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YI ABSTRACT 

D u r i n g  1979, the Environrnental Protection  Service conducted 
environmental  surveys of receiving  waters o f  south  coastal  pulp  mills a t  
Powel 1 River, Crofton,  Harnlac, and  El k Fa1 1 s ,  B. C. ,  i n  order t o  assess 
the  effectiveness o f  environmental controls.  Parameters examined i n  the 
surveys  included  water column temperature,  salinity,  dissolved oxygen, 
colour, sediment character, and trace  metals i n  the  sediments and i n  
animal t issue.  I n  a d d i t i o n ,  sediment samples were analyzed for   par t ic le  
s i  ze and total  vol a t i l  e  residues a t  Powel 1 River, Harnlac, and El k Fa1 1 s, 
and trawls were conducted a t  Powell River and Crofton t o  determine 
species  diversity. The d a t a  is presented,  results  are  discussed, and 
concl usions  are drawn. 

Surveys a t  north coastal and in te r ior  mil 1 s will be reported 
el sewhere. 



Durant 1 'anni!e 1979, l e  Service de 1 a protection de 1 'envi- 
ronnement a proci!dG 1 e 1 ong des clotes miiridional es de 1 a Col ombie- 
Britannique 'a l 'analyse des eaux rgceptirces  situiies 'a proximitii  des 
usi  nes de p3.e 'a papier de Powel 1 River , Crofton , Harmac e t  El k Fa1 1 s , 
a f i n  de rnesurer l ' e f f icac i t i i  des  contrloles de protection de l 'envi- 
ronnernent. Parmi l e s  paramiitres releviis i l   f au t   c i t e r  1 a temperature de 
l a  collonne  d 'eau,  la  salinit6,   la  quantit6 d'oxyg5ne dissout ,   la  
couleur ,   le  type de siidimentation  ainsi que l a  prssence de miitaux 'a 
1 ' 6 t a t  de traces dans l e s  siidiments e t   l e s   t i s sus  animaux. En outre,  
on a proci!dii 2 des priiliivements de siidiments en  vue d'analyser  leur 
composition,  particules  et r'esidus vola t i l s ,  'a Powell River, Harmac e t  
Elk Fal ls ;  des priiliivernents furen t   fa i t s  2 Powel 1 River a t  Crofton en 
vue de diiterminer la  diversit i i  des  espiices  vivantes.  L'iitude comporte 
une priisentation  des donnges, une discussion  des  riisultats  et 
1 ' 61 a b o r a t  i on de concl us i ons. 

Les enquztes f a i t e s  'a proximiti!  des  usines  si  tuiies l e  1 ong du  
1 i t toral   septentrional  et  'a 1 '  intiirieur  des  terres  feront 1 'objet  d ' u n  
a u t  re rappor t .  
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Powe l l   R i ve r ,  B. C.: Water q u a l i t y   r e s u l t s   i n d i c a t e d   t h a t  

t h e r e  was no an apprec iab le  impact   on  the  receiv ing  env i ronment   f rom  the 

pu l  pill discharges.  Dissolved  oxygen  values i n   t h e  upper 50 meters  do 
n o t   a p p e a r   t o   b e   a d v e r s e l y   e f f e c t e d   b y   e f f l u e n t ,  a1 t h o u g h   t h e r e   i s  an 

ev ident   seasona l   e f fec t .  
The marine  sediments i n   t h e   v i c i n i t y  o f  t he   pu l  pill showed 

e l e v a t e d   l e v e l s   o f   t h e   t r a c e   m e t a l s   m e r c u r y ,  cadmium, copper ,   lead and 
z i n c .   T r a c e   m e t a l   a n a l y s i s   o f   b e n t h i c   i n v e r t e b r a t e s   c o l l e c t e d   i n   t r a w l s  

showed low  mercury and  cadmium l e v e l  s. 

Cro f ton ,  B. C.: Dur ing  both  surveys,   d isso lved  oxygen 
l e v e l s  were  lower a t  t h e   s t a t i o n s   n e a r e s t   t h e   o u t f a l l   t h a n  a t  t h e   c o n t r o l  

s i t es .   Co lou r  was n o t i c e a b l y   h i g h e r   a t   t h e s e   l o c a t i o n s .   I n   O c t o b e r ,  a 

no ted   dep ress ion   o f  D.O. was recorded a t  all s t a t i o n s .  

A n a l y s i s  o f  t race   me ta l  s i n  Panda1 us borea l  i s  and Pandalopsis 
d i s p a r   c o l l e c t e d   i n   b e n t h i c   t r a w l s   i n  August i n d i c a t e d   t h a t  Cd, Cu and Hg 

were  not  e levated. The sampl es  frorn  Osborn Bay t r a w l  s a1 so had l o w   t r a c e  

metal  1 eve1 s. 

Harmac, B. C.: Water  qual i ty  p r o f i l  es from  Northumberl  and 

Channel d id   no t   suggest   any   apprec iab le   impact  from the   pu l  pill e f f l  u- 
ent .  D i  sso l  ved  oxygen Val ues dur ing  both  surveys  were  f rorn 5.2 t o  10.7 
mg/l i n   t h e   t o p  50 meters.  Colour was d e t e c t e d   n e a r   t h e   o u t f a l l   b u t  

Val  ues  were  low. 

T race   me ta l   ana lys i s   i nd i ca ted  a l o c a l i z a t i o n   o f   e l e v a t e d   l e v e l s  
o f  copper and z i n c   i n   t h e   v i c i n i t y   o f   t h e   o u t f a l l  Mercury   leve ls   were  

unnatura l l y   h igh ;   however ,  as t h e r e  was a p o s s i b i l i t y   o f   c o n t a m i n a t i o n ,  
t h e   s i t e s  will be  re-examined  dur ing  the  next  survey  per iod.  
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Elk Fa l l s ,  B. C.: The dissol ved  oxygen profiles from 
Discovery  Passage are  indicative of a well mixed water column and minimal 
effect  from  pul w i l l   e f f l  uent. The trace metal analysis of marine 
sediments  showed no accumulations of heavy metals or mercury near the 
discharge  location. 
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1. INTRODUCTION 

1.1 Study  Areas. The Environmental Protection  Service  is  re- 
sponsi bl  e for  conducting  surveil 1 ance and cornpl iance  monitoring programs 
a t  coastal pul pmill s. 

I n  1979, surveillance  monitoring was conducted a t  the pul p i l l s  
located a t  E l k  Fal ls ,  Harlnac, Crofton and Powell River, B. C. (Figure 1). 

The purpose o f  the  surveys was t o  examine the  condition of the 
receiving environment a t  mills  which are proposing or inst i tut ing major 
pol 1 ution abatement  measures. 

2. METHODS A N D  MATERIALS 

Water  qual i t y  surveys were conducted a t  the  four p u l  pmill s i t e s  
shown in  figure 1 during  the perods July t o  August and October t o  
November,  1979. An additional survey was conducted  in Powell River, B. 
C .  in  February, 1979. The station  locations  are shown in  Figures 2 t o  5 
a n d  10. A t  each s ta t ion ,  sanlples were collected  for  dissolved oxygen, 
temperature,  sal  inity and col our  analysis. 

Benthic eval uation  included marine  sediment sampl i n g  for   t race 
metals, t o t a l  volatile  residues and particle  sizing a t  the  Stations 
designated in Figures 6 t o  11. Benthic  fauna was collected by use  of an 
o t t e r  trawl a t  the l o c a t i o n  shown i n  Fiyures 12 t o  14. Samples  were 
analyzed for   t race metal content. 

2.1 Hydrographic Sampl i ng. A t  each station samples were 
coll  ected  for  temperature  dissolved oxygen, sal  ini  ty and col our. A1 1 
sarnpl es were collectd w i t h  NIO (National Inst i tute  o f  Oceanography) 
b o t t l  es equi pped with paired,  protected,  reversing thermometers. 
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FIGURE I L O C A T I O N  M A  P, 1979 
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FIGURE 2 W A T E R   Q U A L I T Y   S T A T I O N S  - P O W E L L  R I V E R  
Fe b r u o r y  I979 
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FIGURE 6 N E A R S H O R E   B E N T H I C   G R A B   S T A T I O N S  - 
POWELL  RIVER - F e b r u a r y  1979 
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FIGURE 8 BENTHIC G R A B  SAMPLES - POWELL R I V E R  
August I979 
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FIGURE 12 T R A W L   L O C A T I O N S  - P O W E L L  R I V E R  - August  1979 
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FIGURE 13 TRAWL  LOCATIONS  STUART  CHANNEL- 1979 
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Temperature Val ues recorded were recalculated t o  temperature a t  
depth  using  the  equations: 

T = T 1  + A T  - 

= [(TI - t )  (T1 + V O ) ]  [ l + ( T 1 - t ) ( T 1  + V O ) ]  + I 
& K K 

where: T = corrected  temperature 
T1 = observed temperature i n  the main thermometer 
t = observed temperature i n  the  auxiliary thermometer 
Vo = inner space i n  of main thermometer up t o  0°C 
K = apparent  coefficient of  expansion  of Hg. 
I = t h e r m o m e t e r   c a l i b r a t i o n   c o e f f i c i e n t   ( S v e r d r u p  e t  a1 , 1946) 

Dissolved oxygen was measured using the  azide  modification o f  the 
Wink1 e r  method ( D O E  Laboratory Manual 1979). 

Sal in i ty  was calculated from conductivity  values measured on a 
Gui  1 dl  ine Autosal .(Model 8400). 

Percent  saturation of dissolved oxygen  was cal cul ated  using  the 
equation of Jameson  and Robertson (1955): 

% Saturation = - x 100 A 
C 

c =  475 - (2.65 X S )  
33.5 + T 

where: C = saturation of oxygen i n  the sample water 
S = sal i n i ty  o f  the sampl e  water 
T = corrected  tempertures of the sample water 
A = observed  dissolved oxygen concentration i n  the sample 

Colour values were determined by the pl atinum-col bal t t issue 
comparison method d u r i n g  the August survey. In November the more refined 
tristirnul us  method  was employed. 



- 17 - 

2.2 Benthic  Sampl ing.  

I 

I 

a 

im 

m 
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I 

2.2.1 Benth ic   T rawls .   Benth ic   t rawls   were   conducted  a t  t h r e e   l o -  

ca t i ons   nea r  Powel 1 R i v e r  and a t   n i n e  1 oca t ions   near   Cro f ton .  The t r a w l  - 
i n g   g e a r   c o n s i s t e d  o f  an o t t e r  t r a w l  w i t h  3.8 mesh body, 1.27 cm mesh cod 

end 1 i n e r  and 5.8  mesh t h r o a t .  The t r a w l  was 1 owered t o   t h e   b o t t o m   w i t h  a 

3 t o  1 scope  ( th ree   t imes  the  amount o f   hydrographic   wi re  as t h e   d e p t h   a t  

t h e   t r a w l   l o c a t i o n )  and towed on t h e   b o t t o m   f o r  an es t imated  0.8 
k i lometer .   A f te r   each  tow,   the   con ten ts   o f   the   t rawl   were  washed, sor ted ,  

i den t i f i ed ,   coun ted ,   we ighed  and photographed.  Samples o f   f i s h   t i s s u e  and 
crustacea  were  f rozen and s t o r e d   f o r   t r a c e   m e t a l   a n a l y s i s .  

2.2.2 Sediment  Samples. A 0.17 meter  squared  Petersen  Grab Sarnpl e r  

was used t o   c o l l e c t   b o t t o m   s e d i m e n t   a t  each  grab  s ta t ion.  Sampl es  were 

removed  and f r o z e n   i n   p l a s t i c  bags p r i o r   t o   a n a l y s i s   f o r   t r a c e   m e t a l s ,  

t o t a l   v o l a t i l e   r e s i d u e  and p a r t i c l e   s i z e .  
Bot tom  cores  were  obta ined  wi th  a BENTHOS G r a v i t y   c o r e r .   I n t a c t  

cores  were  extruded and measured;  samples  were  removed  from  selected 
depths t o   p l a s t i c  bags and f r o z e n   p r i o r   t o   a n a l y s i s .  

3. 

3.1 

RESULTS AND  DISCUSSION. 

Water  Qual i ty. 

3.1.1  Powel 1 R i v e r ,  B. C. (Tables 1,2,3, and 4). Temperatures 
recorded  dur ing   the   February   survey  showed a r e v e r s e   g r a d i e n t   w i t h  

temperatures a t  t h e   s u r f a c e   s l i g h t l y   l o w e r   t h a n   a t   1 0   r n e t e r   d e p t h s .  
Values  were  measured i n  a range  f rom 6.65 t o  9.18OC. I n  August,   surface 

temperatures  were  increased,  f rom 10.28 t o  15.8OC i n   t h e   u p p e r  10 meters, 

c r e a t i n g  a t y p i c a l  summer thermocl   ine  between  10 and  25  nleters. I n  

November, temperatures  were  more  uni fonn  through  the  water  column and were 
r e c o r d e d   i n  a range  f rom 8.52 t o  10.7OC. 

a 
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Sa l in i ty   va lues   th roughout   the   survey   per iods   were  measured i n  a 

range  f rom 20.01 t o  30.58 O/oo: St rong  ha loc l   ine  development  was n o t  

observed and n e a r   i s o h a l i n e   c o n d i t i o n s   o c c u r r e d   i n   F e b r u a r y .  

D isso lved   oxygen   l eve l s  were g e n e r a l l y   h i g h   d u r i n g  a1 1 surveys. 

Values i n   t h e   u p p e r  50 meters  were  from 4.50 t o  9.40 mg/l. D.O. was ve ry  

un i form  through  the  water   co lumn  in   February,  was s l i g h t l y   h i g h e r   n e a r   t h e  

s u r f a c e   i n  August  and  values  had  dropped i n   t h e  deeper  waters i n  November. 

Colour was v i r t u a l l y   u n d e t e c t e d   i n   t h e   w a t e r   c o l  urnn a t  a l l   s t a -  

t i o n s   i n  August, wi th t h e   e x c e p t i o n   o f   t h e   s u r f a c e   a t   S t a t i o n  6. Colour 

va lues   were   a l so   ve ry   l ow   i n  November when a more r e f i n e d   a n a l y t i c a l  

procedure was used. 
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  1979 supp l i ed  by t h e  company a r e  

shown below.  Federal t o x i c i t y   t e s t s  were  waived i n  1979. 

BOD5 

ss 

A c t  ua 1 Permi t t e d  

24.9 Tons/day 50.0 Tons/day.  (98,530 1 b/day) 

28.4 Tons/day 33.0 Tons/day.  (66,880 1 b/day) 

(year ly   averages)  

3.1.2 Cro f ton ,  B. C. (Tables 5, 6,  and 7) .  Typica l  summer tempera- 

t u r e   p r o f i l e s  were  recorded i n  Cro f ton   i n   Ju l y   w i th   h igh   su r face   t empera -  

t u r e s  and  a s t rong  thermocl ine  between 2 and  10  meters.  Surface  tempera- 

t u r e s  were recorded  between 15.92 and 19.27OC. In   October ,   temperatures 

were  un i form  through  the  water   co lurm,  10.45 t o  11.89OC, a l t h o u g h   s l i g h t l y  

l ower  a t  the   sur face .  

S a l  i n i t y  Va l  ues  were  measured i n  a range  from 25.45 t o  30.05 O/oo 

and du r ing   bo th   su rveys ,   t he re  was l i t t l e   v a r i a t i o n   i n   s a l i n i t i e s   w i t h  

depth. 
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The d i s s o l v e d  oxygen  values  recorded i n   J u l y   r e v e a l e d  a s l   i g h t  

d e p r e s s i o n   o f  D.O. a t   t h e   s t a t i o n   n e a r e s t   t h e   o u t f a l l   ( S t a t i o n s  1 t o  4). 

