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1 INTRODUCTION

Quinsam Coal Company a joint venture of Weldwood of Canada Ltd.
and Luscar Ltd., in 1976 proposed to construct and operate an open pit coal
mine in the vicinity of Middle Quinsam Lake, 20 km southwest of Campbell
River, British Columbia, Figure 1. More recently, September 1981, Brinco
Mining Ltd. replaced Luscar Ltd. and joined Weldwood 1in a similar joint
venture, Quinsam Coal Ltd. The Quinsam Coal property contains surface and
underground coal, 17 million tonnes would be extracted using surface mining
methods over a period of 15 years. However, the potential exists for the
life of the mine to continue beyond the 15 year life expectancy for surface
mining methods.

Quinsam Coal Company began conducting environmental monitoring
studies in 1978 to provide baseline data required to assess the potential
impacts associated with coal mine development and operation phases. A
federal intergovernmental Quinsam Coal Task Force, was established in 1978,
and reviewed project developments parallel to the staged provincial review
process. Stage I and II reviews by the Federal Quinsam Coal Task Force in
1979 and 1981 respectively, outlined the following areas of concern; acid
generation, heavy metals, nutrient enrichment and sedimentation. The Quinsam
Coal Task Force in 1981 recommended to the Provincial Government that Stage

IT1 approval-in-principle not be given "...pending satisfactory resolution of
the many outstanding issues...”. The concerns of the Federal Task Force were
raised before a provincially appointed commission holding a Public Inquiry
into the Quinsam Coal Project, in the fall of 1983, In the Commission's
report to the British Columbia Minister of Environment they agreed with the
issues raised by the Federal Task Force and that insufficient data was
available to make a proper assessment of the potqntia] impact.

To supplement the data collected by the company, Environment Canada
in 1984 and 1985 conducted an investigation of four lakes and three stream
reaches that could be affected by the development and operation of the mine
(Figure 1). This report presents additional physical, chemical and
biological data collected by the Environmental Protection Service (EPS) from
April to September, 1985. Water quality data collected by EPS in 1983 and
1984 is reported by Sneddon and Kelso (1983) and Redenbach et al. (1985).
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2 STUDY AREA

The Quinsam drainage is 1located 1in the coastal-Douglas fir
biogeoclimatic zone on the eastern slopes of Vancouver Island and covers an
area of 210 km2. The Quinsam River flows northeast, joining the Campbell
River three km upstream of its estuary (Figure 1). The study area is located
in the upper half of the Quinsam drainage at an elevation of 300 m, approxi-
mately 20 km southwest of the Quinsam-Campbell confluence. The Quinsam
drainage, having been logged in the 1950's, has a well established second
growth. Annual precipitation is estimated at 100-150 cm and is concentrated
in the fall and winter months (October to March).

Flows in the Quinsam River are regulated and diverted by British
Columbia Hydro dams Jlocated at the outlet of Upper Quinsam and Wokas lakes
and 1.9 km upstream of Middle Quinsam Lake. Minimum flows of 0.3 and 1.7 cms
are maintained upstream of Middle Quinsam Lake and at the outlet of Lower
Quinsam Lake. The remaining flow is diverted via Gooseneck Lake into the
Campbell system where it is used for hydrde]ectric generation. All other
flows are not regulated.

Station Tlocations are shown in Figure 1. Lake stations were
established at maximum depths in two basins of Middle Quinsam Lake (Station
Al and Station A2), Long Lake (B) and No Name Lake (C). A control station on
Gooseneck Lake (D), was established at maximum depth, approximately 0.5 km to
the north of the previously established control site. Three stream
stations (1, 4 and 5) in the vicinity of the proposed mine developments were

sampled in 1985,



3 METHODS AND MATERIALS

A1l stations were sampled during the growing season on four
occassions in 1985 at approximately two month intervals. Table 1 summarizes
the field methods, sample preparation and preservation, parameters and
laboratory. A1l samples were kept cool and dark until further preparation or
when delivered to the respective Tlaboratories. Survey dates are listed
below, but will be referred to throughout the report by the month in which
the first day of the survey occurred.

April 14 - 19
June 9 - 14
July 14 - 19

September 22 - 27

3.1 Water Chemistry Sampling
Triplicate grab samples were collected at all stream and river

stations. Temperature, pH, conductivity and D.0. were measured in situ with
a Hydrolab Model 4041 and in the field laboratory (D.0) within 4 hours. All
other samples were preserved and delivered to the respective labs.

Lake stations were located with a Furuno FM-21 Echo Sounder and
geographic markers. Depth, temperature, pH, conductivity, dissolved oxygen
and light transmission profiles were recorded to the bottom at 1 m intervals
using a Hydrolab 4041. Sample depths were located 1 m below the surface, at
the top of the thermocline, at the bottom of the thermocline and 1-2 m from
the bottom. Discrete water samples were collected in a 6 1 Van-Dorn water
bottle, distributed to the various sample containers and preserved for
shipment. A11 samples were kept cool and dark until delivered to the
respective laboratories.

3.2 Biological Sampling
Profiles of chiorophyll in the water column were recorded at each

lake station and date. Measurements were recorded at one meter intervals
from the surface to a depth of constant fluorescence. Using



Total Phosphorus
Total Dissolved Phosphorus

Total Metals
Dissolved Metals

EPS/DOE Lab

EPS/DOE Lab

TABLE 1 SUMMARY OF PARAMETERS, LABORATORIES, INSTRUMENTS AND SAMPLE PRESERVATION
PARAMETER INSTRUMENT/ FIELD PREPARATION
LABORATORY
Temperature Hydrolab 4041 | - in situ measurement
Conductivity Hydrolab 4041 | - in situ measurement
Dissolved Oxygen Hydrolab 4041 | - in situ measurement
EPS/DOE Lab - manganese sulphate and alkaline-iodine
Hydrolab 4041 azide solutions; Winkler titration
pH Hydrolab 4041 | - in situ measurement
Turbidity EPS/DOE Lab - in situ measurement
Alkalinity EPS/DOE Lab
Residues EPS/DOE Lab
Sulphate EPS/DOE Lab
Nitrate EPS/DOE Lab
IWD Lab
Nitrite EPS/DOE Lab
Ammonia EPS/DOE Lab
IWD Lab
Total Dissolved Nitrogen EPS/DOE Lab - filter through Whatman GF-F glass
IWD Lab fibre filters
Particulate Carbon EPS/DOE Lab ) | - filter onto Whatman GF-F glass fibre
IWD Lab ) filters, freeze and desicate filters
Particulate Nitrogen EPS/DOE Lab )
IWD Lab )

EPS/DOE Lab - filter through 0.45 u Sartorius
cellulose acetate filters

EPS/DOE Lab - filter through 0.45 u Sartorius
cellwlose nitrate filters

Chlorophyll a

Fluorescence

Model 10-005R

EPS/DOE Lab - filter onto Whatman GF-C glass
filters, freeze and desicate filters
Turner Design | = in situ measurment




a submersible pump, water was pumped to the surface, where a Turner Design
Fluorometer (Model 10-005R) was used to measure fluorescence.

Chlorophyll a and phytoplankton sample depths were chosen after
examining the fluorescence profile and included the depth of maximum
fluorescence when a peak was present. Triplicate chiorophyll a samples were
taken at four depths while a single phytoplankton grab sample was taken from
each of three depths. Chlorophyll a samples were stored cool and in the dark
for a maximum of four hours prior to being filtered onto Whatman glass fibre
filters. Residues on the filters were filter dried, frozen and stored in the
dark prior to being analysed. Phytoplankton samples were preserved with
Lugol's solution and stored in the dark prior to being analysed.

Triplicate zooplankton samples were obtained from each lake station
and date using a 25 cm diameter, 20 mesh Wisconsin net. Vertical hauls,
1.5 m from the bottom to the surface, were pulled at a rate of 1 m/sec. For
each haul the net was washed a minimum of three times and the sample
preserved with buffered formalin.



4.1

RESULTS

TABLE 2(a)
TABLE 2(b)
TABLE 2(c)
TABLE 2(d)
TABLE 2(e)
TABLE 2(f)

Profiles -~ temperature, pH, dissolved oxygen, specific conductivity

and 1ight transmission

GOOSENECK LAKE

LONG LAKE

MIDDLE QUINSAM LAKE, STATION 1
MIDDLE QUINSAM LAKE, STATION 2
NO NAME LAKE

STREAMS



TABLE 2(a)

GOOSENECK LAKE.PROFILES - 1985 BASELINE - APRIL 14

- 8 -

QUINSAM COAL DEVELOPMENT

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°c) {(rel. unit) (uS/cm)
.0 8.2 6.7 10.6 97 49
1.0 8.2 7.0 10.6 97 49
2.0 8.2 6.9 10.6 97 50
3.0 8.2 6.9 10.6 97 50
4.0 8.1 7.0 10.6 97 50
5.0 8.2 7.1 10.6 97 50
6.0 8.2 7.2 10.6 97 50
7.0 6.5 7.1 10.6 93 47
8.0%* 5.5 7.1 10.9 93 46
9.0 5.1 7.2 11.0 93 46
10.0+ 5.0 7.1 10.9 92 46
11.0 4.8 6.9 10.9 91 46
12.0 4.6 7.1 10.7 89 47
13.0 4.5 7.1 10.6 88 47
14.0 4.4 7.0 10.6 88 47
15.0 4.4 6.9 10.6 88 47
16.0 4.4 6.8 10.5 87 47
17.0 4.3 6.9 10.4 86 47
18.0 4.3 6.9 10.5 87 47
19.0 4.3 6.8 10.4 86 47
20.0 4.3 6.8 10.4 86 47
21.0 4.3 6.8 10.4 86 47
22.0 4.2 6.8 10.4 86 47
24.0 4.2 6.8 10.4 86 47
26.0 4.2 6.8 10.4 86 46
28.0 4.3 6.8 10.3 85 46
30.0 4.3 6.8 10.3 85 46
32.0 4.2 6.8 10.3 85 46
33.0 4.3 6.8 10.4 86 46
34.0 4.3 6.7 10.4 86 46
35.0 4.2 6.7 10.3 85 46

* Secchi Depth

+ 1% Light Transmission

CONTINUED...



TABLE 2(a)

GOOSENECK LAKE.

