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ABSTRACT 

In October 1976, the Environmental Protection  Service initiated 
a program t o  assess  the environmental impact of p u l p  and paper mills i n  
British Columbia. W i t h  the co-operation of various  other government 
agencies and the  industry, EPS compiled relevant resource da ta  and 
receiv i ng env i ronment moni tori ng i nf ormati on. After rev i ewi ng and 
evaluating  the  existing information, the environmental qua l i t y  of each 
area was assessed and the need for addi t iona l  monitoring studies 
determined. 

This report contains a brief  description of the location, 
h i  story, processes and envi  ronmental impact of the Ocean Fa1 1s 
Corporation mill a t  Ocean Falls, B.C. The major impact i s  a significant 
accumulation o f  fibre on the bottom of the inlet  adjacent t o  the m i  11 and 
extending approximately 1.75 nautical  miles (3.15 km) down inlet. The 
fibre deposit has a h i g h  oxygen demand which  contributes t o  depressed 
dissolved oxygen levels i n  the bottom waters a t  the inlet 's  head. 



RESUME 
P 0  

Au mois d'octobre 1976, le  Service de l a  protection de 
1 'environnement a entrepris  d'gvaluer  les  rgpercussions m6sologiques des 
fabriques de pi tes   e t   papiers  de 1 a Col ombi e-Bri  tannique. Aid; de 
1 ' indus t r ie   e t  de divers  autres organismes gouvernementaux, i l  a r6uni 
une documentation concernant les  ressources  ainsi que cer ta ins   rgsul ta ts  
de contr6les  portant sur 1 'environnement  affect;. Apr& avoir 6 t u d i 6  ces 
donnGes, le  Service a 6valu6 la  quali  te' environnementale de chacune des 
r6gions e t  dGtermin6 que1 les  6tudes suppl6mentai res  seraient  uti   les.  

Ce rappor t  fournit  des renseignements  sure 1 
1 'empl acement de 1 ' Ocean  Fa1 1 s Corporation,  entrepri  se 
2 Ocean Falls,  en Colombie-Britannique. I1 t r a i t e  e'ga 

'h i s tor ique   e t  
industriel   le  si tu6e 

lemen t des mgthodes 
d 'exploi ta t ion  e t  des  r6percussions m6sologiques de celles-ci.  L'incidence 
l a  plus s6rieuse  consiste en  une importante  accumulation de f ibres   sur   l e  
fond de l ' in le t ,   ad jacent  1 '6tablissement. 

Ce d6p6 t ,  que s'6tend sur une distance de  1.75 m i  1 l e s  marins 
(3.15 kilometres), consomme  une grande quantitg  de'oxygsne  dissous, de sor te  
qu'il  n'en  reste  qu'une  tr6s  faible  concentration au fond de l ' e au ,  'i l a  
t s t e  de 1 ' i n l e t .  
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SUMMARY AND CONCLUSIONS 

load  cons 
The  Ocean Fa1 1s  Corporation p u l p  m i  11 has  reduced i t s  po l lu t ion  

i derably since  the  discontinuation of chemical p u l p i n g  i n  1967. 
The termi nation of hydraulic debarking i n  1977 further reduced the 
organic loading imposed upon the waters a t  the head of Cousins Inlet. 
The  most serious impact of the m i  11 a t  present i s   i t s  continued fibre 
deposition. The fibre bed  has  been observed t o  extend 1.75 n mi. (3.25 
km) down inlet from the mill (Packman " e t  a l ,  1975; and Packman, 1976). 
During a Pisces IV submersi ble dive i n  1976 ( Packman, 1976) recol on- 
i za t ion  of the  surface of the fibre bed  was apparent a t  i t s  furthest 
ex t remi ty . 

The toxic i ty  of the effluent is  due mainly t o  zinc w h i c h  i s  
used as a bleaching agent t o  brighten the pu lp .  However the zinc 
concentrations i n  the  receiving environment are not  acutely toxic  and 
there i s  not  a serious problem of zinc accumulation i n  the local fauna. 

Damage t o  the  intertidal or shallow subtidal comnunities i n  the 
inlet appears negligible. As well, the salmon  runs i n  the Martin River 
are not  being significantly impacted by the mill effluent. 

S i g n i f i c a n t  reductions i n  t o t a l  suspended solids and BOD5 are 
required t o  further reduce the impact of the mi 11 upon the receiving 
environment of Cousins Inlet. Negotiations are presently underway w i t h  
the Ocean Falls Corporation t o  determine how this may be accomplished. 
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1 INTRODUCTION 

The Ocean Fa l ls   Corpora t ion  

o f  Cousins In le t   approx imate ly  325 m i  

paper mill i s   l o c a t e d   a t  t he  head 

l e s   n o r t h   o f  Vancouver (F igure 1). 

Cousins I n l e t  heads due no r th   f rom  the   j unc t i on   o f   F i she r  and Dean 
channels, between Bel l a   B e l l a  and Bel l a  Coola.  Three r i ve rs ,   t he   Mar t i n ,  

L ink  and I k t ,   f l o w   i n t o   C o u s i n s   I n l e t ,  as we l l  as numerous smal l   runof f  

streams. The L ink  River ,  dammed t o  form  Link  Lake  reservoir ,   provides a 

cont inuous  f low  o f  1 x 10 imp gal/day ( 3 . 8  x 1 0   l i t r e s / d a y )   i n t o  
the  head of   Cousins  In le t .   Th is   f low i s  constant  year-round  but may be 

decreased i n   t h e  case o f  an extremely  dry summer. 

6 6 

The c l i m a t e   o f  Ocean F a l l s   i s  extremely wet, having an average 

o f  221  days per   year   w i th   measurab le   p rec ip i ta t ion  and a mean annual 
p r e c i p i t a t i o n   o f  172.82 inches. Due t o   i t s   m o d i f i e d   m a r i t i m e   c l i m a t e ,  

a i r  temperatures a t  Ocean F a l l s   f l u c t u a t e   v e r y   l i t t l e   t h r o u g h o u t   t h e  

year. A complete summary o f   p r e c i p i t a t i o n  and temperature  data  col lected 

by the  Atmospheric  Environment  Service i s  contained i n  Table 1. 
Cousins I n l e t   i s  surrounded by rugged  mountainous t e r r a i n  

w i t h  a fo res t   cove r   rep resen ta t i ve   o f   t he   coas ta l  Western Hemlock - 
Western Red Cedar Zone (Kra j ina ,  1965). Hunting and f i s h i n g   a r e   t h e  

ma jo r   rec rea t i ona l   a t t r i bu tes   o f   t h i s   a rea   f o r   t he   l oca l   res iden ts .   I n  

the   pas t ,   bo th   shores   o f   Cous ins   In le t  were u t i l i z e d   e x t e n s i v e l y   f o r  
1 og-boomi ng, an a c t i v i t y  which  extended we1 1 beyond Coolidge  Point. 

However, a t  present, due t o  decreased  production and the   impor t  o f  
semi-bleached k r a f t   p u l p ,  booming a c t i v i t i e s  have g rea t l y  decreased,  such 
t h a t  booms a r e   o n l y   l o c a t e d   i n   t h a t   p a r t  o f   t h e   i n l e t   a d j a c e n t   t o   t h e  
pulp mill. The i n l e t  i s  a l so  used fo r   mar ine  and f l o a t p l a n e  

t ranspor ta t ion .  Government  and p r i v a t e  wharves  and two marinas  are 

1 oca ted   d i rec t l y   ad jacen t   t o   t he  town f o r  use by f ishing  vessels,   coastal  

f re igh ters ,   barges   and  c ra f t   be long ing   to   the  1 oca1 populace (Packman et 
- a1 , 1975). A b e r t h   f o r   t h e   B r i t i s h  Columbia  Ferr ies  Corporat ion's "Queen 

of   Pr ince  Ruper t "  i s  present ly  being  constructed. 
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2 MILL OPERATIONS ( a f t e r  Bergman, 1973) 

The f i r s t  i n d u s t r y   a t  Ocean  Fa1 Is was a sawmil l   es tabl ished i n  
1908. A dam was cons t ruc t ed  i n  1910 t o  form L i n k  Lake and provide  water  
power. The sawmi 11  was 1 a t e r  rep1  aced by a p u l p  and  paper mi 11 operati on 
beginning i n  1912 w i t h  a 150  ton per day  groundwood p u l p  m i  11. In 1917 a 
sulphite and a s u l p h a t e   k r a f t   p u l p  mill and  four  paper  machines were 
added. Two addtional  paper  machines were i n s t a l  led i n  the twenties and 
the dam was raised. The layout   o f  the mill i s  d e t a i l e d  i n  F igu re  2. 

In  1965, the groundwood mill was  modernized  and No. 6 paper  
machine was shut down. In  1966 No. 3 paper  machine was shut down. In 
1967 the Kra f t  p u l p  m i l l ,  the bleach  plant ,  the sulphite p u l p  mill ,  lime 
p l a n t ,  and k r a f t   r e c o v e r y   b o i l e r s  were s h u t  down as   they were obsolete 
and no longer  economic units. In Ju ly  1971, No.1 paper  machine was shut 
down. 

In May 1972, Crown Zel le rbach   announced   tha t  the balance o f  the 
m i  11 (numbers 2 ,  4 ,  and 5 paper  machines, woodmi 11,  and groundwood m i  11 ) 
would be c losed  down  by the end of March 1973,  as the ope ra t i  on was no 
longer  economic. The ope ra t ion  was phased  out  as  planned by Crown 
Zel lerbach, b u t  p r i o r   t o  the shutdown the m i  11 was  purchased by the 
Provinci a1  Government  and i s  cu r ren t ly   be ing   ope ra t ed   a s  Crown 
Corporation. 

