks 

~ 1 1  f i v e   s p e c i e s  of Pacif ic  salmon are  p r e s e n t   i n  
S t a t i s t i c a l  Area 6 .  Ten y e a r  averages of t h e  stock (commercial 
catch p l u s   e s c a p e m e n t )   f o r   1 9 6 6  t o  1 9 7 5 , i n d i c a t e   t h a t p i n k s  are 
p r e s e n t   i n   t h e   l a r g e s t   n u m b e r s ,  followed by  chum,  coho,  sockeye  and 
chinook  salmon (Table I ) .  Low numbers of some s p e c i e s   i n   r e c e n t  
y e a r s   ( e s p e c i a l l y   c h i n o o k   w h i c h   d e c r e a s e d  from 80 ,500  i n  1972 
t o   3 7 , 0 0 0   i n  1 9 7 5 1 ,  have s u g g e s t e d   t h e   n e c e s s i t y  f o r  enhancement .  
A t  p r e s e n t ,   p r o p o s a l s  have been made fo r  c o n s t r u c t i o n  of h a t c h e r y  
f ac i l i t i e s  f o r  c h i n o o k   a n d   c o h o   s a l m o n   a n d   s t e e l h e a d   t r o u t ,  
fo l lowed  a t  a l a t e r  d a t e  by spawning   channe l s  for  p i n k   a n d  chum 
salmon. ( 2  ) 

T h e r e  i s  c o n s i d e r a b l e   p o t e n t i a l   f o r   i n c r e a s i n g   t h e  
c o h o   f i s h e r y ,   p a r t i c u l a r l y   i n   t h e   D o u g l a s   C h a n n e l  streams, w h i l e  
t h e  K i t l o p e   R i v e r ,   a n d  t o  a c e r t a i n   e x t e n t   t h e  Kemano River ,  
o f f e r  room f o r  expans ion  of t h e   c h i n o o k   f i s h e r y . ( l )   P i n k  stocks 
d u r i n g  peak y e a r   r u n s  are  p r o b a b l y  close t o  t h e  optimum a t t a i n a b l e .  

B.  Commercial F i s h e r y  

The commercial s a l m o n   f i s h e r y  of Area 6 i s  c o n f i n e d  
t o  t h e  o u t s i d e  waters s ince   Doug las   Channe l ,   Gardne r   Cana l ,  
a n d  a d j a c e n t  waters are closed t o  commercial f i s h i n g   ( F i g u r e  2). 
F i s h i n g   h a s   b e e n   l i m i t e d  t o  t h e s e  waters b e c a u s e   o f   t h e   e x t e n t  
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FIGURE I - LOCATION OF EUROCAN PULP MILL (KITIMAT) 
IN STATISTICAL  AREA 6 
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1975 
1974 
19 73 
1972 
197 1 
1970 
1969 
1968 
1967 
1966 

66 , 539 
156 , 784 
131 I 869 
300 , 292 
110 , 871 
271,720 
70 , 510 

283 I 604 
140 , 066 
236,609 

352 , 082 
954 , 416 
658 , 528 

6,588,398 
606 , 311 

4,101,993 
137,555 

4,626,929 
187 I 647 

4,740 , 483 

93 , 874 
425,659 
412 , 091 
745,685 
162,741 
408 , 521 
130,878 
743,700 
395 , 418 
654,544 

37,189 
54,478 
43,496 
80 , 528 
59 , 737 
53,082 
49 , 541 
53,866 
54 I 846 
70,054 

A V E ~  100 , 783 176,886 2,282,547 417,311 55 , 681 

YEAR SOCKEYE, COHO PINK a" CHINOOK 

1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 

2 1  , 104 
57,248 
67 , 029 

102 , 027 
32 , 475 
92 , 717 
34 , 058 
74 I 383 
62 , 007 
71,787 

22 I 539 
105,784 
93,869 

233,292 
52 , 871 

191 , 720 
42 , 510 

207,604 
56 , 066 

191 I 609 

41  , 082 
576 , 416 
417,528 

5 , 612,398 
242 , 311 

3,236,993 
35 I 555 

3,396,929 
103 I 647 

3,540,483 

16 , 874 
166,659 
163,091 
473,685 

66,741 
276 I 521 

59,878 
353 , 700 

72 , 418 
254 I 544 

32,189 
39,476 
27,496 
66 , 528 
34 , 737 

25 , 541 
29 , 866 
29 , 846 
40,054 

37 , 5132 

1975 
1974 
1973 
1972 
1971 
1970 
196 9 
1968 
1967 
1966 

20 , 000 
37 I 000 
45 , 000 
9 , 000 

27 I 000 
28,000 
11,000 
65 I 000 
86 , 000 
65 I 000 

44 I 000 
5 1  , 000 
38 , 000 
67 , 000 
58,000 

28,000 
76,000 
84 , 000 
45 I 000 

80 , 000 

311 , 000 
378 I 000 
241,000 
976,000 
364 I 000 
865,000 
102 , 000 

1,230,000 
84,000 

1 , 200,000 

77 I 000 
259 , 0000 
249,000 
272 , 000 

96 , 000 
132 , 000 
71,000 

390,000 
323 I 000 
400,000 

AS 39,300  52,100 574 , 500 226,900 19,300 



FIGURE 2- WATERWAYS OF STATISTICAL  AREA 6 
AND  COMMERCIAL  FISHERIES AREA 5 
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to which  inner  waters  are  used  for  rearing  chinook  juveniles. 
The  restrictions  prevent  overfishing and also  provide  a  sanctuary 
for  pink  and  chum  adults.  (6,7) 