-9 -

QUINSAM COAL DEVELOPMENT

PROFILES - 1985 BASELINE - JUNE 9

DEPTH TEMPER~ pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°c) (rel. unit) (uS/cm) (uE./mé/sec.) | (%)
.0 16.0 7.3 9.3 101 50 2100 100
1.0 16.0 7.3 9.3 101 50 895 43
2.0 16.0 7.4 9.3 101 50 670 32
3.0 16.0 7.3 9.3 101 50 630 30
4.0 15.7 7.2 9.4 102 50 475 23
5.0 14.0 7.1 10.0 105 50 350 17
6.0 12.1 7.2 10.8 108 49 260 12
7.0 10.4 7.1 10.9 105 50 205 9.8
8.0 9.3 7.1 11.0 103 50 140 6.8
9.0 8.3 7.0 10.9 100 49 110 5.2
10.0 7.1 6.9 10.8 96 48 76 3.6
11.0* 6.4 6.8 10.6 93 48 56 2.7
12,0 6.0 6.7 10.4 90 48 45 2.1
13,0 5.9 6.6 10.2 88 48 32 1.5
14.0 5.7 6.6 10,1 87 48 24 1.1
15.0 5.5 6.6 10.1 86 48
16.0 5.4 6.6 10.1 86 43
17.0 5.3 6.6 10.0 85 47
19.0 5.2 6.6 9.9 84 47
21.0 5.1 6.6 9.9 84 47
23.0 5.0 6.6 9.8 83 47
25.0 4.9 6.6 9.8 82 47
27.0 4.9 6.5 9.6 81 47
29.0 4.9 6.6 9.6 81 46
31.0 4.9 6.6 9.6 81 46
33.0 4.9 6.6 9.6 81 46
34.0 4.9 6.5 9.5 80 46
35.0 4.9 6.5 9.5 80 46
36.0 4.9 6.5 9.3 78 46

CONTINUED...



TABLE 2(a)

GOOSENECK LAKE.

- 10 -

QUINSAM COAL DEVELOPMENT

PROFILES - 1985 BASELINE - JULY 14

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°c) (rel. unit) (uS/cm) (uE./m2/sec.) | (%)
.0 21.8 7.5 8.7 106 58 3850 100
1.0 21.8 7.6 8.7 106 58 2600 68
2.0 21.8 7.5 8.7 106 58 1950 51
3.0 21.6 7.5 8.6 104 58 1410 37
4.0 21.1 7.4 8.6 103 58 975 25
5.0 20.5 7.3 8.6 102 58 715 19
6.0 19.2 7.1 9.3 108 58 540 14
7.0 15.5 7.0 10.5 113 57 370 9.6
8.0 11.9 6.9 10.9 108 58 260 6.8
9.0 10.3 6.9 10.8 104 58 165 4.3
10.0* 8.6 6.7 10.4 96 57 140 3.6
11.0 7.4 6.6 10.3 92 58 80 2.1
12.0 6.9 6.6 10.0 88 57 63 1.6
13.0 6.5 6.6 9.8 86 57 40 1.0
15.0 6.2 6.6 9.5 83 57 37 1.0
17.0 5.9 6.6 9.3 80 57 26 0.7
19.0 5.6 6.5 9.2 79 56
21.0 5.5 6.6 9.1 78 56
23.0 5.4 6.5 9.0 77 57
25.0 5.3 6.5 9.0 76 56
27.0 5.3 6.5 9.0 76 56
29.0 5.3 6.5 8.8 75 56
31.0 5.3 6.5 8.9 76 56
32.0 5.3 6.5 8.9 76 56
33.0 5.3 6.5 8.7 74 56
34.0 5.3 6.5 8.7 74 55
35.0 5.3 6.5 8.7 74 55
36.0 5.3 6.5 8.7 74 55
36.5 5.3 6.5 8.7 74 55

CONTINUED...



TABLE 2(a)

GOOSENECK LAKE.
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QUINSAM COAL DEVELQPMENT

PROFILES ~ 1985 BASELINE - SEPTEMBER 22

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°c) (rel. unit) (uS/cm) (UE./m/sec.) | (2)
0 15.3 7.3 9.3 100 49 2650 100
1.0 15.3 7.3 9.0 97 49 1470 55
2.0 15.3 7.3 8.9 96 49 1120 42
3.0 15.3 7.3 8.9 96 49 635 24
4.0 15.3 7.3 8.9 96 49 515 22
5.0 15.3 7.2 8.8 95 49 410 16
6.0 15,1 7.2 8.7 93 49 280 10.5
7.0 15.0 7.1 8.7 93 49 200 7.5
8.0 14.9 7.1 -8.6 92 50 120 4.6
9.0%* 13.2 6.8 9.7 100 46 105 3.9
10.0 10.1 6.7 10.0 96 45 75 2.8
11.0 8.4 6.6 9.1 86 45 55 2.1
12.0 7.8 6.5 8.7 79 45 38 1.4
13.0 7.2 6.5 8.6 77 45 22 0.8
14.0 6.8 6.5 8.5 78 45 18 0.7
15,0 6.6 6.4 8.1 71 45 14 0.5
16.0 6.3 6.4 8.3 72 45
18.0 5.9 6.4 8.2 71 45
20.0 5.7 6.4 7.6 65 45
22.0 5.5 6.3 7.4 63 45
26.0 5.4 6.3 6.9 59 45
28.0 5.3 6.3 6.6 56 45
30.0 5.3 6.3 6.5 55 45
32.0 5.3 6.3 6.5 55 45
34.0 5.3 6.3 6.4 54 45
35.0 5.3 6.3 6.3 54 45
36.0 5.3 6.3 6.1 52 45
36.5 5.3 6.3 6.1 52 45
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QUINSAM COAL DEVELOPMENT

TABLE 2(b) LONG LAKE. PROFILES - 1985 BASELINE - APRIL 14

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC

ATURE CONDUCT-
(mg/1) | % sat'n. IVITY

(m) (°c) (rel. unit) (uS/cm)

.0 9.5 6.5 10.7 101 28
1.0 9.5 6.9 10.3 97 28
2.0 9.4 6.6 10.2 96 29
3.0 7.8 6.5 10.4 94 29
4.0 6.6 6.6 10.5 92 30
5.0% 5.6 6.8 10.0 85 31
6.0 4.7 6.9 9.2 17 33
7.0+ 4.6 7.0 9.0 75 34
8.0 4.4 6.8 8.7 72 34
9.0 4.3 6.8 8.6 71 35
10.0 4.3 6.7 8.5 70 35
11.0 4.2 6.6 8.4 69 35
12.0 4.1 6.5 8.4 69 36
13.0 4.1 6.9 8.3 68 36
14.0 4.0 6.7 8.3 68 35
15.0 4.0 6.6 8.3 68 35
16.0 3.9 6.4 8.1 66 36
17.0 3.9 6.4 8.0 65 36
18.0 4.0 6.8 7.9 65 36
19.0 3.9 6.5 7.6 62 36
20.0 3.9 6.4 7.5 61 36
21.0 3.9 6.8 7.4 61 36

Secchi Depth; + 1% Light

Transmission

CONTINUED...
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QUINSAM COAL DEVELOPMENT

TABLE 2(b) LONG LAKE. PROFILES - 1985 BASELINE - JUNE 9
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT~-
(mg/1) | % sat'n. IVITY
(m) (°C) (rel. unit) (uS/cm) (uE./m2/sec.) | (%)
.0 16.7 7.0 9.1 100 34 1250 100
1.0 16.8 7.1 8.9 98 34 440 35
2.0 16.7 7.1 9.0 99 34 295 24
3.0 15.4 6.9 9.5 102 34 190 15
4.0 12.3 7.0 10.9 110 22 88 7.0
5.0 10.0 6.8 10.6 101 32 64 5.2
6.0 8.1 6.5 9.7 88 33 44 3.5
7.0* 6.9 6.3 9.0 79 34 23 1.8
8.0 6.0 6.1 8.4 72 33 14 1.1
9.0 5.7 6.2 8.2 70 34 7.9 0.6
10.0 5.7 6.0 8.1 69 34
11.0 5.7 6.1 7.9 68 34
12.0 5.4 6.1 7.9 67 34
14.0 5.3 6.1 7.8 66 34
16.0 5.0 6.1 7.4 62 34
18.0 5.0 6.0 7.1 60 33
19.0 5.0 6.0 6.8 57 34
20.0 4.9 6.0 6.4 54 34
20.2 4.9 6.0 6.3 53 34

CONTINUED...
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QUINSAM COAL DEVELOPMENT

TABLE 2(b) LONG LAKE PROFILES. 1985 BASELINE - JULY 14
DEPTH | TEMPER- pH DISS. OXYGEN SPECIFIC | LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°c) (rel. unit) (uS/em) | (uE./m@/sec.) | (%)
.0 21.6 7.3 8.6 104 35 3750 100
1.0 21.8 7.4 8.5 103 42 1900 51
2.0 21.8 7.3 8.4 102 42 1160 31
3.0 21.6 7.2 8.4 102 42 670 18
4.0 18.9 7.0 9.4 108 41 445 12
5.0 13.9 6.8 10.6 110 38 245 6.5
6.0 10.4 6.5 10.0 96 39 140 3.8
7.0 8.1 6.2 8.8 80 40 89 2.4
8.0 7.1 6.1 8.0 71 40 51 1.4
9,0% 6.6 6.0 7.8 68 40 28 0.8
10.0 6.3 6.0 7.3 63 40 16 0.4
11.0 5.9 6.0 6.9 59 41
12.0 5.8 6.0 6.8 58 40
13.0 5.6 6.0 6.7 57 41
15.0 5.5 6.0 6.5 55 41
16.0 5.4 6.0 6.2 53 41
17.0 5.3 6.0 6.0 51 .1 41
19.0 5.2 6.0 5.7 48 41
20.0 5.1 6.0 5.4 46 41
21.0 5.2 6.0 5.5 47 41

CONTINUED. ..
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QUINSAM COAL DEVELOPMENT

TABLE 2(b) LONG LAKE. PROFILES - 1985 BASELINE - SEPTEMBER 22
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°C) (rel. unit) (uS/cm) (uE./me/sec.) | (%)
.0 14.0 7.1 9.6 100 37 2100 100
1.0 14.0 7.2 9.4 98 37 935 45
2.0 14.0 7.1 9.2 96 36 575 27
3.0 14.0 7.0 9.1 95 36 325 16
4.0 14.0 7.1 9.1 95 36 210 10
5.0 14.0 7.1 9.0 94 36 140 6.6
6.0 13.9 7.0 9.0 94 36 58 2.8
7.0 10.9 6.3 7.6 74 32 48 2.3
8.0* 8.4 6.1 6.7 61 33 25 1.2
9.0 7.0 6.1 6.5 57 32 15 0.7
10.0 6.6 5.9 6.2 54 33 9.0 0.4
11.0 6.4 5.9 5.5 48 33
12.0 5.9 5.9 5.1 44 33
13.0 5.9 5.9 5.0 43 33
14.0 5.5 5.9 4.3 37 33
15.0 5.5 5.9 4.0 34 34
16.0 5.4 5.9 3.3 28 34
17.0 5.2 5.9 3.3 28 35
18.0 5.4 5.9 3.3 28 35
19.0 5.3 5.8 3.0 25 36
20.0 5.2 5.9 2.8 24 36
21.5 5.2 5.8 2.7 23 36




TABLE 2(c)

MIDDLE QUINSAM LAKE, STATION 1.

