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1 INTRODUCTION 

Quinsam  Coal Company a j o i n t   v e n t u r e   o f  Weldwood o f  Canada Ltd.  

and Luscar  Ltd. , i n  1976 proposed t o   c o n s t r u c t  and operate an open p i t  coal 
mine i n   t h e   v i c i n i t y   o f   M i d d l  e Quinsam  Lake, 20 km southwest o f  Campbell 
R i v e r ,   B r i t i s h  Columbia, F igure  1. More recen t l y ,  September  1981, Br inco  
Mining  Ltd.   replaced  Luscar  Ltd.  and j o i n e d  Weldwood i n  a s i m i l a r   j o i n t  

venture,  Quinsam  Coal  Ltd. The Quinsam  Coal proper ty   conta ins  sur face and 
underground  coal, 17 m i l l i o n  tonnes  would be ex t rac ted   us ing   sur face   min ing  
methods over a p e r i o d   o f  15 years.  However, t h e   p o t e n t i a l   e x i s t s   f o r   t h e  

1 i f e   o f   t h e  mine t o   c o n t i n u e  beyond the  15 year  1 i f e  expectancy fo r   su r face  

min ing methods. 
Quinsam  Coal Company began conduct ing  environmental   monitor ing 

s t u d i e s   i n  1978 t o   p r o v i d e  base1 i n e   d a t a   r e q u i r e d   t o  assess  the  potent ia l  

impacts  associated  with  coal  mine  development and operation  phases. A 

federal   intergovernmental   Qui  nsam Coal Task Force, was establ   ished i n  1978, 

and rev iewed  pro ject   developments  para1  le1  to   the  s taged  prov inc i  a1 rev iew 
process.  Stage I and I I reviews  by  the  Federal  Quinsam Coal Task Force i n  

1979  and 1981  respect ive ly ,   out l ined  the  fo l lowing  areas  o f   concern;   ac id  

generat ion,   heavy  metals,   nutr ient   enr ichment and sedimentation. The Quinsam 

Coal  Task Force i n  1981 recommended t h a t  Stage I I approva l   - i n -p r i nc i   p l  e no t  

be g iven  " . . .pend ing   sa t is fac to ry   reso lu t ion   o f   the  many ou ts tand ing  
issues.. . ". The concerns o f  the  Federal Task Force were r a i  sed be fore  a 
prov inc ia l ly   appointed  commiss ion  ho ld ing a P u b l i c   I n q u i r y   i n t o   t h e  Quinsam 
Coal P r o j e c t ,   i n   t h e   f a l l   o f  1983. I n   t h e i r   r e p o r t   t o   t h e   B r i t i s h  Columbia 
Min is te r   o f   Env i ronment   the  Commission agreed  wi th   the  issues  ra ised  by  the 

Federal Task Force and t h a t   i n s u f f i c i e n t   d a t a  was a v a i l  ab1 e t o  make a proper 

assessment o f   t he   po ten t i a l   impac t .  

To supplement  the  data  col lected  by  the company, Environment Canda 
i n  1984 conducted an i n v e s t i g a t i o n   o f   f o u r   l a k e s  and f i v e  stream  reaches  that  
cou ld  be affected  by  the  development and opera t ion   o f   the   mine   (F igure  1). 

Th is   repo r t   p resen ts   add i t i ona l   phys i ca l  , chemical   and  biological   data 

c o l l e c t e d  by  the  Environmental  Protection  Service (EPS) from  March t o  October 
1984. B i o l o g i c a l   d a t a   c o l l e c t e d   i n  June 1983 i s  presented i n  Appendix 1. 