A t  t h e s e   s i t e s  D.O. between 2 and  10  meters  depths was measured  from 3.30 

t o  5.30 mg/l. By c o n t r a s t ,  a t  t h e   c o n t r o l   l o c a t i o n s ,   S t a t i o n s  8 and 9, 

va lues   fo r   cor respond ing   depths   ranged  f rom 7.30 t o  10.30 mg/l I n  

October, D.O. was poor a t  all s t a t i o n s   a l t h o u g h   e s p e c i a l l y  a t  t h e   l o c a t i o n  

n e a r e s t   t o   t h e   o u t f a l l  A t  S t a t i o n s  1 t o  4, D.O. i n   t h e   t o p  10 meters was 
f rom 3.80 t o  6.45 mg/l.   Surface D.O. a t   t h e   c o n t r o l   l o c a t i o n s  was 6.70 t o  

7.10 rng/l;  however, a t  20 m e t e r s   d e p t h s   v e r y   l o w   l e v e l s   o f  2.00 t o  2.40 
mg/l  were  measured. 

Colour Va l  ues r e c o r d e d   i n   b o t h   J u l y  and October showed a con- 
c e n t r a t i o n   o f   c o l o u r   a r o u n d   t h e   o u t f a l l   a r e a   ( S t a t i o n s  1 t o   4 ) .   O u t s i d e  

th i s   immed ia te   a rea ,   co lou r   appears   t o   d i ss ipa te   rap id l y .   I n   Oc tober ,   t he  

v a l u e s   i n d i c a t e d   t h e   c o l o u r  was r e t a i n e d   i n   t h e   u p p e r  5 m e t e r s ,   w i t h   t h e  

e x c e p t i o n   o f   S t a t i o n  2. 
E f f l u e n t   q u a l i t y   r e s u l t s   r e s u l t s   f o r  1979  supp l ied   by   the  company 

a r e  shown b e l  ow. T o x i c i t y   t e s t   r e s u l t s  were no t   ava i l   ab le .  

Actual  Permi t t ed 

 BOD^ 
ss 

69.5 1 b/ADT 45 1 b/ADT (89,200  lb/Day) 
31.1 1 b/ADT 30 1 b/ADT (62,300 lb/Day) 

( yea r l y   ave rages )  

3.1.3 Harmac, B. C. (Tables 8, 9, and 101. Temperatures  recorded 

i n  Northumberland  Channel i n   J u l y  were h i g h  a t  t he   su r face ,  13.5 t o  16.7OC, 
w i th   t he   t he rmoc l i ne   be tween   10  and  25  meters.  Below 25 meters, 

temperatures  were  more  uni form.  In  October,   the summer g r a d i e n t s  had 
broken down and temperatures  were  recorded  between 9.23 and 10.69OC a t  

a1 1 depths. 

Sal i n i t y   v a l u e s  measured  throughout  the  survey  periods  were 

g e n e r a l l y   u n i f o n n   f r o m  26.90 t o  30.18 O/oo. w i t h   t h e   e x c e p t i o n   o f   t h o s e  
i n  October a t  S t a t i o n s  NC-13 and NC- lOA,  when v a l u e s   o f  18.34 o/oo and 

17.70 O/oo were  recorded,   respect ive ly .  

w 
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D.O. level s above 50 meters were high a t  a1 1 stations  during 
b o t h  survey  periods. Typical values were  from 5.2 t o  10.7 mg/l. Below 50 

meters,  the lowest  value  recorded was 4.9 mg/l a t  Station NC-5A . i n  October. 
Colour analysis  results from July show colour was undetectable 

by the  analytical method used. In October,  colour  units from 1 t o  7 were 
centralized around the  outfall  (Station NC-13) and the  adjacent  Stations 
(Stations K-SA and NC-1OA). 

Effl uent qual i t y   r e su l t s   fo r  1979 suppl ied by the company are  
shown  below. Toxicity  test   results were not avail  able. 

Actual Permitted 

BOD5 

ss 
47.5 1 b/ADT 30 1 b/ADT (59,524 1 b/Day) 
33.4 1 b/ADT 13 1 b/ADT (26,455 1 b/Day) 

(yearly  averages) 

3.1.4 Elk Fa l l s ,  B. C. (Tables 11, 12 and 13). The temperature 
and sal ini ty   prof i les  recorded  during both surveys were very uniform 
between s ta t ions and w i t h  depth. The results  indicate  the water col u n n  i s  
extremely well mixed and there  appears t o  be no noticeable  effect from the 
e f f l  uent discharge. 

The dissolved oxygen profiles were a1 so indicative of a we1 1 
mixed water column with levels  in a range from 5.90 t o  7.60 mg/l between 0 
and 90 meters. 

Col our analysis in November revealed a local  ization of detect- 
able  colour near Station 7, 8 and 9, b u t  colour  units were  low.  During 
the  July  survey,  colour was n o t  detected in the water col umn by the 
analytical method being used. Effluent  quality  results  for 1979 supplied 

by the company are shown bel ow. Toxicity  test   results were n o t  
ava i  1 ab1 e. 

Actual Permitted 

 BOD^ 
ss 

73.5 1 b/ADT 50 1 b/ADT (95,900 1 b/Day) 
26.8 1 b/ADT 30 1 b/ADT (63,930 1 b/Day) 

(yearly  averages) 
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3.2 Trace  Meta l   Ana lys is   in   Mar ine   Sed iments .  - A n a l y s i s   f o r   h e a v y  

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

r o u t i n e l y  done f o r  many yea rs   a long   t he  B. C. c o a s t .   I n  1975 new l e g i s l a -  

t i o n  was p r o c l a i m e d   i n  Canada i n   t h e   f o r m   o f   t h e  Ocean Dumping Contro l   Act  

(O.D.C.A.) w h i c h   p r o h i b i t s   t h e  ocean  disposal o f   c e r t a i n  substances  except 

when conta ined as t r a c e  amounts i n   o t h e r   m a t e r i a l .  Among these 

p r o h i b i t e d ,   o r  Schedul e 1 substances,  are  mercury and mercury compounds 

and cadmium  and  cadmium compounds. The i n c l u s i o n   o f   t h e s e   h e a v y   m e t a l s  as 

p r o h i b i t e d   s u b s t a n c e s   i s   r e l a t e d   t o   t h e i r   p r e s e n c e   i n ,  and t o x i c i t y   t o ,  
1 i v i n g  organisms. The l e v e l s   n o t   t o  be exceeded as s p e c i f i e d   i n   t h e  O.D. 

C.A. a r e  0.75 mg/kg f o r   m e r c u r y   i n   t h e   s o l   i d  phase o f  waste and 0.60 mg/kg 

f o r  cadmium i n  t h e   s o l i d  phase o f  waste. The Act  does  not  speci fy  whether 

o r   n o t   t h e s e   l e v e l  s are  determined on a wet o r   d r y   w e i g h t   b a s i s .  
A r e v i e w   o f   t h e   a v a i l a b l e   e n v i r o n m e n t a l   i n f o r m a t i o n  and t h e  

r a t i o n a l e   b e h i n d   i n c l u s i o n   o f   t h e s e  and the  o ther   Schedule 1 subtances i n  

t h e   A c t   i s   p r e s e n t e d   i n  a Report  by  the  'Scheduled  Substances  Working 

Group'  (Swiss e t  a1 1980). A v a i l  ab1 e 1 i t e r a t u r e   c i t e d   i n   t h i s   R e p o r t  

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

wastes  would  range  froln 0.015 t o  0.17 mg/kg. The na tura l   background  leve l  

o f   m e r c u r y   i n   G e o r g i a  S t r a i t  and H o w  Sound has  been r e p o r t e d   t o   b e  ap- 

p r o x i m t e l y  0.1 rng/kg (MacDonald  and Wong 1977). Cadmium l e v e l s   r e p o r t e d  
f o r   v a r i o u s   ' u n p o l l u t e d '   a r e a s  around t h e  world ranged from 0.04 t o  1.9 

mg/kg w i t h  a mean o f  0.55 mg/kg. Leve ls  o f  cadmium a r e   q u i t e   v a r i a b l e  and 

P e r k i n s   e t  a1 ( 1 9 7 3 )   r e p o r t   l e v e l s   o f  2.4 t o  4.0 mg/kg i n  an area o f  
G r e a t   B r i t a i n   c o n s i d e r e d   r e 1   a t i v e l y   u n p o l l u t e d .  MacDonald r e p o r t s  1 i t e r a -  
t u r e   v a l u e s   f o r   m e r c u r y  and  cadmium i n   n a t u r a l   m a r i n e   s e d i m e n t s   r a n g i n g  

f rom 0.05 t o  3.0 mg/kg f o r   m e r c u r y  and 2.0 t o  5.0 mg/kg f o r  cadmium (Byers 

and B r i n k h u r s t ,   e d i t o r s  1979, Report  on Ocean  Dumping R and D, P a c i f i c  

Region  1977-1978). On t h i s   b a s i s  h e   s u g g e s t s   t h a t   s i t e   s p e c i f i c  a1 low-  

ances  should  be made based  on the   na tu ra l   backg round   l eve l s  i n  the  area. 

3.2.1 Powe l l   R i ve r ,  B.C. Several   areas i n   B r i t i s h   C o l u n b i a  have 

s e d i m e n t s   c o n t a i n i n g   l e v e l s   o f   m e r c u r y  and cadmium exceeding  those  spec- 

i f i e d   i n   t h e  O.D.C.A. These  areas  inc luded  V ic tor ia   Harbour ,   Fa lse  Creek,  
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Vancouver  Harbour, and t h e  Squamish Estuary i n  tiowe Sound. The data 

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

w i th   those  ment ioned above. I n   t he   p resen t   s tudy ,   phys i ca l  
c h a r a c t e r i s t i c s   o f   t h e  samples  were  recorded i n   c o n j u n c t i o n   w i t h   t r a c e  

rneta l   analys is .   (Tables 14, 15  and 15 ) .   I n   Feb rua ry  and August p a r t i c l e  
s i z i n g  and t o t a l   v o l a t i l e   r e s i d u e   a n a l y s i s  were a1 so computed  on  each 

sample  (Table 18, 19  and  22). 
The a n a l y s i s   i n d i c a t e d  a l o c a l i z a t i o n   o f   e l e v a t e d   l e v e l s   o f   t h e  

t race   me ta l s   copper ,   l ead  and z i n c   i n   t h e   a r e a   i m m e d i a t e l y   a d j a c e n t   t o   t h e  

pu l  pill. (Tables 16, 17  and 21) .   (D iscuss ion   o f   mercury  and cadmium 

f o l l o w s ) .  One except ion  was S t a t i o n  MS-20 ( F i g u r e   8 ) ,  sampled i n  August, 

where   concen t ra t i ons   o f   mercu ry ,   copper  and z i n c  were unusua l l y   h igh .  
(Hg: 2.10  rng/kg; Cu: 85.0 - 86.3 rng/kg; Zn: 186.0-187.0 mg/kg.) For  

the   rema inder   o f   t he   s ta t i ons ,   copper  was measured  from  less  than 12.4 t o  

189 mg/kg, z i n c   f r o m   l e s s   t h a n  2.4 t o  776.0  mg/kg  and l e a d   f r o m   l e s s   t h a n  

9.6 t o  97.1 mg/kg. 

3.2.1.1 Mercury  Levels.  

February  Survey-Mercury  leve ls   exceeded 0.75 my/kg a t  4 o f   t h e  
1 4   s t a t i o n s  sampled i n  February  (Table  16) .   There  were  notably   h igh 

v a l u e s   a d j a c e n t   t o   t h e   f l o a t i n g   b r e a k w a t e r   ( S t a t i o n s  I t o  0, e x c l u d i n g  

S t a t i o n  M). The h ighes t   va lue ,  9.49 mg/kg was r e c o r d e d   a t   S t a t i o n  D. 
Mercu ry   l eve l  s p r e v i o u s l y   r e p o r t e d   f o r   t h i s   a r e a  (Ne1  son  1979)  ranged  from 

0.1 mg/kg t o  21.0  mg/kg i n   c o r e  and  grab  samples  col lected i n  November 

1978. The unexpected ly   h igh   concent ra t ions   were   found  in   samples  

c o l l e c t e d   i n   t h e   v i c i n i t y  o f  S t a t i o n s  K and L ( F i g u r e  6) .  L e v e l s   o f  

mercury o f  t h i s   m a g n i t u d e ,   i e  21.0 mg/kg, have  been  found  near  the F.M.C. 

mercury -ce l l   ch lo r -a1   ka l  i P l a n t   i n  Howe Sound  (Thompson  and McComas 1973); 

however,  have  not  been  dupl  icated i n  subsequent sampl i n g   t r i p s   t o   t h e  

Powel 1 River  area. 

Grab and Core   samples   f rom  s ta t ions   fu r ther  removed  from  the 

p u l p i l l ,   i e .   S t a t i o n  1 t o  18, i n d i c a t e d   t h a t   m e r c u r y  was e l e v a t e d   o n l y   a t  

s t a t i o n s  9 and 18  dur ing  the  February  survey  (Table  17) .  
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These r e s u l t s  
the   immedia te  

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

v i c i n i t y   o f   t h e   p u l  pill and near   t he   f l oa t i ng   b reakwa te r .  

I 

U 

I 

August  Survey-In  August,   Stat ions MS-1 and MS-20 i n  Malaspina 

S t r a i t ,  showed e leva ted   mercu ry   l eve l s   on l y  a t  S t a t i o n s  MS-7 and MS-20 

(Table  21).  The h ighes t   va lue ,  2.10 mg/kg, was recorded a t  S t a t i o n  MS-20 
l oca ted   approx imate ly  5 k i l o m e t r e s   f r o m   t h e   p u l p  mill w h i l e   S t a t i o n  MS-7 

i s   l o c a t e d   d i r e c t l y   a d j a c e n t   t o   t h e  mill. No r e a s o n   f r o m   t h e   v a r i a b i l i t y  

i n  mercury  data  has  been  determined  nor   has  the  or ig in   o f   the  h igh 

c o n c e n t r a t i o n s  been  ascertained. 

3.2.1.2 Cadmi um Leve l  s. 
F e b r u a r y   S u r v e y - I n   t h e   f i r s t   s e r i e s   o f   s u r f a c e   g r a b   s a m p l e s   i n  

February, cadmium c o n c e n t r a t i o n  were  recorded  from 3.08 t o  7.20 mg/kg a t  

all S t a t i o n s   e x c e p t   S t a t i o n s  D and N (Table  16).  It i s   p o s s i b l e   t h a t   t h e  

l e v e l s   a t   S t a t i o n  D and N may have  also  exceeded  the 0.6 mg/kg s p e c i f i e d  

i n   t h e  0. D.C.A. as t h e   d e t e c t i o n  1 imit was l e s s   t h a n   o r   e q u a l   t o  2.07 

mg/kg. I n   t h e   g r a b  and core  samples,  elevated cadmium was found   a t  

S t a t i o n s  12,  13, 14, 16  and 18, a l l  o f   w h i c h   a r e   i n   c l o s e   p r o x i m i t y   t o   t h e  

mil 1 area  (Table  17).  

August  Survey-In  August, cadmium l e v e l s  exceeded 0.6 mg/kg a t  

S t a t i o n s  MS-5, MS-7, MS-8 and MS-11 (Table  21). The d e t e c t i o n  limit o f  
l e s s   t h a n   o r   e q u a l   t o  1.2 mg/kg was s l i g h t l y   l o w e r   t h a n   i n   F e b r u a r y .  

3.2.2 Harmac P u l p   D i v i s i o n .  The c o r e  samples a t  each s i t e  were 

ana lyzed   f o r   mercu ry  and heavy  metals  (Table  23),  and f o r   p a r t i c l e   s i z e  

and t o t a l   v o l a t i l e   r e s i d u e s   ( T a b l e   2 4 ) .  

The a n a l y s i s   i n d i c a t e d  a l o c a l i z a t i o n   o f   s l i g h t l y   e l e v a t e d  
1 eve1 s o f   t r a c e   m e t a l  s, copper and z i n c ,   i n   t h e   s u r f a c e   l a y e r s   n e a r   t h e  

o u t f a l l   ( S t a t i o n  NC-13)  (Cu: 64.2 mg/kg; Zn: 91.5 mglkg). For t h e  
remainder o f  t he   s ta t i ons ,   copper  was measured  from  25.1 t o  66.9 mg/kg, 

z inc   f rom 41.9 t o  94.5  mg/kg and l e a d   f r o m   l e s s   t h a n  9.0 t o  35.6 mg/kg. 