QUINSAM COAL DEVELOPMENT

_16_

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC

ATURE CONDUCT-
(mg/1) | % sat'n. IVITY

(m) (°C) (rel. unit) (uS/cm)

.0 10.7 7.3 10.6 102 37
1.0 10.4 7.7 10.5 101 38
2.0 10.0 7.3 10.6 101 43
3.0 9.7 7.2 10.5 99 44
4.0 9.3 7.1 10.5 98 43
5.0 8.5 7.2 10.7 98 43
6.0 7.6 7.4 10.7 9% 44
7.0 7.0 7.5 10.8 95 44
8.0 6.2 7.4 10.7 92 44
9.0 6.0 7.3 10.7 92 44
10.0 5.7 7.2 10.7 91 45
11.0 5.5 7.2 10.6 90 45
12.0 5.3 7.2 10.6 90 45
13.0 5.2 7.1 10.6 89 46
14.0 5.1 7.0 10.4 88 47
15.0 5.0 7.0 10.4 87 48
16.0 5.0 7.0 10.3 87 48

PROFILES - 1985 BASELINE - APRIL 14

CONTINUED...
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QUINSAM COAL DEVELOPMENT

TABLE 2(c) MIDDLE QUINSAM LAKE, STATION 1. PROFILES - 1985 BASELINE - JUNE 9
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°C) (rel. unit) (uS/cm) | (uE./mé/sec.) | (%)
.0 17.5 1.2 9.2 103 39 4800 100
1.0 17.3 7.3 9.3 104 44 3270 68
2.0 17.1 7.3 9.3 103 45 1220 25
3.0 16.8 7.2 9.3 103 45 1220 25
4.0 16.0 7.2 9.3 105 45 985 21
5.0 14.6 7.1 10.2 108 45 62 1.3
6.0 12.7 7.1 10.5 107 44 240 5.0
7.0 11.9 7.0 10.5 104 45 215 4.5
8.0 10.9 7.0 10.2 99 46 90 1.9
9.0 10.9 6.9 10.2 97 47 81 1.7
10.0 9.1 6.8 9.8 91 49 64 1.3
11.0* 8.3 6.6 9.1 83 51 57 1.2
12.0 8.1 6.6 9.0 82 52 35 0.7
13.0 7.9 6.5 8.7 78 52
14.0 7.9 6.4 8.8 79 52
15.0 7.8 6.4 8.6 77 ‘ 54
15.5 7.8 6.7 8.3 75 54

* Secchi Depth
CONTINUED...



TABLE 2(c)

MIDDLE QUINSAM LAKE, STATION 1.
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QUINSAM COAL DEVELOPMENT

PROFILES - 1985 BASELINE - JULY 14

DEPTH TEMPER-~ pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-

(mg/1) | % sat'n. IVITY
(m) (°C) (rel. unit) (uS/cm) (uE./mé/sec.) | (%)
.0 21.3 7.7 8.8 106 48 5400 100
1.0 21.4 7.8 8.8 106 52 3460 64
2.0 21.4 7.8 8.8 106 49 2650 49
3.0 21.4 7.7 8.8 106 56 2080 38
4.0 21.2 7.6 8.7 104 56 1560 29
5.0 20.7 7.5 8.9 106 58 1250 23
6.0 18.2 7.5 10.6 121 54 830 15
7.0 15.7 7.4 11.0 119 53 665 12
8.0 13.8 7.3 10.7 111 55 460 8.
9.0 12.0 7.1 10.1 100 57 310 5.
10.0 10.5 6.7 9.2 88 61 210 3.
11.0* 9.9 6.5 8.7 83 64 150 2.
12.0 9.6 6.5 8.4 79 65 125 2.
13.0 9.3 6.4 8.0 75 66 83 1,
14.0 9.1 6.4 7.9 74 68 58 1.
15.0 9.1 6.4 7.7 72 68 41 0.

16.0 9.0 6.3 7.4 69 69

CONTINUED...




TABLE 2(c)

MIDDLE QUINSAM LAKE, STATION 1.

- SEPTEMBER 22
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QUINSAM COAL DEVELOPMENT

PROFILES - 1985 BASELINE

DEPTH TEMPER=~ pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY

(m) (°c) (rel. unit) (uS/cm) (uE./mé/sec.) | (%)

.0 14.8 7.4 9.2 97 45 3100 100
1.0 14.8 7.4 9.1 96 45 1780 58
2.0 14.7 7.3 9.1 96 47 1360 44
3.0 14.7 7.4 9.0 95 47 1150 37
4.0 14.7 7.3 9.0 95 49 680 22
5.0 14.7 7.3 9.0 95 50 610 20
6.0 14.5 7.2 8.8 93 51 575 19
7.0 14.3 7.2 8.8 92 51 345 11
8.0 14.2 7.1 8.7 91 52 245 7.
9.0 14.0 7.2 9.6 90 52 185 6.
10.0 13.8 7.0 8.4 87 52 175 5.
11.0 12.4 6.6 6.7 67 54 120 3.
12,.0* 11.3 6.4 5.2 51 59 98 3.
13.0 10.6 6.3 4.9 47 60 62 2.
14.0 10.4 6.2 4.4 42 62 41 1.
15.0 10.2 6.2 4.1 39 64 25 g.
16.0 10.1 6.2 3.6 34 67 13 0.
16.1 10.1 6.2 3.5 34 67




TABLE 2(d)

MIDDLE QUINSAM LAKE, STATION 2.
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QUINSAM COAL DEVELOPMENT

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC

ATURE CONDUCT-
(mg/1) | % sat'n. IVITY

(m) {°C) (rel. unit) (uS/cm)

.0 11,1 7.2 11.0 107 43
1.0 10.7 7.4 10.6 102 43
2.0 10.5 7.2 10.3 99 43
3.0 9.7 7.0 10.8 102 44
4.0 8.4 7.3 10.7 98 44
5.0 7.4 7.4 10.8 96 44
6.0 6.5 7.6 11.7 102 45
7.0 6.1 7.4 11.5 99 46
8.0 5.8 7.4 11.7 100 46
9.0 5.6 7.3 11.0 94 46
10.0 5.5 7.2 10.8 92 46
11.0 5.3 7.3 10.5 89 47
12.0 5.3 7.3 10.5 90 47
13.0 5.4 7.1 10.6 90 47
14.0 5.3 7.1 10.5 89 47
14.5 5.3 7.0 10.4 88 47

CONTINUED

PROFILES - 1985 BASELINE - APRIL 14
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QUINSAM COAL DEVELOPMENT

TABLE 2(d) MIDDLE QUINSAM LAKE, STATION 2. PROFILES - 1985 BASELINE - JUNE 9
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°c) (rel. unit) (uS/cm) (uE./m2/sec.) | (%)
.0 17.9 7.3 9.6 108 44 4800 100
1.0 17.9 7.5 9.2 104 44 3230 67
2.0 17.7 7.5 9.2 103 44 2520 53
3.0 17.2 7.5 9.2 102 45 1840 38
4.0 16.6 7.4 9.5 104 45 1340 28
5.0 14.8 7.4 10.6 113 44 840 18
6.0 13.4 7.4 10.7 110 44 620 13
7.0 12.0 7.3 10.6 105 45 295 6.1
8.0 11.1 7.2 10.5 102 46 230 4.8
9.0* 9.8 7.1 10.1 96 46 155 2.3
10.0 9.4 6.9 9.6 90 47 115 2.3
11.0 9.0 6.9 9.5 88 47 82 1.7
12.0 8.8 6.8 9.2 | 85 48 29 0.6
13.0 8.7 6.7 9.0 83 48
14.0 8.6 6.6 8.9 82 48

* Secchi Depth

CONTINUED...
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QUINSAM COAL DEVELOPMENT

TABLE 2(d) MIDDLE QUINSAM LAKE, STATION 2. PROFILES - 1985 BASELINE - JULY 14
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-

(mg/1) | % sat'n. IVITY
(m) (°c) (rel. unit) (uS/cm) (uE./m2/sec.) | (%)
0 22.3 7.6 8.6 105 54 1525 100
1.0 22.2 7.8 8.6 105 54 1000 66
2.0 22.2 7.7 8.7 106 55 755 49
3.0 22.0 7.7 8.6 105 55 535 35
4.0 21.9 7.7 8.7 106 55 405 27
5.0 21.6 7.6 8.7 105 55 315 21
6.0 19.7 7.6 8.7 113 54 245 16
7.0 16.8 7.6 11.1 123 52 195 13
8.0 14,1 7.4 10.7 112 55 110 7.
9.0 12.3 7.0 10.0 100 56 80 5.
10.0* 11.5 6.8 9.5 93 57 60 4,
11.0 11.0 6.7 9.2 89 58 43 2.
12.0 10,7 6.6 8.8 85 ] 59 27 1,
13.0 10.5 6.5 8.5 82 59 20 1,
14.0 10.4 6.5 8.5 82 59 15 1,

14.5 10.4 6.5 8.4 81 59

CONTINUED...
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QUINSAM COAL DEVELOPMENT

TABLE 2(d) MIDDLE QUINSAM LAKE, STATION 2. PROFILES - 1985 BASELINE
- SEPTEMBER 22

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY

(m) (°C) (rel. unit) (uS/cm) (uE./m2/sec.) | (%)
.0 14.9 7.3 9.4 100 51 4000 100
1.0 14.9 7.3 9.1 96 51 2350 59
2.0 14.9 7.3 9.1 96 51 1980 50
3.0 14.9 7.3 9.0 95 51 1380 35
4.0 14.9 7.3 9.0 95 51 1130 28
5.0 14.9 7.2 9.0 95 51 835 21
6.0 14 .8 7.2 8.9 94 52 610 15
7.0 14.8 7.2 8.9 94 52 490 12
8.0 14.8 7.2 8.8 93 52 350 8.
9.0 14.8 7.2 8.9 94 52 230 5.
10.0 14.7 7.1 8.7 92 52 190 4,
3.