Generally,  the  largest  catches  of  all  five  species of 
salmon  tend to be in  the  Whale  Channel - Campania  Sound  area, 
followed  by  Wright  Sound - Squally  Channel  and  Lewis  Passage. 
The third  major  fishery  is  the  Kitasu  Bay - Aristazabal  Island 
area.(l) Gill-nets,  purse  seines  and  trolls  are  the  primary 
gear  types  used. 

True exploitation  rates  for  the  area  as  a  whole 
cannot  be  precisely  established  since  a  large  percentage  of  the 
sockeye,  coho  and  chinook  catch  do  not  originate  from  local 
stocks.  A  similar  problem  arises  in  trying  to  determine  the 
proportion  of  salmon  caught  which  originate  from  the  head  of 
Kitimat  Arm.  Catch  statistics  for  the  Butedale  Subdistrict 
for  the  years  1966-1975,  are  given  in  Table 11. Of  the  past 
10 years, the highest  catches  for  all  five  salmon  species  occurred 
in  1972. Conversely,  in  1975,  minimum  catches  occurred  for 
sockeye,  coho  and  chum  for the same ten year  period. 

C. Escapement 

The Butedale  Subdistrict  contains 108 spawning  streams 
which  range  in  size  from  large  rivers to  small  creeks.  These 
result in a  total  of  about 500 miles  of  spawning  beds.  Table 
I11  gives  the  area  escapements by year  and  species  for  1966-1975. 
Since  1967-1968,  there  has  been  a  general  decrease  in  escapements 
despite  attempts  to  improve  the  situation  by  restricting  comm- 
ercial,  sport  and  Indian food  fisheries.(5)  Gross  fluctuations 
in  populations  and  in  'particular  escapements  generally  seem  to  be 
a  response to spawning  cycles,  changing  environmental  conditions 
(ice  scouring  and  flooding of spawning  areas)  and  commercial 
fishing  pressures.  (1,8) 

Table IV ranks  the  important  escapement  rivers 
(including  tributaries) in  Area 6. ( 4 )  

TABLE IV 
Area  6 - Ranking of Major-Salmon Spawning  Streams* 

PINKS  PINKS 
R A N K  SOCKEYE  CHINOOK  COHO  CHUM ODD YEAR EVEN  YEAR 
1. Kitlope  Kitimat  Kitimat  Kemano  Quaal  Quaal 

3 .  

* calculated  from 10 year  average,  1966  to  1975 

I 2. Kemano  Kitlope  Kitimat Kitimat 
E Kitlope  Kemano  Kitlope  Kitkiata 
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FIGURE 3- AREAS OF MAJOR  SPAWNING ESCAPEMENTS 
AND TIDAL SPORT FISHERY 
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The Kitimat  River  system  incorporates  the  major 
spawning  sites  in  the  Butedate  Subdistrict  for  chinook  and 
coho and  ranks  second  for  chum  and  even  year  pinks.  Tables V 
and VI summarize the escapements  for  the  Kitimat  River  and  its 
tributaries  from  1966  to 1975. The importance of the  system 
is  illustrated  by  the  fact  that  it  supports  17.5% of the total 
salmon  escapements  for  the  Butedale  Subdistrict.  Salmon  migrations 
span  a  period  from May, with  the  start of the  chinook  migration, 
to November,  the  completion  of  the  coho  runs  (Table VI). During 
this  period,  one  or  more  species  may be in  the  vicinity  of  the 
Eurocan  outfall.  Effects of effluent  discharges on adult  spawning 
success  may  be  pronounced  and  immediate, as in mortalities  due  to 
increased  toxicities,  or less evident  as  in  the  case of de- 
creased egg and  adult  viability.  Since  salmon do not feed  after 
entering  freshwater  and are on  a  fixed  energy  reserve,  delays  can 
often  result  in  prespawn  mortalities.(9) 

Emergent  fry  will  also  be  under  the  influence of the 
mill  effluent  during  their  seaward  migration.  Their  smaller 
size  and  longer  residence  time  in  the  river  and  estuary  make  them 
more  susceptible  to  long  term  effects of the  mill  effluent,than  adults 
Studies  carried  out in 1974 (10) and 1975 ( 5 )  showed  that  juvenile 
coho,  chinook  and  chum  utilized  the  estuary  as  a  rearing  area 
from  May to August,  with  the  highest  numbers  being  found in  May. 
It  was  also  found  that  the  juvenile  salmon  tended to frequent 
the  vegetated  as  opposed  to the non-vegetated  intertidal  areas, 
probably  because  these  areas  provided  suitable  habitats  for 
amphipods  and  other  invertebrates  which  constitute  a  major  portion 
of the  juvenile  salmonid  diet. (5,lO) 