3.2.2.1 Mercu ry   Leve ls -Mercu ry   l eve l s   were   unna tu ra l l y   h igh   du r ing   t he  
J u l y   s u r v e y  a t  t h e   s t a t i o n s  sampled i n  Northumberland  Channel.  There i s  a 
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possibil i ty  there was sample contamination  during  analysis and therefore 
the  si tes  will  be re-examined during  the  next  survey  period. 

3.2.2.2 Cadmium Levels-In July, cadmium levels were  below the  detection 
1 imi t of 1 ess t h a n  or equal t o  1.2 mg/kg a t  a1 1 stations.  

3.2.3 Elk Falls  Division. The core sampl es a t  each s i t e  were 
analyzed for  mercury and heavy metals  (Table 25)  and for   par t ic le   s ize  and 
total  volatile  residues  (Table 26). 

3.2.3.1 Mercury Levels-In July,  a t  the four  sampl ing s i t e s  in Duncan 
Bay, mercury level s were recorded from less  t h a n  0.175 t o  0.194 mg/kg, 
well below the 0.75 rng/kg limit. 

3.2.3.2 Cadmium Level s-Cadmium measured a t  the  four sampl ing s i t e s  in 
Duncan  Bay were a1 1 below the  detection  limit of 1.2 mg/kg. 

3.2.4 Osborn Bay. Sediment sampl es were coll  ected a t  four s i tes   in  
Osborn Bay (Figure 11, Tab1 e 27).  Concentrations of cadmium exceeded the 
0.6 mg/kg 1 imit out1 ined in  the O.D.C.A. a t  Stations 1 and 2;  however, as 
the detection 1 imit i s  1 ess t h a n  1.24 mg/kg , i t   i s  possible t h a t  concen- 
trations  in  the sediments a t  Stations 3 and 4 were a1 so above t h a t  l imit .  
The highest mercury level , 0.340 mg/kg, was found a t  Station 2. 

3.3 Benthic  Trawls. 

3.3.1 Benthic  Trawls: Powell River, 9. C .  (Appendix I ) .  Benthic 
trawls were conducted a t  three  locations  in  the Powell River  area  in 
August. The d ivers i ty   a t  a1 1 three  locations was low, and a1 t h o u g h  no 
organism dominated the  trawls, Pandalus borealis was collected in sizeable 
quantit ies a t  Stations PR-2 and PR-3.  The r a t f i sh ,  Hydrolagus co l l ie i  was 
abundant a t  Stations PR-1 and PR-3. I t  should be noted t h a t  the trawl a t  
Station PR-3 contained  large amounts of coarse  fibre. 

b 

c, 
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I 

I 

II, 

I 

II 

Tissue sampl es c o l l e c t e d   f r o m   t h e  t r a w l  s i n c l  uded Pandalus 

b o r e a l i s ,  - P. p la tyce ros ,   Panda lops i s   d i spa r  and Merluccius  productus.  

Concen t ra t i ons   o f   mercu ry  and  cadmium were  low i n  all samples  (Table  28). 

Copper l e v e l s  were s l i g h t l y   h i g h e r   i n  Panda lus   borea l i s  a t  PR-3 wi th  heads 
than  w i thout ,   poss ib ly   because  o f   sed iment   t rapped  in   the   carapace.  

3.3.2 Ben th i c   T raw ls :   C ro f ton ,  B. C. (Appendix I ) .   I n  August, 

t r a w l s  were   conduc ted   a t   t h ree   l oca t i ons   i n   t he   C ro f ton   a rea .  The 
s ides t r i pe   sh r imp ,   Panda lops i s   d i spa r ,  was  common a t   a l l   l o c a t i o n s .  The 

h e a r t   u r c h i n ,   B r i s a s t e r  sp. , was t h e  most common o r g a n i s m   a t   S t a t i o n  CR-1  
(Tow I ) ,  CR 2 and CR-3; however,  the  second t r a w l  a t   S t a t i o n  CR 

conta ined no B r i s a s t e r  sp. There was n o t a b l e   d i v e r s i t y   i n   t h e  

caught a t  S t a t i o n s  C R - 1  (Tow I )  and CR-3, a l though numbers * r e  

I n  October, trawl l o c a t i o n s   i n   S t u a r t  Channel  were se 
d i f f e r e n t   s i t e s   f r o m   t h e  August  survey. 

-1 

' f i s h e s  

no t   h igh .  

l e c t e d   a t  

The ca tches   a t   S ta t i ons  ST-1 and ST-2 were   p redominan t l y   f i sh  
species.  A t  S t a t i o n  ST-1, hake,  Merlucius  productus, and the   s lender  

s o l  e, L y o p s e t t a   e x i l   i s  were  most  abundant i n   t h e   c a t c h .  The p ink  shr imp,  

Panda1  us bo rea l   i s ,   we re   p resen t   bu t  numbers  were very  low. A t  S t a t i o n  

ST-2, t h e  fl athead  sol e, H i  ppoglossoides  el   assodon, and t h e   p l   a i n f i n  

midshipman,  Por ichthys  notatus,   were  the  most common f i s h   s p e c i e s  
captured.   Shr imp  populat ions  appeared  to  be s i m i l a r  t o  S t a t i o n  ST-1. A 

d i s t i n c t   d i f f e r e n c e  was noted i n   t h e   c a t c h e s  a t  S t a t i o n s  ST-3 and ST-4. 

A t  S t a t i o n  ST-3, l a r g e  numbers o f   B r i s a s t e r  sp. complete ly   dominated  the 
catch. By c o n t r a s t ,   t h e   c a t c h   a t   S t a t i o n s  ST-4 was very  smal 1 w i t h  no 

dominant  organism. 

A n a l y s i s   o f   t r a c e   m e t a l s   i n   P a n d a l u s   b o r e a l i s  and Pandalopsis 

d i s p a r   f r o m   S t a t i o n s  CR-1 and CR-2 i n  August  (Table  29) showed cadmium 

l e v e l s  were  h igher i n   t i s s u e s  when t h e   e n t i r e   a n i m a l  was ana lyzed  ( f rom 

0.896 t o  1.34  mg/kg) than when j u s t   t h e  abdomen was analyzed  (below 
d e t e c t i o n  1 i m i t ) .  Copper l e v e l s  were s i g h t l y   h i g h e r   i n   s h r i m p s  when t h e  

e n t i r e  animal was t e s t e d ,  and m e r c u r y   l e v e l s  were l o w   i n  all t e s t s .  

Tissue  samples  were  not  analyzed  dur ing  the  October  survey. 
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The l a r g e   t r a w l   c a t c h   a t  Osborn Bay conta ined a d i v e r s e  
c o l l e c t i o n   o f   s h r i m p  and f i s h e s .  The lemon  sole,  Parophrys  vetulus , t h e  

f la thead  so le ,   H ippog losso ides   e lassodon,   the   p la in f in   m idsh ipman,  

P o r i c h t h y s   n o t a t u s  and t h e   r o c k   s o l e ,   L e p i d o p s e t t a   b i l i n e a t a   c o m p r i s e d   t h e  

b u l  k o f   t h e   c a t c h   o f   P i s c e s .  A number o f   g r e e n s t r i p e   r o c k f i s h ,   S e b a s t e s  

mal i g e r  were a1 so present.  The shr imp  ca tch  was dominated  by  the  p ink 

shr imp,   Pandalus  boreal is  and contained  several  prawns,  Pandalus 

p l   a t y c e r o s .  

The t r a c e   m e t a l   a n a l y s i s   ( T a b l e  30)  i n d i c a t e d  a h i g h e r   l e v e l   o f  

copper and  cadmium l e v e l s   i n   s h r i m p   w i t h  heads  than  wi thout;   however,  

l e v e l s   o f   t h e s e   m e t a l s   i n   f i s h   s p e c i e s  were  reasonably  low.  Mercury 

l e v e l s  were a1 so r e a s o n a b l y   l o w   i n   a l l   s p e c i e s   t e s t e d .  
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TABLE 1: WATER QUALITY RESULTS - POWELL RIVER, B. C. - FEBRUARY 1979 

STATION DEPTH TEM PEKATUR E SAL1 N ITY  DISSOLVED % SATURATION 
(m) ("C) ( o m )  OXYGEN 

1 0.0 6.82 25.52 7.80 77.21 
2.0 6.81 25.52 7.70 76.30 
5.0 6.87 25.55 7.70 76.31 

10.0 6.91 25.57 7.70 76.40 
25.0 7.19 25.88 7.40 74.09 
50.0 7.25 25.97 7.25 72.74 

100.0 8.90  26.18 4.30 44.95 
290.0 8.  74 26.18 4.55 47.39 

2 0.0 6. 79 25.44 7.70 76.11 
2.0 6.78 25.40 7.80 77.06 
5.0 6.78 25.42 7.75 76.58 

10.0 6.80 25.52 7.75 76.66 
25.0 7.01 25.71 7. 55 75.16 
50.0 6.98 25.91 7.30 72.72 

100.0 8.95 26.18 4.50 47.10 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 0.0 6.65 24.31 7.90 77.25 

2.0 6.65 24.32 7.95 77.75 
5.0 6.65 2  5.40 7.90 77.81 

10.0 6.89 25.67 7.70 76.41 
25.0 7.15 25.79 7.40 73.98 
50.0 7.36 25.99 7.20 72.43 

100.0 8.81 26.17 4.40 45.89 
165.0 9.18 26.17 3.50 36.83 

4 0.0 6.75 25.52 7.85 77.56 
2.0 6.74 25.54 7.85 77.56 
5.0 6.77 25.57 7.80 77.13 

10.0 6.79 2 5.60 3.70 36.62 
25.0 7.17 2 5.86 7.75 77.54 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 1: WATER QUALITY  RESULTS - POWELL RIVER, B. C. - FEBRUARY 1979 
Conti nued) 

STATION  DEPTH TEM  PE RATUR E SALINITY  DISSOLVED % SATURATION 
( 4  ( " 0  ( O / O O  1 OXYGEN 

(mg/I) 

5 0.0 6.76 23.48 7.90 77.05 
2.0 6.72 24.32 7.80 76.41 
5.0 6.88 25.58 7.70 76.36 

10.0 6.88 25.62 7.20 71.41 
25.0 7.18 25.81 7.90 79.03 
50.0 7.41 26.04 7.35 74.07 

100.0 8.89 26.17 4.25 44.41 
150.0 7.55 26.17 7.30 73.87 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6 

****** 
7 

0.0 
2.0 
5.0 

10.0 
25.0 
50.0 
70.0 

************ 
0.0 
2.0 
5.0 

10.0 
25.0 
48.0 

6.64  21.12 8.50 81.42 
6.79  25.50 7.80  77.14 
6.81  25.52 7.75 76.68 
6.98 25.60 7.60  75.46 
7.08 25.75 7.40 73.82 
7.31 25.98 7.05  70.85 
7.35  26.06 6.55 65.91 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6. 75  25.17 7.80 76.90 
6.71 25.22 7.90 77.82 
6.81  25.56 7.70 76.22 
6.90 25.67 7.65 75.94 
7.11 25.80 7.35 73.41 
7.49  25.97 6.65 67.11 

*** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 0.0 6.87 24.30 7.90 77.66 

2.0 6.71 24.32 7.90 77.37 
5.0 6.71 25.35 7.80 76.91 

10.0 6.95 25.65 7.65 76.02 
25.0 7.17 25.80 7.30 73.01 
50.0 7.63 26.04 6.40 64.84 

110.0 8.98 26.17 4.05 42.41 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P 
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TABLE 1: WATER QUALITY RESULTS - POWELL RIVER, B. C. - FEBRUARY 1979 
(Conti nued) 

STATION  DEPTH TEM PEKATUR E SALINITY  DISSOLVED % SATURATION 
( m> ( " C >  ( o m  1 OXYGEN 

(mg/l)  

9 0.0 7.28 25.84 7.30 73.23 
2.0 7.28 2  5.84 7.30 73.23 
5.0 7.29 2  5.84 7.30 73.24 

10.0 7.23 25.88 7.30 72.16 
25.0 7.22 25.91 7.35 73.65 
50.0 7.27 26.03 7.30 73.30 
70.0 7.31 26.01 7.45 74.88 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10 0.0 6.87 24.26 8.00 78.64 

2.0 6.86 24.31 a. 00 78.65 
5.0 6.94 25.27 7.70 76.31 

10.0 6.99 25.69 7.60 75.62 
25.0 7.31 25.84 6.90 69.26 
50.0 7.53 25.99 6.55 66.17 
70.0 7.93 26.16 5.65 57.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 2: WATER QUALITY  RESULTS - POWELL RIVER, B. C. - AUGUST 1979 
.It 

STATION DE PT H TEMPERATURE SALINITY  DISSOLVED % SATURATION 
(m) ( "C)  ( o m  1 OXYGEN 0 

1 0.0 15.36 24.39 9.10 108.35 
2.0 13.27 27.51 8.70 101.20 
5.0 13.02 27.68 8.90 103.08 

10.0 11.40 28.13 7.60 85.21 
25.0 9.27 29.27 5.80 62.41 
50.0 8.78 29.97 5.80  61.99 

100.0 7.84 30.16 5.80  60.69 
175.0 8.20 30.41 5.70 60.27 

2 0.0 14.68 25.50 8.90 105.24 
2.0 13.04 27.55 8.60 99.56 
5.0 12.52 27.76 8.60 98.60 

10.0 11.11 29.29 7.00 78.07 
25.0 9.19 29.37 5.70 61.27 
50.0 8.67 29.84 5.40  57.52 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 0.0 15.35 26.32 9.10 109.70 

2.0 14.35 27.17 9.10 108.04 
5.0 13.12 27.56 8.60 99.74 

10.0 11.10 28.39 7.10 79.21 
25.0 9.17 29.44 5.70 61.26 
50.0 8.68 29.86 5.80 61.80 

100.0 7.89 30.24 .5.70 59.75 
170.0 7.79 30.49 5.50 57.61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 0.0 15.67 26.93 9.40 114.51 

2.0 14.65 27.12 9.20 109.89 
5.0 13.84 27.34 9.40 110.54 

10.0 10.28 28.72 6.60 72.44 
25.0 8.97 29.31 5.70 60.92 
50.0 8.68 29.88 5.60 59.67 

100.0 7.82 30.35 5.80 60.74 
155.0 7.80 30.49 5.50 57.62 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 2: WATER QUALITY RESULTS - POWELL RIVER, B. C. - AUGUST 1979 
(Cont inued) 

STATION DEPTH TEMPERATURE SALINITY  DISSOLVED % SATURATION 
(m) ( " C )  ( o m )  OXYGEN 

5 0.0 15.77 26.88 8.90 108.61 
2.0 15.57 27.06 8.90 108.29 
5.0 12.72 27.66 8.60 98.95 

10.0 11.40 28.10 7.30 81.83 
25.0 9.02 29.34 5.60 59.94 
50.0 8.63 29.86 5.70 60.66 

100.0 7.88 30.20 6.10 63.91 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 0.0 15.80 20.77 8.90 104.47 
2.0 14.20 26.89 9.10 107.50 
5.0 12.21 27.64 8.30 94.44 

10.0 11.41 28.43 7.50 84.27 
25.0 9.08 29.44 5. 70 61.14 
55.0 8.61 29.88 5.60  59.58 

7 0.0 15.36 26.84 9.10 110.10 
2.0 14.44 26.93 9.00 106.90 
5.0 13.12 26.31 8.70 100.08 

10.0 11.40 27.94 7.60 85.10 
25.0 9.12 29.36 5.70 61.16 
45.0 8.73 2 9.81 5.50 58.65 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 0.0 14.76 2 7.00 9.00 107.67 