The wa te r   qua l i t y   da ta   co l l ec ted   by  EPS i n  1983 i s  reported  by Sneddon and 

Kel so ( 1983 1. 
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FIGURE 1 QUINSAM  DRAINAGE  BASIN - STREAM  AND  LAKE  SAMPLING  LOCATIONS,  1984 
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2 STUDY AREA 

The Quinsam  drainage i s  1 ocated i n   t h e   c o a s t a l  -Doug1 as fir 

b iogeoc l   imat ic  zone on the  eastern  s lopes  o f  Vancouver I s l a n d  and covers an 

a r e a   o f  210 km2. The Quinsam R ive r   f l ows   no r theas t ,   j o in ing   t he  Campbell 
R iver   three km upstream o f   i t s   e s t u a r y   ( F i g u r e   1 ) .  The study  area i s   l o c a t e d  
i n   t h e  upper h a l f   o f   t h e  Quinsam  drainage a t  an e l e v a t i o n   o f  300 m, approxi-  

mately 20 km southwest o f   t h e  Quinsam-Campbell confluence. The Quinsam 
drainage,  having been logged i n   t h e   1 9 5 0 ' s ,  has  a we l l   es tab l i shed second 
growth.  Annual p r e c i p i t a t i o n   i s   e s t i m a t e d   a t  100-150 cm and i s  concentrated 

i n   t h e  fall and w i n t e r  months  (October t o  March). 
F1  ows i n   t h e  Quinsam  River  are  regulated and d i v e r t e d  by B r i t i s h  

Columbia  Hydro dams loca ted  a t  t h e   o u t l e t   o f  Upper  Quinsam  and Wokas lakes  

and  1.9 km upstream of  Middle  Quinsam Lake.  Minimum f l o w s   o f  0.3 and 1.7 cms 
are  maintained  upstream  of  Middle  Quinsam  Lake and a t   t h e   o u t l e t   o f  Lower 
Quinsam  Lake. The remain ing  f low i s   d i v e r t e d   v i a  Gooseneck Lake i n t o   t h e  

Campbell  system  where it i s  used fo r   hyd roe lec t r i c   genera t i on .  A1 1 o ther  

f lows  are  not   regulated.  
S t a t i o n  1 ocat ions  are shown i n  F igure  1. Lake s t a t i o n s  were 

imum depths i n  Middle  Quinsam  Lake  (A),  Long  Lake  (B)  and 

A c o n t r o l   s t a t i o n  on Gooseneck Lake ( D ) ,  estab l i shed by 

insam  Coal  Limited, was continued  by EPS i n  o r d e r   t o  have 
data.  Stream  Stations  (1-5)  were  established i n   t h e  

v i c i n i t y  of the  proposed  mine  developments i n   t r i b u t a r i e s   t o  and ou t f lows 
from  the above  mentioned  lakes. I n   a d d i t i o n   S t a t i o n  7 was es tab l i shed on the  

Quinsam River  50 m upstream  from i t s  conf luence  wi th   the Campbell River.  

es tab l   i shed   a t  max 

No Name Lake  (C). 

consu l tan ts   f o r  Qu 
comparable c o n t r o l  
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3 METHODS AND MATERIALS 

All stations were  sampled during the growing season on four 
occassions i n  1984 a t  approximately two month intervals. Table 1 summarizes 
the fie1 d methods,  sample preparation and preservation, parameters and 
laboratory. A1 1 samples  were kept cool and dark u n t i l  further preparation or 
when delivered t o  the respective  laboratories. Survey dates are  listed 
bel ow, b u t  wi l l  be referred t o  throughout the report by the month i n  which 
the f i r s t  day of the survey occurred. 

March 13 - 16 
May 28 - June 1 
July 24 - 28 
September 9 - 12 

A one-day  survey (October 10) involved sampling stream and river 
stations d u r i n g  h i g h  flows for  residues (fi l terable and non-filterable), 
turbidity and specific conductivity was conducted. 

3.1 Water  Chemistry Sampl i ng 
Trip1 icate grab  samples  were collected a t  a l l  stream and river 

stations. Temperature, pH, conductivity and D.O.  were either measured i n  
s i  t u  w i t h  a Hydrolab Model 4041 or i n  the field laboratory w i t h i n  4 hours. 
All other samples  were preserved and delivered t o  the  respective  labs. 