The m i  11 i s  present ly   producing  about  280 tons  of  newsprint per 
day, w i  t h  the groundwood m i  11  supplying groundwood p u l p ,  and 
semi -b leached   k ra f t  p u l p  imported  from  outside  sources.   For more 
information on the h i  s tory   o f  the m i  11 and the Ocean  Fa1 Is a r e a  i n  
gene ra l ,  the reade r  i s  referred t o  Ramsey (19711, ( Packman " e t  a1 , 1975). 

The s i t u a t i o n   a t  Ocean F a l l s   h a s   n o t   c h a n g e d   s i g n i f i c a n t l y  from 
t h a t   r e p o r t e d  i n  Packman " e t  a1 , (1975).  The one process change which has 
occurred, however, i s  the change Over from a h y d r a u l i c   d e b a r k e r   t o  a 
mechanical  debarker i n  February  1977. This t o t a l l y   e l i m i n a t e d   o n e   s o u r c e  
of e f f l u e n t   f r o m  the mill complex. 
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3 EFFLUENT QUALITY 

I) 

3.1 Discharge  Sources 
The effluent from the Ocean Fa1 1 s mil 1 i s  discharged a t  a 

combined rate of approximately 15 000 000 Imperial gallons/day (57 x 
10 1 i  tres/day ) through five ou t f a l l  s i n t o  the head of Cousins In1 e t  
(Figure 2 ) .  A brief  description o f  each  sewer follows (after Bergman, 
1973). 

6 

Flume  Water.  The blocks from the woodmill are conveyed t o  the 
groundwood mil 1 by means of a block flume.  Water for the flume i s  
supplied from  Link  Lake t o  the woodmi 11 end of the flume and discharged 
a t  the groundwood mill end of the flume i n t o  Cousins In le t .  The  flume 
water i s  not  reci rculated, b u t  makes a single pass  through the flume. No 
treatment i s  applied t o  this discharge and i t   i s  not considered as an 
ef f l  uent  source for regul a t i  on purposes. 

No. 1 Sewer. T h i s  sewer services the Steam P l a n t  and i s  
basically clean water. I t  i s  also the main sewer  handling  domestic 
effluent. No treatment i s  applied t o  this discharge. 

No. 3 Sewer.  This  sewer services the groundwood mill and 
contains coarse screen rejects, secondary cowan screen rejects, and white 
water  overflow. I t  also receives some domestic wastes. The treatment 
for  this discharge includes a "saveall"  for groundwood and paper  machine 
white  water and a shredder and refiner  for groundwood coarse and f ine 
screen rejects. 
- 

Nos. 1A and 2 Sewers.  These two sewers service  the newsprint 
machines. No. 2 sewer contains  primarily white  water  overflow from the 
paper  machine  broughton  boxes  while No. 1A sewer contains the tertiary 
centricleaner  rejects. Losses  from the paper  machine  Jonson screens are 
negligible due t o  the 1 arge size of the holes i n  the screen plate. No 
treatment i s  appl ied to  this di  scharge. 

A1 1 mil 1 wastes are discharged i n t o  the  large flow of well 
aerated water from the tailrace of the  hydro-electric p lan t .  

In  a d d i t i o n  t o  the discharge of fibre and associated BOD5, 

the Ocean Fa1 1s Corporation i s  the only mil 1 on the west coast s t i l l  
utilizing zinc hyrosulphite for groundwood bleaching. The remainder  have 
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swi tched  to   sodi  um hydrosulphi  te  bleaching  using  the  Bora1  process. The 

company ma in ta ins   t ha t   t he i r   ope ra t i on   cou ld   no t   p roduce  a marketable 

product  wi thout  z inc  b leaching. 

3.2 Federal and P r o v  i n c i  a1 Requirements 

The e f f l uen t   s tandards   f o r   t he   va r ious   d i scha rges   o f   t he  Ocean 

Fa l ls   Corpora t ion  mill a r e   s e t   o u t   i n   t h e   P r o v i n c i a l  Government P o l l u t i o n  
Control  Branch  Permit No. PE-3832 which was issued on August 22, 1975, 

and amended on December 5, 1975. These a r e   s e t   o u t   i n   T a b l e  2. The 

re la t i ve   requ i remen ts   o f   t he   P rov inc ia l  and Federal  governments  with 

r e g a r d   t o   t h e   t o t a l  mill discharge  are  out l ined i n  Table 3. The r e s u l t s  
o f   t h e   e f f l u e n t   q u a l  i ty moni t o r i  ng program c a r r i e d   o u t  by t h e  m i  11 f o r  

t he   P rov inc ia l  and  Federal  governments  are  presented i n  Tab1 es 4 and 5. 
A bioassw  program was conducted by the  Environmental   Protect ion  Service,  

the   resu l ts   o f   wh ich   a re   p resented   in   Tab le  6. 
I n -p lan t   con t ro l  measures t o  reduce SS and BOD5 are  planned 

as o u t l i n e d  below (Adams, 1978). 

1 . Reject   Ref i ner I n s t a l  1 a t i  on 

A 1000 HP r e j e c t   r e f i n e r  will be i n s t a l l e d   i n   t h e   f a l l   o f  

1978 t o  recover a l l  groundwood Cowan screen  re jects   present ly  

en te r ing  #3 sewer. They ant ic ipate  reducing  the  average 

suspended so l ids  f rom 14.6 ADTPD t o  7.9 ADTPD. 

2. Reclaiming  Paper  Machine  White  Water  Fines 

S i n c e   t h e   i n s t a l l a t i o n  o f  t h e  drum Saveall  i n  January, 
1976, t o   r e c o v e r   f i n e s  from a l l  excess  Paper  Machine  white  water, 

it has n o t  been ab le   to   hand le   the   en t i   re   vo lume  o f   wh i te   water .  

P1 ans t o   c o r r e c t   t h i s   a r e  as fo l lows:  
a)  Instrument changes  have  been made t o   g i v e   t h e  

Groundwood Mill p r i o r i t y   f o r  Paper  Machine  white 

w a t e r   p r i o r   t o   t h e   S a v e a l l  . Th is   a long   w i th  upcoming 

reduct ions i n  freshwater usage  on the  Paper  Machines, 

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

solids  from  excess  Paper  Machine  white  water. 
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TABLE 3 FEDERAL  EFFLUENT QUALITY REQUIREMENTS 

BOD5 Suspended Sol ids   Toxi   c i  ty 

Federal  30 1 b/ADT* Mechanical  Pulping. .13 lb/ADT 80% surv iva l  
i n  65% ( V / V ) .  

Bleaching ............ 2 lb/ADT Ef f luent   over  
96 hours. 

S i  ngl e Product - 
Groundwood.........5  lb/ADT 

Paper  Making - 
Kraft..............3  lb/ADT 

* Proposed  Gui  del i ne. 
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TABLE  4 OCEAN FALLS COPORATION - 1976 EFFLUENT QUALITY RESULTS 

F1 ow BOD5 Suspended Sol ids 
6 - 

Month  x10 I G / D  LB/ADT Tons LB/ADT Tons 

January 15.5 38.1 5.18  147.5  20.07 
February 15.3  40.3 5.81  133.7  19.26 

March 15.2  33.9  4.86  124.8  17.91 
.................................... ~~ 

1 s t   Q u a r t e r  15.3  37.4 5.28 135.3  19.08 
.................................... 

Apri  1  15.0  33.6  4.82  114.5  16.43 

May  14.5  37.4  5.41 112.1  16.21 
June 15 .O 35.2 5.00 103.3  14.67 
.................................... 

2nd Quar te r  14.8  35.4 5.08 110.0  15.77 
.................................... 

J u l y  15.3  45.3  6.19  136.2  18.59 

August 15.4  30.6  4.35  125.2  17.84 

September 15.6  36.3  4.79  159.1  21.01 
.................................... 

3rd   Quar te r  15.4  37.4  5.11  140.2  19.15 
"""""""""""""""""""""""""""""""""""" 

October 16.2  40.0  5.78  142.8  20.63 

November  15.9  29.4  4.12  131.5  18.42 

December  16.2 32.9  4.66 155.1  21.94 
.................................... 

4th   Quar te r  16.1 34.1  4.85 143.1 20.33 
.................................... 

Yearly 
Average 15.4 36.1 5.08  132.2  18.58 
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TABLE 5 OCEAN FALLS  COPORATION - 1977 EFFLUENT QUALITY RESULTS 

Month 

F1 ow BOD 

x106 IG/D LB/ADT Tons 
- Suspended Sol i d s  

LB/ADT Tons 

January 15.6  24.4 3.53 119.3 17.24 
February 15.2 29.8 4.23  108.5  15.41 
March 14.7  40.2 5.33 84.8 11.23 
.................................... 

1st Q u a r t e r  15.2 31.5  4.36 104.2 14.63 
"""""""""""""""""""""""""""""""""""" 

Apri 1 14.2 22.6  2.74  74.7 9.04 

May 15.2 39.9 5.78 85.8 12.44 
June 15.2  24.0 4.58 87.4 11.76 
"""""""""""""""""""""""""""""""""""" 

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

July 15.5 46.9 6.10 112.5 14.62 
August 15.6 65.5 9.10 135.5 18.84 
September 15.4 50.0 7.17 113.3 16.25 
"""""""""""""""""""""""""""""""""""" 

3rd Q u a r t e r  15.5 54.1 7.46 120.4 16.57 
"""""""""""""""""""""""""""""""""""" 

October 15.2 33.7 4.68 96.7 13.44 
November 15.1 37.8  5.19  70.6  9.67 
December 14.1 43.0 5.53 112.8 14.49 
.................................... 

