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1. INTRODUCTION

In 1983, Quinsam Coal Ltd. (Brinco Mining Ltd. and Weldwood of
Canada Ltd.) has been conducting baseline environmental monitoring to
'?brovide information in addition to that presented in the Stage II
Assessment Report of June, 1981. 1In order to have comparison data, EPS
in June, 1983 conducted a physical, chemical and biological survey of the
Takes and streams in the proposed deve]opmeht area. Abnormally high
mercury levels were found in the lake sediments therefore additional
sediment sampling was carried out in August and September. The results
from these surveys are included in the Addendum to this report. The
following is a data report of the physical and chemical results. The
biological results will be made available when all analyses have been
completed.



2. STUDY AREA

A description of the sample sites is contained in Table 1 and
shown on the map in Figure 1.

TABLE 1 LIST OF EPS SAMPLE SITES AT THE QUINSAM COAL DEVELOPMENT SITE

STATION # LAKE

Middle Quinsam Lake
Long Lake
Noname Lake

O O W >

Gooseneck Lake

STATION # CREEKS AND RIVERS

Quinsam River upstream of Argonaut Road Bridge
Flume (Culvert) Creek at Argonaut Road crossing
Noname Lake outlet

Long Lake outlet

Middle Quinsam Lake outlet

Iron River just upstream of Quinsam River
Quinsam River upstream of Highway 28 bridge
Campbell River upstream Quinsam River at Elk
Falls Park

9 Argonaut Mine Pit Water

X N OO W N -

Gooseneck Lake serves as the control lake while Station 1 on the
Quinsam River serves as the river control site.



Beaverrail
Lake
) Gooseneck
) Lake ©
Upper Quinsam ) é Ne.,.
Wokas Lakes Dam ~ .
9”/0 > ¥ Snakenead v
Q> R- Lake 2
B.C.Hydrod & <o
Qiversion e " .
O <
-~
K;iddlﬂ
Quinsam
Loke e o,
R ! >
TR~ /
. Ry :
3 (5] O &
£ 1*
i 4 R 6 D
R ; ) <.
‘t . 3
¢ Quinsam
c re [ ]
o® ¢  Loke
al’ ¢
8
cnul \
."
N -
FIGURE " |

,.,
P

)

L)

f campbers -

4. Lake .

<4 N Hz LMclvor
; . Loke ;
E> : <~°
- John %
Hert R
~ Dam )
//;’ v%
(7N ;
gee c’.' o , 0
oY g
Cold Cree ) ~—E
[ '
Diversion ' (7) \ [
\ ”\, R “‘ N\F- .
W N, R ;v E Quinsam River \ WO
o A\ . ¥ ¢~ Fish Hatchery =
g LEGEND

@ River Sample Station

E\] Lake Sample Station

O 1000 2000 3000 4000
k e T

Scale in Metres

QUINSAM DRAINAGE BASIN SHOWING.SAMPLE SITE LOCATIONS




3. METHODS AND MATERIALS

3.1 Water Chemistry

Triplicate grab samples were collected at all creek and river
~stations (1-8). Two grab samples were collected from the surface of the
Argonaut Mine pit water.

For the Take sampling, station locations were used using
geographic markers and a model FM-21 Furuno Echo Sounder. Water samples
were collected at four depths within the water column with the aid of six
Titer Van-Dorn water bottles. Table 2 gives the details of the
parameters, the field methods, sample preparation and analysis. All water

samples were kept cool on .wet ice until delivered to the respective
laboratories.

3.2 Sediment Sampling

Sediment samples were only collected at 2 sites in the Quinsam
River, upstream and downstream of Middle Quinsam Lake (Stations 1 and 5).
Six replicates of the fine sediments were collected at each site with a
Targe syringe. The details of this method are in Appendix 1.

Triplicate Take sediments were taken with a Phlager corer with a
3.8 cm diameter plastic insert. The top 8-10 cm of cores were extruded
into paper bags and then placed in whirlpac bags and frozen on dry ice.




TABLE 2 SUMMARY OF PARAMETERS SAMPLED AND LABORATORY USED

PARAMETER

FIELD PREPARATION AND LABORATORY

Total Phosphorus
Total Dissolved P.

Nitrate

Nitrite
Nitrate-Nitrite
Ammonii a

Total Diss. Nitrogen
Particulate Nitrogen
Particulate Carbon
pH

Turbidity
Temperature
ATkalinity
Conductivity
Dissolved Oxygen

Residues
Phenol

Total Sulphate
0i1/Grease

Heavy Metals in Water

Heavy Metals in Sediment

Mercury in water

Chlorophyl1 a and
Phaeopigments

EPS/DOE Lab

Filtered through .45 micron sartorius filter in
field and sent to EPS/DOE Lab

EPS/DOE Lab and IWD Lab

EPS/DOE Lab and IWD Lab

IWD Lab

IWD Lab and EPS/DOE Lab

IWD Lab

Filtered through roasted GF-F

Whatman glass fibre filter and sent to IWD Lab
Measured in field using a Brinkman Model E 288 pH
meter

EPS/DOE Lab

Measured in field (Hydrolab 4000)

EPS/DOE Lab

Measured in field (Hydrolab 4000)

In field added manganous sulphate solution and
alkaline-iodide azide solution and Winkler
titration method within 24 hours

EPS/DOE Lab

EPS/DOE Lab

EPS/DOE Lab

EPS/DOE Lab

Total preserved with nitric acid dissolved field
filtered through 0.045 micron cellulose nitrate
filter in a Satorious filter holder and preserved
with nitric acid - EPS/DOE Lab

Frozen on dry ice and sent to EPS/DOE Lab

Total preserved with potassium dichromate-nitric
acid

Filtered thorugh a Whatman GFC glass-fibre filter
and shipped frozen to Taboratory

EPS/DOE - Environmental Protection Service/Fisheries and Oceans Lab in West
Vancouver (See Lab Manual, 1976 for method of determination).
IWD - Inland Waters Directorate in North Vancouver (See Inland Waters
Directorate, 1974, for methods of determination).