Lake stations were located w i t h  a Furuno FM-21 Echo Sounder and 
geographic  markers.  Depth-temperature-pH conductivity and d i  ssol ved oxygen 
profiles were recorded t o  the bottom a t  1 m interval s using a Hydrolab 4041. 
Sample depths were located 1 m below the surface, a t  the top  of the 
thermocline, a t  the bottom of the thermocline and 1-2 m from the bottom. 
Discrete water  samples  were collected i n  a 6 1 Van-Dorn water bottle, 
distributed t o  the various sample containers and preserved for shipment. All 
samples  were  kept  cool u n t i l  del i vered t o  the respective 1 aboratories. 
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TABLE 1 SUMMARY OF PARAMETERS,  LABORATORIES,  INSTRUMENTS AND SAMPLE  PRESERVATION 

PARAMETER 

Temperature 
Conduct iv i ty  
Dissolved Oxygen 

PH 
T u r b i d i t y  
A1 k a l  i n i  ty 
Residues 
Sulphate 
N i t r a t e  

N i t r i t e  
Ammonia 

Tota l  D i ssol  ved  Nitrogen 

P a r t i c u l a t e  Carbon 

P a r t i c u l a t e   N i t r o g e n  

Total  Phosphorus 
Tota l  D i  ssol ved  Phosphorus 

To t a l  Me t a l  s 
D i  ssol  ved  Metal s 

Chl orophyl 1 - a 

F1 uorescence 

INSTRUMENT/ 
LABORATORY 

Hydrol ab 4041 
Hydrol ab 4041 
Hydrol ab 4041 
EPS/DOE Lab 
Hydrol ab 4041 
Hydrol ab 4041 
EPS/DOE Lab 
EPS/DOE Lab 
EPS/DOE Lab 
EPS/DOE Lab 
EPS/DOE Lab 
IWD Lab 
EPS/DOE Lab 
EPS/DOE Lab 
IWD Lab 
EPS/DOE Lab 
IWD Lab 
EPS/DOE Lab ) 
IWD Lab ) 
EPS/DOE  Lab ) 
IWD Lab 1 
EPS/DOE Lab 
EPS/DOE Lab 

EPS/DOE Lab 
EPS/DOE Lab 

EPS/DOE Lab 

Turner  Design 
Model 10-005R 

FIELD PREPARATION 

- i n   s i   t u  measurement 
- i n   s i t u  measurement 
- i n   s i t u  measurement 
- manganese sulphate and a l k a l i n e - i o d i n e  

- i n  s i t u  measurement 
- i n   s i t u  measurement 

a z i d e   s o l u t i o n s ;   W i n k l e r   t i t r a t i o n  

- f i l t e r  through Whatman  GF-F g lass 
f i b r e   f i l t e r s  

- f i l t e r   o n t o  Whatman  GF-F g l a s s   f i b r e  
f i l t e r s ,   f r e e z e  and d e s i c a t e   f i l t e r s  

- f i l t e r  through 0.45 u S a r t o r i u s  
c e l l   u l  ose  acetate f i  1 t e r s  

- f i l t e r  through 0.45 u S a r t o r i u s  
c e l l   u l  ose  acetate f i  1 t e r s  

- f i  1 t e r   o n t o  Whatman  GF-C glass 

- i n   s i t u  measurment 
f i l t e r s ,   f r e e z e  and d e s i c a t e   f i l t e r s  
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3.2 B i o l o g i c a l  Sampl i ng 
P r o f i l e s   o f   f l u o r e s c i n g   o r g a n i c   m a t t e r   i n   t h e   w a t e r  column  were 

recorded a t  each 1 ake s t a t i o n  and date. Measurements  were r e c o r d e d   a t  one 
me te r   i n te rva l s   f rom  the   su r face   t o  a depth of   constant   f luorescence.  Water 

was  pumped to   the   sur face ,   us ing  a submersible pump, where a Turner  Design 