The previous  discussion  emphasized  the  importance 
of the  Kitimat  River  system and  upper  estuary  to  the  reproductive 
success  of  the  salmon  in  this  area. Therefore,  the  area  south 
to the  Kitimat  Village  can be considered  a  potentially  high 
impact  area  in  terms of pulp  mill  effluent.  In  contrast,  that 
portion  of  Kitimat  Arm  below  Kitimat  Village,  south  to  Kildala 
Arm, and  including Bish, Wathl  and  Wathlsto  Creeks  can  probably 
be considered  a  low  potential  impact area due  to the distance 
from  the  outfall,  the  small  number  of  spawners  utilizing  those 
streams,  and  the  lack  of  rearing  areas  (Table  VII)Figure 3 shows 
the  major  escapement  streams  and  the  high  and  low  potential 
impact  areas. 

D. Sport  Fishery 

i) Tidal 

The  tidal  salmon  sport  fisheryin  Area 6 occurs  through- 
out  most of the  major  inner  channels  north of Wright  Sound  and 
McKay  Reach  (Figure 3 ) .  Douglas  Channel in  particular is 
second  only  in  preference  to  the  Kitimat  River for sport  fishing.(ll) 
A seasonal  boat  rental  resort  operates  at  Danube  Bay on Hawkesbury 
Island. The number  of  chinook  taken  averaged 1,382 for  1966-1975, 
while  other  salmon  averaged  about  one-third  of  that  at  439 
pieces (Table  VIIT). The pressure  and  extent  of the tidal  sport 
fishery has increased  consi.derably over t h e  past years  with the  
advent of new  and  more  powerful  boats.  From 1968 to  1976 there 
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h a s   b e e n   a n   i n c r e a s e   f r o m   a p p r o x i m a t e l y  30 boats t o  t h e  
p r e s e n t  estimate of 2 0 0  t o  300 b o a t s . ( 5 )  The i n c r e a s e  is  
r e f l e c t e d   i n   i n c r e a s e s   i n   b o t h   t h e   e f f o r t   i n  boat d a y s   a n d  
t o t a l  number of s a l m o n   t a k e n   f o r   t h e  t w o  5-year  periods 
1966 t o  1970  and  1971 t o  1 9 7 5 .   E f f o r t   i n  boat d a y s   i n c r e a s e d  
from a n  a v e r a g e   o f   9 5 1  t o  3 , 9 3 8   a n n u a l l y   w h i l e   t h e  t o t a l  
number of f i s h   t a k e n   i n c r e a s e d   f r o m   1 , 3 9 9   t o   2 , 3 9 4 .  Tidal  
s p o r t   f i s h i n g   c a t c h e s   f o r   o t h e r   s p e c i e s  are d i s c u s s e d   u n d e r  
t h e i r   r e s p e c t i v e   h e a d i n g s .  

ii ) Non-T i d a  1 

L i k e   t h e  t i d a l  f i s h e r y ,   t h e   n o n - t i d a l   f i s h e r y   h a s  
a l s o  e x p e r i e n c e d  a marked increase i n   p o p u l a r i t y .  I t  has 
r e s u l t e d   i n   a n   i n c r e a s i n g   t e n d e n c y   t o   f i s h   i n   t h e  more d i s t a n t  
areas such  as Gardner   Canal   and   Douglas   and   Pr incess   Royal  
C h a n n e l s .   ( 8 )   N e v e r t h e l e s s ,   t h e  K i t i m a t  River s t i l l  r ema ins  
o n e  of t h e  most h e a v i l y   f a v o u r e d   f i s h i n g  si tes.  Eighty- two 
p e r c e n t  of Ki t imat ' s  r e s i d e n t s   c o n s i d e r   t h e  Kitimat River t h e i r  
f i r s t  o r  s e c o n d   f a v o u r i t e   f i s h i n g   l o c a t i o n . ( l l )   F u r t h e r m o r e ,  
a s  one  of Canada ' s  most a c t i v e   s p o r t   f i s h i n g  rivers, it was 
s u b j e c t e d   i n  1 9 7 4  t o  almost 1 0 4 , 0 0 0  a n g l e r   d a y s  of e f f o r t ,  
w i t h   7 7 %   o f   t h a t  by K i t i m a t  r e s i d e n t s .   T h i s  i s  i n   c o m p a r i s o n  
t o  t h e   M i r i m a c h i   i n  New Brunswick,  a w e l l  known A t l a n t i c  
f i s h i n g  r iver which ,   du r ing   1972 ,  recorded 5 4 , 4 1 2  s a l m o n   s p o r t  
f i s h  ang le r  d a y s .  (11) 