Creek and River Physical and Chemical Results

Table 3.1 - Station 1
Table 3.2 - Station 2
Table 3.3 - Station 3
Table 3.4 - Station 4
Table 3.5 - Station 5
Table 3.6 - Station 6
Table 3.7 - Station 7
Table 3.8 - Station 8



TABLE 3.1 QUINSAM COAL SURVEY - WATER QUALITY
STATION 1, QUINSAM RIVER AT ARGONAUT ROAD BRIDGE (June 23, 1983)

PARAMETER SAMPLE #1 SAMPLE #2 SAMPLE #3
Temperature (°C) 15.8 : 15.8 15.8
Conductivity (uS/cm) 31 31 31
pH 7.90 7.85 7.90
Dissolved Oxygen (mg/1) 8.85 9.05 8.95
Hardness - total (mg/1) 19.1 19.0 - 19,7
Turbidity (FTU) 0.1 0.1 0.1
Solids (mg/1) - dissolved 36 39 27

- suspended <5 <5 <5

- total 36 39 27
Phenol (mg/1) < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 3 2 2
Sulphate (mg/1) 2.9 3.3 3.3
Phosphorous - total (mg/1) 0.010 0.010 0.011

- total dissolved 0.007 0.007 0.007

Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02
Ammonia (mg/1) < 0.005 0.008 0.008
Nitrate/Nitrite (mg/1)* 0.034 0.032 0.036
Ammonia (mg/1)* 0.021 0.020 0.010
Total Dissolved Nitrogen (mg/1)* 0.085 0.090 0.069
Particulate Nitrogen (mg/1)* < 0.010 0.006 < 0.010
Particulate Carbon (mg/1)* 0.143 0.164 0.193

*Analyzed by Inland Waters Directorate Laboratory



TABLE 3.2 QUINSAM COAL SURVEY - WATER QUALITY
STATION 2, FLUME (CULVERT) CREEK (June 23, 1983)

PARAMETER SAMPLE #1 SAMPLE #2 SAMPLE #3
Temperature (°C) 16.4 16.4 16.4
Conductivity (uS/cm) 38 38 38
pH 7.60 7.60 7.60
Dissolved Oxygen (mg/1) 7.55 7.10 7.90
Hardness - total (mg/1) 21.9 21.9 21.5
Turbidity (FTU) 0.2 0.1 0.1
Solids (mg/1) - dissolved 29 30 32

- suspended 10 <5 <5

- total 39 30 32
Phenol (mg/1) < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 2 2 2
Sulphate (mg/1) 2.6 3.3 2.7
Phosphorous - total (mg/1) 0.012 - 0.012 0.013

- total dissolved 0.049** 0.008 0.008

Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02
Ammonia (mg/1) 0.005 < 0.005 < 0.005
Nitrate/Nitrite (mg/1)* 0.032 0.018 0.020
Ammonia (mg/1)* 0.020 0.007 0.014
Total Dissolved Nitrogen (mg/1)* 0.080 0.078 0.087
Particulate Nitrogen (mg/1)* < 0.010 < 0.010 0.008
Particulate Carbon (mg/1)* 0.101 0.277 0.188

*Analyzed by Inland Waters Directorate Laboratory
**possible contamination of sample



TABLE 3.3 QUINSAM COAL SURVEY - WATER QUALITY
STATION 3, NONAME LAKE OUTLET (June 22, 1983)

PARAMETER SAMPLE #1 SAMPLE #2 SAMPLE #3
Temperature (°C) 18.8 18.7 18.7
Conductivity (uS/cm) 24 22 22
pH 7.75 7.70 7.75
Dissolved Oxygen (mg/1) 8.90 8.95 9.10
Hardness - total (mg/1) 11.9 12.0 11.8
Turbidity (FTU) 0.2 ' 0.2 0.1
Solids (mg/1) - dissolved 12 18 26

- suspended 7 6 <5

- total 19 24 26
Phenol (mg/1) < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 2 2 <2
Sulphate (mg/1) 2.3 2.2 2.1
Phosphorous - total (mg/1) 0.012 0.013 0.012

- total dissolved 0.018** 0.007 0.007

Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.01 0.01 0.01
Ammonia (mg/1) 0.005 < 0.005 < 0.005
Nitrate/Nitrite (mg/1)* 0.013 0.025 0.026
Ammonia (mg/1)* 0.014 0.042 0.016
Total Dissolved Nitrogen (mg/1)* 0.101 0.115 0.112
Particulate Nitrogen (mg/1)* 0.018 0.019 0.017
Particulate Carbon (mg/1)* 0.307 0.469 0.345

*Analyzed by Inland Waters Directorate Laboratory
**possible contamination of sample
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TABLE 3.4 QUINSAM COAL SURVEY - WATER QUALITY
STATION 4, LONG LAKE OUTLET (June 23, 1983)

PARAMETER SAMPLE #1 SAMPLE #2. SAMPLE #3
Temperature (°C) 16 16 16
Conductivity (uS/cm) 18 18 18
pH 7.85 7.82 7.95
Dissolved Oxygen (mg/1) 8.20 8.20 8.10
Hardness - total (mg/1) 12.4 12.3 11.9
Turbidity (FTU) 0.1 0.1 0.1
Solids (mg/1) - dissolved 34 38 34

- suspended <5 <5 <5

- total 34 38 34
Phenol (mg/1) < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 3 2 2
Sulphate (mg/1) 2.1 3.9 2.9
Phosphorous - total (mg/1) 0.013 0.014 0.011