F1 uorometer  (Model 10-005R) was used t o  measure f luorescence. 
Chlorophyl l  a and  phytoplankton sample depths were  chosen a f t e r  

examin ing   the   f luorescence  p ro f i le  and inc luded   the   dep th   o f  maximum 

f luorescence when a peak was present .   T r ip1   i ca te   ch l   o rophy l l  - a samples  were 

taken a t   f i v e   o r   s i x  depths  whi le a s ingle  phytoplankton  grab sample was 
taken  from each o f   t h r e e  depths.  Chlorophyl l  a samples  were s to red   coo l  and 
i n   t h e   d a r k   f o r  a maximum o f   f o u r   h o u r s   p r i o r   t o   b e i n g   f i l t e r e d   o n t o  Whatman 

g l a s s   f i b r e   f i l t e r s .  Residues on t h e   f i l t e r s  were f i l t e r   d r i e d ,   f r o z e n  and 
s to red   in   the   dark   p r io r   to   be ing   ana lysed.   Phy top lank ton  samples  were 
preserved  wi th  Lugol  ' s s o l   u t i o n  and s t o r e d   i n   t h e   d a r k   p r i o r   t o   b e i n g  
analysed. 

- 

- 

Tr ip l i ca te   zoop lank ton  samples  were obta ined  f rom  each  lake  s ta t ion 
and date  us ing a 25 cm diameter, 20 mesh Wisconsin  net .   Vert ical   haul  s ,  
1.5 m f rom  the   bo t tom  to   the   sur face ,   were   pu l led   a t  a r a t e   o f  1 m/sec. For  

each haul   the  net  was washed a minimum o f   t h r e e   t i m e s  and the  sample 
preserved  w i th   bu f fe red   fo rmal in .  
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4 RESULTS 

4.1 Physical and Chemical 

TABLE 2 ( a )  GOOSENECK LAKE 

TABLE 21b) LONG LAKE 
TABLE 2 ( c )  MIDDLE  QUINSAM  LAKE 
TABLE 2 (  d )  NO NAME LAKE 

TABLE 2 ( e )  STREAMS 
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4.2 Nutrients 

TABLE 3 ( a )  GOOSENECK LAKE 
TABLE 3 ( b )  LONG LAKE 
TABLE 3 ( c )  MIDDLE QUINSAM LAKE 
TABLE 3 ( d )  NO  NAME LAKE 
TABLE 3 ( e )  STREAMS 
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4.3 Heavy  Metal s i n  Water 

TABLE 4 HEAVY  METALS I N  WATER AT OR BELOW DETECTION  L IMITS 

TABLE 5 ( a )  GOOSENECK LAKE 

TABLE 5 ( b )  LONG LAKE 

TABLE 5 ( c )  MIDDLE  QUINSAM  LAKE 

TABLE 5(d) NO  NAME LAKE 

TABLE 5 ( e )  STREAMS 
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Q U I N S A M   C O A L   D E V E L O P M E N T  

TABLE 4 HEAVY METALS IN WATER AT OR BELOW THE DETECTION LIMITS 

( u n i t s  i n  mg/l) - 1984 BASELINE 

METAL 

A1 umi num (A1 

Antimony  (Sb 

Arsenic ( A s )  
Bery l l ium  (Be)  

Cadmi um I Cd ) 

Chromium (Cr)  

Cobal t (Co) 

Copper (Cu 1 
Lead  (Pb) 
Mercury (Hg 1 
Molybdenum  (Mo) 

N icke l   (N i  ) 

Sel  eni um (Se) 
T i tan ium  (T i  

Vanadi um (V ) 

D E T E C T I O N  L I M I T S  

I CAP 

Dissolved / Ext rac tab le  / Tota l  

0.05 

0.05 
0.05 
0.001 

0.002 
0.005 

0.005 

0.005 

0.02 
” 

0.005 
0.02 
0.05 

0.002 
0.01 o r  0.005 (Sept.)  

i ATOMIC ABSROPTION 

Dissolved 

0.0005 

0.001 

Tota l  

0.0006 

0.001 
0.001 
0.00005 
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O U I N S A M  C O A L   D E V E L O P M E N T  

I 
Boron  (B) 
Barium  (Ba) 
Manganese  (Mn) 
T in  (Sn) 
St ront ium  (Sr)  
Zinc  (Zn) 
I ron   (Fe)  
S i 1  icon  ( S i )  
Calcium  (Ca) 
Sodium (Na) 
Magnesi urn (Mg 