11.0 14.4 7.0 8.3 87 52 140
12.0* 12.5 6.3 5.7 57 | 54 105 2.
13.0 11.6 6.2 3.7 36 59 75 1.
14.0 11.3 6.1 1.2 12 72 40 L.

14.5 11.2 6.1 0.3 3 77




TABLE 2(e)
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QUINSAM COAL DEVELOPMENT

NO NAME LAKE. PROFILES - 1985 BASELINE - APRIL 14

DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC

ATURE CONDUCT-
(mg/1) | % sat'n. IVITY

(m) (°C) (rel. unit) (uS/cm)

.0 9.5 6.9 10.9 103 27
1.0 8.8 6.9 10.4 96 28
2.0 8.0 6.7 10.2 93 27
3.0 6.5 6.7 10.2 89 28
4.0 6.0 6.9 9.9 86 28
5.0 5.1 7.1 9.6 81 29
6.0 4.7 7.1 9.3 78 30
7.0 4.5 6.9 8.7 72 32
8.0 4.4 7.0 8.2 68 33
9.0 4.4 6.7 7.9 66 33
10.0 4.3 6.7 7.6 63 33
11.0 4.2 6.6 7.2 59 35
12.0 4.2 6.5 7.1 59 35
13.0 4.2 6.6 7.1 59 35
14.0 4.1 6.6 6.7 55 36
15.0 4.1 6.4 6.5 53 36
16.0 4,1 6.4 6.4 53 37
17.0 4.1 6.4 6.1 50 37
18.0 4.1 6.4 6.1 50 37
18.5 4.1 6.3 5.8 47 38

+ 1% Light Transmission

CONTINUED...
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QUINSAM COAL DEVELOPMENT

IAELE_gigl NO NAME LAKE. PROFILES - 1985 BASELINE ~ JUNE 9
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°C) (rel. unit) (uS/cm) (uE./m2/sec.) | (%)
.0 17.0 7.0 9.1 101 32 550 100
1.0 17.0 7.2 9.0 100 33 280 51
2.0 17.0 7.0 8.9 99 33 140 25
3.0 15.3 6.9 9.4 101 33 91 17
4.0 11.7 6.9 10.8 107 30 55 9.9
5.0 9.6 6.7 10.2 97 31 31 5.7
6.0* 8.2 6.5 9.4 86 31 7.6 1.4
7.0 7.1 6.3 8.5 75 32 1.5 0.3
8.0 6.5 6.2 7.9 69 32
9.0 6.3 6.2 7.6 66 32
10.0 6.2 6.3 7.4 64 32
11.0 6.1 6.1 7.3 63 32
12.0 6.0 6.1 7.4 64 32
13.0 6.0 6.1 7.4 64 32
14.0 5.9 6.1 7.2 62 ) 32
15.0 5.8 6.1 7.3 63 31
16.0 5.7 6.1 7.1 61 31
17.0 5.7 6.1 6.8 | 58 32
18.0 5.6 6.1 6.1 52 32

* Secchi Depth
CONTINUED...



-26-

QUINSAM COAL DEVELOPMENT

IAELE_ZLEL NO NAME LAKE PROFILES - 1985 BASELINE - JULY 14
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°C) (rel. unit) (uS/cm) (uE./m2/sec.) | (%)
.0 21.6 7.3 8.6 104 40 3650 100
1.0 21.7 7.4 8.6 104 40 2030 56
2.0 21.6 7.3 8.6 104 40 1230 34
3.0 21.4 7.2 8.5 103 40 755 21
4.0 19.5 7.0 9.4 110 40 495 14
5.0 14,2 6.8 11.0 117 36 320 8.7
6.0 10.4 6.4 ) 93 37 180 5.0
7.0 8.5 6.2 .1 75 38 105 2.9
8.0 .5 6.1 7.2 65 38 59 1.6
9.0* 7.0 6.0 6.7 59 38 35 1.0
10.0 6.8 6.0 6.5 57 39 18 0.5
11.0 6.7 5.9 6.4 56 39 7.4 0.2
12.0 6.5 6.0 6.4 56 38
14.0 6.3 6.0 6.2 54 39
16.0 5.9 6.0 5.4 47 39
17.0 5.9 5.9 4.4 38 40
18.0 5.7 5.8 4,2 36 ' 40
18.5 5.7 5.8 4.1 35 41

CONTINUED...
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QUINSAM COAL DEVELOPMENT

TABLE 2(e) NO NAME LAKE. PROFILES - 1985 BASELINE - SEPTEMBER 22
DEPTH TEMPER- pH DISS. OXYGEN SPECIFIC LIGHT TRANSHMISSION
ATURE CONDUCT-
(mg/1) | % sat'n. IVITY
(m) (°c) (rel. unit) (uS/cm) (uE./mé/sec.) | (%)
.0 14.5 7.2 9.3 98 32 2500 100
1.0 14.5 7.3 9.2 97 34 1920 77
2.0 14,5 7.3 9.1 96 34 940 38
3.0 14.5 7.1 9.0 95 34 550 22
4.0 14.5 7.1 9.0 95 34 355 14
5.0 14.4 7.1 8.9 94 34 220 8.8
6.0 14.3 7.0 8.8 93 34 135 5.4
7.0 13.1 6.4 8.0 82 31 83 3.3
8.0 9.2 6.2 5.8 54 31 45 1.8
9.0* 8.0 6.0 4.9 44 31 29 1.2
10.0 7.5 6.0 4.6 41 31 15 0.6
11.0 7.3 5.9 4,2 37 31 8.5 0.3
12,0 6.9 5.9 4,2 37 32
13.0 6.6 5.9 4.2 37 32
14.0 6.3 5.9 3.7 32 32
15.0 6.2 5.9 3.3 29 33
16.0 6.0 5.9 2.0 17 32
17.0 5.9 5.8 1.1 9 35
18.0 5.9 5.8 0.1 1 39
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QUINSAM COAL DEVELOPMENT

TABLE 2(f) STREAMS. PROFILES - 1985 BASELINE
STATION DATE TEMPERATURE pH DISS. OXYGEN SPECIFIC
CONDUCTIVITY
(°C) (rel. unit) (mg/1) (% Sat'n.) (uS/cm)
1 Apr. 9.4 6.8 10.6 99 47
June 14,7 7.3 9.4 99 47
July 20.9 7.3 8.0 95 55
Sept. 13.9 7.3 9.3 97 52
4 Apr. 9.6 6.8 10.9 103 23
June 17.2 7.0 9.1 101 29
July 22.8 6.5 6.2 76 38
Sept. 10.8 6.5 8.0 77 38
5 Apr. 11.0 6.4 10.5 102 32
June 17.5 7.2 9.2 103 39
July 23.1 7.5 8.5 105 51
Sept. 15,7 7.2 9.1 98 51
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Physical and Chemical

TABLE 3(a)
TABLE 3(b)
TABLE 3(c)
TABLE 3(d)
TABLE 3(e)
TABLE 3(f)

GOOSENECK LAKE

LONG LAKE

MIDOLE QUINSAM LAKE, STATION 1
MIDDLE QUINSAM LAKE, STATION 2
NO NAME LAKE

STREAMS



QUINSAM COAL DEVELOPMENT
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TABLE 3(a) GOOSENECK LAKE. PHYSICAL AND CHEMICAL (units in mg/1 unless otherwise stated)
~ 1985 BASELINE
DATE | DEPTH TOTAL HARDNESS SULFATE | TURBIDITY RESIDUE
ALKALINITY

(m) Ca,Mg | Total (FTU) Non-Filterable | Filterable | Total
Apr. 1.0 18.0 19.6 19.7 2 0.53 <5 43 47
5.0 18.0 19.7 19.6 2 0.53 <5 42 45
16.0 17.0 18.1 18.1 2 0.8 <5 3B 40
33.0 17.5 18,5 18.6 2 0.40 <5 41 45
June 1.0 19.0 21.8 22.2 2 0.38 <5 32 2
5.0 17.7 21.4 22.0 2 0.39 <5 31 31
10.0 17.0 19.4 19.6 2 0.4 <5 30 30
3A.0 16.0 13.7 19.1 2 0.48 <5 ¥ 36
Jduly 1.0 20.4 19.4 19.4 4 0.10 <5 31 31
5.0 19.6 18.9 18.9 4 0.23 <5 31 31
15.0 16.9 15.9 15.9 4 0.13 <5 29 29
35.0 16.9 15.9 15,9 4 0.13 <5 29 29
Sept. 1.0 2.4 21.4 21.5 2 0.28 <5 21 21
8.0 20.4 21.3 21.3 2 0.28 <5 21 21
20.0 17.2 18.3 18.3 2 0.28 <5 18 18
36.0 17.6 18.4 18,5 2 0.3 <5 21 21
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QUINSAM COAL DEVELOPMENT

TABLE 3(b) LONG LAKE. PHYSICAL AND CHEMICAL (units in mg/1 unless otherwise stated)
- 1985 BASELINE