4 t h  Q u a r t e r  14.8 38.2 5.13 93.4 12.53 
.................................... 

Yearly 

Average 15.1 39.0 53.3 100.2 13.70 
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TABLE 6 RESULTS  OF E.P.S. BIOASSAY PROGRAM 

% M o r t a l i t y  Over 96 Hours (S ta t i c   Tes t )  

. Concentrat ion ( %  V / V )  E f f l u e n t  

Sample Date Sample pH 

65 49 30 18  10 5.6 3.2 1.8 

Dec. 13, 1977 100  100  100 100 60 40 0 5.3 

Nov. 10, 1977  100  100  100  100  100 70 50 10 5.1 
Aug. 27, 1977 100 100 100 80 60 20 0 5.1 

J u l y  12, 1977 100  100  100  100  100  100  100  100 4.6 

May  3, 1977 100  100  100  100  100  100  100 90 5.7 
March 8, 1977 100  100  100  100 20 20 0 0 6.1 
Jan. 3, 1977 100  100 70  30 0 0 0 0 5.8 
.................................... 

Concentrat ion ( %  V / V )  E f f l u e n t  
100  65 45 32 12.5 5.6  3.2  1.0 

Nov. 2, 1976  100  60 40 0 15 0 6.0 

Sept. 1, 1976 100 100  100 100 20 5.8 
J u l y  5 ,  1976  100  100  100  100  100 80 80 0 4.8 

Apr i  1 29, 1976  100  100 100 100  100  100  5.1 

March 3 ,  1976 70 70 30 0 0 0 5.7 

Federa.1  Bioassay  Requirement - 80% s u r v i v a l   i n  65% ( V / V )  e f f l u e n t  

concentration  over  96  hours. 
PCB Bioassay  Requirement - 50% s u r v i v a l  i n  12.5% ( V / V )  e f f l u e n t  

concentrat ion  over 96  hours. 

a 
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3. 

b) I n   t h e  past,  reuse  of  Paper  Machine  white  water  f ines has 

r e s u l t e d   i n  a decrease i n  newsprint  brightness. 

The mill i s   p r e s e n t l y   a t t e m p t i n g   t o   r a i s e   t h e   b r i g h t n e s s  

of   the  unbleached  pulp  by  cul   l ing  out  1 ow q u a l i t y  wood i n  

the  woodmi 11 . 
Reuse o f  Sav ea1 1 E f f l u e n t  

The S a v e a l l   e f f l u e n t   i s   b e i n g   i n v e s t i g a t e d  as a poss ib le  

replacement for   f resh  water   which  is   present ly   be ing  used on both 

paper  machines  and  Saveall showers. A comple t ion   da te   fo r   th is  

p r o j e c t   i s   u n a v a i l a b l e   a t   t h i s   t i m e  due to   t he   ex tens i ve   p ip ing  

which i s  requ i red .   Th i s   p ro jec t   i s   expec ted   t o   reduce   f i b re   l oss  
by 1 ADTPD. 

4. Reclaiming  Tert iary  Centr ic1  eaner  Reject  
Th is   p ro jec t   i nvo l ves   t he   rou t i ng  of t e r t i a r y  

c e n t r i - c l e a n e r   r e j e c t s   t o  a c l a r i f i e r  and then back t o   t h e  
r e f i n e r .   T h i s   i s   p r o j e c t e d   t o   r e d u c e  suspended so l   i ds  1 osses by 

2.4 ADTPD, however, t h e   p r o j e c t  will only  be implemented i f  the  

p rev ious l y   ou t l i ned   p ro jec ts  do no t   b r i ng   t he  suspended s o l i d s  

l osses   t o   w i th in   t he   P rov inc ia l   Leve l  "B" Objec t ives   o f  4.7 
ADTPD. 
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4 RECEIVING ENVIRONMENT 

4.1 Oceanography 
Oceanographic da ta  dealing w i t h  Cousins Inlet has  been reported 

on five occasions by Federal agencies (Waldichuk, 1962, Waldichuk " e t  a l ,  
1968;  Bishop " e t  a1 , 1970; Packman " e t  a1 , 1975; Packman, 1976). All of 
these reports have agreed on the f a c t  t h a t  Cousins I n l e t  i s  h i g h l y  
stratified w i t h  respect t o  temperature, salinity and dissolved oxygen, 
typ ica l  of a deep  marine fjord w i t h  a substantial i n p u t  of well aerated 
fresh water a t  i t s  head (Figures 3 and 4 1. 

The circulation t h a t  exists i n  a situation such as prevails i n  
Cousins Inlet may be described as follows: 

1) We1 1 aerated  fresh water flows i n  a t  the head of the inlet 
from the L i n k  River. 

2)  This water spreads o u t  Over the  surface of the inlet i n  the 
form of a low salinity  layer. 

3)  A halocline i s  thereby established w h i c h  along w i t h  the 
thermocline creates a two-layer system w h i c h  for the most 
part prevents the vertical exchange of water. 

4) The surface  layer i s  continually propel led seaward by the 
fresh water i n p u t  a t  the inlet ' s  head. 

5) Bottom water i s  entrained u p  t o  the  surface a t  the head of 
the inlet by the continual seaward  movement of the low 
sal i n i  ty surface 1 ayer. 

6 )  This entrainment o f  bottom water results i n  a net up  inlet 
flow of oceanic bottom water as no sill  exists a t  the inlet 
m o u t h  t o  i n h i b i t  such a flow. 

7 )  Rep1 eni shment o f  bottom water w i t h  oceanic bottom water i s  
generally a slow process often  resulting i n  a stagnation of 
the bottom water a t  the inlet head.  This  phenomenon may 
produce depressed dissolved oxygen concentrations, a 
condi t ion  compounded by the f a c t  t h a t  oceanic bottom water 
i s  often i n  itself low i n  dissolved oxygen. 



- 15 - 
S A M P L I N G   S T A T I O N S  

05 06 07 09 010 012 

FIGURE 

-0 

Y 

0 

/.? .... 
...... ........ ....... 

Y 

0 s7.4 

T E M P E R A T U R E  ("(2) 

-32.8 
4 32 4 

S A L I N I T Y  ('loo) 

7* -32. 
4 32 4 

S A L I N I T Y  ('loo) 

-50 
c 
c 

-100 
U 
Y 

- I  50 
.I= 

200 c 

Q) 

-250 

-0 

.50 

-100 

r: 
-250 

0 5  
S A M P L I N G   S T A T I O N S  

06 07 09 010 012 

I 

" 3  

5 4  
0 

Y 

c 

................. .... 
D I S S O L V E D  OXYGEN ( r n g / & j  

........ 

Q 

-50 

3 WATER COLUMN PROFILES - COUSINS INLET 
( W a l d i c h u k ,  1 9 6 2 )  

L 

'I 



I 
- 16 - 

S A M P L I N G   S T A T I O N S  Outfall 

C.5 C.6 0.60 

m 

I 

19 

a 

I 

1) 

90- T E M  P E R  A T U R E  ( " C  

roo , 
700C 6CCC 50Q9 4000 3000 2090 1000 0 

D I S T A N C E   F R O M   O U T F A L L   ( M E T R E S )  

I I I I I 

A 

IO 0' 8 
7000 6000 5000 4000 5000  2000 1000 0 

S A M P L l N G   S T A T I O N S  O u t f a l l  

0.5 C.6 0.c1 1-7 C'C i 9 0.10 0 12 

w 30- 
a 

I 60' 

D I S S O L V E D  O X Y G E N  ( m g / $ )  

7000 6000  5000 4000 3000 2000 1000 0 
D I S T A N C E   F R O M   O U T F A L L   ( M E T R E S )  

F IGURE 4 WATER COLUMN P R O F I L E S  - June 11,1974 
( P a c k m a n  et  a l ,  1 9 7 5 )  



- 17 - 

A t  Ocean Fa1 1 s the  good sur face   d i   spers ion   o f  m i  11 e f f l u e n t   i s  

enhanced  by i n i  ti a1 d i  scharge i n t o   t h e  we1 1 ae ra ted   t a i  1 race   o f   t he  

hyd roe lec t r i c  dam on the  L ink  River .  However suspended so l ids,   genera l ly  

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

f l occu la te   ou t   o f   t he   wa te r  column when they come i n   c o n t a c t   w i t h   s a l t  

water.  This has over   t ime  resul ted i n  a s ign f   i can t   accumula t ion   o f   f ib re  

i n   t h e   f o r m  o f  a f i b r e  bed,  on the  bot tom  of   Cousins  In le t ,   extending  up 
t o  1.75  n.mi. (3.25 km) down t h e   i n l e t  from  the mill s i t e  (Packman " e t   a l ,  

1975).   This  accumulat ion  of   f ibre on the  bottom  has  resul ted i n  a h igh  

oxygen demand on the  adjacent  water mass, which has c o n t r i b u t e d   t o   v e r y  

low  d isso lved oxygen va lues i n   t h e   b o t t o m   w a t e r   a t   t h e   i n l e t  head 
(F igures 3, 4 and 5).  T h i s   s i t u a t i o n  was  much worse  before  the  cessat ion 

o f  chemical  pulping i n  1967 as i s   e v i d e n t   i n   t h e   d a t a   o f  Waldichuk  (1962) 
presented i n   F i g u r e  3. Work presented by Packman (1976) i ndi   ca ted   tha t  

d isso lved oxygen va lues i n   t h e   b o t t o m   w a t e r   a t   t h e  head of t h e   i n l e t  were 

s t i l l  as  low  as 1.46 mg/l i n  October  of   that   year.  