- total dissolved 0.009 0.008 0.007

Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02
Ammonia (mg/1) 0.008 0.008 0.008
Nitrate/Nitrite (mg/1)* 0.024 0.023 0.028
Ammonia (mg/1)* 0.021 0.053. 0.021
Total Dissolved Nitrogen (mg/1)* 0.098 0.105 0.110
Particulate Nitrogen (mg/1)* 0.013 0.017 0.016
Particulate Carbon (mg/1)* 0.255 0.343 0.287

*Analyzed by Inland Waters Directorate Laboratory
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TABLE 3.5 QUINSAM COAL SURVEY - WATER QUALITY
STATION 5, MIDDLE QUINSAM LAKE OUTLET (June 22, 1983)

PARAMETER SAMPLE #1 SAMPLE #2 SAMPLE #3
Temperature (°C) 18.5 18.5 18.5
Conductivity (uS/cm) 36 | 36 36
pH 7.88 7.85 7.80
Dissolved Oxygen (mg/1) 8.95 9.00 8.85
Hardness - total (mg/1) 19.9 19.8 19.9
Turbidity (FTU) 0.1 0.1 0.1
Solids (mg/1) - dissolved 29 32 29

- suspended <5 <5 <5

- total 29 32 29
Phenol (mg/1) < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 2 <2 2
Sulphate (mg/1) 2.1 2.9 2.5
Phosphorous - total (mg/1) 0.011 0.011 0.012

- total dissolved 0.008 0.007 0.006

Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) . 0.01 0.01 0.01
Ammonia (mg/1) 0.006 0.005 0.006
Nitrate/Nitrite (mg/1)* 0.021 ~0.016 0.018
Ammonia (mg/1)* 0.018 0.011 0.016
Total Dissolved Nitrogen (mg/1)* 0.085 0.078 0.084
Particulate Nitrogen (mg/1)* 0.011 0.008 < 0.010
Particulate Carbon (mg/1)* 0.283 0.229 0.273

*Analyzed by Inland Waters Directorate Laboratory
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TABLE 3.6 QUINSAM COAL SURVEY - WATER QUALITY

STATION 6, IRON RIVER - Upstream of Quinsam River (June 21, 1983)
PARAMETER SAMPLE #1 SAMPLE #2 SAMPLE #3
Temperature (°C) - - -
Conductivity (uS/cm) - - -
pH - - -
Dissolved Oxygen (mg/1) - - -
Hardness - total (mg/1) 30.3 30.2 30.1
Turbidity (FTU) 0.1 0.1 0.1
Solids (mg/1) - dissolved 48 53 42

- suspended <5 <5 <5

- total 48 53 42
Phenol (mg/1) - - -
0i1/Grease (mg/1) - - -
Sulphate (mg/1) 3.5 3.7 3.4
Phosphorous - total (mg/1) - - -

- total dissolved - - -

Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02
Ammonia (mg/1) < 0.005 < 0.005 < 0.005

Nitrate/Nitrite (mg/1)*
Ammonia (mg/1)*

Total Dissolved Nitrogen (mg/1)*
Particulate Nitrogen (mg/1)*

Particulate Carbon (mg/1)*

*Analyzed by Inland Waters Directorate Laboratory



TABLE 3.7 QUINSAM COAL SURVEY - WATER QUALITY
STATION 7, QUINSAM RIVER U/S HWY 28 (June 24, 1983)

- 13 -

PARAMETER

SAMPLE #1 SAMPLE #2 SAMPLE #3
Temperature (°C) 13.6 13.6 13.6
Conductivity (uS/cm) 104 104 103
pH 7.40 7.65 7.70
Dissolved Oxygen (mg/1) 10.35 10.40 9.90
Hardness - total (mg/1) 35.6 34.6 35.4
Turbidity (FTU) 0.2 0.2 0.2
Solids (mg/1) - dissolved 49 57 55
- suspended 6 <5 5
- total 57 57 60
Phenol (mg/1) < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 2 2 2
Sulphate (mg/1) 3.5 3.4 3.6
Phosphorous - total (mg/1) 0.023 0.023 0.022
- total dissolved 0.019 0.020 0.017
Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.03 0.03 0.03
Ammonia (mg/1) 0.014 0.014 0.014
Nitrate/Nitrite (mg/1)* 0.055 0.063 0.043
Ammonia (mg/1)* 0.011 0.340%* 0.016
Total Dissolved Nitrogen (mg/1)* 0.101 0.327** 0.105
Particulate Nitrogen (mg/1)* 0.014 < 0.010 < 0.010
Particulate Carbon (mg/1)* 0.330 0.262 0.225

*Analyzed by Inland Waters Directorate Laboratory
**possible contamination of sample
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TABLE 3.8 QUINSAM COAL SURVEY - WATER QUALITY
STATION 8, CAMPBELL RIVER U/S QUINSAM RIVER (June 24, 1983)

PARAMETER SAMPLE #1 SAMPLE #2 SAMPLE #3
Temperature (°C) 13.8 13.8 13.8
Conductivity (uS/cm) 39 39 39
pH 7.45 7.25 7.30
Dissolved Oxygen (mg/1) - - -
Hardness - total (mg/1) 20.2 20.3 20.0
Turbidity (FTU) 0.1 0.1 0.1
Solids (mg/1) - dissolved 34 31 31

- suspended <5 <5 <5

- total 34 31 31

Phenol (mg/1) : - - -
0i1/Grease (mg/1) A - - -
Sulphate (mg/1) 4,3 4.1 4.2
Phosphorous - total (mg/1) - - -

- total dissolved - - -

Nitrite (mg/1) < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02
Ammonia (mg/1) 0.006 0.006 0.006

Nitrate/Nitrite (mg/1)* - - -
Ammonia (mg/1)* - - -
Total Dissolved Nitrogen (mg/1)* - - -
Particulate Nitrogen (mg/1)* - - -
Particulate Carbon (mg/1)* - - -

*Analyzed by Inland Waters Directorate Laboratory
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Creek and River Heavy Metals in Water

Table 4.
Table 4.