DATE | DEPTH TOTAL HARDNESS SULFATE | TURBIDITY RESIDUE
ALKALINITY
(m) Ca,Mg | Total (FTU) Non-Filterable | Filterable | Total
Apr. 1.0 11.0 10.9 11.1 1 0.65 7 35 42
3.0 11.0 11.1 11.5 1 0.65 5 34 39
9.0 12.0 12.3 12.8 2 0.75 5 3 43
20.0 12.0 12.7 13.2 2 0.75 5 42 47
June 1.0 13.0 13.8 14.0 2 0.50 <5 29 2
3.0 12.5 14.1 14.5 2 0.53 <5 31 3l
7.0 11.0 12.3 12.6 2 0.60 <5 29 29
19.0 11.0 12.3 13.0 2 0.70 <5 32 32
July 1.0 15.0 12.5 12.6 3 0.28 <5 23 23
3.0 15.0 12.7 12.9 3 0.23 <5 28 28
10.0 12.1 10.7 10.9 3 0.25 <5 29 29
20.0 11.7 10.6 10.9 4 0.40 <5 54 54
Sept. | 1.0 14.5 13.6 13.6 2 0.25 <5 22 22
6.0 29.0 13.7 13.7 2 0.23 <5 23 23
14.0 11.8 12.1 12.4 2 0.23 <5 27 27
19.0 12.5 12.3 12.9 2 0.38 <5 22 22
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QUINSAM COAL DEVELOPMENT

TABLE 3(c) MIDDLE QUINSAM LAKE, STATION 1. PHYSICAL AND CHEMICAL (units in mg/1 unless otherwise stated)

- 1985 BASELINE
DATE | DEPTH TOTAL HARDNESS SULFATE | TURBIDITY RESIDUE
ALKALINITY

(m) Ca,Mg | Total (FTU) Non-Filterable | Filterable | Total
Apr. 1.0 14.5 17.1 16.9 2 0.53 <5 33 37
4.0 14,5 17.2 17.0 2 0.50 5 34 39
10.0 15.0 18.9 18.8 2 0.61 6 32 38
15.0 15.0 17.7 18.2 2 0.65 <5 33 37
June 1.0 17.0 19.5 19.3 2 0.51 <5 29 29
4.0 18.3 19.1 18.9 2 0.43 <5 26 26
9.0 16.0 17.6 17.8 3 0.53 <5 29 29
14.0 16.0 17.1 17.5 2 0.76 <5 32 32
July 1.0 21.2 21.5 21.7 3 0.25 <5 32 KV
5.0 21.2 21.7 21.7 3 0.2 <5 33 33
11.0 16.9 17.9 18.0 3 0.23 <5 34 A
15.0 16.9 18.3 18.4 3 0.30 <5 63 63
Sept. 1.0 19.6 22.2 22.5 2 0.20 <5 K3 30
8.0 19.2 2.1 22.3 2 0.20 <5 25 25
12.0 15.7 18.3 18.4 2 0.28 <5H 30 31
15.0 16.1 18.6 19.0 2 0.83 <5 35 35
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QUINSAM COAL DEVELOPMENT

TABLE 3(d) MIDDLE QUINSAM LAKE, STATION 2. PHYSICAL AND CHEMICAL (units in mg/1 unless otherwise stated)

- 1985 BASELINE
DATE | DEPTH TOTAL HARDNESS SULFATE | TURBIDITY RESIDUE
ALKALINITY

(m) Ca,Mg | Total (FU) Non-Filterable | Filterable | Total
Apr. 1.0 15.0 17.7 18.0 2 0.46 5 29 #
4.0 15.0 17.6 17.6 2 0.48 <5 37 42
10.0 15.0 17.3 17.2 2 0.59 <5 32 37
15.0 16.0 17.8 17.7 2 2.40 <5 3 37
June 1.0 17.3 18.6 18.8 2 0.39 <5 35 35
4.0 18.0 18.7 18.7 2 0.40 <5 25 25
9.0 16.5 17.3 17.4 2 0.3 <5 31 31
14.0 16.0 17.2 17.2 2 0.39 <5 28 28
July 1.0 2.8 21.4 21.3 3 0.18 <5 33 33
5.0 20.8 21.2 21.2 3 0.18 <5 32 K
11.0 17.4 17.7 17.6 3 0.20 <5 K A
15.0 17.4 17.6 17.6 3 0.23 <5 30 30
Sept. 1.0 20.8 21.9 22.1 3 0.23 <5 29 29
8.0 21.2 22,2 22.3 2 0.18 <5 33 3
12.0 17.2 18.3 18.5 2 0.33 <5 33 33
15.0 16.5 18.5 18.7 2 0.3 <5 K K
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QUINSAM COAL DEVELOPMENT

TABLE 3(e) NO NAME LAKE. PHYSICAL AND CHEMICAL (units in mg/l1 unless otherwise stated)
- 1985 BASELINE

DATE | DEPTH TOTAL HARDNESS SULFATE | TURBIDITY RESIDUE
ALKALINITY
(m) Ca,Mg | Total (FTU) Non-Filterable | Filterable { Total
Apr. 1.0 11.0 11.0 11.0 2 1.00 6 31 37
4.0 11.0 10.7 10.9 2 0.18 <5 32 b
10.0 10.5 11.0 11.3 2 0.53 <5 32 36
15.0 13.3 13.3 14.1 2 1.50 <5 40 45
June 1.0 12.6 13.7 14.5 1 0.56 <5 25 25
4.0 12.5 13.5 14.2 2 0.73 <5 21 27
9.0 11.0 12.3 12.9 2 0.74 <5 29 29
14.0 11.0 12.9 15.0 2 2.30 <5 32 K7
July 1.0 34.0 12.4 12.5 3 0.28 <5 33 33
5.0 3A.5 12.3 12.4 4 0.43 <5 31 31
11.0 29.0 10.4 10.9 3 0.40 <5 23 23
15.0 31.0 10.4 11.1 4 0.93 <5 26 26
Sept. 1.0 14.8 14.0 14,1 2 0.23 <5 20 20
8.0 14.1 13.7 13.8 2 0.23 <5 17 17
12.0 12.2 11.7 12.3 2 0.43 <5 23 23
15.0 12.5 12.0 13.4 3 1.00 <5 26 2%
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Nutrients

TABLE 4(a)
TABLE 4(b)
TABLE 4(c)
TABLE 4(d)
TABLE 4(e)
TABLE 4(f)
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GOOSENECK LAKE

LONG LAKE

MIDDLE QUINSAM LAKE, STATION 1
MIDDLE QUINSAM LAKE, STATION 2
NO NAME LAKE

STREAMS



TABLE 4(a)
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QUINSAM COAL DEVELOPMENT

GOOSENECK LAKE.

NUTRIENTS (mg/1) - 1985 BASELINE

DATE | DEPTH | TOP TP NO3 NO NH3 | TON | PN PC
Apr. 1.0 | <.002 | <.002 | <.005 | <.005 | .005 | .06 | <.01 | .177
5.0 [ <.002 | .003 | <.005 | <.005 | <.005 | .06 | <.01 { .l64

16.0 | <.002 | <.002 [ .008 | <.005 | <.005 | .06 | <.01 | .125

33.0 | <.002 | <.002 | .009 | <.005 | <.005 [ .06 | <.01 | .147

June 1.0 | <.002 | <.002 | <.005 | <.005 [ .006 | .06 | <.01 [ .126
5.0 | <.002 | <.002 | <.005 | <.005 | <.005 | .06 | <.01 | .137

10.0 | <.002 | <.002 | <.005 | <.005 | <.005 | .05 | <.01 | .144

34,0 | <.002 | <.002 [ .008 | <.005 | <.005 | .06 | <.01 | .176

July 1.0 | <.002 | <.002 | <.005 | <.005 | .007 | .08 | <.01 | .121
5.0 | <.002 | <,002 | <.005 | <.005 | .006 | .07 | <.01 | .152

15.0 | <.002 | <.002 | <.005 | <.005 | .006 | .06 | <.01 | .140

35.0 | <.002 | <.002 | <.005 { .006 | .009 | .08 | <.01 | .141

Sept. | 1.0 | <.002 | <.002 | <.005 | <.005 | .006 | .09 | <.01 | .167
8.0 | <.002 | <.002 | <.005 { <.005 | <.005 | .08 | <.01 | .244

20.0 | <.002 | <.002 | .005 | <.005 { .006 | .07 | <.o1 | .257

36.0 | <.002 | .002 | .019 | <.005 | .011 | .07 | <.01 | .154
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QUINSAM COAL DEVELOPMENT

TABLE 4(b) LONG LAKE. NUTRIENTS (mg/1) - 1985 BASELINE.

DATE DEPTH TDP TP NO3 NO2 NH3 TON | PN PC
Apr. 1.0 <.002 .002 .007 | <.005 .007 | .10 |<.020 .291
3.0 .002 .003 .007 | <.005 .005 | .09 |<.020 .199
9.0 .002 | <.002 .025 | <.005 .007 | .10 {<.020 .229
20.0 .002 | <.002 030 | <.005 .009 | .11 [<.020 .227
June 1.0 <.002 | <.002 .005 | <.005 | <.005 | .11 | .010 .189
3.0 <.002 | <.002 .005 | <.005 | <.005 | .10 | .010 .210
7.0 <.002 | <.002 .005 | <.005 | <.005 | .07 | .013 .216
19.0 <.002 | <.002 .015 | <.005 | <.005 | .09 [<.010 .182
July 1.0 <.002 | <.002 .12 |<.010 .181
3.0 <.002 .003 .12 1<.010 .181
10.0 <.002 | <.002 .09 | .010 .153
20.0 <.002 .003 .12 [<.010 .139
Sept. 1.0 .003 | <.002 .005 | <.005 | <.005 | .12 | .019 .218
6.0 .003 .002 .005 | <.005 | <.005 | .13 | .018 .393
14.0 .003 | <.002 .015 | <.005 | <.005 | .10 }<.020 .085
19.0 .005 .004 .042 | <,005 | <.005 | .14 |<.010 171
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QUINSAM COAL DEVELOPMENT