Beak Consultants  Ltd.  (1976,  1977)  conducted  water  quality 

sampling i n   t h e  upper  reaches o f  Cousins I n l e t  - A p r i l  1976,  September 

1976, May 1977  and October 1977. The parameters  examined  included 
temperature,   sa l in i ty ,   d isso lved oxygen, t ransparency  (Secchi   d isc),   t rue 

col  our, pH, non-f i 1 t e r a b l  e r e s i  due and  suspended f i b r e   c o n c e n t r a t i  on. 

Beak also  found  Cousins I n l e t   t o  be a two layered system,  however, t h e i r  
d isso lved oxygen values were s ign i f icant ly   h igher   than  those  presented by 
Packman " e t  a1 (1975)  and Packman (1976).  This was a t t r i b u t e d   t o  a 

general  improvement i n  w a t e r   q u a l i t y   c o n d i t i o n s   a t   t h e   i n 1   e t  head. 

Whether or  not  these  values  are  comparable  to  those  of  the  Environmental 
P ro tec t i on   Se rv i ce   i s ,  however, questionable as t h e   s t a t e   o f   t h e   t i d e  was 

n o t   i n c l u d e d   i n   t h e  Beak reports. The work repor ted i n   t h e  two papers by 

Packman  was conducted on a r i s i n g   t i d e   w h i c h  woul d represent a worst  case 

situation.  Also  the  methodology i n   t h e  two s e r i e s   o f   r e p o r t s   d i f f e r  

(Beak used a Y S I  D.O. meter  whi le E.P.S. used the   az ide   mod i f i ca t ion  o f  
the  Winkler method) which  might  account f o r   d i f f e r e n c e s   i n   t h e  data. 

D 
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4.2 

ove r l y ing  

down the  
1975). A 

i 
t 

Benthic  Sediments 

The sediments o f  Cousins I n l e t  have  been repor ted  as  having  an 
f i b r e  mat  extending  approximately 1.75 nau t i ca l   m i l es  (3.25 km) 

n l e t   f r o m   t h e  mill s i t e  (Levings, 1973  and Packman " e t  a l ,  
t he   upper   end   o f   t he   i n le t   c l ose   t o   t he  mill t h e   f i b r e   i s  

h igh l y  reduced,  having a high  hydrogen  sulphide  concentration. The t h i c k  

l a y e r   o f   b l a c k   r e d u c e d   f i b r e   i s   o v e r 1   a i n   w i t h  a l a y e r   o f   f r e s h  
undecomposed w h i t e   f i b r e   t o  a depth  o f  1.5  cm. Fur ther  down t h e   i n l e t   a t  

approximatley 1.75 n.mi. (3.25 km) a t r a n s i t i o n  zone  between f i b r e  and 

natural  sediment i s  apparent.   High  concentrat ions  of   fecal   pel lets  are 

present i n   t h i s  area.  Levings  (1973)  has  hypothesized  that  these  pel  lets 

may have or ig ina ted   w i th   zoop lank ton  and had not  broken down due t o   t h e  

1 ack of   d i   sso lved oxygen i n  water,  which woul d have i n h i   b i   t e d   b i   o l   o g i   c a l  
a c t i v i t y .  

I n  1976, d i rec t   observa t ions   o f   the   f ib re   bed  were  made from 
the  Pisces I V  submersible. A d e s c r i p t i o n   o f   t h e   f i b r e  bed a t   t h e  head o f  

t h e   i n l e t   i s   c o n t a i n e d   i n  a r e p o r t  on  the  work (Packman, 1976). 

"The f i b r e  bed was i n i t i a l l y   w h i t e  and  had the  appearance o f  a 

f i e l d   o f  snow, undulat ing,   wi th   an  occas ional   log  pro ject ing.  It was 

apparent  that   the  mat was n o t   g r e a t l y  compacted,  as  shock waves would 

r i pp le   t h rough  it i f  disturbed. As the  dive  progressed,  grey and black 

patches became apparent on the   sur face   o f   the   f ib re   bed where the  
underlying  anaerobic  decomposition had f o r  some reason been  exposed." 

Th is  may have  been due t o   t h e   a c t i v i t i e s   o f   C a p i t e 1  1 i d  polychaetes 

concentrated i n  these  patches. 

Photographs o f   t h e   f i b r e  bed  are a1 so presented i n   t h a t   r e p o r t .  

A d e s c r i p t i o n   o f   t h e   b o t t o m   i n   t h e   e s t i m a t e d   ' l t r a n s i   t i o n  zone'' i s  a1 so 
presented. A t  t h a t   p o i n t   t h e   b o t t o m  was described as having a brown 

det r i ta l   layer   over ly ing   the   b lack   hydrogen  su lph ide  ooze o f   t h e   f i b r e  

bed. Patches of   b lack ooze covered i n   p a r t  by a wh i te   bac ter ia l   s l ime,  

were  repor ted  prot rud ing  through  the  det r i ta l   layer .   Extens ive  patches  o f  

small wood ch ips and many 1 ogs were also  reported. 

It i s  necessary f o r   t h e  mill t o  dredge  sediment  and f i b r e   f r o m  

i n   f r o n t   o f   t h e i r  deep-sea dock every two years.  Dredging was c a r r i e d  

o u t   i n  1975  and a f u r t h e r  40 000 yards  were removed i n   e a r l y  1978. 3 
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Dredgi  ng i n  an area w i  t h  anoxi c sediments  can  cause fi sh-ki 11 s by 

s t i r r i n g  up  oxygen def ic ient   water   which sometimes conta ins  tox ic  

hydrogen  sulphide  into  the  surface  waters  f requented by f i s h  (Wal d i  chuk, 
1962). I n  1975, the  dumping of t h i s   m a t e r i a l  was r e p o r t e d   t o  have taken 

p l a c e   i n  mid-channel o f f  Wearing P o i n t   i n  Cousins I n l e t  (Hoos pers com). 
T h i s   s i t u a t i o n  was reviewed, i n  1978, and as a r e s u l t  a more s u i t a b l e  

dumping 1 oca t ion  was se lected i n  mid-channel  between the  m i  11 and 

Cool i  dge Point. I n   t h i s  manner benthic  smotheri ng was 1 imi t e d   t o  an 

a1 ready  degraded  area  over  the  exist ing  f ibre bed. 

4.3 B i  o l  ogy 
Since 1967, there  has been no d i s c h a r g e   o f   k r a f t   o r   s u l p h i t e  

mill e f f l u e n t   i n t o  Cousins In le t ,   there fore ,   those  sources   o f   tox ic  
d i  scharges  are no 1 onger a problem.  Chinook salmon  and rainbow t r o u t  

were  reared i n   f l o a t i n g  pens  and f e d  an a r t i f i c i a l   d i e t   i n  an aquaculture 
experiment  conducted  from  October  1971 t o  May 1972 a t  a s i t e   j u s t  west o f  

the   Mar t in   R iver ,   in   Cous ins   In le t .   Resu l ts   f rom  th is   s tudy   ind ica ted  
t h a t   t h e  salmon grew a t  a normal ra te ,   apparent ly   un inh ib i ted  by t h e i r  

prox imi ty   to   the  pu lp  and  paper  m i  11. Th is   wou ld   t end   t o   i nd i ca te   t ha t  

t he   runs   o f  salmon u t i l i z i n g  Cousins I n l e t  and the   Mar t in   R iver   shou ld  

n o t  be adverse ly   a f fected by the  mil 1 discharge  (Waldi chuk, 1962) . 
Potent ia l   problems  assoc iated  wi th   the  z inc  concentrat ions i n  

t h e   e f f l u e n t  were i d e n t i f i e d  by unpubl ished  work  carr ied  out by the  
Environmental   Protect ion  Service i n  1973. Th is  work revealed  that ,  
" M y t i l u s   e d u l i s ,   t h e   o n l y   i n t e r t i d a l   b i v a l v e  found i n  Cousins I n l e t   a t  

that   t ime,  contained  approximately  twice  the  concentrat ion of zinc  found 

i n  - M. edu l i s   co l l ec ted   f rom a con t ro l   s ta t i on   es tab l i shed   i n   E l cho   Harbo r  
some 25 mi les  f rom Ocean F a l l s  (Env. Can., unpub., 1974). A1 though  the 

actual   concentrat ions  found  were  re lat ively 1 ow t h i s   cond i t i on   shou ld  
s t i l l  be  considered a cause f o r  concern. 

The use  and  subsequent di   scharge  of   z inc was a1 so ref1  ected i n  
t o x i c  responses  exhibi ted by f i n g e r l i n g  coho  salmon  exposed t o   t h e  

var ious  mill ef f luents .  Grab  samples  were c o l l e c t e d   i n   O c t o b e r  1973 by 

Environment Canada, t r a n s p o r t e d   t o  Vancouver  and tes ted   under   s ta t i c  
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conditions for 96 hours using freshwater as the diluent. Sewer 3 was 
found t o  be the most toxic w i t h  an LC5* of 3.206, followed by sewers l A ,  
the woodmill, and 2, w i t h  LC501s of 15.5%, 18% and 42%, respectively, 
and the remainder w h i c h  were not acutely toxic. These results 
corresponded directly w i t h  zinc concentrations of the effluents as 
analyzed by the B.C. Research  Counci 1 during a 5-day period i n  early 
October of the same year (Bergman, 1973). 

Results of the this survey  ranged from an average of 35 ppm of 
zinc i n  effluent from  Sewer 3,  t o  7-10 ppm from  Sewers 1 A  and 2 and none 
i n  the remainder. The h i g h  toxici ty  of the woodmil 1 effluent could not 
be attributed t o  zinc as none  was present, b u t  was probably  due t o  resin 
acids or other organic derivatives  associated w i t h  the effluent from this 
operation. 

