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1 INTRODUCTION

Quinsam Coal Corporation (QCC) began construction of the 2N
Pit and Settling Pond in the fall of 1987. Mining activities followed
in December 1987, when the B.C. Ministry of Environment and Parks,
Vaste Management Branch (MOEP) issued a permit (PE 7008) for the
release of coal mine effluent into the surface waters of the Quinsam
drainage. The permit limits mining activities to the 2N and 3N pits
and requires that the company regulate and monitor the effluent
discharge and monitor the water quality of the receiving environment,
both surface and groundwater. The permit is staged and requires an

increase in monitoring activities as the mine expands in size.

Federal and provincial government agencies in December 1987,
decided to monitor the effluent and receiving waters during the
initial mining phases, to ensure that acid generation, release of
heavy metals, nutrient enrichment and sedimentation did not adversely
affect the Quinsam drainage. The information (effluent quality and
quantity) would also be used to determine permit levels for discharges
into more sensitive areas, i.e. Long Lake, that may be mined at some

later date.

The Quinsam Technical Review Committee, established at the
recommendation of the Inquiry Commission, requested Environmental
Protection (EP), MOEP and QCC to report receiving water and effluent
data for the initial phase of mining. This report presents effluent
and receiving water quality data from the start of mining, (December
1987) to March 31, 1988. Data comparisons are made to baseline data
collected by Quinsam Coal Corporation in the winters of 1982/83 and
1983/84.



2 STUDY AREA

The Quinsam drainage is located in the coastal-Douglas fir
biogeoclimatic zone on the eastern slopes of Vancouver Island and
covers an area of 210 kmz. 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 300m, approximately 20 km southwest of the
Qunsam-Campbell confluence. The Quinsam drainage, having 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 by two British
Columbia Hydro dams located at the outlet of Upper Quinsam and Wokas
lakes and diverted by a third dam 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
vhere it is used for hydroelectric generation. All other flows in the

Quinsam drainage are not regulated.

Stream stations shown in Figures 1 and 2 were established
prior to the start of mining. Two control stations were established
on the Quinsam River (station 1) and Flume Creek (station 2) upstream
of the Quinsam Coal Development. Receiving water quality was
monitored at two stations downstream of the development (Quinsam River

- stations 5 and 8).
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Effluent was monitored before (2N Pit - sump and Settling
Pond 4 - inflow) and after (Settling Pond 4 outflow and at Middle
Quinsam Lake Road culvert) treatment in the settling pond. The point
of discharge for the company’s permit is the discharge from Settling
Pond 4.

3 METHODS AND MATERIALS

Water and effluent samples were collected at approximately
three week intervals from December 1987 to March 1988. Triplicate
grab samples were collected at all stream and river stations.
Initially, effluent was sampled in triplicate, however this effort was
reduced to a single grab sample when variability between replicates
wvas determined. Sample means are tabulated in the accompanying

tables.

Temperature, pH, conductivity and dissolved oxygen were
measured in situ with a Hydrolab Model 4041. A summary of field
methods, sample preparation and preservation, and parameters is
presented in Table 1. Dissolved metal and phosphorus samples were
filtered in the field. All samples were kept on ice and in the dark

until delivered to the laboratory.

River flows were calculated from measurements taken from

existing staff guages at stations 1 and 5.



TABLE 1 SUMMARY OF PARAMETERS, LABORATORIES, INSTRUMENTS
AND SAMPLE PRESERVATION

LABORATORY FIELD PREPARATION

Temperature Hydrolab 4041 - in situ measurement

Dissolved Oxygen Hydrolab 4041 - in situ measurement

Conductivity Hydrolab 4041 - in situ measurement

pH Hydrolab 4041 - in situ measurement

Turbidity EPS Lab

Alkalinity EP Lab

Residues EP Lab

Sulphate EP Lab

Nitrate EP Lab

Nitrate EP Lab

Ammonia EP Lab

Total Phosphorus EP Lab

Total Dissolve Phos- EP Lab - filter through prewashed

phorus 0.45 u Sartorius cellulose

filters

Total Metals * EP Lab - acidify with conc HNO3

Total Metals * EP Lab - filter through 0.45 u Sartor-
ius cellulose nitrate filters
then acidify with Conc HNO3

* Metals are routinely analyzed by Inductively Coupled Argon Plasma techniques.
To achieve lowver detection limits for Al, Cd, Cu and Pb, these metals are
analyzed by Graphite Furnace and Atomic Absorption methods.