1 - Station 1
2 - Station 2
Table 4.3 - Station 3
Table 4.4 - Station 4
Table 4.5 - Station b
Table 4.6 - Station 6
Table 4.7 - Station 7
Table 4.8 - Station 8
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TABLE 4.1 QUINSAM COAL SURVEY - WATER QUALITY
STATION 1, QUINSAM RIVER AT ARGONAUT RD. BRIDGE
Total and Dissolved Metals (mg/1)
(June 23, 1983)
Sample 1 Sample 2 Sample 3

Total Dissolved Total Dissolved Total Dissolved
As < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
B < 0.001 0.024 < 0.001 0.024 < 0.001 0.012
Ba < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Be < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
cd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -
Mn 0.001 < 0.001 0.001 < 0.001 0.001 < 0.001
Mo < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Ni < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb 0.017 < 0.001 0.001 < 0.001 0.001 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Sr 0.01 0.01 0.01 0.01 0.01 0.011
Ti < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
v < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Zn 0.006 0.009 0.003 0.006 < 0.002 0.005
Al < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fe 0.021 0.008 0.025 0.006 0.023 0.008
Si 1.50 1.60 1.50 1.60 1.50 1.60
Ca 6.60 6.50 6.60 6.50 6.60 6.70
Mg 0.70 0.70 0.70 0.70 0.70 0.70
Na 0.60 0.60 0.60 0.60 0.60 0.60
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TABLE 4.2 QUINSAM COAL SURVEY - WATER QUALITY

STATION 2, FLUME (CULVERT) CREEK

Total and Dissolved Metals (mg/1)

(June 23, 1983)
Sample 1 Sample 2 Sample 3
Total Dissolved Total Dissolved Total Dissolved

As < 0.05 < 0.05 < 0.05 -< 0.05 < 0.05 < 0.05
B < 0.001 0.012 < 0.001 0.012 < 0.001 0.024
Ba 0.005 0.005 0.005 0.005 0.005 0.005
Be < 0.001 < 0,001 < 0.001 < 0.001 < 0.001 < 0.001
Cd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -
Mn 0.006 0.005 0.006 0.005 0.006 0.005
Mo < 0.005 < 0,005 < 0,005 < 0.005 < 0.005 < 0.005
Ni < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb < 0.001 < 0.001 0.001 < 0.001 0.002 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Sr 0.017 0.018 0.018 0.018 0.017 0.018
Ti < 0.002 < 0.00? < 0.002 < 0.002 < 0.002 < 0.002
v < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
In < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Al < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fe 0.101 0.057 0.111 0.057 0.118 0.055
Si 1.70 1.80 - 1.70 1.80 1.70 1.80
Ca 7.00 7.20 7.10 7.20 7.10 7.10
Mg 0.90 0.90 0.90 0.90 0.90 0.90
Na 1.00 1.00 0.90 1.10 0.90 1.00
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TABLE 4.3 QUINSAM COAL SURVEY - WATER QUALITY
STATION 3, NONAME LAKE OQUTLET
Total and Dissolved Metals (mg/1)
(June 22, 1983)
Sample 1 Sample 2 Sample 3

Total Dissolved Total Dissolved Total Dissolved
As < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
B < 0.001 0.012 < 0.001 0.012 < 0.001 0.012
Ba 0.001 0.001 0.001 < 0.001 0.001 < 0.001
Be < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -
Mn 0.018 0.003 0.008 0.003 0.008 0.003
Mo < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005
Ni < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb < 0.001 < 0.001 0.002 < 0.001 < 0.001 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0,01 < 0.01 < 0.01 < 0.01
Sr 0.01 0.01 0.011 0.01 0.01 0.01
Ti < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
v < 0.01 < 0.01 < 0.01 < 0,01 < 0.01 < 0.01
In < 0.002 0.003 < 0.002 < 0.002 < 0.002 0.005
Al < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fe 0.135 0.037 0.082 0.037 0.224 0.038
Si 2.30 2.30 2.20 2.30 2.20 2.30
Ca 3.40 3.50 3.40 3.50 3.30 3.50
Mg 0.80 0.80 0.80 0.80 0.80 0.70
Na 1.00 1.00 1.00 1.00 1.00 1.00
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TABLE 4.4 QUINSAM COAL SURVEY - WATER QUALITY
STATION 4, LONG LAKE OQUTLET
Total and Dissolved Metals (mg/1)
(June 23, 1983)

Sample 1 Sample 2 Sample 3
Total Dissolved Total Dissolved Total Dissolved

As < 0.05 < 0.05 < 0.05 -< 0.05 < 0.05 < 0.05
B < 0.001 0.03 < 0.001 0.03 < 0.001 0.03
Ba 0.002 0.002 0.002 0.002 0.002 0.002
Be < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -

Mn 0.011 0.004 0.01 0.004 0.011 0.004
Mo < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005
Ni < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb 0.002 < 0.001 0.001 < 0.001 0.001 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Sr 0.012 0.013 0.012 0.013 0.012 0.012
Ti < 0.002 < 0.002 < 0,002 < 0.002 < 0.002 < 0.002
v < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
In < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Al < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fe 0.071 0.029 0.057 0.03 0.063 0.03
Si 2.10 2.30 2.10 2.30 2.20 2.30
Ca 3.50 3.70 3.50 3.70 3.70 3.60
Mg 0.70 0.70 0.70 0.70 0.70 0.70
Na 1.20 1.20 1.20 : 1.20 1.30 1.20
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TABLE 4.5 QUINSAM COAL SURVEY - WATER QUALITY

STATION 5, MIDDLE QUINSAM LAKE OUTLET

Total and Dissolved Metals (mg/1)

(June 22, 1983)
Sample 1 Sample 2 Sample 3
Total Dissolved Total Dissolved Total Dissolved

As < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
B < 0.001 0.012 < 0.001 0.012 < 0.001 0.012
Ba 0.001 < 0.001 0.001 0.001 0.001 0.001
Be < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -
Mn 0.008 0.005 0.007 0.005 0.008 0.004
Mo < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Ni < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb 0.001 < 0.001 < 0.001 < 0,001 < 0.001 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0,01
Sr 0.012 0.013 0.012 0.013 0.012 0.013
Ti < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Y < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
In < 0.002 0.003 < 0.002 0.002 < 0.002 < 0.002
Al < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fe 0.049 0.021 0.047 0.02 0.05 0.021
Si 1.30 1.40 1.30 1.40 1.30 1.40
Ca 6.40 6.70 6.40 6.60 6.40 6.70
Mg 0.80 0.70 0.80 0.70 0.80 0.70
Na 0.90 0.90 0.90 0.90 0.90 0.90
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TABLE 4.6 QUINSAM COAL SURVEY - WATER QUALITY
STATION 6, IRON RIVER*
Total and Dissolved Metals (mg/1)
(June 22, 1983)
Sample 1 Sample 2 Sample 3
Total Dissolved Total Dissolved Total Dissolved
As < 0.05 < 0.05 < 0,05 < 0.05 < 0.05 < 0.05
B < 0.001 0.03 < 0.001 0.03 < 0.001 0.012
Ba 0.005 0.005 0.004 0.005 0.005 0.005
Be < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -
Mn 0.005 0.005 0.006 0.005 0.006 0.005
Mo < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Ni < 0.02 < 0.02 - < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb < 0.001 < 0.001 0.001 < 0.001 0.002 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Sr 0.03 0.033 0.03 0.033 0.03 0.032
Ti < 0.002 < 0.002 < 0.002 0.002 0.002 < 0.002
v < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Zn < 0,002 0.002 < 0.002 < 0.002 < 0.002 0.004
Al < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fe 0.046 0.03 0.044 0.029 0.059 0.029
Si 2.10 2.30 2.10 2.30 2.10 2.30
Ca 10.30 10.80 10.40 10.70 10.40 10.70
Mg 0.80 0.80 0.80 0.80 0.80 0.80
Na 1.10 1.10 1.10 1.10 1.10 1.20

*Samples collected by Brian Lukyn, Quinsam Hatchery
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TABLE 4.7 QUINSAM COAL SURVEY - WATER QUALITY
STATION 7, QUINSAM RIVER AT HIGHWAY 28
Total and Dissolved Metals (mg/1)
(June 24, 1983)
Sample 1 Sample 2 Sample 3

Total Dissolved Total Dissolved Total Dissolved
As < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
B < 0.001 0.036 < 0,001 _ 0.036 < 0.001 0.018
Ba 0.002 0.002 0.002 0.001 0.002 0.002
Be < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Ccd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -
Mn 0.007 0.005 0.008 0.004 0.007 0.005
Mo < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Ni < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
p < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb < 0.001 < 0.001 < 0.001 < 0.001 < 0,001 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Sr 0.022 0.023 0.022 0.023 0.022 0.023
Ti 0.005 < 0.002 0.005 < 0.002 0.005 0.002
v < 0.01. < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
In < 0.002 < 0.002 < 0.002 < 0.002 0.002 0.003
Al 0.07 < 0.05 0.06 < 0.05 0.06 < 0,05
Fe 0.159 0.065 0.201 0.064 0.155 0.063
Si 3.6 3.7 3.6 3.8 3.6 3.8
Ca 10.90 10.80 10.90 10.50 11.00 10.70
Mg 2.20 2.10 2.20 2.00 2.20 2.10
Na 2.20 2.30 2.20 2.20 2.30 2.20
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TABLE 4.8 QUINSAM COAL SURVEY - WATER QUALITY

STATION 8, CAMPBELL RIVER AT CAMPBELL RIVER UPSTREAM OF QUINSAM RIVER

Total and Dissolved Metals (mg/1)

(June 24, 1983)

Sample 1 Sample 2 Sample 3

Total Dissolved Total Dissolved Total Dissolved

As < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
B < 0.001 0.036 < 0.001 0.036 < 0.001 < 0.001
Ba 0.016 0.017 0.017 0.016 0.017 0.016
Be < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
cd < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Cu 0.001 < 0.001 0.001 0.001 0.002 0.001
Hg < 0.0001 - < 0.0001 - < 0.0001 -
Mn 0.005 0.004 0.005 0.003 0.006 0.003
Mo < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Ni < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pb 0.001 < 0.001 0.001 < 0.001 < 0.001 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Sr 0.01 0.01 0.01 0.01 0.01 0.01
Ti < 0.002 0.004 0.002 < 0.002 0.002 < 0.002
) < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Zn 0.032 0.032 0.031 0.03 0.032 0.031
Al < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Fe 0.035 0.022 0.056 0.019 0.057 0.019
Si 1.60 1.70 1.60 1.70 1.60 1.70
Ca 7.10 6.80 7.10 6.80 7.10 6.70
Mg 0.80 0.80 0.80 0.80 0.80 0.80
Na 0.70 0.80 0.80 0.80 0.80 0.80
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Heavy Metals in the Fine Sediments of Quinsam River above and

below Middle Quinsam Lake

Table 5.1 - Station 1
Table 5.2 - Station 5
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TABLE 5.1 HEAVY METAL CONCENTRATION, PARTICLE SIZE DISTRIBUTION AND VOLUME