The most serious effect o f  the historical and present 
discharges of the m i  11 complex on the bi  ol ogical communi t ies of Cousins 
Inlet has  been the fibre bed deposition w i t h  i t s  h i g h  oxygen  demand and 
i t s  unsu i t ab i l i t y  as a substrate. Levings (1973) and Packman " e t  a l ,  
(1975) have reported l i t t l e  or no biological  epifauna or infauna i n  the 
head of Cousins Inlet, as deduced from grab  sampling  programs.  This 
information was determined t o  be pa r t i a l ly  erroneous as a result of the 
Pisces IV submersible dives reported by Packman (1976).  The bio logica l  
observations i n  the vicini ty  of Coolidge Po in t  (Track No. 1, Figure 6) 
were described as follows: 

"NO l i f e  was i n i t i a l l y  apparent on the fibre bed i tself ,  
however,  sea  anemones (Metri dium seni 1 e )  and ascidians 
(Ascidia  peri t ropa)  were present on 1 ogs projecting 
from the bed. In the area where  grey and black patches 
were observed,  tube  dwelling polychaetes (Capitella sp. ) 
were observed,  extendi ng above the surface of the fibre, 
i n  the black patches. A few poachers  (Agonidae) and a 
tomcod (Mi crogadus  proximus  were a1 so observed (Packman, 
1976 1. I' 

A dive conducted i n  the transition zone  (Track No. 2, Figure 6) 
was described as follows: 

ut 

Y 

K -  
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S c a l e  In Nautical  Mile8 

F IGURE 6 PISCES I V  DIVE  TRACKS  AND  APPROXIMATE 
AREA OF R E C O L O N I Z A T I O N  
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"Benthic  fauna was abundant  throughout  the  dive. The most 

abundant  form  throughout  the f i r s t   p o r t i o n  was  a small, 

t h i n   w h i t e  sea  pen which  reached  concentrat ions  of up t o  

5O/metres . T h i s   l i f e f o r m  was observed on a1  1 bottom 
types   except   the   rocky   te r ra in .   Other   ma jor   l i fe fo rms 
observed on the   " reco lon i zed   f i b re  bed"  were  poachers 
(Agonidae),  ronquils  (Bathymasteridae),  prick1  ebacks 

(Stichaeidae),  pink  shrimp  (Pandalus  boreal is),   burrowing 

anemones (Pachycerianthus sp. 1, and sedentary  polychaetes 

such as C i r r a t u l a  sp. (Packman, 1976)." 

2 

It was hypothesized i n   t h e   r e p o r t   o f  Packman (1976) t h a t   t h e  

f i b r e  bed i n  t h e   ' l t r a n s i   t i o n  zone" was undergoing  recolonizat ion as a 
r e s u l t   o f   t h e   c e s s a t i o n   o f   c h e m i c a l   p u l p i n g   i n  1967. 

I n t e r t i d a l  and shal low  subt ida l   observat ions i n  Cousins I n l e t  

conducted by Levings  (1972), Packman " e t  a1 (19751, Beak (1976)  and Beak 
(19771 i n d i c a t e d   t h a t  no ser ious damages had been i n c u r r e d   i n   t h e s e  zones 

except i n   t h e  immediate v i c i n i t y   o f   t h e  mil 1. Levings  (1972)  reported a 
" th ick  growth  o f   f i lamentous  a lgae"   a long  the  south  shore  o f  Ocean Fa1  1s 

Harbour   but   that   the  a lgae  had  not   inh ib i ted  the  estab l ishment   o f  a 

"normal" community. Packman " e t  a1 (19751, s t a t e d   t h a t   t h e   c o n d i t i o n s   i n  

t h e   i n t e r t i d a l  and shal low  subt ida l  zones  had  improved  markedly  since  the 

shutdown of   the  chemical   pulping  processes i n  1967  and t h a t   t h e r e  were no 

read i l y   observab le   de le te r ious   e f fec ts  stemming from  the  present 

discharges  of   the mill a t   t h a t  time. 

Beak (1976,  1977) i n d e n t i f i e d  two areas where damage t o   t h e  

i n t e r t i d a l  zone  had  occurred,  but  not  necessarily as a r e s u l t   o f  mil 1 

e f f l uen t .  The two  areas  indicated  were i n   t h e   f o r e s h o r e  on  both  the 
no r th  and south   s ide   o f   the  mill. The i n t e r t i d a l  zone on the  south  s ide 

had  been damaged by the  presence of a l a n d f i l l   s i t e   d i r e c t l y   a d j a c e n t   t o  

the   fo reshore   wh i le   the   nor th   s ide  had  been  degraded  by o i  1 o r i g i   n a t i n g  

i n  a marina  associated wi th  s h i p p i n g   a c t i v i t i e s .  
Envi  ronmental  monitoring  work  conducted  by Beak Consul tants 

Ltd.  during  1976 and  1977 also  included  zooplankton  studies (Beak 
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Consul tan ts  L t d ,  1976; Beak Consul tan ts  Ltd. ,  1977). The zooplankton 
samples were r e p o r t e d   t o   c o n t a i n   l a r g e  numbers of   polychaete  and b iva lve  
la rvae .  The consu l t an t s   conc luded   t ha t  these da ta  were an i n d i c a t i o n  o f  

recovery o f  the benthic  communities a t  the in le t  head. However, the 
l a rva l   s t ages   o f  these groups were n o t   s p e c i f i c a l l y   i d e n t i f i e d   a s   b e i n g  
a n i m a l s   i n h a b i t i n g   s o f t  muddy bottoms a s  opposed t o  the rocky sides of 
the in1 e t  w h i c h  have been r e l a t i v e l y   u n a f f e c t e d  by the m i  11. The 
c o n s u l t a n t s  have a l s o   n o t   e s t a b l i s h e d   t h a t  the la rva l   forms   ac tua l ly  
o r i g i n a t e d  w i t h  the community a t  the head o f  Cousins In l e t  a s  opposed t o  
b e i n g   c a r r i e d  there from o the r   a r eas  by wa te r   c i r cu la t ion .  
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5 NATURAL RESOURCES 

5.1 F i   s h e r i e s  
Cousins I n l e t  supports  smal l   but   v iable  runs  of  coho, pink and 

chum salmon which have  been noted as having spawned i n   t h e   M a r t i n   R i v e r  

since  spawning  records  of  that  system were  begun i n  1920 (Packman " e t   a l ,  

1975). The escapement da ta   fo r   the   the   Mar t in   R iver   f rom  1951  to  1975 

are  presented i n  Table 7. 

TABLE 7 SALMON ESCAPEMENT FOR MARTIN RIVER 

Year Coho Chum Pink 

1975 7 50 1500 75 

1974 2000 10000-12000 500 

19  73 1000  3500 400 

1972 2500 1500 750 

1971 3500 7500 3500 

1961-70 765 1063 345 

19 51  -60 1615 165 175 

It was s t a t e d   i n   t h e   F i s h e r i e s  and  Marine  Service  Submission 

(1977) t o   t h e  Pul   pmi l l  Review (Appendix I )  t h a t  "Comparison o f   these 
f i g u r e s   w i t h  escapements from  Area 8 as  a   whole  ind icates  that   the  Mar t in  

River   accounted  for  an average o f  0.4% o f   t h e   t o t a l   p i n k  escapement, 4% 
o f   t h e  chum escapement  and 5% o f   t h e  coho  escapement  from  1971 t o  1975.'' 

Therefore, it may be  seen t h a t   t h e   M a r t i n   R i v e r  does  have a s i g n i f i c a n t  

inpu t   in to   the   sa lmon id   p roduc t ion   o f   Area  8 as a whole  even  though it 

does n o t   s u p p o r t   a   f i s h e r y   o f   i t s  own. 

The F.M.S. Submission  (1978)  also  states  that: 
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The per iod  of   upstream salmon m i g r a t i o n   t o   t h e   M a r t i n   R i v e r  

extends  from  mid-August t o   t h e  end  of the  summer, w i t h   t h e  peak being i n  

September t o  October. The p ink  salmon a r r i v e   i n   t h e   r i v e r   f i r s t  and the 
coho l a s t .  It i s  t h o u g h t   t h a t   t h e   f i s h   d e s t i n e d   f o r   t h e   M a r t i n   R i v e r  

t r a v e l   v i a  Dean Channel a long  the  nor th   s ide  o f   K ing  Is land and  up 

Cousins I n l e t .  

Juven i le   s tocks   o f   p ink  and chum appear t o  move ou t   o f   t he  
M a r t i n   R i v e r / C o u s i n s   I n l e t   a r e a   i n   t h e i r   f i r s t  season a f t e r  emergence, 

while  immature  coho can  be  seen i n   t h e   i n l e t   f o r   t h e   e n t i   r e  summer 

period. 

Apparent ly,   upstream  migrat ing  adul t  salmon  and  downstream 
mig ra t i ng   j uven i l es  do no t  show any signs  of   behavioural   abnormal i t ies 

which  might be a t t r i b u t a b l e   t o   t h e  presence o f  mill e f f l u e n t   i n  Cousins 
In le t .   Adul t   migrants   congregate  a t   the head  of t h e   M a r t i n   R i v e r   p r i o r  

t o  heading  upstream t o  spawn and do not  demonstrate  avoidance  reactions 

towards e f  f l  uent-contai  ning  waters. 