TABLE 4(c) MIDDLE QUINSAM LAKE, STATION 1. NUTRIENTS (mg/1)
- 1985 BASELINE

DATE DEPTH TDP TP NO3 NO2 NH3 TON PN PC
Apr. 1.0 <.002 .003 .007 | <.005 .005 | .11 .035 | .341
4.0 <.002 .005 .007 | <.005 | <.005 | .10 .019 | .254
10.0 <.002 .003 .013 | <.005 .005 | .10 012 | .195
15.0 <.002 .003 .016 | <.005 .008 | .11 016 | .233
June 1.0 .003 | <.002 | <.005 | <.005 .007 | .16 .021 | .392
4.0 <.002 | <.002 | <.005 | <.,005 | <.005 | .08 011 | .303
9.0 <.002 .002 | <.005 | <.005 | <.005 | .06 <.010 | .253
14.0 <.002 | <.002 .008 | <.005 .013 | .08 <.010 | .205
July 1.0 <.002 .005 | <.005 .006 .006 | .14 .036 | .443
5.0 <.002 .004 | <.005 .006 .005 | .09 .011 | .579
11.0 <.002 <.005 .006 .006 | .07 <010 | .171
15.0 <.002 .005 | <.005 .006 011 { .09 <010 | .222
Sept. 1.0 .002 .009 | <.005 | <.005 .008 | .13 .043 | .552
8.0 <,002 .003 | <.005 | <,005 | <.005 | .07 .010 | .258
12.0 .002 | <.002 | <.005 | <.005 .012 | .09 .010 | .189
15.0 .002 .002 | <.005 | <.005 .055 | .14 .015 | .241
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QUINSAM COAL DEVELOPMENT

TABLE 4(d) MIDDLE QUINSAM LAKE, STATION 2. NUTRIENTS (mg/1)
- 1985 BASELINE

DATE DEPTH TDP TP NO3 NOo NH3 TON PN PC
Apr. 1.0 <.002 .002 .008 | <.005 | <.005 | .08 .019 .255
3.0 <.002 .003 .007 | <.005 | <.005 | .09 .010 .190
.0 <.002 .004 .010 | <.005 | <.005 | .08 .010 .193
13.0 <.002 .003 .012 | <.005 .007 | .08 .012 .195
June 1.0 <.002 | <.002 | <.005 | <.005 | <.005 | .09 .014 .248
4.0 <,002 | <.002 | <.005 | <.005 | <.005 | .07 .012 .193
.0 <.002 | <.002 | <.005 | <.005 .005 | .09 .007 .174
13.0 <.002 [ <.002 | <.005 } <.005 .008 | .08 .012 .204
July 1.0 <.002 .002 | <.005 .006 | <.005 | .09 | <.010 .167
5.0 <.002 .002 | <.005 .006 | <.005 | .11 | <.010 .225
10.0 <.002 .003 | <.005 .006 .005 | .08 .011 .180
14.0 <.002 .006 | <,005 .006 .009 | .08 | <.010 .185
Sept. 1.0 <.002 | <.002 | <.005 | <.005 .006 | .08 | <.010 .339
10.0 <.002 | <.002 | <.005 | <.005 014 | .07 | <.010 .147
13.0 <.002 .004 | <.005 | <.005 | <.005 | .07 .024 . 305
14.0 <.002 .004 | <.005 | <.005 | <.005 | .07 .033 .334
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QUINSAM COAL DEVELOPMENT

TABLE 4(e) NO NAME LAKE. NUTRIENTS (mg/1) - 1985 BASELINE

DATE DEPTH TDP TP NO3 NO2 NH3 TON PN PC
Apr. 1.0 <.002 .004 .009 | <.005 | <.005 | .09 .025 .332
.0 .002 .004 .010 | <.005 .005 | .08 .027 .308
.0 <.002 .006 .022 | <.005 .005 [ .12 | <.020 .229
16.0 .002 .004 .048 | <.005 012 | .20 | <.020 .246
June 1.0 <,002 | <.002 | <.005 | <.005 006 | .21 .025 .373
.0 <.002 | <.002 | <.005 | <.005 | <.005 | .10 .023 .310
.0 <.002 | <.002 [ <.005 | <.,005 | <.005 | .07 033 | .365
17.0 <.002 | <.002 | <.005 | <.005 | <.005 | .08 .017 .323
July 1.0 <.002 .002 | <,005 .005 007 | .13 | <.010 .275
3.0 <.002 .002 | <.005 .005 | <.005 ( .12 .012 .215
11.0 <.002 .003 | <.005 .005 .011 | .09 | <.010 .176
17.0 <.002 .006 .018 .006 .006 | .12 | <.010 .230
Sept. 1.0 .003 .003 | <.005 | <.005 | <.005 | .15 .011 .221
6.0 .002 .003 | <.005 | <.005 | <,005 | .13 .010 .179
12.0 .005 .006 | <.005 | <.005 .008 | .10 | <.010 .167
17.0 .006 .009 .079 | <.005 .009 | .17 | <.020 .441
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Heavy Metals in Water

Detectijon Limits.

TABLE 5

5

HEAVY METALS IN WATER AT OR BELOW DETECTION LIMITS

Dissolved Heavy Metals.

TABLE
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6(b)
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6(d)
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GOOSENECK LAKE., DISSOLVED HEAVY METALS IN WATER
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METALS IN WATER COLUMN

MIDDLE QUINSAM LAKE, STATION 2. ODISSOLVED HEAVY
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WATER COLUMN
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STREAMS. TOTAL HEAVY METALS IN WATER COLUMN
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QUINSAM COAL DEVELOPMENT

TABLE 5 HEAVY METALS IN WATER AT OR BELOW THE DETECTION LIMITS (mg/1)
- 1985 BASELINE

DETECTION LIMITS
METAL ICAP ATOMIC ABSROPTION*
Dissolved / Extractable / Total | Dissolved Total

Antimony (Sb) 0.05
Arsenic (As) 0.05
Beryllium (Be) 0.001
Cadmium (Cd) 0.002 0.0005 0.0006
Chromium (Cr) 0.005
Cobalt (Co) 0.005
Copper (Cu) 0.005 0.001 0.001
Lead (Pb) 0.02 0.001 0.001
Nickel (Ni) 0.02
Selenium (Se) 0.05
Tin 0.05
Vanadium (V) 0.005

* Atomic absorption analyzed during the July survey period.



TABLE 6(a)

GOOSENECK LAKE.
- 1985 BASELINE
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QUINSAM COAL DEVELOPMENT

DISSOLVED HEAVY METALS IN WATER COLUMN (mg/1)

DATE | DEPTH Al B Ba Ga | Fe Mn Mo M| Si] & Ti In
(m)

Apr. 1.0 | <.05 1 .004 .001 | 6.8 | .015 .003 005 ) .7 (1.8} .010 | <.002 .003
50 | <.051{ .016 .001 | 6.8 | .015 .003 005 .7 11.8) .010 | < .002 .002
16.0 | <.05| .004 001 | 6.2 | .022 .005 .00 811.9].010 | <.0m 002
3.0 {<.056].011 001 | 6.4 | .026 .006 005 | .8(1.9].010§ < .002 .003

July { 1.0 [ <.05} .015 001 | 6.7 | .013 .001 0051 6 .9 .011 { < .002 .003
5.0 | <.05 | .011 .001 | 6.6 | .012 .001 0051 .6 .9 .010 | <.002 .002
150 | <. .004 002 | 5.5 { .007 .001 .005 .6 [ 1.0} .009 | < .002 .002
33H.0 | < .009 .002 | 5.5 .011 .001 006 | .6 1.2].009 | <.002 .002

Sept.| 1.0 | <.05] .038 002 | 7.2 1 .006 .003 005 7] .9 .014 ) <.002 .002
8.0 | <.05 ] .027 001 7.2 .007 < 001 .005 g 91 .013 | <.002 .002
2.0 j<.05] .07 002 | 6.1 | .006 < 001 005 8 11.8] .012 | <.0®R .002
36.0 | <.05] .013 .002 | 6.1 | .019 .008 .005 8 {211 .012 | < .002 .004




- 46 -

QUINSAM COAL DEVELOPMENT

TABLE 6(b) LONG LAKE, DISSOLVED HEAYY METALS IN WATER COLUMN (mg/1) - 1985 BASELINE

DATE | DEPTH Al B Ba Ca Fe Mg M Mo Na Si Sr Ti In
(m)

Apr. 1.0 <.06 ] .005 .001 3.3 .043 (.7 004 005 | 1.2 2.7 4 .009 | < .002 .003

3.0 .06 | ,011 001 3.3 1 .048 1.7 .005 L0511 1.3 2.7 1 .010 } <.002 .002

9.0 <. 009 001 3.8 .131 ] .7 .048 001 1.413.1].010¢} < .00 .003

20.0 < .05 ] .014 .002 3.9 .137 | .7 .058 005 ] 1.4 3.2 ] .011 | < .002 .002

July 1.0 <.05 | .004 .02 3.9 .032 1.7 .001 005 (1.2 ] 1.4 | .013 | < .002 004

3.0 < .05 ¢ .011 002 14,01 .032 | .7 .001 006 11,2 1.4].012 ) < .002 .002

10.0 < .05 | .024 002 3.31.0501| .6 015 00511019 .010 | <.002 .002

20.0 < .024 002 3.31.106 | .6 .021 006 11,0211 .010] <.0® .002

Sept.| 1.0 <.,05 1| .016 002 4,11 .015 | .8 .002 006 | 1.511.61 .016 | < .002 .006

6.0 <.,05 1| .03 .002 4,11.013| .8 < .001 L0511.5|1.6] .016 | < .002 002

14.0 <.05} .038 .002 3.6 ] .053 1.7 02 006 11.312.4 1 .012 ) <.002 00

19.0 <.05 ] .005 002 3.7 1 .154 | .7 .169 005} 1.3}13.1].015] <.002 .002




TABLE 6(c)

MIDDLE QUINSAM LAKE, STATION 1,
(mg/1) - 1985 BASELINE
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QUINSAM COAL DEVELOPMENT

DISSOLVED HEAVY METALS IN WATER COLUMN

DATE | DEPTH Al B Ba Ca Fe Mg M Mo Na Si S T n
(m)

Apr. 1.0 .05 .020 002 |5.8].0851) .71 .016 005114422 012 | < .02 .003
4.0 05 011 002 1 5.8 .047 | .71 .017 0054 1.4 (2.2 .012 | < .002 002
10.0 05 011 002 1 6.4} .059 | .7 .023 0061141125 .012 ] <.002 .002
15.0 .06 .001 Q01 15,91 .05 .71 .02 005 1150122 .010 § <.002 .002