Salmon s p o r t   c a t c h  s ta t i s t ics  for  n o n - t i d a l  waters 
a re  n o t  v e r y  r e l i a b l e  and  a re  t a k e n   o n l y   i n f r e q u e n t l y .  Table 
I X  g ives   approximate   numbers  of ch inook  and   coho  sa lmon  ca tches .  

iii) O t h e r   S p o r t   F i s h  

T h r e e   o t h e r  major s p e c i e s  of a n a d r o m o u s   f i s h   u t i l i z e  
t h e  K i t i m a t  area - m l l y   V a r d e n   c h a r ,   c u t t h r o a t   t r o u t   a n d  steel- 
h e a d   t r o u t .  Of t h e   t h r e e   s p e c i e s ,   s t e e l h e a d  are  p r o b a b l y   t h e  
most i m p o r t a n t   i n   t h e  area,  b e i n g  of v a l u e   i n   t h e   s p o r t ,  
I n d i a n   f o o d   a n d  commercial f i s h e r y .  Numbers of c u t t h r o a t   a n d  
D o l l y   V a r d e n   t a k e n   i n   t h e   s p o r t   c a t c h  are n o t   a v a i l a b l e .  

A s  a sport f i s h ,   t h e   s t e e l h e a d  i s  one  of t h e   t o p  
f i v e   s p o r t   f i s h e s   i n   N o r t h  America a n d   t h e  most i m p o r t a n t  west 
o f   t h e  Rocky M o u n t a i n s . ( l 3 )   S p o r t   f i s h i n g   c a t c h e s   ( b y  post  
c a r d   s u r v e y )  of s t e e l h e a d   b e t w e e n   1 9 6 6   a n d   1 9 7 5   f o r   t h e  K i t i m a t  
River p l u s  Wedeene River a n d   H i r s c h   C r e e k   a v e r a g e d   1 5 0   w i t h  a 
r ange   f rom 4 3  t o  529 p i e c e s  (Table X ) .  T h e s e   f i g u r e s   g a v e  
estimated ca tches   which   ranged   f rom  239  t o  1 , 3 6 7 ,   w i t h   a n   a v e r a g e  
o f   553   f i sh .   The  tab le  s h o w s   t h e   t r e n d   t o w a r d   i n c r e a s i n g  
n u m b e r s   o f   a n g l e r s   a n d   c a t c h e s   i n   r e c e n t   y e a r s .   C o m m e r c i a l l y ,  
s t e e l h e a d  are c a u g h t   i n   r e l a t i v e l y  small q u a n t i t i e s   i n c i d e n t a l  
t o  s a l m o n   f i s h i n g .   T a b l e  X I 1  g i v e s   t h e  number of p i e c e s   p e r  
y e a r .  From 1966 t o  1975,  numbers  ranged from 56 t o  716 
w i t h  a n  a v e r a g e   o f  2 7 7 .  
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TABLE V I  I  I 

Area 6 ,  Buteda le  - Salmon  Sport   Catch, 
T i d a l  Waters ( i n  pieces) a n d   E f f o r t  (i2) 

PINKS & EFFORT 
YEAR CHINOOK COHO OTHERS * TOTAL BOAT DAYS 

1975 
1974 
1973 
19  72 
1971 

2 , 452 
1,583 
2,108 
1,317 
980 

305 
1,020 

520  
418 
60 

110 
101 
N I L  
400 
N I L  

3,466 
2,704 
2 I 628 
2 , 135 
1,040 

AVERAGE 
1971-75 1,688 3 , 938 465 122 2,394 

1970 
1969 
1968 
1967 
1966 

925 
750 
560 

1,250 
1,900 

25 
100 
300 
225 
400 

250 
NIL 

6 0  
50 
50 

1,200 
850 
9 2 0  

1,525 
2,500 

1,150 
1,125 

530 
1,000 

950 

AVERAGE 
1966-70 1,077 210 82 1,399 951 

1 0  YEAR 
A m R A G E  1,382 337 102 1,897 2,444 

For 1966-68, coho and  chinook grilse were expressed  as a s e p a r a t e  
total of "combined-grilse".  V a l u e s  were 5 0 ,  " f e w "  and 1 5 0 ,  
* Sockeye and chum. 

TABLE I X  

Salmon S p o r t  Catch ,  Non-Tidal  Waters(8) 