2.0 14.71 27.02 9.20 109.95 
5.0 13.95 26.15 8.80 103.59 

10.0 11.71 28.25 7.90 89.26 
25.0 9.22 29.27 5.60 60.20 
50.0 8.74 29.84 5.80 61.87 

100.0 7.82 30.28 5.90 61.75 
115.0 7.74 30.32 5.90 61.66 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 3: WATER QUALITY RESULTS - POWELL RIVER, B. C. - NOVEMBER, 1979 

STATION  DEPTH TEMPERATURE SALINITY  DISSOLVED % SATURATION 
( m) ( " C )  ( W O O )  OXYGEN 

(ms/ l )  
1 0.0 9.46 27.19 8.30 88.48 

2.0 9.56 27.24 7.90 84.44 
5.0 10.07 27.52 8.40 91.02 

10.0 9.93 28.39 7.20 78.22 
25.0 9.23 29.42 6.00 64.57 
50.0 9.36 29.25 4.50 48.52 

100.0 8.85 30.37 4.60 49.37 
175.0 8.91  30.58 4.70 50.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 0.0 9.30' 26.63 8.70 92.07 

2.0 9.91 27.06 8.20 88.27 
5.0 10.21 27.36 8.00 86.88 

10.0 9.63 28.43 7.20 77.70 
25.0 9.45 29.30 6.30 68.09 
50.0 9.18 30.17 4.50 48.62 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 0.0 9.88 22.21 8.40 87.56 

2.0 10.03 27.29 8.20 88.64 
5.0 10.19 27.80 7.80 84.91 

10.0 9.96 28.28 7.10 77.13 
25.0 9.24 29.06 6.00 64.43 
50.0 9.30 30.13 4.60 49.83 

100.0 9.01 30.43 4.60 49.59 
150.0 8.80 30.47 4.50 48.28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 0.0 

2.0 
5.0 

10.0 
25.0 
50.0 

100.0 
150.0 

9.89 
9.49 

10.02 
10.07 

9.20 
9.17 
8.92 
8.  52 

20.01 
27.00 
27.25 
27.91 
29.27 
30.38 
30.43 
30.55 

8.60 
8.60 
9.00 
8.40 
5.90 
4.60 
4.70 
4.60 

88.43 
91.63 
97.23 
91.26 
63.38 
49.76 
50.56 
49.05 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 3: WATER QUALITY RESULTS - POWELL RIVER, B. C. .. NOVEMBER 1979 
(Cont i nued) 

STATION  DEPTH TEMPERATURE SALINITY  DISSOLVED % SATURATION 
(in) ( "C )  ( o m  1 OXYGEN 

(mg/ l )  
5 0.0 10.47 22.60 8.60 91.10 

2.0 9.80 26.77 8.90 95.38 
5.0 10.30 27.49 8.00 87.13 

10.0 10.15 27.99 7.60 82.76 
25.0 9.25 29.07 6.00 64.46 
50.0 9.05 30.31 4.80 51.75 

100.0 8.53 30.37 4.60 49.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 0.0 10.70 20.76 8.60 90.50 
2.0 10.07 26.79 8.40 90.60 
5.0 10.25 27.42 8.00 87.00 

10.0 10.19 27.72 7.50 81.60 
25.0 9.33 29.07 6.00 64.57 
50.0 9.29 30.15 4.50 48.74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 0.0 10.01 25.94 8.40 89.96 

2.0 10.06 26.11 8.30 89.10 
5.0 10.31 27.21 8.10 88.09 

10.0 10.12 27.79 7.50 81.52 
25.0 9.33 29.05 6.10 65.65 
40.0 8.92 29.65 4.50 48.15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 0.0 10.27 22.65 8.70 91.76 

2.0 10.11 26.59 8.50 91.63 
5.0 10.16 27.60 7.70 83.66 

10.0 10.11 27.85 7.50 81.51 
25.0 9.15 29.22 5.80 62.23 
50.0 8.90 29.94 4.90 52.51 

100.0  8.89  30.35 4.60 49.42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 4: WATER QUALITY - POWELL RIVER, B. C. - AUGUST & NOVEMBER, 1979 
COLOUR ANALYSIS (Col   our   Uni ts)  

DEPTH STN  STN STN S TN STN STN S TN STN 
(meters)  1 2 3 4 5 6 7 8 

August 

0 

2 

5 

10 

November 

0 

2 

5 

10 

< 5  

< 5  

< 5  

< 5  

2 

3 

3 

3 

<5 

<5 

<5 

<5 

3 

2 

2 

2 

< 5  

< 5  

< 5  

< 5  

5 

2 

3 

3 

< 5  

< 5  

< 5  

< 5  

6 

3 

4 

5 

< 5  

< 5  

< 5  

< 5  

7 

3 

3 

2 

25 

< 5  

< 5  

< 5  

6 

3 

6 

3 

‘5 

< 5  

< 5  

< 5  

7 

8 

4 

2 

< 5  

< 5  

< 5  

< 5  

8 

4 

3 

3 
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T A B L E  5: WATER Q U A L I T Y   R E S U L T S  - CROFTON B.  C. - J U L Y  1971 

S T A T I O N   D E P T H  TEM  PE  RATUR E S A L 1  N ITY D I S S O L V E D  % S A T U R A T I O N  
(m) ( " C )  W O O )  OXYGEN 

1 0.0 17.16 26.42 7.00 87.56 
2.0 15.83 26.64 6.60 80.51 
5.0 13.99 27.28 5.30 63.51 

10.0 12.89 28.23 4.90 56.80 
25.0 11.62 30.05 5.60 63.90 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 0.0 17.77 26.17 8.00 101.10 

2.0 17.06 26.17 7.60 94.73 
5.0 14.61 26.94 5.30 63.18 

10.0 12.79 28.07 5.30 61.25 
25.0 11.62 28.98 6.00 67.99 
35.0 11.61 29.27 5.40 60.68 

3 0.0 18.42 26.00 8.10 103.56 
2.0 18.23 26.02 7.90 100.64 
5.0 14.30 27.19 3.30 39.15 

10.0 12.99 27.94 4.40 51.02 
25.0 11.68 28.96 6.10 69.19 

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

50.0 10.50 29.52 4.50 49.90 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 0.0 18.68 25.93 8.40 107.88 
2.0 16.95 26.32 7.00 87.14 
7.0 13.55 27.28 4.65 54.33 

22.0 11.82 28.87 5.90  67.10 
37.0 10.92 29.31 5.20  58.14 

5 0.0 17.34 26.38 8.90 111.70 
2.0 16.69 26.49 8.70 107.16 
5.0 15.01 27.00 7.90 94.98 

10.0 12.99 28.11 6.40 74.28 
25.0 11.66 28.96 6.15 69.74 
50.0 10.57 29.53 4.65 51.65 

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

110.0 - 29.63 3.20 - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 5: WATER QUALITY RESULTS - CROFTON B. C. - JULY 1979 
(Continued) 

STATION  DEPTH TEMPERATURE SALINITY  DISSOLVED % SATURATION 
( m )  ( " a  W O O )  O X Y  GE N 

(ms/1) 
6 0.0 19.17 25.91 8.40 108.88 

2.0 16.83 26.32 8.40 104.32 
5.0 14.13 27.19 6.50 76 83 

10.0 13.08 27.98 6.90 80.18 
25.0 11.66 29.08 6.10 69.22 
50.0 10.47 29.59 4.50 49.89 
95.0 - 29.61 3.40 - 

****************X*********************************************~***************** 

7 0.0 15.92 26.74 8.60 105.17 
2.0 15.52 26.74 8.50 103.09 
5.0 13.89 27.55 7.20 84.87 

10.0 13.54 27.77 7.20 84.38 
25.0 11.67 28.93 5. 70 64.63 
50.0 - 29.52 4.55 - 

180.0 9.62 29.63  3.30  35.89 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 0.0 18.52 26.10 9.00 115.37 
2.0 17.66 26.16 9.20 116.01 
5.0 16.08 26.59 10.30 126.23 

10.0 13.19 27.96 7.30  85.02 
25.0 11.57 29.15 6.00 67.98 

9 0.0 19.27 25.45 9.20 119.12 
2.0 16.23 26.02 10.50 128.59 
5.0 14.08 27.24 8.30 98.04 

10.0 13.19 27.89 7.25 84.39 
25.0 11.35 29.06 5.60  63.11 
50.0 10.46 29.52 4.40 48.75 
90.0 10.14 29.61 3.00 33.02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 6: WATER QUALITY RESULTS - CROFTON B.  C. - OCTOBER 1979 

STATION DE  PT H TEMPERATURE SALINITY  DISSOLVED % SATURATION 
( m) ("C) ( O / O O )  OXYGEN 

(ms/l) 
1 0.0 10.97 27.54 6.10 67.47 

2.0 10.99 27.66 ' 5.80 64.24 
5.0 11.22 28.62 4. 30 48.17 

10.0 11.15 28.96 5.20 58.30 
25.0 11.07 29.58 2.80 31.47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 0.0 11.62 28.13 4.60 51.83 

2.0 11.80 28.30 3.90 44.16 
5.0 11.89 28.39 4.30 48.82 

10.0 11.37 28.94  3.80  42.81 

3 0.0 10.93 27.60 6.45 71.32 
2.0 11.04 27.69 6.10 67.65 
5.0 11.18 28-49 5.00 55.92 

10.0 11.08 29.03 5.10 57.12 
25.0 11.06 29.60 2.70 30.34 
45.0 10.95 29.68 3.30 37.01 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 0.0 10.86 27.68 5.60 61.85 

2.0 10.99 27.79 5.60 62.08 
5.0 11.39 28.77 3.80 42.78 

10.0 11.07 29.13 4.70 52.66 
25.0 11.07 29.64 2.30 25.86 
50.0 10.96 29.70 3.30 37.02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 0.0 10.45 27.37 6.40 69.90 

2.0 10.99 28.52 5.40 60.15 
5.0 11.09 28.98 5.00 55.99 

10.0 11.07 29.19 4.40 49.32 
25.0 10.97 2 9.62 2.30 25.79 
50.0 10.88 29.74 3. GO 40.33 

100.0 10.46 29.95 4.70 52.22 
110.0 10.43 29.98 4.70 52.19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 6: WATER QUALITY RESULTS - CROFTON B.  C. - OCTOBER 1979 
C o n t i n u e d )  

STATION  DEPTH TEMPE KATUR E SAL IN ITY  D ISSOLVE I> % SATURATION 
(m) ("C) (O/OO OXYGEN 

(ms/l) 
6 0.0 10.96 28.05 5.30 58.81 

2.0 11.29 28.81 4.20 47.19 
5.0 11.18 28.98 4.90 54.98 

10.0 10.97 29.17 4.70 52.55 
25.0 11.07 29.60 2.60 29.22 
50.0 10.86 29.74 3.60 40.30 
90.0 10.53 29.91 4.65 51.74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 0.0 

2.0 
5.0 

10.0 
25.0 
50.0 

100.0 
180.0 

10.72 
10.85 
11.10 
11.11 
11.09 
10.87 
10.57 
10.39 

28.13 
28.22 
28.94 
29.22 
29.55 
29.76 
29.89 
30.02 

6.20 
6.00 
5.20 
4.70 
3.10 
4.20 
4.80 
4.80 

68.46 
66.49 
58.22 
52.74. 
34.84 
47.04 
53.45 
53.27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 0.0 10.66 27.58 7.10 78.01 

2.0 10.89 28.50 6.30 70.01 
5.0 11.09 29.03 5.60 62.73 

10.0 11.23 29.13 5.10 57.35 
25.0 11.08 29.55 2.40 26.97 
35.0 10.87 29.58 3.10 34.68 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 0.0 10.86 28.03 6.70 74.17 

2.0 10.99 28.03 6.70 74.39 
5.0 11.09 28.66 6.20 69.27 

10.0 10.92 29.28 4.20 46.94 
25.0 11.07 29.60 2.00 22.48 
50.0 10.96 29.72 2.70 30.30 
80.0 10.69 29.83 4.30 47.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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m 

m 

TABLE 7: WATER QUALITY - CROFTON, B.  C. - JULY & OCTOBER, 1979 
COLOUR ANALYSIS (Col our U n i t s )  

DEPTH  STN  STN  STN  STN  STN  STN  STN S TN S TN 
(meters) 1 2 3 4  5 6 7 8 9 

July 

0 

2 

5 

10  

October 

0 

1 0  

1 4  

22 

33 

90 

8 

11 

15 

< 1  

< 5  7 

5 5 

53 28 

14 47 

32 7 

46 6 

39 9 

1 7  < 1  

< 5   < 5  5 < 5  

5 < 5  5 < 5  

31(7m) < 5  18 < 5  

- 5 < 5  < 5  

1 9 2 - 

2 11 2 - 
31 3 1 - 

1 0 1 - 
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TABLE 8: WATER QUALITY RESULTS - NORTHUMBERLAND  CHANNEL - JULY, 1979 

STATION TEMPgRATURE DISSOLVED % SATURATION S L I N I  Y 
( c )  ?o/ooT 

Pmg/l) 
XY GE N 

NC -2A 0.0 13.52 27.85  8.80 103.13 
2.0  13.26  27.94  8.50  99.14, 
5.0 11.99  28.36 7.30 83.05 

10.0 11.39 28.51 7.00 78.66 
25.0 9.71 29.12 6. 20  67.35 
50.0 9.10 29.55 5.90 63.35 

105.0 8.33 30.18 5.70 60.35 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NC-5A 0.0 
2.0 
5.0 

10.0 
25.0 
50.0 

110.0 

NC-13 0.0 
2.0 
5.0 

10.0 
25.0 
50.0 

100.0 

******************* *** ** 

14.34 27.58 
13.83 27.75 
11.85 28.34 
11.29 28.60 

9.57 29.29 
9.03 29.61 
8.29 30.11 

........................... 
13.79 27.83 
12.92 27.96 
12.00 28.32 
10.80 28.77 

9.58 29.27 
9.06 29.52 
8.40 29.99 

111.89 
110.82 

85.05 
77.42 
67.20 
63.29 
59.22 

...................... 
103.71 

97.27 
85.33 
73.32 
66.13 
63.29 
59.33 

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

9.40 
9.40 
7.50 
6.90 
6.20 
5.90 
5.60 

*****x*** 

8.80 
8.40 
7.50 
6.60 
6.10 
5.90 
5.60 

NC -1 OA 0.0 15.36  27.38  10.70  129.90 
2.0  13.73  27.83 9.10 107.12 
5.0 11.19 28.62  7.00  78.37 

10.0 10.89 28.71 6.70  74.56 
25.0 9.53 29.32 6.00 64.98 
40.0 9.19 29.48 5.80 62.39 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NC-12A 0.0 16.74  27.51  10.30  128.70 

2.0 13.18 26.92  8.90 102.92 
5.0 11.91  28.34 7.50 85.16 

10.0 10.70 28.79 6.70  74.27 
25.0 9.53 29.31 6.00 64.98 
50.0 9.04 29.61 5.90 63.29 

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



- 43 - 

TABLE 9: WATER QUALITY RESULTS - NORTHUMBERLAND  CHANNEL - OCTOBER,  1979 

STATION 
Df$JH So/ooT 

TEM Pg RATUR E S LINI Y DISSOLVED X SATURATION 
( c )  XY GE 

mg/l 

NC -2A 0.0 9.  74 26.90  5.90  63.19 
2.0 9.77 28.71 5.90 63.99 
5.0 9.  76 28.98  5.70  61.92 

10.0 9.73 29.13 5.70 61.95 
25.0 9.54  29.41 5.60  60.70 
50.0 9.33  29.55 5.50  59.30 

100.0  9.23  29.79 5.00 53.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NC -5A 0.0 9.75  26.92  6.50  69.64 
2.0  10.69  28.43 6.00 66.34 
5.0 9.66  28.92  5.65  61.21 

10.0 9. 75 29.22 5.60 60.92 
25.0 9.75 29.39 5.50 59.90 
50.0 9. 34 29.55 5.50 59.39 