June 1.0 .05 .001 001 16,3 .055] .8 .005 0051 1.2 1 1.4 .013 ) < .002 .48
4.0 .05 001 001 | 6.4} .058 | .8 .005 OB 1.2 1.3 .013 14 <.002 016
9.0 .05 .001 001159 .034 | .81 .00 005 11.6)1.5¢ .012 (| < .002 013
14.0 05 .001 00215914 .111) .71 .014 006 12111.6) .013 1 <.0R 011

July 1.0 05 0138 O01)17.271.017%).97.002 OB 1.1 1.2 .014 ) < .002 048
5.0 .05 015 001 7.3 .0231 .91 .003 005110 1.5 .014 | <.002 .003
11,0 .05 .027 001160 .034 ) .71 .00 0B 119}11.61) .013 (< .002 .002
15.0 .05 .030 002 16,11} .08} .71 .0L3 005123 1.61] .014 | < .002 .002

Sept.| 1.0 .05 025 011751 .015).9%.011 005 9 91 .015 | < .002 L051
8.0 05 .018 0o01]7.4).014 1.9} .006 005 9 91 .014 ] < .0 005
12.0 .05 007 002 16.1).019)] .81 .012 005t 2.3 91016 | < 002 002
15.0 05 .029 003 16,14 .060) .81 .142 Ok 1 3.211.61] .018 1 < .002 .003




TABLE 6(d)

MIDDLE QUINSAM LAKE, STATION 2.
(mg/1) - 1985 BASELINE

QUINSAM COAL DEVELOPMENT
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DISSOLVED HEAVY METALS IN WATER COLUMN

DATE | DEPTH Al B Ba Ca Fe {Mg| ™ Mo Na Si Sr Ti n
(m)
Apr, 1.0 | < .05 .001 .001 159 (.0481.7].015]<.,005]|1.21)211}.011]/ < .00 002
3.0 | <.0b .001 001 |59 |.046|.7].016]|<.005{1.3(2.2].0121}<.0 .002
8.0 | <.05 .001 0’ |59].053).7].05(<.005]1.5/[22].012]<.002 .002
13.0 { < .05 .016 .02 | 6.0 .0% |.7].027 | <.005|1.5]2.2] .012] < .002 002
dune { 1.0 | < .05 .003 .00l (6.5 .061( .8{.005]<.005]1.2{1.3].013{< .002 .005
4.0 | < .05 .006 001 16,51.051].8f.005]<.005]|1.2]1.2].0131{ < .002 012
9.0 | < .05 .001 001 6.1 |.029).7).0031<.,006)13])1.5].0121< .00 011
13.0 [ < .05 .008 001 1591.029}.7{.005}<.005(1.6]|1.3](.0121 < .002 .006
duly | 1.0 | <.05 .024 0014717,2).006).9].002(<.005/|1.1]|1.6].014]< .00 004
5.0 | <.05 .018 001 {7.1{.05(.,9].000|<.005([10(1.1].0141 < .00 002
10,0 | < .05 .030 00l 15.9).0121.7].002}<.005}1.51]1.27].013 < .002 .002
140 | < .05 .006 .00l 58] .015|.7).003)<.005)}1.7])1.11].013](< .0 .002
" Sept.| 1.0 | < .05 .018 001 17.4(.012(.8].002]c<.00® 9 91 .015 ] <.002 .008
10.0 | < .05 018 01 }741.011.9].02]<.005| .9 9| .015 | < .002 002
13.0 | <.06 .018 .002]16.,0f.014].8].007|<.0056)24]| .6|.016] < .002 002
140 | <.06 .018 002 {6,1.011 |.8].016|<.005]24]/|<.1]1].017]/<.002 .002
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QUINSAM COAL DEVELOPMENT

TABLE 6(e) NO NAME LAKE. DISSOLVED HEAVY METALS IN WATER COLUMN (mg/1)
- 1985 BASELINE

DATE | DEPTH Al B Ba CGa Fe | Mg Mn Mo Na Si Sr Ti In
(m)

Apr. 1.0 { <.05] .011 LO00L | 3.3 .053 7.7 005 1 <.,006 111129 .009 | <.002 .003
3.0 |<.05).005)<.,001]3,2}.0611.6 009 [ <.00511.0)28 | .008 | <.002 | <.002
6.0 | <.05] .004 | <.001 |3.3).097]3.6 021 }<.006 | 1,029 | .08 ] <.002| < .002
16.0 | < .05 | .007 001 | 4.1 .374 | .7 A7 1 < .005 1 1.2 | 3.4 | .010 | < .002 .002

June 1.0 | <.05|.015 < .001 |4.1 .02 .8{<.001]<.005]1.,1}23].012] < .002 .005
30 |]<.05|.015}<.,001 {40} .09 |.8}<.001]<.005]|1.0¢22] .011 | <.002 017
6.0 | <.05].02 {<.001]{3.5].016].7 0 | <.00511.0(24(.01 [|<.002 .006
17.0 1 <.05| .013}<.00L}3.6| .407 .7 006 | <.006 |1.02.7 ] .011} <.002| < .002

July 1.0 }<.05}.021 | <.,001 §{3.8].038j.7 .002 006110} 1.5 010 <.002 .006
30 | <.05}.017 j<.,001 3.7 .08].7 0031 <.005 (1.0} 1.4 .010 | <.002 | < .002
11.0 { <.05 ] .024 | <.001 |3.2] .164 | .6 016 1 <.006 109 |19 .008|<.002]<.002
170 | <.05].011 ]<.001|3.2|.250]|.6 043 1<.005)0.9 )20} .008)<.002|<.002

Sept.| 1.0 | < .05 |<.001 | <.001 { 4.0 | .02 | .9 00l | <.005¢1.2)2.1] .013 ] < .002 .006
6.0 <.05]| .016 | <.001 { 4.0 .022 | .9 001 | <.0056)1.2)2.4) .013 ] <.002 ] <.002
12,0 | < .05} .038 001 (3.4 .244(.8 062 | <.005]1.1]2.4{.011 | <.002 | < .002
170 | <.05| .08 002 135 .346 | .8 392 | <006 1 1.1 13.2] .012 | < .00 .002
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TABLE 7(a)

GOOSENECK LAKE.
- 1985 BASELINE

-5] -

QUINSAM COAL DEVELOPMENT

TOTAL HEAVY METALS IN WATER COLUMN (mg/1)

DATE | DEPTH Al B Ba Ca| Fe M| M Mo Na | Si Sr Ti in
(m)
Apr. 1.0 06 .001 001174 (.023].7].003)<.005]|0.6(1.9]}.011 | < .002 .03
5.0 05 .007 001 |(751.019.7].002<.005(0.71]2.0].011] < .002 .002
16.0 05 .003 002 16,9 .031|.6|.006([<.006081]21]{.010 .003 .002
33.0 .05 .003 002 (7.0].018{.6(.006]<.005|0.812.21.010] < .002 .003
Jue | 1.0 05 .001 001 [ 7.5 .05 .7 ].002}|<.005/0.7]1.3].012 | < .002 154
5.0 .05 .001 001 }7.41.027}.7}).002<.006]081}1.31|.012]c< .00 .333
10.0 .05 .002 001 16.7|.015).7{.001]<.005|0.8]|1.4]{.011 | <.002 112
3#.0 % .002 002 {64 .051}f.71.006)<.006]081|1.7].011 | < .002 .035
July | 1.0 05 017 .00l 16,9 }.034(.7|.003|<.0056}0.61}1.3].010] < .00 005
5.0 05 .007 .001 |69} .00 |.7).003]<.005]0.6[0.8]{.010{<.002 002
15.0 .05 012 .001 {581.03%6|.6|.003j<.006)|06]|1.3].009]|c<.002 .003
3.0 .8 .020 002 159 (.082].7)].006<.005(0.7(1.3].009 | < .00 004
i Sept.| 1.0 .05 .001 001 |80}.027).9|.004|<.005{0.8(0.9].014 /< .002 002
8.0 .05 .026 002180 .08} .9].005}<.005)0.8]0.9) .014| < .002 .002
20.0 05 .001 002 }16.7].017 ] .8|.006{<.005(0.81]1.8].013]{c<.002 .002
3%6.0 B .02 003168} .063] .8 .023 010 [ 0.9 1.7 ] .013 | <.002 .007
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QUINSAM COAL DEVELOPMENT

TABLE 7(b) LONG LAKE. TOTAL HEAVY METALS IN WATER COLUMN (mg/1) =~ 1985 BASELINE

DATE | DEPTH Al B Ba Ca Fe Mg M Mo Na Si S T In
(m)

Apr. 1.0 < .05 002 .001 3.6 | .051}.7].0|<.005])1.2{2.8] .00 L0186 002
3.0 < .05 .006 .002 3.6 1.0481.71.005]<.005]1.31}12.81 .010 017 .002
9.0 < .05 006 .002 4,1 .152 | .71 .050 | <.006]1.4]3.3].011 016 .003
20.0 < .05 001 .002 4,31 .156 | .7 { .061 | <.,005}1.41]3.4] .012 .016 .002

June 1.0 07 005 .002 4,11 .053 ] .81 .005}1<.0051}1.412.1] .013 .002 .002
3.0 < .05 .001 .002 43(1.074 ) .81 .006|<.006]1.4]2.1].014 002 072
7.0 .06 .001 .002 3.8 1.095(.7].027 1<.0056]1.5})2.3] .011 002 .002
19.0 <.0B .001 .002 3814 .187 | .7 042 {<.005]1.3| 2.6 .011 .002 .096

July 1.0 .07 029 .002 401} .052 1 .8 .0041<.005 1.2} 1.3| .012 .02 002
3.0 07 .029 .002 4,11 .052 ) .8 .004|<.,005]1.2]1.51 .012 .002 .003
10.0 .08 .024 .001 3.1 .077}.71.019|<.005}1.11]1.8 1 .009 002 003
20.0 .09 .024 .002 35(1.251 | .7 .037 1 <.005}1.1]2.01{ .00 .002 .002

Sept.| 1.0 < .05 .001 002 (4.4 ) .026 ] .9 .04 ] <.,005)15])1.9] .016 .002 007
6.0 < .06 .001 .002 45).0241 9| .04 ) <.005]1.51}1.9] .016 .002 002
14.0 < .05 .001 002 [40].090|.8].031{<.005|141]2.6]| .013 .002 .002
19.0 05 .001 002 4,31 .316 1 .9] .194 | < .005] 1.4 | 3.5 .015 .002 002
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QUINSAM COAL DEVELOPMENT