OF INTERGRAVEL FINE SEDIMENTS FOR QUINSAM RIVER UPSTREAM OF

MIDDLE QUINSAM LAKE (STATION 1) June, 1983
METAL* REPLICA

1 2 3 4

Hg**. 0.13 0.11 0.15 0.09
As < 8.0 < 8.0 < 8.0 < 8.0
Ba 75.3 68.9 69.3 85.1
Be 0.3 0.3 0.4 < 0.2
Cd 0.5 0.7 0.5 0.7
Co 13.1 15.3 13.0 14.4
Cr 65.2 46.1 65.8 87.1
Cu 83.0 84.2 84.7 93.1
Mn 1210 944 1360 894
Mo < 0.8 < 0.8 < 0.8 1.6
Ni 32.0 23.0 32.0 47.0
p 639 572 662 647
Pb 5.0 4.0 7.0 < 3.0
Sn 6.0 10.0 8.0 7.0
Sr 66.8 66.0 61.2 77.7
Ti 3490 3590 3220 3600
) 134.0 131.0 122.0 132.0
in 62. 57.3 66.6 63.4
Al 29400 28800 28800 34300
Fe 47000 41800 50400 36200
Si 4110 4360 3930 4390
Ca 26000 23700 30200 19000
Mg 6600 6890 6540 8240
Na 730 790 700 930
*ICAP, < 0.15 mm fraction, as ug/g (ppm)
**Hg (flameless atomic absorption)
Portion of total
Sample (%)
< .15 mm 76.6 82.5 74.1 /1.4
> .15 mm 23.4 17.5 25.9 28.6
Portion of total
Sample (weight:g)
< .15 mm 12.7 12.% 12.4 13.3
Y .15 mm 3.9 2.6 4.3 5.4
Sample Volume: ml
total Tiq. &
settleable 850 1230 1210 1190
total settleable 100 53 125 160
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TABLE 5.2 HEAVY METAL CONCENTRATION, PARTICLE SIZE DISTRIBUTION AND VOLUME

OF INTERGRAVEL FINE SEDIMENTS FOR QUINSAM RIVER DOWNSTREAM OF

MIDDLE QUINSAM LAKE (STATION 5) June, 1983
METAL* REPLICA

1 2 3 4

Hg**: 0.28 0.24 0.16 0.15
As 9.0 < 8.0 < 8.0 11.0
Ba 122.0 121.0 83.1 89.5
Be 0.2 0.3 0.4 0.3
Cd 0.7 0.6 0.6 0.5
Co 13.5 13.7 12.5 10.4
Cr 52.1 66,7 46.5 54.8
Cu 67.2 64.0 81.2 79.5
Mn 1970 1870 1070 2150
Mo < 0.8 < 0.8 < 0.8 < 0.8
Ni 24.0 28.0 19.0 21.0
p 763 712 881 896
Pb 17.0 15.0 8.0 5.0
Sn 5.0 3.0 7.0 7.0
Sr 112.0 117.0 70.1 67.7
Ti 2370 2550 3000 2810
v 114.0 130.0 127.0 134.0
n 97.5 103. 73.6 71.5
Al 37600 36000 36600 34500
Fe 35300 38400 35000 37700
Si 7950 7240 4760 5380
Ca 17100 17300 13200 13000
Mg 8730 9000 7190 7010
Na 500 460 480 510
*ICAP, < 0.15 mm fraction, as ug/g (ppm)
**Hg (flameless atomic absorption)
Portion of total
Sample (%) :
< .15 mm 63.5 63.0 47.3 26.1
> .15 mm 36.5 37.0 2.7 73.9
Portion of total
Sample (weight:g)
< .15 mm 1T1.0 10.8 13.1 0.7
> .15 mm 6.3 6.3 14.6 1.9
Sample Volume: ml
total Tliq. &
settleable 800 1275 1220 1235
total settleable 55 24 88 45
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Lake Physical and Chemical Results

Table 6.1 - Temperature and Conductivity Profiles
Table 6.2 - Station A
Table 6.3 - Station B
Table 6.4 - Station C
Table 6.5 - Station D
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TABLE 6.2 QUINSAM COAL SURVEY - WATER QUALITY
STATION A, MIDDLE QUINSAM LAKE (June 24, 1983)

PARAMETER 1 meter 5 meters 9 meters 10 meters
pH 7.80 7.95 7.28 7.05
Dissolved Oxygen (mg/1) 9.00 8.90 9.55 8.75
Hardness - total (mg/1) 20.4 20.3 17.5 17.5
Turbidity (FTU) 0.2 0.2 0.2 0.2
Solids (mg/1) - dissolved 32 52 25 36

- suspended < 5.0 < 5.0 < 5.0 < 5.0

- total 32 52 25 36
Phenol (mg/1) < 0.02 < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 3 <2 < 2 <2
Sulphate (mg/1) 3.1 3.1 3.3 3.2
Phosphorous - total (mg/1) 0.016 0.013 0.015 0.014

- total dissolved 0.009 0.009 0.009 0.009

Nitrite (mg/1) < 0.005 < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02 0.02
Ammonia (mg/1) 0.007 0.008 0.010 0.013
Nitrate/Nitrite (mg/1)* 0.017 0.014 0.010 0.020
Ammonia (mg/1)* 0.012 0.012 0.004 0.015
Total Dissolved Nitrogen (mg/1)* - 0.098 0.075 0.077 0.080
Particulate Nitrogen (mg/1)* 0.011 0.013 < 0.010 < 0.010
Particulate Carbon (mg/1)* 0.266 0.238 0.188 0.165

Secchi Disk reading - 9.5 meters

*Analyzed by Inland Waters Directorate Laboratory
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STATION B, LONG LAKE (June 22, 1983)

PARAMETER 1 meter 4 meters 8 meters 15 meters
pH 7.85 7.80 7.50 7.20
Dissolved Oxygen (mg/1) 8.10 8.55 9.20 8.30
Hardness - total (mg/1) 11.40 11.60 9.71 9.71
Turbidity (FTU) 0.10 0.10 0.10 0.10
Solids (mg/1) - dissolved 30 33 31 29

- suspended < 5.0 < 5.0 < 5.0 < 5.0

- total 30 33 31 29
Phenol (mg/1) < 0.02 < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) <2 2 2 2
Sulphate (mg/1) 1.5 2.3 2.3 1.8
Phosphorous - total (mg/1) 0.014 0.012 0.015 0.012