Sample dates were:

December 11, 1987
January 12, 1988
February 16, 1988
February 29, 1988
March 8, 1988

Several metals, consistently below the detection limit, are reported
separately in Table 2.



4.1

4.2

RESULTS

Detection Limits
Table 2 Heavy Metals in Vater, At or Below the

Detection Limit

Receiving Vater Quality

a) Station 1 - Quinsam River u/s Middle Quinsam Lake
Table 3A Physical and Chemical
Table 3B Dissolved Metals
Table 3C Total Metals
b) Station 5 Quinsam River d/s Middle Quinsam Lake
Table 4A Physical and Chemical
Table 4B Dissolved Metals

Table 4C Total Metals

}

c¢) Station 2 - Flume Creek u/s Argonaut Road
Table 5A Physical and Chemical
Table 5B Dissolved Metals

Table 5C Total Metals

Quinsam River u/s Iron River

d) Station 8
Table 6A Physical and Chemical
Table 6B Dissolved Metals
Table 6C Total Metals



4.3

EBffluent Quality

a)

b)

c)

d)

2N Pit Vater

Table 7A Physical and Chemical
Table 7B Dissolved Metals
Table 7C Total Metals

Settling Pond 4 - Inflow

Table 8A Physical and Chemical
Table 8B Dissolved Metals
Table 8C Total Metals

Settling Pond 4 - Outflow

Table 9A Physical and Chemical
Table 9B Dissolved Metals
Table 9C Total Metals

Settling Pond 4 - Middle-Ouinsam Lake Road Culvert
Table 10A Physcial and Chemical

Table 10B Dissolved Metals

Table 10C Total Metals



TABLE 2 HEAVY METALS IN WATER AT OR BELOW THE DETECTION LIMITS .

METAL ICAP DETECTION LIMIT
Antimony (Sb) 0.0%
Berryllium (Be) 0.001
Nickel (Ni) 0.02
Selenium (Se) 6.05
Vanadium (V) 0.005

QCL MONS
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TABLE 3 RECEIVING WATER QUALTTY  STATION 1 (QUINSAM RIVER U/S MIDOLE QUINSAM LAKE)

A PHYSIOAL & CHEMICK

DATE FLK TOF DO O KD AX S R MR R TR WD S5 W T 45 N2 W

s dealmg/l relu W/ w/l 7wl wg/l mt wt TN mg) syl wd mt wgl st wyfd
§/12/11 69 A 21 8% 30 ® 67 B7 X 2.5 0@ e 0% L0E L
8O/2 4 3.1 123 76 4 21 1.8 27 X GO B .23 P T 8 TR 1 11 3 SO VA1 1,7 {11
8/02/16 6.8 B 50 135 20 B &0 ¥ 3.7 4.2 002 .01 017 0 GO
88/02/2 7.3 & 13 8140 28 &0 2 0 188 L7 Q11 040 GO GOE
843w 4 39 121 26 & 1.5 180 3.0 ¥ <) B A3 19 18 605 006 047 O LUE