100.0  9.24  29.93  4.90  52.93 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NC-13 0.0 9.35  18.34 8.00 80.40 
2.0  9.68  28.13  6.10  65.78 
5.0 9.68  28.92  5.70  61.78 

10.0 9.66 29.22 5.60 60.80 
25.0 9.56 29.41 5.25 56.93 
50.0 9.34 29.57 5.30 57.24 
90.0 9.27 29.76 5.10 55.06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NC-1OA 0.0 9.44  17.70  8.40  84.26 

2.0  9.67  27.22  6.30  67.51 
5.0 9. 77 28.96  5.70  61.92 

10.0 9.65  29.26 5.50 59.70 
25.0 9.55  29.41 5.20 56.37 
40.0 9.36  29.57 5.20 56.19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NC -1 2A 0.0 9.76  27.66  6.20  66.76 

2.0  9.79  28.33 6.20 67.11 
5.0 9.78 29.19 5.90 64.21 

10.0 9.66  29.26  5.50  59.72 
25.0 9.56  29.47  5.30  57.49 
50.0 9.24  29.66  5.20  56.07 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 10: WATER QUALITY - NORTHUMBERLAND  CHANNEL - JULY & OCTOBER, 1979 
COLOUR ANALYSIS (Co lou r   Un i t s )  

DEPTH S TN S TN STN STN STN 
(meters)  NC -2A NC -5A NC -1 3 NC -1 OA NC -1 2A 

J u l y  

0 

2 

5 

10 

25 

October  

0 

2 

5 

10 

25 

< 5  

< 5  

< 5  

‘5 

< 5  

<1  

<1 

1 

<1 

2 

2 7 6 1 

2  2 0 1 

2 1 <1 2 

1 2 < 1  1 

2 6 <1 1 
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TABLE 11: WATER QUALITY RESULTS - ELK  FALLS, B. C. - AUGUST, 1979 

STATION  DEPTH TEMPERATURE SALINITY  DISSOLVED % SATURATION 
( m) ( " C )  W O O )  OXYGEN 

(ms/l) 
DP-2 0.0 11.43  28.60 7.40 83.28 

2.0  11.47  28.59  7.20  81.10 
5.0  11.40  28.60  6.40  71.99 

10.0 11.13 28.77 7.10 79.46 
25.0 10.72 29.10 6.90 76.69 
50.0 9.75 29.46 6.50 70.82 
70.0 - 29.52 6.20 - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D P-3 0.0 11.49  28.25 7.20 80.96 

2.0  11.36  28.32  7.20  80.76 
5.0 11.28 28.62  7.10  79.65 

10.0 11.21 28.59 7.20 80.63 
25.0 10.11 29.31 6.70 73.54 
50.0 9.65 29.50 6.40 69.59 
70.0 9.06 29.61 6.20 66.55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DP-4 0.0 10.84  29.08  7.20  80.23 

2.0  10.83  29.10 7.30 81.34 
5.0 10.86 29.14 7.10 79.18 

10.0 10.88  29.14 7.10  79.21 
25.0  10.66  29.23  7.20  79.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DP-5 0.0 10.94  29.08  7.10  79.30 

2.0  10.89  29.10  7.10  79.21 
5.0  10.84  29.12 7.00  78.01 

20.0 10.01 29.10 7.00  58.95 
45.0 10.65 29.12 6.90 76.58 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 11: WATER QUALITY RESULTS - E L K  FALLS, B. C. - AUGUST, 1979 
( Cont i nued) 

STATION DEPTH TEMPERATURE SALINITY DISSOLVED % SATURATION 
(d ( " C )  ( o m  OXYGEN 

DP-6 0.0 11.76  28.25 7.40 83.70 
2.0  11.75  28.32  7.40 83.71 
5.0 11.56 28.49  7.20 81.19 

10.0 11.44 28.41 7.50 84.33 
25.0 11.15 28.72 7.20 80.60 
50.0 9.75 29.40 6.60 71. aa 
90.0 8. a3 29.61 6.10  65.12 

DP-8 0.0 11.75 28.37  7.60 86.01 
2.0 11.72  28.26 7.50 84.76 
5.0  11.52  28.46 7.40 83.38 

10.0 11.43 28.54 7.30 82.12 
25.0 10.73 28.99 7.10 78.86 
50.0 8.87 29.60 6.30 67.32 
60.0 8.67 29.92 5.90 62.87 

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

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



I 

111 

m 

I 

U 

I 
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TABLE 12: WATER QUALITY RESULTS - ELK FALLS, B. C. - NOVEMBER, 1979 

STATION DEPTH TEMPERATURE SALINITY DISSOLVED % SATURATION 
(m> ( "C 1 ( O / O O )  OXYGEN 

(ms/l) 
D P - 1  0.0 9.25  29.33 6.10  65.63 

2.0 9.26 29.33 6.20  66.72 
5.0  9.26  29.31 6.20 66.72 

10.0 9.25 29.33 6.10 65.65 
25.0 9.24  29.42  6.10 65-67 
50.0  9.21  29.44 6.10 65.63 
80.0  9.20  29.48  6.00  64.55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D P-2 0.0 9.25 28.41 6.10  65.23 

2.0 9.24 29.39  6.10 65.64 
5.0 9.23  29.41 6.10  65.65 

10.0 9.24 29.43 6.10 65.67 
25.0 9.24 29.42 6.05 65.13 
50.0 9.  22 29.48 6.05 65.13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DP-3 0.0 9.28  29.31  6.20 66.75 

2.0 9. 26 29.32  6.20  66.73 
5.0  9.27  29.32  6.20 66.74 

10.0 9.27 29.31 6.20 66.74 
25.0 9.27 29.36 6.20 66.76 
50.0 9.24 29.38 6.20 66.73 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DP-4 0.0 9.30  29.38 6.20 66.82 

2.0  9.29  29.36  6.20  66.80 
5.0  9.31 29.36 6.20 66.82 

10.0 9.30 29.37 6.20 66.81 
25.0 9.33 29.38 6.15 66.33 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DP-5 0.0 9.28  29.34 6.10 65.69 

2.0 9.27 29.34 6.10 65.68 
5.0 9.27 29.35  6.15 66.22 

10.0 9.27 29.34  6.15 66.21 
25.0  9.30  29.36 6.15 66.26 
40.0  9.28  29.36 6.15  66.23 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE 12: WATER QUALITY RESULTS - ELK  FALLS, B. C. - NOVEMBER, 1979 
( Cont i  nued) 

STATION DEPTH TEMPERATURE SALINITY DISSOLVED X SATURATION 
( 4  ( " a  w o o  1 OXYGEN 

(ms/l) 
P -6 0.0 9.31 29.39 6.20 66.83 

2.0 9.31 29.40 6.20 66.84 
5.0 9.34 29.40 6.20 66.88 

10.0 9.31  29.41 6.10 65.76 
25.0 9.32 29.40 6.15 66.32 
50.0 9.32 29.43 6.20 66.87 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DP-7 0.0 9.32 29.41 6.15 66.32 

2.0  9.31  29.42 6.15 66.32 
5.0 9.33 29.40 6.15 66.34 

10.0 9.31 29.40 6.15 66.30 
25.0 9.32 29.41 6.15 66.33 
50.0 9.32 29.41 6.15 66.32 
80.0 9.30 29.42 6.20 66.85 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D P-8 0.0 9.30 28.59  6.40  68.61 

2.0 9.30  29.03 6.25 67.20 
5.0 9.32  29.19  6.20 66.76 

10.0 9.31 29.41 6.15 66.30 
25.0 9.30 29.41 6.15 66.29 
50.0 9.29 29.41 6.15 66.28 
80.0 9.30 29.41 6.10 65.75 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DP-9 0.0 9.31 29.41  6.15  66.30 

2.0  9.31  29.41 6.10  65.77 
5.0 9.33 29.41 6.15  66.33 

10.0 9.30 29.41 6.15 66.29 
25.0 9.32 * * 
50.0 9.31 29.41 6.15 66.31 
90.0 9.30 29.42  6.15 66.30 

* 

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

* Loss o f  Sarnpl e 
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TABLE 13: WATER QUALITY - ELK  FALLS, 6. C. - JULY & NOVEMBER, 1979 
COLOUR  ANALYS IS (Col our U n i t s )  

DEPTH 
(meters)  

S TN S TN S TN S TN S TN S TN 
DP-2  DP-3  DP-4  DP-5  DP-6  DP-8 

DEPTH S TN S TN S TN S TN S TN STN STN S TN S TN 
(meters)  DP-1 DP-2 DP-3 DP-4 DP-5 DP-6 DP-7 DP-8 DP-9 

November 

0 3 0 0 0 0 0 0 2 

2 0 0 0 0 0 0 0 2 

5 0 0 0 0 0 0 0 3 

10 0 0 0 0 0 0 1 4 

25 0 0 0 0 0 0 0 3 

40 - - - - - - - - 

50 0 0 0 - - 0 2  4 

80 0 0 - - - - 2  3 

3 

3 

2 

2 
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TABLE 14: SEDIMENT  CHARACTERIZATION-SURFACE GRAB SAMPLES 
POWELL RIVER, B.  C. - FEBRUARY, 1979 

PR -A 

PR  -B 

PR -C 

PR -D 

PR -E 

PR -F 

PR -G 

PR  -H 

PR -I 

PR J 

PR -K 

PR -L 

PR -M 

PR  -N 

PR -0 

i n t e r t i d a l   n o t  sampl ed 

43 

39 

60 

36 

37 

32 

27 

14 

21 

32 

31 

31 

45 

44 

90% f i n e  wood ch ips ,  10% charcoal  

70% f i n e  wood c h i  ps , 30% charcoal  

5% coarse wood ch ips,  5% charcoal  and ye1 1 ow crumbly 
m a t e r i a l  , 90% f i n e  wood ch ips  

5% coarse wood ch ips ,  10% charcoal  , 85% f i n e  wood c h i p s  

5% coarse wood ch ips ,  5% charcoal  , 5% smal 1 rocks  and  gravel  , 
85% f i n e  wood c h i  ps 

5% charcoa l ,  95% f i n e  wood ch ips  NOTE: The 35 mesh f r a c t i o n  
c o n t a i n s   " b a l l  s" o f  wood c h i p s   t h a t   d i d   n o t   b r e a k  up i n   t h e  
s e i v  i ng  process 

95% f i n e  wood ch ips,  5% charcoal  , wood c h i p   c l o t s  

5% charcoa l ,  5% medium woodchips, 90% f i n e  wood ch ips  

95% f i n e  wood ch ips ,  2% medium wood ch ips ,  3% charcoal  

10% 1 arge wood ch ips ,  10%  charcoal , 80% f i n e  wood ch ips  

20% 1 arge wood ch ips ,  20% charcoal  , 60% f i n e  wood ch ips  

10% l a r g e  wood ch ips ,  2% charcoal  , 88% f i n e  wood ch ips  

20% 1 arge wood ch ips ,  IIc1  otsl' o f  wood and s i 1  t, 2% gravel  , 
78% f i n e  wood c h i p s  

5% 1 arye  wood ch ips ,  5% charcoal  , 90% f i n e  wood ch ips  
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TABLE 15: SEDIMENT CHARACTERIZATION-GRAB & CORE SAMPLES 

POWELL RIVER, 6. C. - FEBRUARY, 1979 

STATION DEPTH CORE SAMPLE VISUAL OBSERVATIONS 
( m >  DEPTH (an) 

PR -1 
PR -2 

I I  

PR -3 
II 

PR -4 
I1 

PR -5 
II 

II 

PR -6 

104 0 - 5  
151  0 - 5  

bottom 
168 0 - 5  

0 - 5  

162 0 - 5  
bottom 

150 0 - 5  
10 - 15 

20 - 25 

84 0 - 5  

SURFACE 

GRAB SAMPLES 
PR -7 51  

PR -8 100 

PR -9 132 

PR -1 0 114 
PR -1 1 89 

PR -1 2 62 

PR -1 3  45 
PR -1 4  82 

PR -1 5 97 

PR -1 6 74 

PR-17 not sampl ed. 
PR -1 8  58 

10% large  rocks, 5% woodchi ps, 85% si1 t. 
10% rocks, 90% si1 t. 
100% "crushabl e" si 1 t. 
100% l'crushabl e" si1 t. 
100% "crushabl e" si 1 t. 
2% woodchips, 98% si1 t. 
100% si1 t. 
2% woodchips, 98% si1 t. 
100% si1 t .  
100% si1 t. 
100% s i l t .  

5% woodchi ps , 2% charcoal  , 93% s i 1  t. 

5% woodchi p s ,  5% charcoal , 5% rocks, 85% si1 t. 
2% woodchips, 5% srnal 1 rocks, 93% si1 t. 
5% small rocks, 5% woodchi ps, 90% si1 t. 
5% charcoal , 2% woodchi ps, 93% si1 t. 
20% woodchi ps, 5% charcoal , 2% srnal 1 stones, 
73% sand and si1 t. 
5% charcoal , 45% woodchips, 50% sand. 
10% woodchi ps, 5% charcoal , 85% si1 t. 
10% woodchi ps, 5% charcoal. 
10% large woodchi ps, 5% charcoal , 30% smal 1 
woodchi ps , 55% sand. 

10% large woodchips, 10% charcoal , 30% smal 1 
woodchi ps, 50% sand. 
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TABLE 16: TRACE METAL  LEVELS I N  MARINE  SEDIMENTS-GRAB SAMPLES - 
POWELL RIVER, B.  C. - FEBRUARY, 1979 

(mg/kg D r y  Weight) 
(I 

STATION  Hg Cd Pb cu Zn C r   N i  V 
I 

A 

0 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

n o t  salnpl ed 

0.291 3.69 
3.97 
3.57 
4.00 

0.940 5.08 
4.64 

9.490 < 2.07 
< 2.06 

3.08  3.08 
3.31 

0.103  3.67 
4.03 

0.464 4.81 
4.63 

1.08 3.15 
4.68 

1.04  5.85 
5.47 

1.04 4.97 
4.88 

1.74 5.68 
5.51 

0.901  6.46 
5.95 

0.202 6.72 
7.20 

7.74 < L O 7  
< 2.04 

0.974  6.37 
5.68 

37.0 87.6 291.0 27.9 17.5 63.3 
39.9 96.6 290.0 29.5 20.2 63.7 
37.3 87.7 250.0 26.4 ~ 1 6 . 5  60.8 
41.9 94.3 263.0 28.8 21.2 63.3 

38.2 81.5 431.0 24.5 20.1 48.0 
30.5 84.0 455.0 25.5 ‘16.4 48.8 

73.1 162.0 356.0 25.5 17.2 53.2 
66.6 163.0 374.0 23.0 22.7 52.7 

38.0 80.2 381.0  20.0 <16.4  51.1 
25.2 79.9 402.0 19.7 C16.3 50.4 

29.4 81.9 447.0 22.3 < 16.6 56.1 
32.6 79.7 431.0 26.3 26.2 61.2 

34.3 85.0 436.0 24.2 18.2 53.3 
34.2 85.6 437.0 28.9 17.9 51.8 

54.3 107.0 596.0 30.9 21.5 49.7 
66.8 103.0 585.0 29.5 29.1 52.0 

67.3 118.0 776.0 29.6 25.6 48.1 
80.6 125.0 777.0 31.8 28.1 47.3 

48.8 81.3 564.0 22.7 17.7 44.1 
52.3 92.4  557.0 24.1 22.3 45.0 

39.3 110.0 I 468.0 23.5 20.0 54.3 
45.9 104.0 464.0 24.9 27.0 54.3 

40.4 100.0 509.0 23.4 18.1 53.8 
37.4 89.9 499.0 24.2 < 16.3 52.6 

36.9 81.0 379.0 20.5 < 16.6 69.9 
40.4 77.7 386.0 22.4 24.8 71.9 

< 16.5 82.4 220.0 25.0 16.8 87.2 
< 16.3 79.7 205.0 24.9 19.3 82.7 

26.2 90.0 373.0 22.0 23.5 78.1 
22.6 82.4 353.0 22.3 < 16.2 75.2 
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I 