I 

I 
Boron ( B )  
Bar i  um (Ba ) 
Manganese  (Mn) 
T i n  (Sn) 
St ront ium  (Sr)  
Zinc (Zn) 
I ron   (Fe)  
S i1  icon ( S i  
Calcium  (Ca) 
Sodi urn (Na ) 
Magnesium  (Mg) 

I STATION 3 

Boron  (B) 
Bar i  urn (Ba ) 
Manganese (Mn 1 
T in  (Sn) 
St ront ium (Sr) 
Zinc  (Zn) 
I ron   (Fe)  
S i1   i con   (S i )  
Calcium  (Ca) 
Sodi um (Na 
Magnesi urn  (Mg ) 

MAY I 
Extractable 
X (SD) 

0.007  (0.006) 
0.001 (0) 

< 0.001 (0)  
0.010 (0) 
0.012 (0)  

< 0.002 (0) 
0.005 (0.001) 
1.9 (0 )  
6.4 (0.06) 
0.7 (0) 
0.7 (0)  

0.009 (0)  
0.005 (0.001) 
0.003 (0) 

< 0.010 (0 )  
0.017  (0.001) 
0.007  (0.008) 
0.042  (0.001) 
2.1 (0.06) 
5.8 (0 )  
1.1 (0)  
0.8 (0)  

0.024 (0.007 
0.001 (0)  
0.003 (0.001 

< 0.010 (0) 
0.011 (0)  

< 0.002 (0) 
0.031 (0.001 
2.8 (0)  
3.3 (0)  
0.9 (0 )  
0.7 (0) 

JULY 

D i  ssol  ved 
X (SD) 

< 0.001 ( 0 )  
0.001 (0 )  
0.001 ( 0 )  
0.013 (0.006) 
0.012 (0 )  
0.002 (0.001) 
0.019 (0.008) 
1.8 (0) 
7.0 (0 )  
0.7 (0.06) 
0.8 (0)  

0.005 (0) 
0.006 (0) 
0.014  (0.001) 
0.013 (0.006) 
0.021 (0.001) 
0.005 (0.005) 
0.100  (0.004) 
2.2 (0.06) 
7.7 (0.1) 
1.1 (0.1) 
1.0 (0)  

0.016 (0.003) 
0.001 (0 )  
0.009 (0 )  
0.010 (0) 
0.013 (0) 

< 0.002 (0)  
0.063  (0.004) 
2.7 (0) 
4.0 (0) 
1.2 (0.06) 
1.0 (0 )  

Tota l  
X (SD) 

0.021  (0.01) 
< 0.001 (0) 
0.002 (0 )  
0.010 (0) 
0.012 ( 0 )  

< 0.002 (0 )  
0.052 (0.04) 
1.7 (0.06) 
7.5 (0.06) 
0.6 (0.06 
0.8 (0)  

0.019 (0.002) 
0.006 (0) 
0.015 (0)  

< 0.010 (0)  
0.021 (0) 

< 0.002 (0)  
0.218 (0.06) 
2.1 (0.06) 
8.1 (0.06) 
1.0 (0.1) 
1.0 (0.06) 

0.028 (0.003) 
0.001 (0) 
0.014 (0 )  
0.010 ( 0 )  
0.014 (0 )  
0.002  (0.001) 
0.098  (0.003) 
2.5 (0)  
4.2  (0.06) 
1.1 (0) 
0.9  (0.06) 

SEPTEMBER 

Ext ractable 
-iT (SD) 

< 0.001 (0 )  
< 0.001 ( 0 )  
0.004 (0.001) 
0.017  (0.012) 
0.011 (0 )  

< 0.002 (0) 
0.025 (0.001) 
1.7 (0.06) 
6.9 (0.06) 
0.7 (0.06) 
0.8 ( 0 )  

< 0.001 ( 0 )  
0.007 (0) 
0.020 ( 0 )  
0.057 (0.015) 
0.021 (0.001) 
0.002 (0.001) 
0.395 (0.004) 
2.1 (0.06) 
7.8 (0.06) 
1.1 ( 0 )  
1.0 ( 0 )  

0.007  (0.007) 
< 0.001 (0 )  
0.001 (0)  

< 0.010 (0 )  
0.013 ( 0 )  