BN & 35 R2 72 388 24 162 23 R8 53 M1 9 18120 .00 008 M1 05 .08
SDOEV 01 6 1 4 49 15 24 8 25 8 35 M 30 4 00t 003 O0M O 0%

B DISSOLUED METALS

BE M A B B O C O G Fo M W B S S T oh G K

LA VAR AN VAN AR AN VAR VAN VAR AR AN A A AN AR i A R
87/12/11 .
AR 05 B G001 G001 L0001 (OB U6 €005 LOE 001 GO GOS0 01 O O 67 . .7
BAL/6 050 G GO0 003 L0005 006 005 GOWE L0 .00 6 0006 013 .01 .00 <O 44 .6 1
®A/S 0D 06 G001 001 L0001 005 005 L00M L0 .002 .05 GO0 .0 .01 <002 .00 6.6 .7 .8
WM 00 G0 G001 G001 0000 .06 GO 0005 0B 001 O G005 010 .01 <00 O 6.4 L7 7

N .04 .06 001 0 0002 005 <006 .0011 010 .002 <005 <005 .013 011 <002 <0 6.0 8
SDOEV 011 .01 O 001 0@ (01 0 0013 06 001 6 O OB 001 0 0 .1 1

.
~

C TOTAL METALS

DATE Al A B Ba U b O & F W W M S S T o Ca N K

0/l g/l m/l wg/l wyt e/l egfl wgt ! mgt wgt wgt gl mg/l myl eyt wyt wgt mgfl
G/ OB GO 2 0M 005 05 05 006 00 08 0B L0006 GOD 0B 006 02 46 .8 1
B/0/12 062 .05 003 L0001 L0001 005 .21 L0003 .028 .007 .007 .06 .07 012 .0 <0 64 45 .8
8/M2/16 067 .09 013 04 L0005 <006 <005 <0005 (033 .002 <.005 .0019 <.010 012 .0M <02 47 .7
8@ A% 06 002 002 L0001 L0090 006 002 084 .003 011 0005 OW 0L 003 O 65 .7 .8
S4B 040 (6 00 001 0001 00 L0056 0005 .02 001 006 OO 0% .01 04 000 65 .8 .7
W 074 06 013 002 .0003 006 .00 .001f 063 004 007 .0OOB .01 O .0 O 57 8 .9
Shoev .03 .2 .08 001 002 0 0 .0007 .03 .003 .02 0006 .013 .001 .001 © 1.6 1 .2

(LMK 1



- 11 -

TABLE 5 RECETVING WATER QUALITY  STATION 2 (FLUME CREEX U/S ARGINAUT ROAD)