YEAR CHINOOK COHO 

1974 
1973 
19  72 
19 71 
1970 
1968 
1966 

350  475-675 
500 1 , 000 
500 900-1,000 

500-600  1,000-1,800 
525 1,200 

1 , 150 2 , 840 
1,200 (Kitimat R. Only) 
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Monitoring of steelhead  stocks  is  under  the 
jurisdiction of the B.C. Fish and  Wildlife  Branch,  thus 
observations  by  the  Fisheries  and  Marine  Service  are  sporadic. 
Available  information  shows  escapements  in  only  three  water 
bodies  since  1947;  the  Kitimat  and  Kemano  Rivers  and  Evelyn 
Creek  (East  Hawkesbury  Island).  Only  the  Kitimat  River 
shows  escapements  over  the  last 10 years.(4)  Escapements  ranged 
from  750  in  1969 to 3,500  in  1972.  None  have  been  recorded 
in  recent  years.  Annual  catches  in  other  areas  represented 
less  than  one-third of the  total  steelhead  escapement.  (5) 
On this  basis,  the  Kitimat  River  escapement  for  the years 
1966 to 1975  ranged  from  approximately 1,200 to  2,500  fish. 
Steelhead  spawning  occurs  from  February  to  May,  with  the  peak 
occurring  in  April.  After  spawning,  the  adults  return to salt 
water,  while  the  young  remain in  fresh  water  for 2 to 3  years 
before  migration  to  the  sea.(13,15) 

TABLE X 

Area 6 - Steelhead  Sport  Fishing  Estimates*(14) 
YEAR DAYS FISHED  NUMBER OF ANGLERS  CATCH 

REPORTED  ESTIMATED  REPORTED  ESTIMATED  REPORTED  ESTIMATED 

A) High  Potential  impact  area - Kitimat  River  including  the 
Biq  and  Little  Wedeene  Rivers  and  Hirsch  Creek 

1974-75 
1973-74 
1972-73 
1971-72 
1970-71 
1969-70 
1968-69 
1967-68 
1966-67 
Average 

2380 
1413 
1250 
1373 
859 
1019 
1232 
798 
203 
1169 

6172 
6029 
5050 
4598 
4207 
6616 
4834 
3356 
781 
4627 
” 

223 
158 
150 
157 
119 
137 
172 
122 
106 
150 

590 
657 
594 
502 
552 
831 
657 
495 
407 
58 7 

52 9 
202 
150 
150 
43 
97 
172 
82 
7 5  

166 

1367 
864 
604 
491 
239 
650 
686 
348 
288 
615 

B )  LOW potential  impact  area - Bish  Creek 
1973-74 2 8 
1972-73 1 4 
1966-67 - - 

1 4 0 0 
1 4 1 4 
2 11 0 0 

* Steelhead  reported  figures  are  obtained  from  postcard  surveys. 
Estimated  values  are  compiled  from  these  results. 
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E.  I n d i a n   F i s h e r y  

Three I n d i a n   v i l l a g e s   u t i l i z e   t h e   f i s h e r i e s   r e s o u r c e s  of 
t f i e B u t e d a l e   S u b d i s t r i c t .   K l e m t u  v i l l a g e  p e o p l e   f i s h   m o s t l y  
i n   t h e   o u t s i d e  waters a r o u n d   K i t a s u  Bay a n d  Laredo I n l e t .  
H a r t l e y   B a y ,   ( l o c a t e d  a t  t h e  ou te r  e n d   o f   D o u g l a s   C h a n n e l ) ,  
c e n t e r   t h e i r   f i s h i n g   i n   t h e  immediate area,  w i t h  some f i s h i n g  
i n   t h e  waters o u t s i d e   t h e  commercial f i s h i n g   b o u n d a r i e s . ( 8 )   I n  
r e l a t i o n  t o  t h e   E u r o c a n   p u l p  m i l l ,  it i s  t h e  K i t a m a a t  I n d i a n  
v i l l a g e  f i s h e r y   w h i c h  is  of u t m o s t   s i g n i f i c a n c e .  Most of 
t h e i r   c a t c h   ( c o m p o s e d   o f  a l l  f i v e   P a c i f i c   s a l m o n ,   s t e e l h e a d ,  
h e r r i n g   a n d   e u l a c h o n )  is o b t a i n e d   u s i n g  set n e t s ,   i n   t h e  area o f  
Kit imat  A r m  f rom Kitamaat Vi l l age ,  s o u t h  t o  t h e   K i t s a w a y  
A n c h o r a g e .   F i s h i n g  i s  p e r m i t t e d   f o u r   d a y s  per week   yea r  
r o u n d .   T a b l e  X I  g i v e s   t h e   c a t c h   b r e a k d o w n   b y   s p e c i e s   f r o m  
1966 t o  1975.  

TABLE X I  

I n d i a n   F o o d   F i s h e r y  - Kitamaat Village ( c a t c h   i n  pieces) (1) 

STEEL- NON- 
YEAR SOCKEYE COHO P I N K  CHUM CHINOOK HEAD  SALMON I D  

1975  
1974 
1973  
1972 
1 9 7 1  
1970 
1969 
1968 
1967 
1966 

200 4 0 0  300 800 
400 42  0 50 1 , 4 0 0  
200 400 100 1 , 5 0 0  
150  600 1 , 0 0 0  2 , 0 0 0  
150  7 0 0  1 5 0  2 ,000  
100 800 1 , ,000  700 
200 600 100 500 
100 1 , 2 0 0  1 , 0 0 0  800 
396 1 , 1 9 6  160 744 
500 800 5 ,000  100 