Cousins I n l e t  appears t o  be  an impor tan t   a rea   f o r   rea r ing   o f  

j u v e n i l e   s a l m o n i d s   o r i g i n a t i n g   i n   t h e   M a r t i n   R i v e r .  Packman " e t   a l ,  

(1975)  and Ne1 son  (1974)  reported  large numbers o f  salmon j u v e n i l e s ,   i n  
t h e   s h a l l  ow i n t e r t i d a l  areas o f   t h e   i n l e t  and around  the docks, 

respect ively.   "Al though  th is  would  suggest a min imal   in f luence  o f  

e x i s t i n g   e f f l u e n t  on stocks, no s tud ies on sub - le tha l   e f fec ts  have  been 
undertaken i n   t h e  area" (FMS, 1977). 

Although  there i s  no commercial f i s h e r y   i n  Cousins I n l e t   t h e r e  

i s  a s i g n i f i c a n t   s p o r t s   f i s h e r y   f o r  salmon, crabs,  shrimp  and prawns. 

Her r ing   a re  abundant i n   t h e   i n l e t   b u t   s t o c k s   a r e   n o t   o f   s u f f i c i e n t   s i z e  
t o  be commercially  important. 

Groundfish were r e p o r t e d   i n   t h e   b o t t o m   o f   C o u s i n s   I n l e t   i n   t h e  

Pisces IV dive  observat ions  reported i n  Packman (19761,  however, the  

u p - i n l e t   e x t e n t   o f   g r o u n d f i s h   i s   l i m i t e d  by low  dissolved oxygen 

concentrat ions and the   p resence  o f   the   f ib re  bed. 
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APPENDIX I 

OCEAN FALLS  PULP  MILL,  OCEAN FALLS,  B.C. 
F I S H E R I E S  RESOURCES OF F I S H E R I E S  AND MARINE  SERVICE 

S T A T I S T I C A L  AREA 8 



The i n f o r m a t i o n   p r e s e n t e d   i n   t h i s   d o c u m e n t  was 
c o l l a t e d   s o l e l y  fo r  u s e   w i t h i n   t h e  Pacif ic  Region (DFE) 
"Pulp Mill Review Process": a p r o c e s s   d e s i g n e d   t o  determine 
e f f l u e n t   c h a r a c t e r i s t i c s ,   d e g r e e  of t r ea tmen t ,   and  e f fec ts  
upon t h e   r e c e i v i n g   e n v i r o n m e n t .   T h i s   t a s k  was carried o u t  
t o  i d e n t i f y   c u r r e n t   a n d   p o t e n t i a l   c o n f l i c t s   b e t w e e n   a q u a t i c  
r e s o u r c e s   a n d   e f f l u e n t   d i s p o . s a 1   i n   o r d e r  t o  p r i o r i z e  
p o l l u t i o n   a b a t e m e n t   e f f o r t s .  

O p i n i o n s   e x p r e s s e d   i n   t h e   t e x t  ref lect  t h e  judgement 
o f   t h e   a u t h o r s   a n d   c o n t r i b u t i n g   p e r s o n n e l .  

T h i s  document i s  n o t  for  g e n e r a l   c i r c u l a t i o n .  Any 
p e r s o n s   w i s h i n g  t o  c i t e  t h i s  document  must  obtain t he  
pe rmis s ion  of t h e   s e n i o r   a u t h o r .  
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OCEAN  FALLS  PULP  MILL 

I 

FISHERIES  RESOURCES  OF 
FISHERIES  AND  MARINE  SERVICE  STATISTICAL  AREA 8 

INTRODUCTION 

The  Ocean  Falls  pulp  mill  is  located  at  the  head of 
Cousins  Inlet  in  the  Bella  Coola  Subdistrict,  Fisheries  Sta- 
tistical  Area 8 (Figure 1). Area 8 ,  situated  in  the  center  of 
the  coastal  mountain  range,  is  one  of  the  largest  statistical 
areas  on  the  coast,  encompassing  approximately 11,000 square 
miles  including  about 4 8 8  miles of coastline.  Its  major  centers 
of  population  are  in  the  Bella  Coola  Valley  and  at  Ocean  Falls.(l) 

I1 SALMON 

A. Commercial  Fishery 

Historically,  the  waters  of  Area 8 have  supported one 
of  the  largest  Pacific  coast  salmon  fisheries.  Annual  catch 
statistics  show  that  over  the  past  five  years  an  average of 
12.8% of  the  salmon  catch  for  the  northern  coast  (north of 
Cape  Caution)  has  been  taken  in  this  area. The  catch,  including 
sockeye,  coho,  pink,  chum,  and  chinook  salmon  is  taken by seine 
and  gill-net  in  nearshore  waters.  Trolling  has  never  been  a 
large  operation  in  this  area.  Commercial  fishing  occurs  mainly 
in  Fisher-Fitzhugh  Sound,  North  Bentinck  Arm  and  the  Dean, 
Kimsquit  and  Bella  Coola  Rivers  (Figure 2). Table I shows  the 
commercial  catch  statistics  for  Area 8 between 1956 and 1975.(2) 

A commercial  salmon  fishery does not  exist  in  Cousins 
Inlet  where  the  Ocean  Falls  pulp  mill  is  located ( 3 )  although 
commercial  boats  operate  in  Fisher  Channel  to  the  entrance 
of the  inlet. ( 4 )  

B. Escapement 

Within  the  Bella  Coola  Subdistrict, 29 salmon  spawning 
streams  are  listed.  These  streams  contain  approximately 8 7  
lineal  miles  of  spawning  grounds (1) some  of  which  are  sizeable 
river  systems  with  additional  spawning  tributaries  and  lakes. 
Major  spawning  streams  include  the  Bella  Coola-Atnarko, Dean, 
Kimsquit,  Koeye  and  Kwatna  %ivers  (Figure 2). Escapement 
figures  for  these  streams  are  given  in  Table 11. Table  I11  gives 
escapements  for  the  whole of Area 8 .  
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YEAR - 
1975 
1974 
1973 
1972 
19  71 
1970 
1969 
1968 
1967 
1966 
1965 
19  64 
1963 

SOCKEYE 

226050 
129967 
223571 
85948 
167920 
101317 
43818 
199754 
234861 
82136 
77890 
306644 
151844 
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TABLE I 
Commercial  Salmon and Steelhead Catch(2) 

(Pieces 1963-75, CWT 1956-62) 

am0 

57586 
126083 
104805 
134595 
114018 
121261 
38194 
216389 
38810 
164452 
80940 
167130 
114496 

- PINK 

95783 
2874495 
64467 

1104756 
41220 

2052282 
18869 

5435438 
43612 

2123244 
587907 
2852077 
2025211 

- CHUM 

134748 
198966 
.251573 
233774 
60822 
356960 
98006 
281936 
90187 
199779 
49028 
347861 
318953 

- CHINOOK 

28309 
31041 
16961 
23837 
13069 
16097 
12607 
22456 
21462 
17318 
20376 
25449 
12486 

(JAM) 

(12172) 
(13728) 
(21956) 
(7977) 
(4815) 
(15541) 
(3316) 
(4636) 
(4790) 
(3889) 
(5274) 
(4844) 
(3824) 

STEEIHEAD 

1831 
1191 
16  87 
1169 
2297 
1235 
794 
1573 
2719 
2583 
2215 
2892 
2572 

1962  7434 
1961  5729 
1960  3465 
19  59  3439 
1958  11553 
1957  2394 
1956  5279 

10 yr. avg 149633 
1966-75 

12462 
11799 
7314 
8104 
13092 
10722 
15881 

111619 

465272 
104750 
60689 
21989 
36411 
17334 
40366 

1385416 

45624 
23309 
18028 
9877 
41724 
31840 
31832 

190675 29597 
(includes jacks) 

368 
273 
288 
244 
484 
336 
368 

1707 
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TABLE I1 

Mean Escapmmts of Major Spawning Streams of Area 8 (6) 

1947-55 1956-65  1966-75  1947-55  1956-65 1966-75  1947-55 1956-65 1966-75 

SOCKEYE 64,000 5,900 42,000 - - few 500 f w  500 
CHINOOK 13,000 2,100 2,000 - - - 1,700 few 2,900 
mm 23,000 5,500 2,100 800 1,000 300 4,400 4,800 4,400 
CHW 53,800 4,200 43,800 10,000 13,100 9,300 11,800 7,100 3,900 
PINK 87,200 930,000 540,000 4,100 2,000 2,100 6,300 3,500 3,800 

4,800  3,000 l i g h t  - - - 3,000 few 19,000 

1947-55 1956-65  1966-75 1947-55 1956-65  1966-75  1947-55 1956-65  1966-75 

SOcKEm 2,000  1,900  2,100  6,700 3,300 26,500 - few few 
- - 1,500 800  40 - few 700 

ax0 7,000  4,500  4,700  6,200  2,100 1,000 4,600  8,700  9,100 
CHml 7,500 2,800 3,500 25,000 29,600 51,000 16,800 7,500 15,500 

PINK 84,200  44,700  60,200  7,000  3,300  15,000  39,100  42,700  64,000 
smELm?w* - few few 1,400 f e i  - - - 

CKINOOK , - 

*Steelhead are only  noted incidental to sa- escapements. 
Figures are therefore not reliable. 
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TAB& I11 
Escapement  for  Area 8 ( 6 )  

YEAR  COHO  CHUM  PINK  SOCKEYE  CHINOOK 

1 9 7 5  46,000 95,000 148,000 99,000 8,000 
1 9 7 4  50,000 145,000 1,400,000 60,000 21,000 
1 9 7 3  69,000 284,000 165,000 94,000 26,000 
1 9 7 2  35,000 224,000 1,355,000 45,000 21,000 
1 9 7 1  38,000 80,000 250,000 155,000 33,400 

- - 

TABLE  IV 

Escapement for Martin  Rived61 

YEAR - 
1 9 7 5  
1 9 7 4  
1973  

1 9 7 2  

1 9 7 1  

Avg. 1961-70 

Avg. 1951-60 

COHO 

700 

2,000 

1,000 

2,500 

3,500 

800 
1,600 

- CHUM 

1,500 
10-12,000 

3,500 

1,500 

7,500 
l,OOQ, 

200 

PINK 

100 
500 

400 

750 

3,500 

300 
200 

- 
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Salmon,  on  their  spawning  migration,  do  not  pass  the 
Ocean  Falls  pulp  mill.  However,  since  1920  there  have  been 
small  but  viable  runs  of  coho,  pink,  and  chum  salmon  to  the 
Martin  River;  about  two  miles  west  of  the  mill.(5) 

The Martin  River  is  the  only  spawning  stream.  ..draining 
into  Cousins  Inlet  and  thus  would  be  the  focus  of  interest 
in  any  evaluation  of  the  effects of the  Ocean  Falls  mill  on 
local  salmon  productivity. 