& PHYSICAL & CHEMICAL

DATE FLON TOP D0 pi COD ACID AK SH R MR TR TR WD S5 T T NB N2 MNB
oay Gl gt relu WS/ 1 gl ml wyt omgt o mgl TV mgl eyt omgl w1 myt ey 1w
B/M/12 2.2 W3 70 40 43 BT 23 0BG k< L7 155 24 R ONE L0 GO IR
g/ Y %H%T7 L8 R0 UL B G Pl X 153 1.8 L0501 LOE <0
N 22 13 7.0 B9 31 $B1 1.7 05 6 P05 M4 154 2.0 0@ 0F 06 0B OB
S &V Jd 58 w7 9 35 0 35 B .1 2 R 013 0 ]
B DISSOLUED METALS
DATE fl Ais B Ba (d o O C Fo W B B %S & 0 in G W KN
LA TAT AT VA AT AN VAN TAD VAR A AN A AR AR AR VAN YA AR A
812 4 G0 20 00 L0001 85 OB 0007 026 L0 <008 005 23 L0127 002 <007 4.4 1.1
gie22y 3G W06 016 M GI0T G5 R 0019 L038 LOOR OO GOOE GOM0 L0132 0 S0 7 1.1
N L2 .06 110 004 0001 <006 <006 .0013 .033 .003 (.05 <0005 .017 .013 <00 (002 50 .7 1.1
SOV 0B 01 .13 001 O 0 0 008 07 001 O 0 008 001 ¢ 0 1 0 K|
C TOTA. METALS
DATE Al fis B Bs Cd L O tu Fe W W B SS9 S §H In G N M
A A VA A A AN YA AT AN A A A VA AR AN AN VA AT
gN1/2 057 Gl Gl M B0 05 GO W07 L0800 002 GO0 L0 017 L0138 GOl GO 4.7 7 1.2
|y LR G Gl L0041 020 G 06 L1010 012 GOE G101 00 003 4.6 6 1.0
AN J6 .06 001 004 <0001 013 <006 .0007 081 .003 .008 .0007 .04 .013 .03 .003 4.8 . 1.1
SDOEV 068 O 1 0 0 011 0 0001 029 001 005 .0002 005 O Qo1 001 A A
TABLE 6  RECETVING WATER QUALTTY  STATION 8 (QUINSAM RIVER U/S IRON RIVER)
A PHYSICAL & CHEXTCAL
DATE FLOW TEP DO pH COD MDD AK SMH PR NR TR TR WD § W T N3 N2 N3
w:  deol o/ relu, oSiom eyl myt g/l wmg/T g/l mgl U g1 wmg/T eyl e/l omgT ey ey
88/03/06 44 121 7.7 4 1.5 13.0 3.b0 3B & - A7 W7 25 e 06 74 DB 00
B ODISSOLVED METALS
DATE (] fis B Ba Cd G O Cu Fe W K M S & N h a2 W N
VAR AR VAN AT VAN A AT VAN VAN VAR VANV VAT AN AR VAN AU
8/ 00 G 8D GO 01 G0 GO GOO0E 0 00 005 G006 D13 012 O R 46 7 1.2
C TOTAL METALS
DATE Al & B8 Ba (4 Lo O G Fe W W B S0 & N ln Ca K M
A AR AN VAR VAT AT VA VAT VAT VAT VAR VAT VAN VAN AN VAT AT VAR
Smm L 030 R GO0 GOE 006 G00E 06 06 GO 00T GO0 013 e B 46 R 1.2

CLHN 2
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STATION 5 (QUINSAM RIVER D/S MIDDLE QUINSAM LAKE)

f PHYSICAL & CHEMICAL
DATE AW TEP D0 N AID AKX 4 R NR MR TR WS TP T N3 NR NS
s degwgl relu O5/m wg/l wgl eyl w1 wgl mg/l T egl eyl eyl wt wt wy wy
87/12/11 7.1 % 2.4 WO 3 #oLs7 W/T W 2.0 4 003 077 oS L
8oy & 32 18 b 4 25 153 3 4 & 4 33 16,5 2.2 05 00 1 <000 .03
&/02/16 70 337 3.4 128 23 W 5 ] 14.2 2.3 007 003 078 CLOOR O
B/ 7.0 & 1.5 1.8 2 G 2 ! 15.2 2.2 007 6 R O
BB/ 156 4.4 15 7.3 4 1.5 13 3 B (5 # Wil 4.2 25 O 67 073 «n 7
RN 121 38 117 7.2 33 23 MU0 25 BE 51 W7 3B 1550 2.3 .04 007 .08 <05 012
sy 50 8 .1 Jd 54 8 11 9 48 3 55 A 11 2 0 0RO 014 0 010
8 DISSOLVED METALS
DATE Al As B Ba Ud o O u Fe W K P S$n S T in  Ca Bg N
LA TA AR AR TAR AT AT VAR VAT VAN AR AN AR A A A
87/12/11
®M/12 045 GO GBT 002 M0 00R GO0B L0011 L4004 005 CO00E D10 LO13 002 <2 6.2 .3 .2
g/ JEY U6 001 001 <.DO0% <005 .00% 000R L0256 003 .0 L0005 (010 011 02 B0 45 g 1.1
S0/ 040 LR 00T 002 oMl GO IR L0026 031 00 LOD6 L0007 010 612 0 COR 4.8 J 1.3
RMME L0 G001 00 <0001 00h GO0R GO00R LU 010 OB GO0 017 013 (O < 4.4 o 1.1
MM .06 .06 (001 002 <.000R -<.005 <.006 .0012 .033 .006 .0056 .0006 .012 .012 .02 <002 4.7 J 1.2
SOV 005 .01 O 001 .00 0 0 L0010 006 .003 .001 .0001 .004 001 O A1 4 ] Ad
C TOTAL HETALS
OATE Ml & B Ba Cd Lo C G Fe W K M S$n S T I OCa g N
LA AR A A A A A AT A AR A A A A
g7/12/11 085 06 L0E0 002 <0005 .05 .007 L0046 111 010 <006 00O <010 .O13 .02 O 4.7 B 1.2
80112 087 06 020 (002 0001 .006 .00 (0003 .097 .005 <005 .00G9 <010 .013 008 0@ 5.2 % 1.1
88/2/16 083 06 019 .00 <0005 <.006 C.005 .0012 0GR .05 011 L0006 <010 .01 .0M3 <002 45 7 1.0
8022 0% 06 0% 002 .M 012 005 0011 067 06 615 <0005 <010 011 04 00 4% 7 1.2
88300 L83 05 019 .0 000t 0% 006 000G L067 .011 005 L0607 <010 .02 <002 <.007 45 .8 1.3
A .03 <05 028 002 .0003 .007 .006 .0011 .08 007 .008 .0007 ¢.010 .012 .03 .02 4.7 I
SDOEV .06 O S13 ¢ 0002 .03 001 0004 00 003 0B 0001 O 001 001 000 .3 A d