100 
800 
200 
350 
200 
250 
400 
300  
464 
300 

Unknawn 2 T o n s   ( h e r r i n g )  
Unknown Unrecorded  

150 50 Tons  ( e u l a c h o n )  
150  25   Tons  ( e u l a c h o n )  
100 80  Tons ( e u l a c h o n )  
150  30  Tons ( e u l a c h o n )  

7 5  
1 5 0  

1 8  
N I L  

AVERAGE 2 3 9 711  886  1 ,050  336 9 9  
(1966-75)  

I n  p a s t   y e a r s ,   t h e  Kitamaat V i l l age  e u l a c h o n   f i s h e r y  
h a s   b e e n   a n   i m p o r t a n t   s o u r c e   o f  food a n d  o i l  for  t h e   I n d i a n s .  
R e c e n t l y ,   f e w e r   f i s h   h a v e   b e e n   t a k e n ,   p o s s i b l y  as  a result  o f  
t a i n t i n g   b y   p u l p  m i l l  e f f l u e n t   w h i c h   r e n d e r s   t h e  f i s h  u n p a l a t a b l e .  
T h e   s u s c e p t i b i l i t y  of t h e   e u l a c h o n  t o  t a i n t i n g   a g e n t s  i s  t h o u g h t  
t o  b e   r e l a t e d  t o  t h e i r   h i g h  o i l  c o n t e n t . ( l 6 )   T h e   f i s h e r y   h a s  
more r e c e n t l y   b e e n  l imited t o  r i v e r s   o t h e r   t h a n   t h e  Kitimat 
s u c h  a s  t h e  Kit lope,  Kemano, Ki ldala  a n d  Kowesas. 

Eu lachon   spend  most o f   t h e i r   l i f e   i n  coastal  waters, 
m i g r a t i n g   d u r i n g   t h e i r   s e c o n d  o r  t h i r d   y e a r s  i n t o  f r e s h  water 
t o  spawn u s u a l l y  from March t o  May. T h e   a d u l t s   d i e  a f t e r  spawning  
a n d   t h e  eggs i n c u b a t e   f o r   2 - 3   w e e k s   p r i o r  t o  h a t c h i n g .   T h e  
n e w l y   h a t c h e d   f r y   m i g r a t e  almost i m m e d i a t e l y  down t o  s e a . ( l 3 )  
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The K i t a r m a t   I n d i a n   b a n d  a l s o  h a r v e s t s   h e r r i n g  for 
food and roe i n  the Mine t t e   and  NK Bay areas d u r i n g   t h e   s p r i n g  
spawning   pe r iod .  

I1 I H E R R I N G  

The  commercial  roe h e r r i n g   f i s h e r y  of s ta t i s t ica l  
area 6 i s  c e n t e r e d   i n  t w o  a r e a s f b o t h   o u t s i d e  X i t i m a t  Arm: 
K i t a s u  Bay o n   t h e   s o u t h   e n d  of P r i n c e s s   R o y a l   I s l a n d   a n d  
H i g g i n s   P a s s   ( N o r t h  of P r i c e  Island). (1) Some h e r r i n g  are 
a l so  t a k e n  for food and b a i t  i n  Meyers Pass.(7) Table X I 1  
gives t o t a l  c a t c h   ( f o o d   a n d  b a i t  p l u s  roe h e r r i n g )  fo r  Area 6.  
I t  i s  u n l i k e l y   t h a t   t h e   E u r o c a n  m i l l  would  have a s i g n i f i c a n t  
e f f e c t   o n   t h e s e   f i s h e r i e s  as t h e   h e r r i n g   c a u g h t  a t  t h e s e   l o c a t i o n s  
are m i g r a t o r y   s t o c k  n o t  o r i g i n a t i n g   i n   t h e  K i t i m a t  area. The 
Kitimat A r m  p o p u l a t i o n s  are slow growing   r e s iden t s   whose  roe 
is  too small t o  be of commercial u s e . ( S )  

TABLE X I 1  

Area 6 ,  B u t e d a l e  - Commercial F i s h e r y   C a t c h  

O t h e r   S p e c i e s  - Hundredweisht  (cwt) ( 3 )  

Steelhead 
Y e a r  (Pieces) Herring Halibut  Groundfish Abalone Clams 

1975 65 55,600 1,320 930  360 1,200 
1974 235 39,860 3 90 610 140 72 0 
1973 92 N I L  1 , 7-70 300 10 NIL 
1972 365 NIL 110 960 NIL N I L  
1971 56 36 , 200 610 NIL NIL N I L  
1970 2 68 5 , 363 1 ,911  8 59  NIL NIL 
1969 12 8 NIL 2 , 332 3 07 No FEmm 
1968 369  370 1,002 72 No mRD 
1967 716 33,900 1 , 108 191 No RMxlRD 
1966 483 126,760 1 , 197 204 NIL NIL 

AvEJiAGE 2 77 29 , 805 1,175 443 51 19 2 

Spawning   wi th in  K i t i m a t  Arm o c c u r s   p r i m a r i l y   o n   t h e  
east  side between M i n e t t e   a n d  NK Bays. F i g u r e  4 shows   t he  
location of spawning si tes i n  t h i s   a r k a  from 1 9 7 1  t o  1976. 