TABLE 7(c) MIDDLE QUINSAM LAKE, STATION 1. TOTAL HEAVY METALS IN WATER COLUMN (mg/1)
- 1985 BASELINE

DATE | DEPTH Al B Ba Ca Fe Mg M Mo Na Si Sr Ti n
(m)

Apr. 1.0 < .05 .003 002162 .048|.71.0161<.06§1.41]22].012 .033 004
4,0 < .05 .003 002161 1.052).71.017 1<.005(1.4]2.2] .012 .032 002
10.0 < .05 .006 002 163 .063) .7 .024:<.,006}11.41]2.41].012 030 | < .002
15.0 < .06 007 001 16.2].073 1 .7 | .024 006 11,51 2.2 .011 033 | < .02

June 1.0 < .05 002 002 |1 6.6 | .070 71.0051<.005¢f1.1}1.3¢.012 ] < .002} < .002
4.0 <.B .012 JOOL | 6.5 | .055 71.005(<.005]1.0]1.3|.013 | < .002 | < .002
9.0 < .05 .08 001160} .221] .6 .003]<.005711.311.3|.012 1} < .0021| <.0®@
14,0 < .06 .012 002 1591 .110 6] .0151<.00619)1.6{ .0131 < .002 214

July 1.0 < .B 012 001 47.11.041).91.005]<.005)1.111.4] .014 ] <.002 052
5.0 <.051<.001 001 317.21.048].9}1.00561<.005|1.111.5].015 ¢} < .002 .007
11.0 <,05 ]« .001 001159 .067 | .81.0061<.0619]|1.6 .0121} <.002 005
15,0 < .05 012 021607 111 .7 .0151<.005(2.3]1.61 .014 ]| <.002 04

Sept.| 1.0 < .05 030 001 181)|.025).9].0051<.005(09])10]1.015] <.002 032
8.0 < .05 026 | <.00118.2(.033).91.007]<.0056]081§1.0] .015 1§ < .02 .008
12.0 < .05 «<.001 LO21o68¢1.049).81.019 <,006}251}1.0f.017 | < .002 004
15,0 ] <.06] < .001 03168 .2821.8].171]<.0063.2]11.8].017 | < .00 | < .00
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QUINSAM COAL DEVELOPMENT

TABLE 7(d) MIDDLE QUINSAM LAKE, STATION 2. TOTAL HEAVY METALS IN WATER COLUMN (mg/1)
- 1985 BASELINE
DATE | DEPTH Al B Ba Ca Fe Mg M Mo Na Si S Ti n
(m)
Apr. 1.0 .05 .007 0L 1 6.1 .08 .71 .015 0B 12121 | .011 033 | < .002
3.0 05 .007 001 16,2 .052 | .71 .016 00511122 .012 034 1 < .002
8.0 .05 011 002 16.2 ) .057 1.7 .05 006 11.5)2.2 1) .012 035 | < .002
13.0 .05 011 002 1 6.2 .057 | .7 .027 005 ]1.5]2.21] .012 .03 | < .002
June 1.0 .09 .001 003 | 6.31.064) .7 ¢ .005 005111 41.31.013)«<.002]) <.002
4.0 05 .009 Q011631 .08 .71 .00 Ok 1.1 )1.3].013 1 <.002 | < .00
9.0 .05 005 L02 1 5.8 .03 ¢ .71 .003 005 11,311,341 .012 0 <.002 ) < .002
13.0 05 .001 002 |5.84.033].7]1 .004 OB 15)1.3¢1.012 ] <.002 ) < .002
July 1.0 .05 012 oL 7.1 .05 .91 .04 001 1.1 1.7 .014 | < .002 005
5.0 06 .009 001 ]17.0 .043 ] .8} .005 OS5 1 1.1 1.371.015 ¢ <.002 002
10.0 05 .005 0011581 .027 .71 .004 00 1.5 1.3 ] .014 | < .002 002
14.0 05 .010 00215814 .035].8].005 005 1 1.7 1.4 .013 1 < .002 | < .002
Sept.] 1.0 05 001 001 18.31.03) .9} .06 005 10.811.01( .016 | < .002 009
10.0 .05 .038 001 18,2 .030] .9} .006 006 10.9)1.0) .015 | < ,002 .003
13.0 05 .019 0021681 .03 .91 .019 00512310771 .017 | <.002 | <.00R
14.0 05 011 002 16.8].0521 .9} .037 0B 1251041 .017 ] <.,002 ] <.002
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QUINSAM COAL DEVELOPMENT

TABLE 7(e) NO NAME LAKE. TOTAL HEAVY METALS IN WATER COLUMN (mg/1) - 1985 BASELINE

DATE { DEPTH Al B Ba Ca Fe Mg M Mo Na Si Sr Ti n
(m)

Apr 1.0 08 006 <.,0011 3.4 L0061 .7 0Bl <0056 ] 111 3.0 009 .034 .003

3.0 .08 002 <. 001 ]34 0681 .7 009 <0051 1.1) 2.9 L0091 .036 |« .02

6.0 07 §<.001 <,001 ] 3.6 A0z .7 0221 < .05 1 1.0 3.1 0091 .035 < .002

16.0 07 |« .001 001 | 4.4 4291 .8 L1181 < ,005 | 1.3 | 3.6 0111 .035 < .002

June 1.0 |« .06 < .00 001 { 4.0 0401 .9 LO01) <.005 1 1.312.1 L0121< .002 327

3.0 |K.05 |<.001 <.001 ] 4.0 .80 .9 0061 < .005 1 1.312.2 011« 002 .188

6.0 06 < 001 001} 3.6 059 .8 0Bj < .,005 | 1.2 | 2.3 .0101< 002 .080

17.0 09 < .00l 002 | 3.8 512| .8 029 < ,005]1.3 2.9 .010}< .002 413

July 1.0 < .0b .024 001 3.8 .104] .8 006} <006 ]1.11]1.9 0113< .002 .014

3.0 .08 .029 <.001 1} 3.9 L0761 .9 005 < .,005]1.0¢ 1.8 L0091« ,002 .003

11.0 .06 .024 <.00113.3 .262| .7 0201 < .005 091 1.9 L008i< 002 |« .002

17.0 .11 .010 002 1 3.4 .9481 .8 0721 <.005 ({0.912.0 009¢< .002 .006

‘Sept. 1.0 | .06 |<.001 <.001 | 4.5 4111.0 0041 < .005 | 1.3 ] 1.7 J014i< 002 006

6.0 < .05 |<.001 <, 001144 .05311.0 L0041 <, 006 ) 1.3 1 2.4 013« 002 |« .002

12.0 06 |< .001 002 | 3.8 .432| .8 0711 <, 0051 1.1 ] 2.5 012j< 002 |« .002

17.0 05 |« .001 .003] 4.0} 2.1 .9 4421 <005 11,114 3.3 .0131< .002 04




QUINSAM COAL DEVELOPMENT

TOTAL HEAVY METALS IN WATER COLUMN (mg/1) - 1985 BASELINE

STREAMS.

TABLE 7(f)
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4.5

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5
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Phytoplankton
jes.
TABLE 8 PHYTOPLANKTON SPECIES LIST AND OCCURRENCE
Biovolume.
TABLE 9(a) GOOSENECK LAKE
TABLE 3(b) LONG LAKE
TABLE 9(c) MIDDLE QUINSAM LAKE
TABLE 9(d) NO NAVE LAKE
Abundance.

TABLE 10(a) GOOSENECK LAKE
TABLE 10(b) LONG LAKE

TABLE 10(c) MIDDLE QUINSAM LAKE
TABLE 10(d) NO NAME LAKE

Dominance.

TABLE 11(a) DOMINANT PHYTOPLANKTON SPECIES, RANKED WITH
RESPECT TO BIOVOLUME

TABLE 11(b) DOMINANT PHYTOPLANKTON SPECIES, RANKED WITH
RESPECT TO ABUNDANCE

Chlorophyl11 a and Phaeophytin.

TABLE 12(a) GOOSENECK LAKE
TABLE 12(b) LONG LAKE

TABLE 12(c) MIDDLE QUINSAM LAKE
TABLE 12(d) NO NAE LAKE
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Zooplankton Abundance

TABLE 13 APRIL
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QUINSAM COAL DEVELOPMENT

TABLE 13 ZOOPLANKTON ABUNDANCE (individuals/m2) - APRIL 1985 BASELINE
CLASS GOOSENECK LONG MIDDLE QUINSAM LAKE N0 NAME
ORDER LAKE LAKE STATION 1 STATION 2 LAKE
FAMILY — — — — —
GENUS X S.D. X S.D. X S.D. X S.D. X S.D.
Rotifera
Ploima
Branchionidae
Kellicottia
Tongispina 3,400 {1,510 470 41 1| 3,160 | 3,160 415 25 430 125
Keratelia cf.
hiemalis 27 47 K’} 59
Crustacea
Cladocera
Holopedidae 4,620 {1,700 55 62 (| 8,070 { 2,760 150 42
Sididae 27 47
Daphnidae 7,660 13,470 || 1,090 370 {{ 6,570 | 1,140 645 105 720 130
Bosminidae 710 | 210 7 12 |1 9,210 | 3,200 855 460 135 42
Chytoridae
Eurycercus 27 47 20 20
cladoceran juveniles 2,000 | 450 95 59 {130,900 23,500 || 1,670 | 1,010 135 120
Eucopepoda
Diaptomidae
Diaptomus. (smaﬂ) 5,430 {1,800 875 445 1{16,000 | 2,530 |{ 1,880 165 625 295
Diaptomus. (1arge) 245 81 7 12 27 31
Cyclopidae 35,100 {5,320 || 6,280 755 {| 5,510 | 2,590 || 2,930 | 1,030 |[4,970 780
Macrocyclops 7 12
copepod nauplni. 19,900 2,260 {f 1,260 625 || 2,170 { 1,060 |!{ 1,030 700 ||2,010 | 1,270
" Arachnoidea.
;. Aari 95 62
Insecta
Diptera
Chironomidae. 7 12 7 12
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