- total dissolved 0.009 0.007 0.008 0.017

Nitrite (mg/1) < 0.005 < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02 0.02
Ammonia (mg/1) 0.006 0.006 0.006 0.010
Nitrate/Nitrite (mg/1)* 0.030 0.012 0.015 0.022
Ammonia (mg/1)* 0.018 0.015 0.013 0.025
Total Dissolved Nitrogen (mg/1)* 0.117 0.094 0.068 0.069
Particulate Nitrogen (mg/1)* 0.024 0.024 0.016 < 0.010
Particulate Carbon (mg/1)* 0.564 0.375 0.413 0.334

Secchi Disk reading 5.5 meters

*Analyzed by Inland Waters Directorate Laboratory
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TABLE 6.4 QUINSAM COAL SURVEY - WATER QUALITY

STATION C, NONAME LAKE (June 21, 1983)
PARAMETER 1 meter 3 meters 8 meters 9 meters
pH 7.3 7.1 6.5 7.0
Dissolved Oxygen (mg/1) 8.70 8.75 9.00 8.30
Hardness - total (mg/1) 12.20 12.20 9.81 10.2
Turbidity (FTU) 0.2 0.2 0.2 0.2
Solids (mg/1) - dissolved 32 37 27 19

- suspended < 5.0 < 5.0 < 5.0 < 5.0

- total 32 37 27 19
Phenol. (mg/1) < 0.02 < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) 2 3 3 3
Sulphate (mg/1) 2.9 2.9 2.3 2.7
Phosphorous - total (mg/1) 0.011 0.011 0.011 0.012

- total dissolved 0.007 0.022%* 0.008 0.008

Nitrite (mg/1) < 0.005 < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.01 0.01 0.01 0.01
Ammonia (mg/1) < 0.005 0.006 0.007 0.020
Nitrate/Nitrite (mg/1)* 0.033 0.014 0.020 0.026
Ammonia (mg/1)* 0.013 0.022 0.006 0.032
Total Dissolved Nitrogen (mg/1)* 0.115 0.105 0.095 0.085
Particulate Nitrogen (mg/1)* 0.020 0.015 0.010 0.006
Particulate Carbon (mg/1)* 0.277 0.324 0.220 0.238

Secchi Disk reading 7 meters

*Analyzed by Inland Waters Directorate Laboratory
**possible contamination of sample
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TABLE 6.5 QUINSAM COAL SURVEY - WATER QUALITY
STATION D, GOOSENECK LAKE (June 25, 1983)

PARAMETER 1 meter 5 meters 10 meters 14 meters
pH 7.45 7.30 7.15 6.95
Dissolved Oxygen (mg/1) 9.50 8.70 10.55 9.55
Hardness - total (mg/1) 19.1 19.8 20.3 18.7
Turbidity (FTU) 0.2 0.2 0.2 0.2
Solids (mg/1) - dissolved 40 37 42 42

- suspended < 5.0 < 5.0 < 5.0 < 5.0

- total 40 37 42 42
Phenol (mg/1) < 0.02 < 0.02 < 0.02 < 0.02
0i1/Grease (mg/1) <2 2 <2 <2
Sulphate (mg/1) : 2.9 3.3 3.3 3.1
Phosphorous - total (mg/1) 0.012 0.012 0.014 0.015

- total dissolved 0.008 0.009 0.009 0.011

Nitrite (mg/1) < 0.005 < 0.005 < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02 0.02 0.02
Ammonia (mg/1) 0.006 0.006 0.008 0.008
Nitrate/Nitrite (mg/1)* 0.014 0.013 0.010 0.021
Ammonia (mg/1)* 0.003 0.012 0.010 0.011
Total Dissolved Nitrogen (mg/1)* 0.067 0.059 0.060 0.080
Particulate Nitrogen (mg/1)* < 0.010 0.007 < 0.010 < 0.010
Particulate Carbon (mg/1)* 0.209 0.215 0.173 0.178

Secchi Disk reading 9 meters

*Analyzed by Inland Waters Directorate Laboratory
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Heavy Metals in the Lake Water Column

Table 7.1 - Station A
Table 7.2 - Station B
Table 7.3 - Station C
Table 7.4 - Station D
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4.6 Heavy Metals in Lake Sediments

Table 8.1
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4.7 Water Quality of Argonaut Mine Pit Water

Table 9.1 - Physical Chemical Results
Table 9.2 - Heavy Metals
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TABLE 9.1 QUINSAM COAL SURVEY - WATER QUALITY
STATION 9, ARGONAUT MINE PIT WATER (June 24, 1983).

PARAMETER SAMPLE #1 SAMPLE #2

Temperature (°C) - )
Conductivity (uS/cm) - -

pH 8.65 8.45
Dissolved Oxygen (mg/1) - -
Hardness - total (mg/1) 97.1 96.9
Turbidity (FTU) 0.1 0.1
Solids (mg/1) - dissolved 127 129

- suspended 5 <5

- total 132 129

Phenol (mg/1) - -
0i1/Grease (mg/1) - B
Sulphate (mg/1) 22.5 22.5
Phosphorous - total (mg/1) - o T
- total dissolved - -

Nitrite (mg/1) < 0.005 < 0.005
Nitrate (mg/1) 0.02 0.02

Ammonia (mg/1) 0.007 0.007
Nitrate/Nitrite (mg/1)* - -
Ammonia (mg/1)* - -
Total Dissolved Nitrogen (mg/1)* - -
Particulate Nitrogen (mg/1)* - -
Particulate Carbon (mg/1)* - -

*Analyzed by Inland Waters Directorate Laboratory
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TABLE 9.2 QUINSAM COAL SURVEY - WATER QUALITY

STATION 9. ARGONAUT MINE PIT WATER

Total and Dissolved Metals (mg/1)