Egg d e p o s i t i o n   o c c u r s   w i t h i n   t h e   s h a l l o w s   w h e r e   t h e  
eggs a d h e r e  t o  k e l p ,  rockweed, eelgrass, r o c k s   a n d   o t h e r  s table  
s u b s t r a t e .   F e r t i l i z a t i o n   o c c u r s   " e n  masse", t h e  m i l t  v i s ib l e  
as a m i l k y   c o l o u r a t i o n  of t h e  water. H a t c h i n g   o c c u r s   i n   a b o u t  
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1 0  d a y s ,   a f t e r  wh ich  t h e  d e v e l o p i n g   l a r v a e  become dependent   on 
t h e   i n t e r t i d a l  area for food such  as diatoms, copepods ,   b ryozoans ,  
rotifers,  i n v e r t e b r a t e   l a r v a e   a n d  l a t e r ,  young f i s h .  A f t e r  
r e a c h i n g  a l e n g t h   o f  7 t o  1 0  c m ,  u s u a l l y   a r o u n d  October, t h e y  
m i g r a t e   i n t o   d e e p e r   w a t e r s . ( l 8 )  

The c o n d i t i o n  of t h e   i n t e r t i d a l   z o n e  of t h e  Kitimat 
A r m  area i s  t h u s   i m p o r t a n t  t o  h e r r i n g   f r o m  March t h r o u g h  t o  
mid-fal l .  . .  

Examinat ion  of spawning records over t h e   p a s t  f e w  
years  i n d i c a t e s  t h a t  t h e  Kitimat Arm p o p u l a t i o n  is u s u a l l y  t h e  
f i rs t  t o  spawn i n  t h e  area,  w i t h   d e p o s i t i o n s   u s u a l l y   i n   M a r c h .  
T h i s  is  i n   c o n t r a s t   t o  t h e  closest o t h e r  major spawning area i n  
t h e  v i c i n i t y ,  Hawkesbury   I s land ,  where spawning is much later 
(May i n  1 9 7 6 ) .  ( 1 7 )  A t  the .  p r e s e n t  time, l i t t l e  i s  known of 
their  m i g r a t o r y   p a t t e r n s   w i t h i n  K i t i m a t  A r m  a n d   D o u g l a s   C h a n n e l . ( l 9 )  

A l t h o u g h   t h e r e  i s  no commercial f i s h e r y   i n  t h e  K i t i m a t  
A r m  area,  t h e  loca l  I n d i a n s   o f t e n   u t i l i z e   t h e   d e p o s i t e d   s p a w n  
f o r  food. Some h e r r i n g  may a l so  be t a k e n   d u r i n g   t h e   s p o r t   f i s h e r y  
f o r  bo th  f o o d   a n d   b a i t . ( 5 )   I n   a d d i t i o n   h e r r i n g   p r o v i d e  a major 
l i n k   i n   t h e   m a r i n e  food c h a i n ,   b e i n g   u t i l i z e d   e x t e n s i v e l y   b y  
c o h o ,   c h i n o o k   a n d   s t e e l h e a d  as well as a v a r i e t y  of other " 
species. (18) 

I V  HALIBUT AND GROUNDFISH 

A l t h o u g h   t h e  commercial h a l i b u t   f i s h e r y   c e n t e r s  
on t h e  west coast of A r i s t a z a b e l   I s l a n d ,  Laredo Channe l   and  
Mi l lbank   Sound   (F igu re  2 ) ,  s i g n i f i c a n t  catches h a v e   b e e n   t a k e n   i n  
Douglas   and  Ursula   Channels   and  Campania  Sound.  Two boats a l so  
f i s h   r e g u l a r l y   i n  K i t i m a t  A r m ,  for b o t h   h a l i b u t   a n d   c o d . ( 7 )  
Table X I 1  shows catch s ta t i s t ics  f o r   t h e   B u t e d a l e   S u b d i s t r i c t  
from  1966 t o  1 9 7 5 .  

I n   t h e   v i c i n i t y  of K i t i m a t  A r m ,  t h e   s p o r t   f i s h e r y  
f o r  h a l i b u t   o c c u r s   p r i m a r i l y   d u r i n g  slack p e r i o d s   i n  the salmon 
f i s h e r y .   M o s t  Of t h e  h a l i b u t   t a k e n  a t  t h a t  time are  caugh t   by  
j i g g i n g  (Table X I I I )  . 