I 

a 

a 

I 

TABLE 17: TRACE  METAL  LEVELS I N  MARINE SEDIMENTS-GRAB AND CORE SAMPLES 
POWELL R I V E R ,  B. C. - FEBRUARY, 1979 

(mg/kg Dry Weight) 

STATION Hg Cd Pb c u  Zn C r  N i  V 

Core Sampl es 

PR -1 0.094 < 2.02 <16.1  19.1  36.1 16.4 < 16.1  39.1 
II < 1.99 <15.9  19.1 33.0 15.4 < 15.9  40.4 

PR-2 (0-5cm) 0.071 < 2.03 <16.3  13.1 27.8 16.4 < 16.2 51.2 
< 2.04 ‘16.2 12.1 26.3 14.6 < 16.3 46.4 I I  

PR-2 (bottom) 0.180  2.05 < 16.4  21.8  42.7 22.8 20.0  58.8 
< 2.03 <16.2 20.7 40.4  21.6 23.8  57.9 II 

PR-3 (0-5cm) 0.105 < 2.11 < 16.8 40.4 74.2 27.1 20.6 69.9 
< 2.14 < 16.2 40.4 68.5 28.0 21.1 70.5 

0.173 < 1.97 <15. 7 20.5 40.9 22.0 < 16.0 66.2 
< 2.00 < 16.0 23.3 39.2 21.6 < 15.7 65.5 

I t  I 1  

I1 I 1  

I1 I I  

PR-4 (0-5cm) 0.143 < 1.98 < 15.8  15.7  30.7  14.9 < 15.8  43.8 
< 1.95 < 15.6  13.6  35.6  15.5 < 15.6  45.1 I 1  I I  

PR-4 (bottom) 0.112 < 1.98 < 15.8  15.8 37.0  21.0 15.9  54.9 
< 1.99 < 15.9  14.8  35.5  20.2 < 15.9 53.7 I 1  I1 

PR-5 (0-5cm) 0.062 < 2.03 < 16.2 13.6 32.4 12.3 < 16.2 29.2 

PR-5 (0-15cm)  0.100 < 2.01 < 16.1  12.4 28.9 15.5 < 16.1 42.0 
< 2.02 < 16.2 13.0 29.8 16.0 < 16.2  42.0 I 1  I1 

PR-5 (20-25cm) 0.090 < 1.98 < 15.9  19.8 36.3  19.7  17.3  44.6 
< 1.97 < 15.8  17.3 31.8  115.0 72.6 42.8 II II 

PR-6 (0-5cm) 0.059 < 1.95 < 15.6  12.8  26.0 14.7 ‘15.6 41.8 
< 1.92 < 15.4  12.6 24.6 14.1  <15.4 42.5 I1 I 1  
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TABLE 17: TRACE  METAL  LEVELS I N  MARINE SEDIMENTS-GRAB AND CORE SAMPLES 
( Cont i nued) POWELL R I V E R ,  B. C. - FEBRUARY, 1979 

(mg/kg Dry Weight) 

STATION Hg Cd  Pb cu Zn Cr N i  V 

PR-7  
I1 

PR-8 
II 

PR-9 
I1  

PR-10 
II 

PR-11 
I1 

PR-12 
II 

PR-13 
II 

PR-14 
I1 

PR-15 
I1 

PR-16 
I1 

PR-18 

0.71 7 

0.104 

0.909 

0.668 

0.365 

0.760 

0.353 

0.090 

0.143 

0.677 

1.74 

~ 2 . 0 8  <16.7 17.7 57.1 
< 2.11 <16.8 17.4 57.5 

< 2.01 <16.1 14.6 29.1 
< 2.05 <16.4 15.8 31.1 

< 2.01 ~ 1 6 . 1  18.3 34.3 
C2.08 <16.7 18.0 35.2 

< 1.99  <15.9 12; 5  29.1 
< 1.95 <15.6  13.7 29.1 

C2.04 C16.3 16.5 46.6 
< 2.03 <16.3  15.9 45.1 

3.97 40.2  85.7 405.0 
3.03 44.6 84.4 372.0 

4.93 39.2  80.8 453.0 
5.02 33.4  83.1 453.0 

2.07 <16.2 39.2 67.9 
2.30 ~ 1 6 . 3  41.5 62.7 

< 1.95 ~ 1 5 . 6  29.5 47.4 
< 2.00 ~ 1 6 . 0  24.6 48.2 

4.88 21.6 67.2 181.0 
5.27 24.6 71.2 178.0 

5.55 47.7  108.0 278.0 

9.1 < 16.7 26.0 
50.0 32.9 26.7 

10.2 < 16.1 18.9 
11.2 < 16.4 28.4 

14.3 < 16.1 39.7 
13.2 < 16.7 41.0 

11.6 < 15.9 38.6 
11.6 < 15.6 35.7 

8.0 < 16.3 23.1 
8.6 < 16.3 27.0 

22.2 23.6 70.0 
21.4 19.2 70.6 

39.2 31.5 70.9 
33.4 35.9 73.3 

14.3 < 16.2 46.2 
15.6 18.7 46.7 

14.6 < 15.6 52.3 
14.5 < 16.0 52.0 

18.8 19.9 52.0 
20.1 25.1 52.7 

22.4 < 16.3 64.4 
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TABLE 18: PARTICLE SIZING AMI TOTAL MILATILE RESIDIESGRAB & C(RE WRES: 
WELL RIMR, C. - FEBRWRY,  1979 

STATION Tl? 35 MESH 60 MESH 230 MESH < 230 MESH 

( W S )   w i g h t  percent w igh t  perxent w igh t  percent w igh t  percent 
retained  retained  retained  retained  retained  retained  retained  retained 

PR -1 
PR-2 (0-5m) 

PR-2 (bottan) 

PR-3 (0-5m) 

PR-3 (0-5m) 

PR-4 (0-5m) 

PR-4 (bottcm) 

PR-5 (0-5m) 

PR-5 (0-1%) 

PR-5 (20-2%) 
PR-6 (0-5m) 
PR -7 

PR-8 

PR -9 

PR-10 

PR-11 
PR-12 
RP-13 

PR-14 
PR-15 

PR-16 

PR-18 

45 

35 

36 

80 

32 

32 

39 

46 
37 

37 
22 

150 

71 

41 

55 

87 

212 
426 

66 
58 

227 

527 

44.2 

11.3 

22.8 

4.4 

3.0 

2.3 

14 3 

4.4 

1.0 

1.2 
7.6 

11.0 
14.4 

3.2 

6.8 

3.2 
13.9 
4.2 

44.8 
12.8 

10.3 

3.3 

62.5 

20.8 

25.1 

23.0 

10.8 

3.1 

26.9 

a 3  

1.9 

2.6 
15.5 
14.2 

11.4 

1.8 

4.0 

2.9 
32.6 
17.6 

21.3 
10.5 

17.3 

16.9 

6.2 

0.0 

12.1 

3.7 

8 3  

5.3 

4.5 

4.1 

4.3 

4.0 
5.5 

17.0 
27.3 

28.8 

45.2 

20.5 

16.5 
11.7 

100.6 
4 8 4  

17.7 

a1 

a 8  

0.0 

13.3 

19.4 

29.7 

7.0 

8 5  

7.7 

8 3  

a7 
11.2 

22.0 
21.5 

16.6 

26.5 

18 3 
3 8 7  
49.0 

47.8 
39.6 

29.8 

41.5 

16.3 

37.0 

9.4 

7.9 

14.1 

56.2 

26.3 

31.4 

34.6 

2 a  5 
27.5 

44.4 
65.1 

114.8 

96.0 
71.9 

10.4 
6.5 

55.8 
51.4 

25.3 

6.4 

2 3 1  

6 8 3  

10.4 

41.3 

50.5 

75.0 

49.5 

59.0 

66.7 

61.7 
56.2 

57.5 

51.3 

66.1 

56.2 

64.0 
24.4 
27.2 

26.5 
42.0 

42.6 

32.8 

4 0  

5.9 

46.4 

31 
2.5 

11.1 

8 0  

13.3 

12.0 

12.2 
8 3  

4.8 
20.0 

27.0 

22.7 

20.4 

1.8 
1.5 

9.3 
9.5 

6.1 

1.7 

5.7 

10.9 

51.2 

16.2 

9.0 

14.8 

15.0 

25.0 
23.1 

26.6 
17.0 

6.2 

15.8 

15.5 

13.3 

18 2 
4.2 

6 2  

4.4 
7.8 

10.3 

8 7  
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TMLE 19: PARTICLE SIZING ANI TOTAL MIATILE RESIRES4UV.3 SPMFLES: 

WELL RIMR, C. - FEBRWIY, 1979 

STATION TM 35 MESH 60 MESH 230 MESH < 230 MESH 

( W g )   e i g h t  percent e i g h t  percent e i g h t  percent wieght percent 
retained retained  retained  retained  retained  retained  retained  retained 

- 0.8 

572 a1 
71 2 14.8 
180 7.3 
412 15.7 
in 2.1 
630 2.9 
673 2.3 
677  1.9 
658  3.4 
639 14 7 
549  7.6 
652  22.8 
177 2.6 
489  74.5 

la 1 2.4 
42.2 5.1 

35.3 14 3 
30.5 a7 
40.9  14.0 
14 5 6.6 
24.8 5.0 
18 0 5.9 
9.8 a 6  

20.7  6.5 
62.6 5.4 
35.3 6.3 
47.6 13.5 
16.0 7.0 
63.1 22.1 

30.4 3.8 
26.6 5.0 

X1 11.0 
36.4 6.8 
36.5 7.4 
45.5 5.1 
42.7 3.2 
46.0 3.9 
44.3 7.6 
39.6 5.4 
23.0 2.9 
29.3 6.4 
2 8  2 9.0 
43.2 5 5  
18 7 15.3 

481 a 9  
26.0 1.0 

26.3 1.8 
2 8  5 1.1 
19.3 1.3 
35.2 a7 
27.4  0.6 
30.5  0.7 
39.2  1.3 
32.9 1.1 
12.3 a 5  
29.8 1.2 
18 8 2.6 
3 4  0 1.1 
13.0 6.0 

11.4 
5.2 

4.3 
4.6 
3.3 
4.8 
5.1 
5.4 
6.7 
6.7 
2.1 
5.6 
5.4 
6.8 
51  
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TABLE 20: SEDIMENT CHARACTERIZATION - GRAB  SAMPLES: 
POWELL R I V E R ,  B.C., AUGUST 1 9 7 9  mm 

STATION DEPTH R EM AR KS 

64 Sandy, t h i n  mud l a y e r ,  wood fragments. MS-1 

MS-2 

MS-3 

MS-4 

1 4 7  Sandy, few wood fragments. 

73 Sandy, few wood fragments. 

157 F i n e  mud substrate;  reducing  sediments  (H2S) 
a t  5 - 1 0  cm. 

MS-5 61 F i n e  mud w i t h  more wood debr is   f ragments  up t o  
2-5  cm. 

MS-6 

MS-7 

1 2 6  

73 

Natura l  , s o f t  mud; no wood debr is .  

T h i n   l a y e r   o f   f i n e   f i b r e  and sed iment   over ly ing  
coarse sand; wood fragments and su lphur  
fragments ( a t  10 cm.); H2S odor. 

MS -8 1 1 5  Th in  1 a y e r   o f  she1 1 fragments,  coarse sand; 
pebbles  over  natural   brown mud. 

MS-9 70 F i b r e  and mud, few  bark and wood fragments; 
s l i g h t l y   r e d u c i n g ;  some coarse  sand and few 
pebbl es. 

MS-10 91 Coarse sand; c o r r a l   i n e  a1 gae  f ragments;   natura l  
sediment and some f i n e   f i b r e .  

M S - 1 1  44  Predominant ly   f ib re ;   na tura l   sed iment ;   no  
reduc i ng . 

MS-12 

MS-13 

MS-14 

MS-15 

1 1 3  

7 1  

116 

1 5 5  

Large  bark  f ragments;  mud and  coarse sand. 

Coarse sand; c lean.  

Clean  coarse sand; wood debr is   on  sur face.  

Clean  coarse sand; n a t u r a l   d e b r i s  on  surface. 
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TABLE 20: SEDIMENT  CHARACTERIZATION - GRAB SAMPLES: 
( Continued) POWELL RIVER, B.C., AUGUST 1979 

STATION DEPTH R €MAR KS 

MS-16 249 C1 ean , natural   sediment . 
MS-17 2 60 C1 ean, na tu ra l   s ed imen t ;   so f t  mud. 

MS-18 146  Coarse  sand and sedilnent;  cloud  sponge 
fragments ,   pebbles .  

MS-19 305 C1 ean s o f t  mud; brown s u r f a c e   l a y e r .  

MS-20 340 Clean   so f t  mud; brown s u r f a c e   l a y e r .  
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TABLE 21 : TRACE  METAL  LEVELS I N  MARINE  SEDIMENTS-GRAB SAMPLES 
POWELL RIVER, B. C. - AUGUST, 1979 

(mg/kg Dry Weight) 

STATION Hg Cd  Pb cu Zn Cr N i  V 

MS-1  

MS-2 

MS-3 

MS -4 

MS-5 

MS-6 

MS-7 

MS -8 

MS-9 

MS-10 

0.171 ‘1.25 <10.0 13.2 

0.194 <1.25 < 9.95 15.3 

‘1.24 < 3.95 15.6 

0.286 ~ 1 . 2 5  < 9.98 19.2 

4 . 2 3  < 9.85 19.6 

0.259 ‘1.23 < 9.88 25.8 
‘1.24 < 9.90 25.2 

0.332 6.12 23.8 80.7 

5.94 23.2 81.7 

0.168 (1.25 < 9.98 17.7 
<1.22 < 9.73 18.2 

0.893  2.49 72.5 189.0 

2.15 97.1 168.0 

0.251 2.43 14.3 36.1 

2.59 13.6 43.3 

0.216 ~1.22 < 9.78 23.9 
c1.20 < 9.62 20.1 

0.179 ~1.22 < 9.78 8.35 

4 . 2 3  < 9.80 9.28 

36.9 8.93 < 10.0 

20.4  13.5  ‘9.95 
19.1  14.0 ‘9.95 

42.0  9.55  ‘9.98 
42.4 9.90 c9.85 

38.2 16.4  10.6 
38.0 16.2  10.0 

277.0 25.0 15.2 

285.0 25.8 15.0 

25.0  13.0 C9.98 

21.9 12.7 <9.73 

338.0  25.4 19.2 

317.0  24.5  16.4 

121.0 15.9 ‘9.8 

127.0  16.0 C9.9 

30.0 14.9  <9.78 
36.7  14.7 C9.62 
15.3  8.42 C9.78 

16.8  8.92 <9.80 

25.3 

34.7 
35.0 

23.2 
22.7 

31.3 
31.0 

60.1 

63.0 

31.4 

31.1 

55.6 

51.6 

31.8 

32.2 

41.1 
39.1 

24.0 

25.5 
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TABLE 21: TRACE  METAL  LEVELS IN MARINE SEDIMENTS-GRAB  SAMPLES 
(Continued) POWELL RIVER,  B. C. - AUGUST, 1979 

(rng/kg Dry Weight) 

STATION Hg Cd  Pb cu Zn Cr N i  V 

MS-11 

MS-12 

MS-13 

MS-14 
MS-15 

MS-16 

MS-17 

MS-18 

MS-19 

MS-20 

0.296  1.53 
1.26 

0.198 < 1.23 

< 1.24 

0.307 < 1.19 

< 1.24 

0.187 < 1.2 
0.174 < 1.23 

1.24 

0.184 < 1.23 

< 1.25 

0.190 < 1.23 

< 1.22 

0.194 < 1.20 

< 1.24 
0.202 < 1.22 

< 1.24 

2.10 < 1.23 

11.6 
9.61 

<9.88 
<9.93 

<9.52 
(9.9 

< 9.62 
< 9.83 

< 9.90 

< 9.88 

< 9.98 

< 9.85 

< 9.78 

< 9.64 

9.95 
14.6 

16.9 

21.2 

30.2 
26. 7 

17.6 

17.8 

8.14 

7.61 

< 1.2 
< 1.23 

< 1.24 

< 1.23 

< 1.25 

1.35 

1.45 

38.1 

43.6 
75.3 

77.1 

85.0 

104.0 
83.2 

29.4 

27.5 

10.1 

a. 73 

< 2.4 
< 2.46 

< 2.48 

< 2.47 

< 2.49 
< 2.46 

< 2.45 

55.9 

64.6 
144.0 

140.0 

186.0 

12.3 < 9.59 
10.7 < 9.43 

13.9 < 9.88 

13.9 < 9.93 

12.5 < 9.52 

11.5 < 9.90 
C1.8 < 9.62 
C1.84 < 9.83 

C1.86 < 9.90 

<1.85 < 9.88 

C1.97 < 9.98 

<l.85. < 9.85 

<1.83 < 9.78 

22.6 20.3 

24.1 20.5 

31.2 31.3 

31.2 31.3 

39.7  41.1 

25.1 
25.3 

34.4 
33.8 

41.2 

3%. 4 
6.9 

< 6.14 

< 6.19 

< 6.17 

8.0 

9.59 

9.79 

59. 5 

63.7 

82.5 

81.2 
98.5 

< 1.24  19.9  86.3 187.0 40.2 40.6 103.0 

D 

YH. 