(June 24, 1983)

Sample 1 Sample 2
Total Dissolved Total Dissolved

As < 0.05 < 0.05 : < 0.05 < 0.05
B 0.013 0.036 0.039 0.036
Ba < 0.001 < 0.001 < 0.001 < 0.001
Be < 0.001 < 0.001 < 0.001 < 0.001
Cd < 0.0005 < 0.0005 < 0.0005 < 0.0005
Co < 0.005 < 0.005 < 0.005 < 0.005
Cr < 0.005 < 0.005 < 0.005 < 0.005
Cu < 0.001 < 0.001 0.001 < 0.001
Hg < 0.0001 - < 0.0001 -
Mn 0.002 0.001 0.002 0.001
Mo 0.012 0.011 0.013 0.011
Ni < 0.02 < 0.02 < 0.02 < 0.02
P < 0.05 < 0.05 < 0.05 < 0.05
Pb < 0.001 < 0.001 0.002 < 0.001
Sb < 0.05 < 0.05 < 0.05 < 0.05
Se < 0.05 < 0.05 < 0.05 < 0.05
Sn < 0.01 < 0.01 < 0.01 < 0.01
Sr 0.053 0.057 0.053 0.057
Ti < 0.002 < 0.002 < 0.002 < 0.002
) < 0.01 < 0.01 < 0.01 < 0.01
Zn 0.002 0.003 < 0.002 < 0.002
Al < 0.05 < 0.05 < 0.05 < 0.05
Fe < 0.005 < 0.005 0.017 < 0.005
Si 2.80 3.00 2.80 3.00
Ca 35.1 35.70 35.00 35.60
Mg 1.90 1.90 2.00 1.90
Na 1.10 1.10 1.10 1.10
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APPENDIX I

The method of using a stainless steel syringe of the collection
of fine sediments is outlined in detail in an unpublished report by George
- Derksen of the Environmental Protection Service, Pacific Region. However,
for information, some of the methodology is outlined here.

Samples were evacuated into 2-1itre polethylene sample bottles.
Using Imhoff cones the sample was settled for one hour to obtain the final
sample. The total volume of sample was recorded as well as the volume of
settled material. The water in the cone was decanted and then the
sediment put into a soil-bag and the soil-bag into a whirl pac (invert
cone, pull plug, using distilled water rinse any residual sediment into
the sample bag). Upon consultation with Paul Kluckner (EPS-DFO
Laboratory) it was decided to use the contents of two syringe samples to
make up one replicate.

For the Quinsam Coal project, for each station, six replicates
were taken (each composed of two syringe samples). Four of the replicates
were sieved to the < .15 mm fraction for metal analysis, the percent of
the total sample < .15 mm and ) .15 mm was also determined. Two samples
were used for particle size analysis (0.15 mm sieve included in the series
in order to calculate the portion of that fraction) and from these samples
the total volatile fraction (organic content) of the < .15 mm and> .15 mm
fractions was also determined.
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ADDENDUM

Additional Sediment Sampling

_ The sediment samples taken from the four lakes in June, 1983

" showed unusually high concentrations of mercury (3.9-62.7 ppm). The
EPS-DFO Chemistry Laboratory re-analysed the samples and the high mercury
concentrations were confirmed. No possible sources of contamination in
the laboratory or in the field could be found. Assuming the elevated
mercury levels were real, a second sampling trip to Middle Quinsam, Long
Lake and Noname Lake was conducted. The second set of sediment cores,
taken from the original site and two other sites in each lake, indicated
mercury values of 0.19-0.73 ppm.

The relatively large difference in mercury levels between the
first and second sediment sites prompted a third trip to Long Lake (where
the highest levels were found) and ten more cores were taken. The third
set of samples confirmed the lower mercury concentrations (0.34-0.65 ppm).

Sampling Procedure

The second set of sediment cores were collected August 17-18,
1983 from Noname Lake, Long Lake and Middle Quinsam Lake. Triplicate core
samples were taken from three sites in each lake using a Phlager corer
with individual plastic inserts. The cores were immediately frozen on dry
ice and delivered to the EPS-DFO Chemistry Laboratory in West Vancouver.

At the laboratory, the frozen core samples were removed from the
plastic tubes and cut into three inch sections. A stainless steel knife
was used to cut about one quarter inch into the core, which was then
broken by hand (rubber gloves were worn). Since the core lengths varied
from six to fifteen inches, the number of sections per core varied
accordingly. The ten sediment cores taken from Long Lake on September 21,
1983 were handled in the same manner as above.
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August, 1983

The heavy metal concentration results from each lake site (3
cores per site) were reported for each core section depth i.e. 0-3 inches
4-6 inches, 7-9 inches, 10-12 inches and 13-15 inches. As the core

b

-~lengths varied, the number of sections per core varied accordingly. To

avoid tabulating individual metal concentrations, mean and standard
deviation calculations were performed on the 2 or 3 replicates per core

depth at each sampling site. (See Table 10.1). The lake site
descriptions are:

Noname Lake

Site #1 - midlake, off mouth of Waterfall Creek
Site #2 - at west end

Site #3 - at east end, off lake outlet

Long Lake

Site #1 - at west end, off lake inlet
Site #2 - midlake

Site #3 - at east end, off lake outlet

Middle Quinsam Lake

Site #1 - at west end, off campsite
Site #2 - midlake
Site #3 - at east end narrows

September, 1983

Of the ten sediment core samples taken from Long Lake (at site
#3), four depth segments per core were indentified (0-3 inches, 4-6
inches, 7-9 inches, 10-12 inches). Mean and standard deviation
calculations were performed on the heavy metal concentration results from
the individual core depths. (See Table 10.2). '
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Heavy Metals in Lake Sediment Cores

Table 10.1 - Middle Quinsam, Long, Noname Lakes (Aug./83)
Table 10.2 - Long Lake (Sept./83)
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