Table  IV  presents  escapement  figures  for  the  Martin 
River.  Comparison  of  these  figures  with  escapements  for 
Area 8 as  a  whole  indicates  that  the  Martin  River  accounts 
for  an  average  of  approximately 0.4% of  the  total  pink  escape- 
ment, 4 %  of  the  chum  escapement,  and 5% of  the  coho  escapement 
from  1971  to  1975.  Sockeye  and  chinook  salmon  are  not  present 
in this system.  Unfortunately,  records  of  escapement  to  the 
Martin  River  for  the  period  prior  to  the  establishment  of  the 
Ocean  Falls  mill  in 1912, are  not  available. 

The period  of  upstream  salmon  migration  to  the 
Martin  River  extends  from  mid-August  to  the  end  of  the  summer, 
with  peak  spawning  occurring  September  to  October.  Pink  salmon 
arrive  in  the  river  first  and  coho  last.(4) It is  thought  that 
the  fish  destined  for  the  Martin  River  travel  via  Fisher 
Channel  along  the  north  side of King  Island  and  up  Cousins 
Inlet.  (4) 

Juvenile  stocks  of  pink  and  chum  appear  to n ~ v e  
out  of  the  Martin  River/Cousins  Inlet  area  in  their  first  SeaSon 
after  emergence,  while  immature  coho  can  be  seen  in  the  inlet 
for  the  entire  summer  period.  (4) 

Water  quality  studies  have  indicated  that  effluent 
dispersion  in  Cousins  Inlet  is  relatively  good.  Dissolved 
oxygen  levels  in  surface  waters  (in  which  migrating  juvenile 
salmon  from  the  Martin  River  would  probably  frequent)  are 
adequate  and  not  likely  to  cause  fish  mortalities.(7) 

A rearing  study  involving  chinook  salmon  and  rainbow 
trout  was  conducted  in  Cousins  Inlet  by  the  University  of 
Washington  and  Crown  Zellerbach  in.19?1/1972.-(.8) 2Che study  site 
was  located  about 2 miles  from  the  mill  on  the  west  shore  of 
the  Martin  River  outlet.  The  results  of  the  study  showed  that 
Chinook  salmon  and  rainbow  trout  growth  rates,  under  the 
prevailing  conditions  in  Cousins  Inlet,  were  comparable  to 
chinook  and  rainbow  in  Puget  Sound,  Washington.  There  were 
neither  abnormal  mortalities  nor  impairment of  appearance  or 
flavour.(8) These findings  would  indicate  that  at  least  the 
surface  water  quality  of  Cousins  Inlet  is  adequate  for  the 
rearing  of  Martin  River  salmonids. 
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Adult  migrants  congregate  at  the  head of the  Martin 
River  prior  to  heading  upstream  to  spawn  and  do  not  demonstrate 
avoidance  reactions  towards  effluent-containing  waters. 
Apparently,  upstream  migrating  adult  salmon  and  downstream 
migrating  juveniles  do  not  show  any  signs  of  behavioural 
abnormalities  which  might  be  attributable  to  the  presence  of 
mill  effluent  in  Cousins  Inlet.(9) 

Large  numbers  of  coho  fingerlings  (perhaps  origin- 
ating  from  the  Martin  River  system)  have  been  seen  in  inshore 
Cousins  Inlet  waters (5) and  around  the  docks  in  front of the 
pulp  mi11.(7)  Although  this  would  suggest  that  waters  around 
the  mill  are  not  acutely  toxic  no  studies  on  sublethal  effects 
have  been  undertaken  in  the  area. 

C. 

Fish  kills  have  never  been  reported  in  Cousins  Inlet.(4) 

Salmon  Sports  Fishery 

i)  Tidal 

The  tidal sports:'fiSheryin  Area 8 has  been  increasing 
in  importance  over  the  past  few  years.  In  addition  to  local 
residents  of  Ocean  Falls,  Bella  Coola,  Namu,  and  the  several 
logging  camps  in  the  area,  an  increasing  number of tourists  are 
frequenting  the  area.  The  Koeye  River  and  Hakai  Pass  are 
favourite  spots,  the  latter  particularly  for  summer  catches  of 
chinook  and  coho  salmon.  Kwatna  Inlet  and  Namu  Harbour  also 
contribute  to  the  chinook  salmon  sport  catch  during  the  mid- 
summer  months.  Some  trolling  for  winter  chinook  is  successfully 
undertaken  in  North  Bentinck  Arm. It is  significant  that  the 
bulk of the  coho  caught  in  the  area  are  taken  by  Ocean  Falls 
residents  fishing  in  Cousins  Inlet  during  the  fall  when  the 
fish  are  schooling  at  the  mouth  of  the  Martin  River. (I) 
Although no spawning  is  doucmented  for  the  Martin  River 
a  few  chinook  are  also  reportedly  taken  in  Cousins  Inlet. (9) 
Table V presents  sport  fishery  catches  for  Area 8 for  1965  to 
1975. (10) 

ii)  Non-Tidal 

Non-tidalsport-fishing in  Area 8 occurs  mainly on  the 
Bella  Coola-Atnarko  and  Dean  riversystems.  Smaller  fisheries 
exist on  the  Kwatna  and  Koeye  and  occasionally  the  Noeick  and 
Kimsquit  rivers.  In  the  Bella  Coola-Atnarko  system  steelhead 
and  chinook  are  taken  in  the  spring  and  summer  while  coho  are 
caught  in  the  fall. The  Dean  River  is  best  known  for  its 
steelhead,  chinook,  and to a  smaller  extent,  coho  catches. 
The Kwatna  and  Koeye  rivers  are  noted  for  their  coho.(l) 
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TABLE V 

I 

* 

Tidal  Salmon Sport F i s h e r y  Catch (Pieces)(lO) 

YEAR CHINOOK 

1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 

2440 
768 
277 
918 

nP r e p o r t  
375 
350 
120 
325 
100 
400 

10 yr. avg. 
(1965-75 607 
exc lud ing  1971) 

Area 8 

JACKS 

387 
180 
106 
174 

no r e p o r t  
100 
le0 
130 
150 
25 

200 

155 

* O t h e r s   i n c l u d e  chum and  sockeye. 
- None t aken  

COHO 

670 
695 
330 
475 

'no r e p o r t  
225 
125 
260 
550 
475 
475 

428 

P I N K S  & 
OTHERS * 

30 
20 
- 
330 

no r e p o r t  
- 
- 
- 
50 
-. 

75 

50 

I 

a 
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In the  future,  the  non-tidal  sport  fishery  in  Area 8 
will  likely  increase  in  importance as it  is  within  vacation 
range of large  population  centers.  Guide  camps  and  lodges 
presently  exist  which  cater  to  non-resident  fishermen,  many of 
them  American.  Tweedsmuir  Park  has  recently  been  established 
on  the  Atnarko  in  anticipation of a  large  influx of tourists. 

Table  VI  presents  steelhead  sport  catch  statistics 
for  1974-1976. (11) 

E. Indian  Food  Fishery 

Salmon  and  steelhead  native  fisheries  exist  in  the 
Bella  Coola-Atnarko,  Namu  Harbour,  Fisher-Fitzhugh  Channel,  and 
North  Bentinck  Arm  areas.  The  bulk of the  catch  is  made  with 
short gill-nets in the  lower 4 miles  of  the  Bella  Coola  River. 
However,  set  nets  are  used  for  steelhead,  chinook,  and  sockeye 
in  some  areas.  Small  seines  and  commercial  gill-nets  are 
occasionally  used  in  Fitzhugh  Sound.(l) 

Eulachon  are  taken  by  seine  and  trap  in  the  spring 
(mid-April  to  May)  in  the  Bella  Coola  River  and  in  the  Kimsquit 
and  South  Bentinck  Arm  areas. 

Table  VI1  gives  catch  statistics  for  Indian  Food 
Fishery  for  1965 to 1975,  from  Area 8 .  

I  I  I  HERRING 

Herring  were  originally  fished  predominantly  for 
reduction to fertilizer and meal, but are presently utilized 
strictly as a  food  and roe resource.  The  size  of  herring  stocks 
are  carefully  monitored  by  the  Fisheries  and  Marine  Service. 
From  1969  to  1971  inclusive,  the  herring  fishery  in  Area 8 
was  closed  to  allow  replenishment  of  depleted  stodks.(l) 

Comparison  of  the  central  coast  subdistrict  herring 
catch  statistics  with  those  for  Area 8 (13) indicate  that  the 
latter  accounted for  14%,  36%  and 6% of the  total  (Areas 7-10) 
roe  herring  fishery  catch  in  1974,  1975  and  1976  respectively. 
The  Area 8 catch  represents  a  3-year  average of 2.6%  of the 
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Atnarko 
1975-76 
1974-75 

M a  coola 
1975-76 
1974-75 

Dean 
1975-76 
1974-75 

-Ye 
1975-76 
1974-75 

Noeick 
1975-76 
1974-75 
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TABLE VI 

Non-Tidal Sport  Catch - Steelhead (11) 

Area 8 

254  753 77  248 
323  1009 83  251 

1517 4838 268  853 
1264 3958 195  599 

1453 3479 322  793 
1533 3453 322  712 

20  67 1 3 
3 9 2 6 

0.307 
0.282 

0.358 
0.313 

0.292 
0.315 

- 
0 

0 
0 

0.409 
0.520 

0.627 
0.545 

1.372 
1.183 

- N o  Records 

* 
Stee lhead   repor ted   f igures  are obtained from postcard  surveys;  
Estimates . a r e  'compiled  from t h e s e ' r e s u l t s .  