IL 
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TABLE 22: P A R T I C L E   S I Z I N G  AND TOTAL  VOLATILE  RESIDUES-GRAB SAMPLES, 

POWELL RIVER, B.C., AUGUST 1979 

STATION TVR 35 F4SH 60 E S H  230 N S H  < 230 MESH 

(ms/s> u t *  % Wt 0 % Wt . % Wt . % 
R e t .   R e t .   R e t .   R e t .   R e t .   R e t .   R e t .   R e t .  

MS-1 

MS -2 

MS-3 

MS-4 

MS-5 

MS-6 

MS-7 
MS-8 

MS-9 

MS-10 
MS-11 

MS-12 

MS-13 
MS-14 

MS-15 
MS-1 G 
MS-17 
MS-18 

MS-19 

MS-20 

129 

27 

80 

82 

489 

55 

366 

31  

2  54 

21 
249 

133 

21 
34 

37 

276 

109 
43 

138 

137 

3.9 

2.0 

2.0 
0.1 

0.9 

0.1 

7.3 
6.1 

1.2 

14.5 
0 . 3  

9.0 

2.6 
1.6 

2.0 
0.6 

0.9 
2.0 

4.6 
0.9 

16.9 

9.8 

10.4 
0.9 

15.5 

0.6 

55.7 

22.3 

12.9 

33.2 
2.8 

21.2 

6.8 
5.2 

3.8 
7.7 

11.3 
7.8 

69. 7 

12.9 

5.6 

7.6 

5.3 
2.0 

1.3 

3.3 

2.9 

8.1 

2.0 

7.2 
3.7 

7.5 

8.9 

15.1 

4.7 

1.1 
1.2 
6.9 

1.1 
1.3 

24.2 

37.0 

27.6 

17.9 

22.4 

19.9 

22.1 

29. 7 

21.5 

16.5 
3.4 

17.7 

23.1 
49.3 

9.0 

14.1 
15.0 
27.0 

16. 7 
18.6 

12.4 53.7 
7.7 37.6 

11.0 57.3 

6.4 57.1 

2.0 34.5 

11.4 68.7 

2.2 16.8 
10.8 39.6 

4.1 44.1 

19.8 45.3 
6.0 55.5 

20.4 48.1 

25.8 67.0 

13.0 42.5 

44.8 85.3 
2.8 35.9 

2.6 32.5 
13.5 52.7 

0.8 12.1 
2.2 31.4 

1.2 
3.2 

0.9 

2.7 

1.6 

1.8 

0.7 

2.3 

2.0 

2.2 
0.8 

5.5 

1.2 
0.9 

1.0 

3.3 

3.3 

3.2 

0.1 
2.6 

5.2 
15.6 

4.7 

24.1 

27.6 

10.8 

5.3 

8.4 

21.5 

5.0 
7.4 

13.0 

3.1 
2.9 

1.9 

42.3 

41.2 
12.5 

1.5 
37.1 
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TABLE 23: TRACE METAL  LEVELS I N  MARINE  SEDIMENTS - CORE SAMPLES 
NORTHUMBERLAND CHANNEL - JULY 1979 

STATION  Hg Cd Pb cu Zn Cr N i  Fe Mn P 

c-1 0" 

c-1 10" 

c-2 0" 

c-2 10" 

c-3 0" 

c-3  10" 

c-4 0" 

c-4  10" 

c-5 0" 

c-5  10" 

C-6 0" 

C-6 10" 