O t h e r  t h a n  h a l i b u t  there is n o   m a j o r   f i s h e r y   f o r  
g r o u n d f i s h :  most a re  c a u g h t   i n c i d e n t a l l y  while  f i s h i n g  for other 
s p e c i e s .  C h i e f  s p e c i e s   l a n d e d   i n c l u d e   g r e y ,   l i n g   a n d  black cod. 
These are  c a u g h t   p r i m a r i l y   b y  trawl.  However, some p o t e n t i a l  f o r  
a commerical cod f i s h e r y  o f  2-3 boats i n   t h e   o u t s i d e  waters 
d o e s   e x i s t . ( 7 ) I n   t h e  t i d a l  s p o r t   f i s h e r y ,  a v a r i e t y  of g r o u n d f i s h  
are c a u g h t   b y   j i g g i n g .  Table X I 1 1  g ives  approximate  numbers  
c a u g h t   i n   r e c e n t   y e a r s .  
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TABLE X I 1 1  

Area 6 ,  B u t e d a l e  - S p o r t   F i s h e r y ,   T i d a l  Waters - O t h e r   S p e c i e s ( 7 )  

(Numbers of F i s h )  

YEAR HALIBUT L I N G  COD ROCKFISH ABALONE CRABS 

1975  75-100  500  2,000-2,500 
1 9  7 4  120-140 400-600 1,500-2,000 small numbers 7,200-8,400 
1970 1 2 5  300  
1 9 6 9  150 

V CRUSTACEANS 

Al though  shr imp  and   prawn are n o t   c o m m e r c i a l l y  
i m p o r t a n t   i n  Kit imat  A r m ,  some may be t a k e n   b y   s p o r t   f i s h e r m e n .  ( 7 )  
Crabs,  on t h e   o t h e r   h a n d ,  are s e c o n d   o n l y  t o  salmon i n   b o t h  
commercial a n d   s p o r t   f i s h i n g   i m p o r t a n c e .   A l t h o u g h  sites may 
v a r y   s l i g h t l y   f r o m   y e a r  t o  y e a r ,  K i t i m a t  A r m ,  several Douglas  
C h a n n e l   i n l e t s   ( K i s k o s h ,   K i t k i a t a ,   a n d   G i l t o y e e s )   a n d   t h e  area 
a d j a c e n t  t o  Crab  River have   produced  commercial y i e l d s   ( 1 , 5 , 7 )  
(Table XII). The above areas are a l so  i m p o r t a n t  fo r  s p o r t  
f i s h i n g .   W i t h i n  K i t i m a t  A r m ,  t h e  Kitimat w a t e r f r o n t  i s  t h e  
f avoured  s i te .  W h i l e   t h e r e  are n o   p r e c i s e   f i g u r e s  ava i lab le  
on  e f f o r t   o r   c a t c h ,  estimates o f  a t o t a l  h a r v e s t  of 15 ,000  
c r a b s  for 5 , 0 0 0  f i s h e r m a n   d a y s   h a v e   b e e n   r e p o r t e d . ( 7 )  Up 
to 1 9 7 4  (when a s p o r t   c a t c h  of 7,200-8,400 crabs were t a k e n )  
t h e  e f f o r t  a n d   c a t c h   a p p e a r e d  t o  h a v e   b e e n   q u i t e   c o n s t a n t .  
M o s t   c r a b s   c a u g h t   c o m m e r c i a l l y  are sold i n  local  m a r k e t s . ( 7 )  
Tables X I 1  and XI11 show t h e  ava i lab le  commercial and  t i d a l  
s p o r t   c a t c h  s t a t i s t i c s .  

VI MOLLUSCS 

Bo th   aba lone   and  clams h a v e   b e e n   h a r v e s t e d   i n t e r -  
m i t t e n t l y   w i t h i n   t h e  l a s t  f ew  yea r s .  The t w o  m a i n   s t o c k s  of 
a b a l o n e   i n   t h e  B u t e d a l e  S u b d i s t r i c t  are  i n   o u t s i d e  waters, a t  
H i g g i n s   P a s s   a n d   C h a p p l e   I n l e t   ( F i g u r e  2 ) .  B o t h   t h e  commercial 
a n d   s p o r t   f i s h e r y  are  c o n c e n t r a t e d   h e r e   a l t h o u g h   t h e  l a t t e r  i s  
l i m i t e d   d u e  t o  t h e   d i s t a n c e   f r o m  Kitimat. L i t t l e  i s  known 
of t h e   p o t e n t i a l   f o r   g r e a t e r   u t i l i z a t i o n  of t h e   s t o c k s .  

By f a r ,  t h e  most s i g n i f i c a n t   f a c t o r   p r e v e n t i n g   t h e  
s u c c e s s f u l   u t i l i z a t i o n  of clams i s  t h e i r   a l m o s t   c o n t i n u o u s  
t o x i c i t y   d u e  t o  p a r a l y t i c   s h e l l f i s h   p o i s o n i n g ,  o r  red t i d e ,  
t h a t   n e c e s s i t a t e s  a commercial c l o s u r e .  From 1970 to 1973, 
no c l a m   h a r v e s t s   h a v e   b e e n   r e p o r t e d . ( 5 , 8 )  Tables XI1 and X I 1 1  
g i v e  ava i lab le  h a r v e s t s  s ta t is t ics  f o r   m o l l u s c s .  
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