QLK 3



- 13 -

TABLE 7 EFFLUENT QUALTTY N PTT WATER

A PHYSION & CHENICAL
DATE AOK TEP 0 pH OO D AK SHM R NR TR TR WD S T 7 NS N2 M3
s degOmyT relu &l w1 w1 m/T w1 w1 mg1 T mgt eyl mg/T wy m myt m
8/12/11
&M1/12 2.8 B2 1.8 M 34 7E 6 B M M W 111 2.3 .04 270 AN M 2R
&M/
g|Mme/x 8.1 5% L3 1, 1 ¥} W O W 72,7 3.5 B [ A T BN 3|
smae BE Q7 7.6 1By 45 11 33 ™o 9% 4.3 22 24 M @ 2R B2
HEAN 43 906 78 61 31 121 18 1 4 M 43 1% 29 .08 .191 2% 53 1.2
ST eV 21 1.1 3 MW 16 4 163 22 & 1 2% N b 02 M 2.8 ¥ 1B
B DISSOLVED METALS
DATE Al s B Ba U o O G Ffe Hh K M é S5 N i (a K W
LA AL TA A AN AT VA A VAN TA N TA AN A AR A
§7/12/11
$AYE o1 (06 07 03 G0 G006 OB DI J0R 06 008 (L0005 4G L2407 0m RB3 O35 M2
8/12/16

S8 140 @ 4% M4 o 006 GO L0030 106 034 01 L0018 O30 L0 2 A8 1.8 W4
&Moe 06 06 293 066 G001 GOE GO 0023 <008 B2 L0293 00 L0 L7\ R 7R A2 M6

A 13 .06 .25 048 (000t 005 <006 L00M 055 .50 0% 009 .31 61 .04 00 4.4 38 7.5
SOV .06 .02 .8 016 0 .00 0 L0014 061 .76 04 0008 012 .28 008 011 2.3 22 463
C TOTAL HETAS
WE M & B B C C O C Ffo M W B S S T 5 C K K
VAN AN A A A AN AN AN AR A AR TAN VAR AN A A A A
8/12/1

=
)