< 0.002 (0 )  
0.010 (0.005) 
2.5 (0) 
3.9  (0.06) 
1.i (0) 
0.9 (0)  

CONTINUED.. 
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TABLE 5(e) STREAM HEAVY  METALS ( u n i t s  i n  mg/l) - 1984 BASELINE 
(Continued) 

METAL 

STATION 4 

Boron ( B )  
Bari urn (Ba) 
Manganese (Mn 1 
T i n  (Sn) 
Strontium (Sr) 
Zinc ( Z n )  
I ron  (Fe) 
Si1  icon  (Si  1 
Calcium  (Ca) 
Sodi urn (Na 1 
Magnesium (Mg) 

STATION 5 

Boron (8)  
Bari urn (Ba 
Manganese (Mn 
T i n  (Sn) 
S t ront ium  (Sr )  
Zinc ( Z n )  
I ron  (Fe) 
Si1 icon ( S i  
Calcium (Ca) 
Sodi um (Na 
Magnesi urn (Mg 

STATION 7 

Boron ( B )  
Bari urn (Ba 
Manganese (Mn 
T i n  (Sn) 
S t r o n t i  urn ( S r  1 
Zinc ( Z n )  
I ron  (Fe) 
Si1  icon  (Si  
Cal ci  urn (Ca) 
Sodi urn (Na ) 
Magnesi urn (Mg 1 

MAY 
~~ I 

Ext rac t ab le  
X (SD) 

0.028 (0) 
0.002 (0) 
0.003 (0.001) 

< 0.010 (0)  
0.013 (0)  

< 0.002 (0)  
0.030 (0.002) 
2.8 (0 )  
3.5 ( 0 )  
1.2 (0.06) 
0.7 (0) 

0.009 (0.005) 
0.002 (0)  
0.001 (0) 

< 0.010 (0 )  
0.013 (0.001) 

< 0.002 (0) 
0.022 (0)  
2.0 (0 )  
4.9 (0.06) 
1.1 (0)  
0.7 (0)  

0.021 (0.006) 
0.002 (0)  
0.003 (0.001) 
0.013 (0.006) 
0.022 (0) 

< 0.002 (0)  
0.099 (0.003) 
3.5 (0.06) 
8.2 (0.06) 
2.1  (0.06) 
1.5 (0) 

JULY 

D i  s so l  ved 
X ( S D )  

0.025 (0.001) 
0.002 (0)  
0.007 (0.001) 

< 0.010 (0 )  
0.015 (0)  
0.003 (0.002) 
0.048 (0.001) 
2.5 (0)  
4.1  (0.06) 
1.4 (0)  
0.9 (0) 

0.017 (0.010) 
0.001 (0.001) 
0.003 (0.001) 
0.010 (0)  
0.014 (0.001) 
0.005 (0.003) 
0.020 (0.006) 
1.6 (0) 
6.4 (0 )  
1.1 (0)  
0.8 (0)  

0.021 (0.005) 
0.002 (0 )  
0.005 (0.001) 
0.017 (0.012) 
0.026 (0)  
0.004 (0.003) 
0.073 (0.014) 
4.8 (0 )  

12.2 (0.1) 
2.8 (0)  
2.8 ( 0 )  

Total 
X (SD)  

0.020 (0.003) 
0.001 (0.001) 
0.008 (0 )  

< 0.010 (0)  
0.015 (0.001) 

< 0.002 (0) 
0.139 (0.160) 
1.5 (0)  
6.7 (0.1) 
1.0 (0)  
0.8 (0 )  

0.019 (0.002) 
0.006 ( 0 )  
0.015 (0)  

< 0.010 (0) 
0.021 ( 0 )  

< 0.002 (0) 
0.218 (0.06) 
2.1 (0.06) 
8.1 (0.06) 
1.0 (0.1) 
1.0 (0.06) 

0.028 (0) 
0.001 (0.001) 
0.007 (0.001) 

< 0.010 (0)  
0.027 (0 )  

< 0.002 (0) 
0.134 (0.007) 
4.5 (0 )  