0.100 
0 



YEAR 

1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 

SOCKEYE 

5500 
3940 
4000* 
1600 
3958 
1480 
3170 
1220 
2650 
2090 
2323 

TABLE V I 1  

Indian Food Fishery  C a t c h   ( P i e c e s )  (.1,12) 

A r e a  8 

COHO 

1000 
850 

1500 
3000 
1647 
2350 
302 

2130 
425 

1680 
1272 

1 0  y r .  avg.  
1966-75  2995 1488 

* 
360 jacks 

P I N K  

100 
4700 

90 
1700 

80 
3200 
170 

2750 
750 

1110 
800 

1465 

CHUM 

1000 
1430 
275 

2300 
643 

1375 
152 

1245 
110 
350 
70 

908 

CHINOOK 

250 
220 
200 
425 
691 
570 
763 
965 
907 
675 
844 

STEELHEAD 

350 
350 
750 
150 
244 
190 
287 
275 
347 
430 
347 

EULACHON 
(CWT) 

240 
190 
220 
120 
300 
165 
140 
190 
207 
165 
210 

566 337  193 
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total  west  coast  catch.  Area 8 catches  are  taken  with  seines 
and  gill-nets  from  late  March  to  early  June,  largely  in  Burke 
and  Kwakshua  Channels  and  also  at  Kwatna  Rocks.(l)  (Figure 3 )  

Schools of herring  are  frequently  observed  in  the 
vicinity  of  the  pulp  mill  docks  in  Cousins  Inlet.(7)  However, 
there  have  not  been  any  recent  assessments  of  the  size  of  the 
herring  stocks. 

There  is  no  herring  fishery  presently  in  Cousins 
Inlet.  Prior  to  1967,  a  "reduction  fishery"  existed  but  it 
was  discontinued  when  herring  ceased  to  be  taken  for  reduction 
purposes  in  B.C.  Cousins  Inlet  herring are  considered  too 
small  to  be  taken  for  food  purposes  and  their  roe  is  insuffic- 
ient  in  quantity  to  support  a  viable  roe  fishery.  (9) 

Herring  spawning  locations  in  Area  8,  as  shown  in 
Figure  3,  include  the  Burke  Channel,  Kwakshua  Channel,  North  and 
South  Bentinck  Arms,  Kimsquit  Bay,  Warrior  Cove,  Illahie  Inlet, 
and  Kwakume  Inlet. (13) A 25 year  average (1940-1964) of 5.7 
statute  miles  of  herring  spawn  has  been  recorded  for  Area 8 ,  
although  over  the  past 5 years  (1970-1976)  a  significantly 
higher (45.1 statute  miles) amow; has  been  documented.(l3) 

Until  approximately 5 years  ago a very  small  amount of 
herring  spawn  was  deposited  in  Cousins  Inlet.  However,  it  was 
not  of  sufficient  quantity  to  be  included  in  the  Area 8 
statistics.  (9) 

Table  VI11  gives  herring  catch  statistics,  spawning 
stock  estimates,  and  total  stock  estimates  for  Area  8.(13, 14, 
15, 16) 

IV  HALIBUT AND GROUNDFISH 

Commercial  halibut  fishing in A r e a  8 is light, 
representing  only  about 1.4% of  the  north  coastal  catch.(2) 
A  large  part of  the  catch  is  made by  trollers  although  there 
is  a  small  longline  fishery  in  Kwakshua  Channels  and  Burke 
Narrows.(l)  Table  IX  shows  the  catch  statistics  for  this 
species. 

Aside  from  halibut,  the  commercial  groundfish 
catches  consist  predominantly of ocean  perch,  which  are  usually 
landed  off  the  west  coast of  Calvert  Island. 

Groundfish  are  not  taken  commercially  in  Cousins 
Inlet ( 4 )  although  the  occasional  rock  cod  is  reportedly  taken 
by  sports  fishermen.(9) 
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TABLE VI11 

YBAR 

1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 

10 yr.  avg. 
(most  recent 
years 1 

Commercial  Herring  Catch  and  Estimates 
cf  Total  Herring  Stock.  in  Area 8 (13,14,15,16) 

COMMERCIAL 
CATCH 

( 0 0 0 ' s  lb.) 

6433 
2167 
4116 
7024 

0 

0 
0 

1753 
2489 

21746 
19763 
38270 
38152 
17376 
20890 
1007 
7845 
9893 

14660 
1057 

4572.8 

COMMERCIAL 
CATCH 

(millions  of  fish) 

information 
information 

12.8 
29.7 
0 
0 
0 

24.8 
66.7 
229.0 
29.6 

161.0 
92.6 

166.6 
31.6 
12.3 
60.0 
68.7 
81.8 
7.9 

55.4 

SPAWNERS * 
(millions 
of  fish) 

not 
not 
93.1 
48.2 
63.1 

106.9 
2.7 
6.8 
34.6 

. 3.6 
15.4 
1.0 
11.0 
45.7 
12.6 
29.0 
5.5 

13.4 
2.5 
3.3 

37.5 

* 
Spawner  data  from  square  yards  of  spawn  and  fecundity 

Total = Catch + Spawners 
(millions  (millions 
of  fish) of fish) 

**  

- N i l  

TOTAL** 

available 
available 

105.9 
77.9 
63.1 

106.9 
2.7 

31.6 
101.3 
232.6 
45.0 

162.0 
103.6 
212.3 
44.2 
41.3 
65.5 
82.1 
84.3 
11.2 

92.9 



- 16 - 

YEAR 

1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 

10 yr. av. 
1966-75 

TABLE IX 
Commercial  Catch  for  Groundfish  (2) 

HALIBUT SOLE 

234 
140 
256 
345 
84 

319 
107 
67 
54 

367 
85 
54 

127 
117 
84 

146 
193 
90 

487 
200 

790 
381 
249 
609 
583 
388 
605 
424 
493 
830 
671 
603 

1027 
1018 
686 

1119 
739 
805 
430 
541 

197.3  535.2 

(000's lb.) 

COD* 

2088 
866 
959 

2347 
713 
414 
445 
609 
480 
819 

1038 
715 
686 

1095 
529 
781 

1267 
969 
513 
517 

974 

FLOUNDER 

- 
0.1 
0.1 
0.1 

- 
0.7 

0.7 
0.6 

- 

- 
- 

0.1 

* 
Includes:  red,  black,  rock,  ling  cod. 

SKATE 

29 
6 

17 
18 

17 
2.8 

4.5 
6.4 
1.9 
0.8 
3 
2.3 
3 

10.5 
2 
5.4 
8.7 
3,3 
6.1 
1.9 

10.3 

OCEAN PERCH 

- 
3685 
2634 
3308 
1872 
1695 
1995 
1607 
500 

3505 
1981 
700 
948 

1162 
194 
625 
196 

20 
259 

- 

2080.1 

P 
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V CRUSTACEANS  AND  MOLLUSCS 

Both  crustacean  and  mollusc  fisheries  in  Area 8 are 
of modest  size.(Table X )  Butter  clams  are  periodically  taken 
although  recently  smaller  quantities  have  been  recorded  than 
in 1959 and 1960.(2) Crabs  are  infrequently  taken  commercially. 
The  Area 8 shrimp  and  prawn  catch  is  historically  sporadic  and 
of  small proportions. In 1974, a  government  sponsored  experi- 
mental  project  subsidized  the  processing of the  catch  of a few 
shrimping  vessels  operating  off  the  west  coast of  Calvert 
Island.  The  followipg  year  there  was  an  increased  interest 
in  commercial  shrimp  and  prawn  fishing  and  Area 8 catches 
were  recorded  as  good.  The  fishing  was  undertaken  in  Kwatna 
Inlet,  Fishegg  Inlet  and  Kwakshua  Channel.(l) 

Commercial  crustacean  and  mo.llusc  fisheries  do not 
exist  in  Cousins  Inlet.(3) 

In  the  immediate  vicinity  of  the  pulp  mill  (up  to 
about 2 miles  from  the  head of the  inlet)  fibre  deposits  have 
covered  the  substrate  resulting  in  the  depletion of macrobenthos.(l7) 
Beyond  the  immediate  vicinity  of  the  mill  faunal  surveys 
indicate  conditions  are  currently  unaffected by  pulp mill ac- 
tivities.  However,  uniform  growth of juvenile  mussels  and 
barnacles  indicate  possible  recolonization  of  previously 
destroyed  populations. (5) 
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YEAR - 

1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 

10 yr. av. 
1966-75 

- No catch 

TABLE X 

Commercial  Crustacean/Mollusc  Catch(2) 

(000's lb.) 

CRABS 
SHRIMP/PRAWNS (IN SHELL) 

40 
405 
111 - 

5s. 78 

- 
0.3 
0.3 - 

BUTTER CLAMS 

- 
7 

46.2 
130.5 

- 
1.8 

16.4 
34.5 

296 
211.2 
83 
16.3 - 

18.37 
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