BN % .21 M B 0000 57 08 L0580 175 317 .09 005 010 .39 L4 028 481 &3
8/02/16

M/ 16 .0 55
BABME 0 <05 L2

L0164 0 .m0 155 X6 012 OnB (010 346 329 026 XA AT RS
9 0% <005 08 78 LE2 0 (e B0 W74 0 011 732 63 1R

N 1BE 12 35
SOy 125 .08 .19

51 <0005 <010 483 45 43 514 66 A
10 0 25 58 010 204 16 8BS

BE 23

0004
008 .3 05 0333 113 .
008 311 018 0274 8.13

9

WLHN 4
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A PHYSICAL & CHEMICAL
DATE UM TEP D0 pH COND AID AK SM R NR T TR W S TP T N3 NR N3
s dgCoayl relu /e el mA w sl wl A TN w) wm wm ;e wS e
871211 74 1% 41 518 18 W B 4 4 A7 3w
8/m1/17 20 4Rk ARG 1% 188 H4 B 141 41 w » 02 3.0 oM % 480 K 4
&0/ 7.3 &0 0.1 105 190 8§ 12 plid] “ 27 e Ah A 48 14
KM/ 7.6 3 1 ML WM M xR W A ga.7 3.8 1% TR VRS - R R V)
g|man 47 83 74 T W07 M5 40 49 & 3 630 169 3.3 0B B 162 LA
AN 25 80 73 443 B89 7.2 W 218 &6 W MWL W 32 .06 0@ 3.8 A 1.4
ST eV 3.2 .9 4 0 69 23 W1 16 1 M W 6.1 S5 .03 .02 2.08 .49 1.18
8 DISSOLUED METALS
DATE i A& B Ba Cd Lo O C Fe W K M S S T I L2 W M
A A A A VA A VA VA A VA A A VA A VA A T A
871
|M/12 0 G M1 0t oM 5 COR G0os L08R LMY L0e o 0as e B6 Lm0 RS 20 WA
BW/6 CLEL GIE O 3H M4 (OO0 G00E OB W14 070 LK O GO 010 LI O 3 486 44 B3
BM2/A 40 IR I 027 00t G006 00 003 074 212 01RO L0100 283 <O 001 M4 AR B2
BMAE R0 G5 L7 R G GG GRS 017 L6 L6 0 COWE L0200 586 0 L0 578 R 7R
AN 07 05 180 0% .00 <006 <006 0017 078 .27 011 0006 016 360 .0R .07 %0 4.0 6.3
SBOEV 048 0 A2 021 0@ O 0 J010 020 .13 003 00R .07 24 001 .09 218 16 M2
C TOTAL METALS
DATE Al & B B Cd L O & FfFo b b M S & ® b G N N
VAL A A A AT AN VAN TA N AN A VA TAT VAN AR VA A VAN VA A
e
®O/12 252 (0 020 001 06 006 0780 1% LR 00S L0010 <B10 072 183 R 95 23 B8
802/16 2.08 04 24 06 (O (O O 7S 2.8 W1 GOR 000 010 B L0 007 ROLR BAD g4
88/ 2.0 M6 227 .04 015 BT 06 L0213 227 012 OB <010 2% A AR 338 A2
BN ¥ 06 A7 E7 R 06 GO .8 B4 X4 016 COR MO M e B B2 63 iR
AN 15 06 28 .0 0007 017 OB 0242 175 M3 010 .000B <010 .32 .08 .0 BL 45 6.4
SOV 89 2 083 020 0006 023 001 038 .85 1% 05 .03 O M M w217 1.8 97
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TABLE S EFFLUBNT QUALITY  SETTLING POND 4 - QUTFLOW
A PHYSICAL § CHEMIOAL
DATE W TBP D0 pi O ACDD AK S R NR R TR WD S TP T N3 N2 N3
S L Y VAT VA A VA VA VA I L VAR A VA VA A A
87/12/11 6.7 & 51 142 9 .7 8.3 128 w7 2.3 40 .7 MBS 2 0% Lm0
801/ 21 93 B85 % 723 183 M 73 078 fi. 2.5 3R M0 01e AR LR mn
|M/16 RE 1 106 RO X 7 123 1 29020 2.9 WU g2 LR A LR
R4 .2 R 31 138 11 & OGN B3 LR 1RT7 2.5 J73E G
8/ 5.2 1M1 A7 1 85 2B5H WM™ 111 4 1200 88 373 33 .00 et R .M N1
AN 3.7 97 68 & 79 184 7 71189 29 27 33 .07 0B 110 042 .08
ST Dev 22 5 2 3B 38 61 00 2 5 31 AN 79 6 04 02 113 0B 0A
B DISSOLVED METALS
DATE AN & B Ba 4 o O C Fe W W P S S W O In 0 N K
A A A A VA A A A VA VA A A A A A A T
/211 L7 023 6 01 006 B 008 T 5 007 s 057 a0 RS 010 56 1.4 48
1y WA VIS VRN N1 | (VA1 O | [ R (TN 115 S 1 (1 ZL RN+ 11+ O N1 [ 1 1 1N - R R A X
BmeaL A G L1430 W6 G 6V Cam 0 (224 08 s 00 <010 L0ER e 016 R L7 114
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5. DISCUSSION