1.85 < 1.23  (9.8 
< 1.24  (9.95 

1.87 (1.23  (9.8 
< 1.22 <9.78 

-254  (1.25  (9.98 
< 1.22 ~ 9 . 7 6  

.147  <1.24  (9.9 
< 1.25 (10.00 

2.40 '1.25 10.6 
(1 .23 12.7 

1.84 (1.23 (9.88 
(1.22 (9.78 

-966  <l.23  14.3 
4 . 2 2  14.9 

1.32  (1.19 c9.52 
< 1.22 ~ 9 . 7 6  

0.366 (1 .2  22.5 
(1.25  22.2 

0.241  (1.23 (9.83 
~ 1 . 2 3  (9.8 

0.401  (1.19  26.8 
(1.2 24.3 

0.313 < l . 2 1  (9.71 
<1.19 (9.52 

44.2 65.2 41.3 36.7 
44.3 67.0 42.0 37.6 

35.3 52.3 38.8 33.1 
35.1 51.4 37.1 31.2 

53.1 74.6 39.7 34.3 
50.8 72.3 38.4 32.4 

25.1 41.9 31.3 27.5 
26.1 43.3 32.8 29.8 

56.2 72.2 41.8 35.5 
51.4 70.0 42.3 36. .2 

44.5 50.2 38.5 31.5 
44.6 49.9 36.2 32.2 

55.8 78.1 45.4 36.2 
52.6 76.4 45.3 35.6 

36.4 52.6 39.8 32.1 
35.0 53.6 38.9 32.9 

66.6 94.1 43.7 37.8 
66.8 91.2 43.4 36.4 

37.9 48.7 35.9 26.6 
36.9 47.2 35.2 28.4 

62.5 82.7 59.7 31.3 
62.9 81.4 57.0 31.7 

32.9 46.7 34.2 27.0 
32.7 46.3 32.9 26.0 

27700 
27900 

27400 
26700 

25700 
2 52 00 

24200 
25500 

29300 
28800 

33200 
32400 

24600 
24300 

27100 
26900 

24800 
24700 

26800 
25900 

23800 
23600 

23600 
23200 

323 
324 

3 53 
3 39 

3 00 
295 

2 92 
2 84 

3 43 
337 

421 
4  01 

369 
368 

338 
341 

3 08 
3  08 

310 
2 97 

3 50 
3 44 

2 70 
275 
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TABLE 23: TRACE METAL LEVELS IN MARINE  SEDIMENTS - C O R E  SAMPLES 
(Continued) NORTHUMBERLAND CHANNEL - JULY 1979 

~~~ ~~ ~~ 

STATION Hg Cd Pb cu Zn Cr Ni Fe Mn 

c-7 0" 4.09  <1.24 
<1.25 

C-7 10"  1.66 < l e 2 1  
< 1.23 

C-8 0" 2.18 ~ 1 . 2 1  
<1.24 

C-8 10"  1.49 <1.22 
< 1.25 

C-25 0.307 < 1.23 
1.41 

NC-13 0.326 
0 -2 'I < 1.23 

NC-13 2.44 < l . 2 5  
10-1 2" < 1.25 

20.9 62.8 
14.3 63.3 

< 9.66 32.3 
< 9.85 31.5 

18.2 62.5 
17.4 66.9 

< 9.73 33.1 
< lo .  00 33.9 

32.3 58.3 
35.6 56.1 

15.1 64.2 

<10.0 34.5 
< 9.97 35.4 

86.5 
87.1 

48.2 
47.3 

85.9 
85.9 

48.1 
49.2 

90.1 
94.5 

91.5 

56.1 
58.2 

44.5 31.0 
44.7 29.2 

36.3 26.6 
35.3 25.2 

43.9 30.1 
44.1 30.9 

33. 2 26. 7 
36.5 28.5 

57.3 26.6 
56.9 27.6 

48.7  31.8 

40.5 30.4 
40.1 31.2 

22800  290 
22800  289 

24200 288 
23900 294 

22800  284 
23500  296 

23600  266 
24800  300 

16100 218 
16200  223 

23100  305 

27700  326 
28100  334 
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TABLE 24: PARTICLE S I Z I N G  AND TOTAL VOLATILE RESIDUES - CORE SAMPLES: 

NORTHUMBERLAND  CHANNEL - JULY 1979 

35 MESH 60 MESH 230 MESH < 230 MESH 

STATION TVR Wt 0 % Wt . % Wt % Wt . % 

- (m9/s> Ret.  Ret.  Ret.  Ret.  Ret.  Ret.  Ret.  Ret. 

c-1 0" 

c-1 10" 

c -2  0" 
c-2 10" 

c-3 0" 

c-3 10" 

c-4 0" 
c-4  10" 

c-5 0" 
c -5  10" 

C-6 0" 

C-6 10" 

c-7 0" 
c-7 10" 

C-8 0" 
C-8 10" 

C-25 
NC-2A 0" 
NC-2A 10" 

NC-5A 0" 

NC-5A 10" 

NC-1OA 0" 

NC-12A 0" 

NC-12A 10" 

NC-13 0-2" 

148 0.5 5.2 0.9 9.4 3.1 
68 0.1 0.6 0.4 2.4 6.8 

68 0.2 2.0 0.9 8.9 5.0 
34 0.1 0.4 2.0 7.4 16.6 

27 1.1 8.0 2.4 17.5 6.6 
43 1.8 10.3 3.2 18.3 5. 7 

237 3.0 34.9 2.2 25.6 2.1 
7 1  0.8 3.3 1.9 7.8 7.1 

215 0.4 5.9 1.0 13.9 2.5 
64 0.6 2.7 2.0 9.1 7.2 

6 1  0.5 2.1 1.5 6.2 7.3 
196 8.5 39.7 2.7 12.6 4.4 

237 2.1 13.5 2.9 18.7 4.5 
68 0.1 0.5 1.1 5.4 5.6 

197 0.4 2.8 1.3 9.1 4.7 

68 0.2. 1.0 1.5 7.2 6.4 

120 4.2 27.3 4.5 29.2 5.9 
144 0.3 3.2 1.0 10.8 2.9 
65 0.2 1.9 0.7 6.5. 3.9 

157 0.2 2.3 1.0 11.5 2.6 

75 0.1 1.5 0.1 1.5 2.3 
127 2.3 19.8 3.5 30.2 5.0 

36 13.0 47.8 3.8 14.0 9.4 
27 0.9 3.1 3.0 10.5 19.2 

184 0.3 3.6 0.8 9.5 2.6 

32.3  5.1 53.1 

41.7  9.0 55.2 

49.5  4.0  39.6 
61.5 8.3 30.7 

4.8  3.6 26.3 

32.6 6.8 38.8 

24.4 1.3  15.1 

29.2  14.5  59.1 

34.7  3.3 45.8 

32.7 12.2 55. 5 

30.0 15.0 61.7 
20.6  5.8 27.1 

29.0 6.0 38.7 

27.6  13.6  66.7 

32.9 7.9  55.2 

30.6 12.8  61.2 

38.3 0.8  5.2 

31.2 5.1 54.8 

36.1 6.0 55.6 

29.9  4.9 56.3 

34.8 4.1  62.1 

43.1 0.8 6.9 

34.6  1.0 3.7 

66.9  5.6 19.5 

31.0  4.7  56.0 
NC-13 10-13"  70  0.1 0.8 1.1 8.3 3.7  27.8 8.4 63.2 
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T A B L E  25: TRACE  METAL  LEVELS IN MARINE  SEDIMENTS - CORE  SAMPLES:  
DUNCAN  BAY - JULY 1979 

I 

II 

.I) 

I 

I 

S T A T I O N  Hg C d  Pb cu Zn Cr Ni Fe Mn 
I 

I DB -4 0.194 < 1.25 

<1.25 

I 

DB -5 < 0.175  C1.24 
C1.21 

lli 

DB -6 < 0.189 < 1.24 
rll 

< 1.24 

rl DB -7  0.194 < 1.22 
< 1.22 

14.1 25.8 

12.6 26.1 

<9.95 22.1 

C9.71 20.4 

C9.9 17.7 

<9.95 16.7 

<9.76 62.5 

<9.78 66.9 

41.2 

38.5 

37.0 

32.4 

34.7 

26. 5 

216 
222 

114.0 22.6 < 125000 

114.0 20.5 < 125000 

15.3 < 9.95 16600 

16.2 < 9.71 16800 

17.1 < 9.9 21000 

17.4 < 9.95 19400 

37.2 25.1 32500 
39.3 26.8 33800 

601 

593 

233 

234 

2 66 

245 

2 82 
295 
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TABLE 27: TRACE METAL EKE IN WINE SEDIMENTS - GRAB WFLES 
OSBCRN B A Y  - OCTCBER, 1979 

(@kg b Y  weism) 

SIATION Hg cd Pb cu zn Cr rk V 

1 0.194 1.35 
< 1.24 

2 0.340 < 1.49 

< 1.61 

4 0.144 < 1.22 

< 1.23 

10.5 25.7 68.2 2 a  5 21.5 55.4 
< 9.93 23. a 681 28.4 19.8 56.9 

< 9.95 21.3 54.3 23.3 14.8 52.6 
< 10.0 20. 4 52.5 23.1 14.6 50.5 

< 9.88 18.6 47.2 22.2 14.6 49.8 
< 9.86 17.5 45.1 22.8 12.3 4891 

< 9.78 19.3 34.0 15.6 < 9.78 34.8 

< 9.83 23.7 a 5  16.5 < 9.83 36.6 
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APPENDIX I 
TRAWL DATA 

a )  POWELL R I V E R ,  B.C. 
3 August,  1979 

b )  C R O F T O N ,  B. C. 
1 August,  1979 

c )  CKOFTUN;  B.C. 
31  October,  1979 
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APPENDIX I TRAWL  DATA 

a )  POWELL R I V E R ,  B.C. 

3 August 1979 

STATION TIME (PDT) DEPTH (m) POSITION 

PR-1 Beg in   F i sh ing  091 3 

Stop F i  s h i  ng 0923 

PR -2 

PR -3 

Begi n F i  shi  ng 

S t o p  F i   s h i  ng 

Beg in   F ish ing  

S t o p  F i s h i n g  

1010 

1025 

1138 

1147 

92  49'52.65'N 

124°37.10'W 
99 49O53.02 'N 

124O37.6O'W 

133 49O53.95 'N 
124°41.20'W 

131 49'53.6 'N 

124"41.8'W 

92  49'51.8'1~ 

124O34.75 ' W 

76  49O52.02 'N 
124O35.3O'W 
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I 

m 

A P P E N D I X  I TRAWL DATA 

POWELL R I V E R  

S t  a t  i on PR -1 
79-8-3 

S P E C I E S  COUNT 

I 

I 

PORIFERA C1 oud sponge  fragments 

ARTHROPODA 

Crustacea Panda1 us p l   a t y c e r o s  
- P. b o r e a l   i s  

CHORDATA 

P i  sces 

- P. g o n i   u r u s  
- P. s teno l   ep i  s 

Crangonidae 

S p i   r o n t o c a r i  s spp. 

Munida  quadr ispina 

Hydro1  aqus  col 1 i e i  

Hydrolagus  case 

1 

9 

10 
3 

10 

3 

30 

19 

noted 

Y 
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APPENDIX I TRAWL DATA 
POW ELL R I VER 
S t a t i o n  PR-2 
79-8-3 

SPECIES COUNT 

MOLLUSCA 
Gastropoda 

ARTHROPODA 
Crustacea 

Dental u i m  sp. 

Panda1 us pl a tyce ros  
L P. boreal i s 
c P. g o n i  urus 
Pandalops is   d i spar  
Spi   ron tocar i  s spp .  
Scl  erocrangon a1 a t a  
Crangon communis 

ECHINODERMATA 
Ophu i  ro idea  
Echinoidea Bri s a s t e r  sp. 
Hol othuroidea Mol padia sp. 

Ch i r ido ta  s p p -  

CHORDATA 
Pi s c e s  Merluccius  productus 

Hydro1 agu-s col 1 i e i  
Theragra  chal cogranuna 
Lyconectes   a leu tens is  

noted 

1 
226 

1 
37 
8 
7 
8 

noted 
3 
1 

noted 

li 

I 

I 

I 
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TRAWL DATA 

POWELL R I V E R  

S t a t i o n  PR-3 

79-8-3 

SPECIES COUNT 

MOLLUSCA 

Cephal  opoda 

ARTHROPODA 

Crustacea 

C HOR DATA 
Pisces 

octopus sp. 

Panda1 us p l  atyceros  

- P. borea l  i s 

Muni da quadr i   sp i  na 

S p i   r o n t o c a r i  s sp. 

Hydro1  agus c o l  1 i - e i  

Sebastes  e l   ongatus 
Ophiodon  elongatus 

P o r i c h t h y s   n o t a t u s  

NOTE: t r a w l  con ta ined 1 arge  amounts o f  c o a r s e   f i b r e .  

2 

17 
100 

7 

4 

27 

4 
1 
2 
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APPENDIX I TRAWL DATA 

b )  CROFTON, B.C. 

1 August,  1979 

STATION TIME (PDT) DEPTH (m) POSIT ION 

C R - 1  . ( I )   B e g i n   F i s h i n g   0 9 1  2 

S t o p  F i  shi ng 0930 

CR-1  (11)  

CR-2 

CR-3 

Begin  F ish ing  1012 

Stop   F ish ing   1028 

Begin  F ish ing  1112 

Stop  F i   sh i   ng  1124 

Begin F i  s h i  ng  1205 

Stop  F i  shi   ng  1218 

157  48'54.10'N 

123'37.3'W 
137 48'54.41 'N 

123'37.90'W 

135 48'53.38'11 
123'37.3 ' W 

130 48'53.70'11 

123'37.82'W 

108 48'53.53'11 
123'37.65'W 

115 48'53.93 'I4 

119 48'54.3'N 

123'36.5'W 

59 48'54.86 '14 

123'36.55'W 
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I 

I 

Y 

APPENDIX I TRAWL DATA 

CROF TON 

S t a t i o n  CR-1,  Tow I 

79-08-01 

SPECIES COUNT 

U 

E 

MOLLUSCA 
Gast ropoda  Yo ld ia   th rac iae formis  

Cardiomya sp. 
Gymnosomata 

ANNELIDA 
Polychaeta  Rocine la sp. 

Polynoidae 

ARTHROPODA 
Crustacea  Pasiphaea  pac i f ica 

Panda1 us p l   a t y c e r q s  

P. j o r d a n i  

P. b o r e a l   i s  
- 
- 
P-andal ops i  s d i   s p a r  

Sclerocrangon spp. 

Crangonidae 

Munida  quadr i   spi  na 
Chionoec,etes  bai r d i  

2 
1 

noted 

1 

1 

noted 

1 
48 

3 

650 

18 
75 

1 

3 

200 g. 

5700 g. 

330 g. 
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APPENDIX I TRAWL DATA 

CROFTON 
S t a t i o n  CR-1, Tow 1 

79-08-01 

(Cont i nued) 

SPECIES COUNT 

ECHINODERMATA 

Ophi u ro idea  

Echinoidea 

Hol   o thuro idea 

C HOR DATA 

P isces  

S t r o n g y l   o c e n t r o t u s  sp. 

Bri s a s t e r  sp. 

C h i r i d o t a  sp. 

U n i d .   h o l o t h u r i a n  

Sebastes  e longatus 

Gadus macrocephal us 

Hydro1  agus col1 i e i  

Theragra   cha l  cogramma 

L y o p s e t t a   e x i  1 i s  
Cyc l   op te r idae  

no ted  

1 
very  abundant 

no ted  

2 

320 g. 

440 g. 

620 g. 

E 

Ir 

Y 
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I 

I 

I 

APPEND1 X I TRAWL DATA 

CROF  TON 

S t a t i o n  CR-1,  Tow I 1  
79-08-01 

S P E C I E S  COUNT 

C N I D A R I A  

Anthozoa  Metridiurn sp. 

ARTHROPODA 

Crustacea  Pandal  opsi s d i   s p a r  
Pandal   us  jordani  

P. borea l  i s 
P. pl a tyceros  

Crangonidae 

Sclerocrangon sp. 
P a s i p h a e a   p a c i f i c a  

Chi   onoecetes  bai  r d i  

- Cancer  magis ter  
Hyas l y r a t u s  

ECHINODERMATA 

Ophui  ro idea 
Hol   o thuro idea 

CHORDATA 

Pisces  Hydro1  agus  col 1 i e i  

3 

5 50 

10 

9 

1 

75 

18 
noted 

4 
7 

1 

4700 g. 

30 g. 

35 g. 

5 9 -  
90 g. 

1080 g. 

960 g. 

5 9. 

760 g. 
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APPENDIX I TRAWL  DATA 
CROFTON 
S t   a t  i on CR-2 
79-08-01 

SPECIES COUNT 

MOLLUSCA 
Gastropoda 

ARTHROPODA 
Crustacea 

ECHI NODERI YATA 
Echinoidea 
Hol o thuro idea  

CHORDATA 
Pisces 

Yold ia  sp. 

Pandal us boreal i s  
P. jo_rdani 
P. goni urus 
- P. pl a t y c e r o s  
Pandal  opsi s d i   s p a r  
Crangonidae 
S p i r o n t o c a r i s  spp .  

- 
- 

Munida quadr i   sp ina  
Chionoece tes   ba i rd i  

Bri s a s t e r  spp. 
Mol padia sp. 
Unid ho lo thu r i ans  

Sebas t e s   e l   onga tus  
Hydro1 agus  col 1 i ei  
Zoarcidae 

3 

36  135 g. 
126  450 g. 

2  5 g o  

14 330 y. 

300 2440 g. 
120  200 y. 

50 80 y. 

2 
1 105 g. 

very abundant 
1 

23 

1 230 g. 
1 10 4. 
3 .18 g. 
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APPENDIX I TRAWL DATA 
CROFTON 
S t  a t  ion CR-3 
79-08-01 

m 

U 

II) 

SPECIES COUNT 

MOLLUSCA 
Gastropoda 
Cephaeopoda 

A N N E L I D A  
Polychaeta 

ARTHROPODA 
Crustacea 

ECHINODERMATA 
Echinoidea 

Hol othuroidea 

CHORDATA 
Pi sces 

Aci 1 a cast.rensi s 
octopus sp. 

Pandal opsi s di spar 
Pandal us hypsi notus 
- P. pl atyceros 

Cancer magister 

Bri saster  sp. 
Strongylocentrotus sp. 
Unid holothurians 

Gadus rnacrocephal.us 
Mer1 ucci us productus 
Sebastes  el ongatus  
Dasycottus set iger  
Porichthys  notatus 
Hippoglossoides  elassodon 
Lycodes diapterus 
Lycodopsis pacifica 
Lycodapus sp. 

5 
1 

4 

3 50 
123 

2 

1 

3140 y. 
38 g. 
20 g. 

440 g. 

very a b u n d a n t  
7 
2 

3430 g. 
1290 g. 
220 g. 

380 g. 
45 g. 
60 g. 

130 g. 
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APPENDIX I TRAWL DATA 
c )  CROFTON, B.C. 

31 October, 1979 

STATION TIME (PDT) DEPTH (m) POSITION 

ST-1 ( I )  Begin  F ish ing 0822 

S t o p  F i s h i n g  0833 

ST-2 

ST-3 

ST-4 

Beg i n F i   s h i  ng 

S t o p  Fi   sh i   ng  

Beg in   F i sh ing  

Stop F i  sh ing  

Beg in   F i sh ing  

S t o p  Fi   sh i   ng  

OSBORN BAY Beg in   F i sh ing  

S top  Fi  sh i  ng 

0903 

091 5 

1054 

1105 

1135 

1148 

1421 

1433 

81 48'57.55 'N 

123O43.3O'W 
48'58.03 'N 

123'43.67 ' W  

65  48'59.92 ' I4  
123'43.75'W 

49'00.82 ' I4 
123'43.63 'W 

121 48'54.08'14 
123'36.21 ' W  

48'54.55'14 
123'36.40'W 

23 48O55.70 'N 

123'36.41 ' W  

48'56.20'N 

123O36.6O'W 

52  48'51.85 ' I4 
123'36.8'W 

40 48'52.05'N 

123'37.48'W 
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I 

a 

I) 

I 

APPENDIX I TRAWL  DATA 
STUART  CHANNEL 
S t  a t  i on ST-1 
79-10-31 

SPECIES COUNT 

C N I D A R I A  
Anthozoa M e t r i   d i  urn SP*  1 

MOLLUSCA 
Gastropoda 
B i v a l   v i a  
Cephal  opoda 

ARTHROPODA 
Crustacea 

ECHINODERMATA 
Ophui ro idea 
Echinoidea 
Hol   o thuro idea 

C HORDATA 
P i  sces 

P o l i n i c e s   d r a c o n i s  
Yo1 d i  a s c i   s s u r a t a  
Rossia sp. 

Pandalus  boreal is  
S p i   r o n t o c a r i  s spp. 
S. s i c a  
" 

B r i  s a s t e r  sp. 
Mol padia sp. 
C h i r i d o t a  sp. 
Holothuro idea  (un id. )  

Lyopse t ta   ex i  1 i s  
H i  ppogl  ossoi  des  el  assodon 
Parophrys  vetu l   us 
P o r i c h t h y s   n o t a t u s  
Mer1  uccius  productus 
Therayra  chal  cogramrna 
Lycodopsi  s pac i  f i ca 
Xeneretrnus 1 a t  i f r o n s  

1 
2 

100 
noted  

20 

noted 
70 

3 
noted 

120 

15 
4 
1 
9 

29 
2 
7 
1 
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APPENDIX I TRAWL DATA 
STUART  CHANNEL 
S t a t i o n  ST-2 
79-10-31 

SPECIES COUNT 

MOLLUSCA 
Gastropoda 

Cephal  opoda 

NEMERTEA 

ARTHROPODA 
Crustacea 

ECHINODERMATA 
Hol  othuroidea 

CHORDATA 
Pisces 

Y o l d i a   t h r a c i a e f o r m i s  
Denta l  i a sp. 
Rossia sp. 

Sc l   erocrangon a1 a t a  
P andal us bar-ea1 i s 
P. s t e n o l   e p i  s 
Crangonidae 

Mol padia sp. 
Hol   o thuro idea  (un id. )  

P o r i c h t h y s   n o t a t u s  
Mer1 u c c i  us productus 
Parophrys   ve tu l  us 
H i  ppogl   ossoi   des  e l   assodon 
L y o p s e t t a   e x i  1 i s 
Lycodops i s p a c i  f i ca 
Theragra  chalcogramma 
D a s y c o t t u s   s e t i g e r  
Xeneretmus l a t i f r o n s   ( j u v . )  
Scorpaenidae  ( juv.)  

noted 
3 

noted 

noted 

1 
60 
1 

noted 

1 
noted 

34 
5 
4 

31 
3 
2 
2 
2 
1 
1 

P 

N.B. Ca tch   con ta ined   l a rge  numbers o f  gastropod egg  masses. 
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TRAWL  DATA 
STUART CHANNEL 
S t a t i o n  ST-3 
79-10-31 

SPECIES COUNT 

C N I D A R I A  
Anthozoa 

MOLLUSCA 
Gastropoda 

ANNELIDA 
Polychaeta 

ARTHROPODA 
Crustacea 

ECHINODERMATA 
Echinoidea 
Hol   o thuro idea 

CHORDATA 
P i  sces 

Met r id ium sp. 

Y o l d i a   s c i s s u r a t a  

T r a v i   s i  a b r e v i s  

Pandal  opsi s d i   s p a r  
Pandal us j o r d a n i  
- P. borea l  i s  

Muni da quadr i   sp i  na 
S p i r o n t o c a r i s  - s i c a  

- P. rnontague t r i  dens 

Crangonidae 

Ch ionoce tes   ba i rd i  

Bri s a s t e r  sp. 

L y o p s e t t a   e x i l i s  
D a s y c o t t u s   s e t i g e r  

1 

2 

2 

37 
6 
19 
5 

noted 
6 

20 

dominant > 2000 
noted 

1 
1 
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APPENDIX I TRAWL  DATA 
STUART CHANNEL 
S t a t i o n  ST-4 
79-10-31 

SPEC  IES COUNT 

MOLLUSCA 
Amphi neura 
Gastropoda 
Cephal  opoda 

ARTHROPODA 
Crustacea 

CHORDATA 
Pisces 

Yold ia   s c i s su ra t a  
Rossia  sp. 

Panda1 us danae 
Crangonidae 
Chionoce tes   ba i   rd i  

Theragra  chal cogramma 
Hi ppogl o s so ides  el assodon 
Parophrys  vetul  us 
Lepidopset ta   bi  1 i nea ta  
P s e t t i c h t h y s   m e l a n o s t i c t u s  
Hexagrammos s te l le r i  (juv.)  

3 
noted 

3 

L 
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TRAWL DATA 
CROF TON 
STATION OSBORN BAY 
79-10-30 

SPECIES COUNT 

CNIDARIA  
Hydrozoa 
Anthozoa 

MOLLUSCA 
Amphi neura 
Cephal  opoda 

ARTHROPODA 
Crustacea 

M e t r i   d i  urn sp. 

Gonatus f a b r i c i i  
Ross ia sp. 

Panda1 us p l   a t y c e r o s  
& P. borea l  i s  
P. danae 
- P. hyps i  no t  us 
- P. goni   urus 
- P. montague t r i d e n s  
- P. s t e n o l   e p i  s 

” 

Crangonidae 
S p i r o n t o c a r i s  sp. 

Cancer rnagi s t e r  

ECHINODERMATA 
As tero idea Pseudarcaster sp. 
Hol   o thuro idea Parast ichopus spp. 

2 
3 

1 
1 

12 

56 890 g. 
900  2800 g. 

14 80 g. 
73 570 g. 
6 
6 
6 

6 
1 

3 ($2 6, 

10 
29 
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CROFTON 

STATION OSBORN BAY 

79-10-30 

(Cont inued) 

SPECIES COUNT 

C HOR DATA 
Pisces P o r i c h t h y s  no ta tus  

Sebastes ma1 i ge,r 

Agonus a c i   p e n s e r i  nus 

Ophiodon  elongatus  ( juv.)  
N a u t i c h t h y s   o c u l o f a s c i a t u s  

Radul i nus  asperel 1 us 

Xeneretmus 1 a t  i f r o n s  

Ch i   tonotus   pugetens i  s 
Leptocottus  armatus 
Mic ros tomus   pac i f i cus  

Glyptocephal  us zachi  rus 
Parophrys   ve tu l  us 

H i  ppogl   ossoi   des  e l   assodon 

Pleuronichthys  coenosus 

L e p i d o p s e t t a   b i l i n e a t a  

Theragra  chal  cogramma ( j uv. ) 
Microgadus prox imus 

36 800 g. 

7 3800 9. 

1 
4 390 g. 
1 

2 

2 

3 
L 

2 

3 325 g. 

60 6000 9. 

55  2000 g. 

1 250 9. 

27 1975 9-  

5 

3 

E 

I 

I c e l  i nus sp. 1 
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