12.7 (0.06) 
2.6 (0.06) 
2.8 (0 )  

i 
SEPTEMBER 

Ex t rac t ab le  
X (SD) 

0.023 (0.003) 
0.002 (0 )  
0.005 (0.001) 

< 0.010 ( 0 )  
0.015 (0.001) 

< 0.002 (0 )  
0.028 (0.002) 
2.5 (0)  
4.1 (0.1) 
1.4 (0) 
0.9 ( 0 )  

0.028 (0.002) 
< 0.001 ( 0 )  

0.006 (0) 
0.023 (0.012) 
0.013 (0.001) 

< 0.002 (0)  
0.035 (0.001) 
1.6 ( 0 )  
6.8 (0.1) 
0.9 ( 0 )  
0.8 (0) 

0.009 (0.003) 
0.002 (0)  
0.006 (0.001) 
0.010 (0)  
0.026 (0.001) 

< 0.002 (0) 
0.063 (0.009) 
3.6 (0)  

10.0 (0.06) 
2.2 (0)  
2.0 (0.06) 
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4.4 P hytopl ank ton 

TABLE 6 PHYTOPLANKTON S P E C I E S   L I S T  AND  OCCURRENCE 

4.4.1 B i  ovol ume. 

TABLE 7 ( a )  GOOSENECK LAKE 
TABLE 7 ( b )  LONG LAKE 

TABLE 7 ( c )  MIDDLE  QUINSAM  LAKE 
TABLE 7(d) NO NAME LAKE 

4.4.2 Abundance. 

TABLE 8 ( a )  GOOSENECK LAKE 

TABLE 8 ( b )  LONG LAKE 

TABLE 8 (c )  MIDDLE  QUINSAM  LAKE 

TABLE 8(d )  NO NAME LAKE 

4.4.3 Domi nance. 

TABLE 9 (  a )  DOMINANT  PHYTOPLANKTON  SPECIES, RANKED WITH  RESPECT 

TO BIOVOLUME 

TABLE 9 ( b )  DOMINANT  PHYTOPLANKTON SPECIES, RANKED WITH  RESPECT 

TO ABUNDANCE 

4.4.4  Chlorophyll a and Phaeophytin. 

TABLE 10(a)  GOOSENECK LAKE 

TABLE 10 ( b 1 LONG LAKE 

TABLE 1O(c) MIDDLE  QUINSAM  LAKE 
TABLE 10(d) NO  NAME LAKE 
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4.5 Zooplankton Abundance 

TABLE 11 ( a )  GOOSENECK LAKE 

TABLE ll(b) LONG LAKE 

TABLE 11 ( c )  MIDDLE  QUINSAM  LAKE 
TABLE 11 ( d )  NO NAME LAKE 
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APPENDIX I BIOLOGICAL  DATA - 1983 BASELINE 

B i o l o g i c a l  samples c o l l e c t e d   i n  June 1983 were not   complete ly  

analysed p r i o r   t o   t h e   p u b l i c a t i o n  o f  the September 1982, " A  Data  Report on 
Water Qua l i t y   o f   t he   Rece iv ing  Waters o f   t h e  Area  Around the  Proposed  Quinsam 

Coal Development", by H. Sneddon and B.W. Kelso.   B io log ica l   data  obta ined 

from t h i s  survey i s  presented i n  Appendix I. 

Phytoplankton 

TABLE A1 PHYTOPLANKTON SPECIES LIST AND OCCURRENCE 

TABLE  A2  PHYTOPLANKTON  BIOVOLUME 
TABLE  A3  PHYTOPLANKTON ABUNDANCE 

TABLE  A4  PHYTOPLANKTON DOMINANCE 

a) Ranked With  Respect t o  Biovolume 
b )  Ranked With  Respect t o  Abundance 

TABLE  A5  CHLOROPHYLL - A AND PHAEOPHYTIN 

B)  Zooplankton 

TABLE B 1  ZOOPLANKTON ABUNDANCE 
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Q U I N S A M   C O A L   D E V E L O P M E N T  

TABLE A1  PHYTOPLANKTON S P E C I E S   L I S T  AND  OCCURRENCE - JUNE 1983 BASELINE 

PHYLA 

1) BACILLARIOPHYCEAE 

Aster ione l  1  a formosa 
I 

C y c l o t e l l a  sp. A 
Diatoma  tenue  var e l  ongatum 
Gomphonema germinatum 
Melos i ra   granul   a ta  
Me1 os i   ra   g ranu l   a ta   var   augus t i  ssima 
Navicula  sp 
N i  t zsch i  a pal ea 
Synedra u l  na 
Tabel  1 a r i a   f e n e s t r a t a  

2) CHLOROPHYTA 

Staurastrum sp 
Chl orogoni um sp 
E l  a k a t o t h r i x  sp 
Oocysti s sp 
Scenedesmus sp 
Cruc igenia  te t rapedia 
Cosmari um SD 
C1 o s t e r i  um SD 

3)  CYANOPHYTA 

G1 oecaDsa SD 
I 

Meri smopedi a sp 
Aphanocapsa sp 

S T A T I O N  

GOOSENECK LONG  MIDDLE 
LAKE  LAKE Q U I  NSAM 

LAKE 

X X X 
X T-py 

X 

X 
X X X 

I X I  

X I X 
X I 

X X 
X 

X X 

I X I  

NO 
NAME 
LAKE 

X 

X 
X 

X 
X 

X 
X 

X 
X 

CONTINUED. .. 
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TABLE A1  PHYTOPLANKTON SPECIES LIST AND OCCURRENCE - JUNE 1983 BASELINE 
(Cont i  nued 1 

I I I  S T A T I O N  

PHYLA r" GOOSENECK 

~ 

~ 3) CYANOPHYTA (continued) 

I Gloeothece sp 
u n i d e n t i f i e d  SD 

' Chrococcus SD I I  X 

4)  CHRYSOPHYTA 

Ciceras SD 
D i  nobryon  bavaricum 
D i  nobryon  ser tu l   a r ia  
Mal 1 amonas sp 

X 

ChrvsosDhaerell a SD 
Chrysochromul i n a  sp 

X Ochromonas sp 

5 )  PYRRHOPHYTA 

Cera t i  um sp I I  

6 )  CRYPTOPHYTA 

Cryptomonas boreal i s  
X Chroomonas acuta 
X 

LONG 
QUINSAM LAKE 
MIDDLE 

LAKE 

X I  
X I  

I 

NO 
NAME 
LAKE 

X 
X 

X 
X 
X 

X 
X 
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Q U I N S A M   C O A L   D E V E L O P M E N T  

TABLE  A5  CHLOROPHYLL  A AND PHAEOPHYTIN (Ug/l)  - JUNE 1983 BASELINE 

STAT1 ON 

Gooseneck  Lake 

Long Lake 

Middle Quinsam 
L a k e  

No Name L a k e  

DEPTH 

(m) 

2 
4 
5 
6 

11 
14 

1 
2 
4 
5 
9 

12 

1 
3 
4 
6 
7 
9 

0 
1 
3 
4 
5 
8 

CHLOROPHYLL A 

X SD 

- 
- 

0 
0.71 0.54 
0 

0.67 0.62 
0.67 0.62 
0.67 0.62 
0.47 0.80 

0.53 

0.53 
0 0.80 
0.27 

0.16 0.09 
0.27 0.27 
0 1.07 
0 

0.71 
0.16 0.98 
0.16 

0.16 0.62 
0.16 0.89 
0.15 0.44 
0 0.53 

1.60 - 1.60 
- 

- 2.67 
- 2.41 
- 1.87 
- 1.60 

I PHAEOPHYTIN 
- 
X SD 

< 1.07 0 
1.46 
1.09 

0.70 

0.87 1.31 
0.87 1.31 
0.95 1.25 
1.03 

1.28 
0.19 0.51 
0.63 

0.23 1.08 
0.34 0.71 
0.28 1.24 
1.17 1.71 

1.03 
0.19 1.14 
0.43 

0.70 1.62 
0.06 0.92 
0.06 0.74 
0.47 1.40 

0.83 - 
0.83 
1.39 

- 

- 2.00 
- 1.34 
- 0.75 
- 
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