5.1 Comparison of EP Effluent and Receiving Water Quality
Data (December 1987 to March 1988)

A comparison of seventeen parameters representing QCC
permit requirements and Federal concerns were expressed to the

provincial Commission of Inquiry in 1983. These were as follows:

Acid Mine Drainage - pH, conductivity and sulphate

Heavy Metals - dissolved Al, Cu, Fe, Pb and Zn

Nutrients - phosphorus (total and dissolved), nitrate,
nitrite and ammonia

Sedimentation - non filterable residue and turbidity

In addition, alkalinity and hardness are compared in order to detect

changes in the effluent and receiving water buffering capacities.

Because standard deviations are large relative to mean
values of many parameters and the number of samples is small,
comparisons were made between parameter means (Table 11). A
difference of twice the mean control (station 1) value for each
parameter was chosen to define a "significant" change in the
parameter. Comparisons were made between sample means if the number

of samples in each data set were similar.

To compute means and standard deviation, all values less
than the detection limits were assumed to equal the detection limit.
As a result, the increases in effluent will be under-estimated when
control values are lover than the detection limit. Statistical tests

were not performed on the data sets for the reasons outlined above.
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In the settling pond outflow most parameters, 13 of 17,
vere elevated, i.e. greater than twice the control value - station 1.
The increases varied from 2.4X to 110X. pH was 0.5 rel. u. lowver in
the effluent. Only alkalinity, hardness, dissolved Cu and Ph were

wimilar in the control and effluent (less than a two-fold increase).

In comparison, at the Middle Quinsam Lake Road culvert,
only 6 of the 17 parameters (sulphate, turbidity, total dissolved
phosphorus, nitrate, dissolved Al and Fe) were greater than twice the
control values at station 1. The values are considerably lower than
Settling Pond 4 outflow and varied from 3.5X to 20X the control
values. pH was only 0.3 rel. u. lower in the effluent stream.
Hardness, non filterable residues, nitrite, ammonia and dissolved Cu
vere the same at both stations. Alkalinity was slightly lower in the
effluent stream than in the control (0.8X). The remaining parameters

were less than double the control values at station 1.

Receiving water quality at station 5 was very similar to
control station 1, only total dissolved phosphorus and dissolved Fe
vere elevated, 2X and 3.3X respectively. pH, conductivity, non
filterable residue, nitrate, dissolved Cu and Zn were identical at
both stations. Alkalinity, hardness and total phosphorus were
slightly lower in the receiving water while the remainder of the

parameters were less than double the control values.

Water quality at station 8 appears similar to the
control station and identical to station 5. However, these results

should be viewed with caution as it was sampled only once.
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5.2 Comparison of EP Monitoring Data (December 87 to
March 88) to QCC Baseline Data (B2 - 84)

Data collected in the winter (December - March) by EP
and QCC was compared in order to verify that there were no other
factors influencing the receiving water quality subsequent to QCC'’s
collection of baseline data (Table 12). As in Section 5.1 the same
parameters were compared using the same criteria, i.e. less than a
two-fold to change between sample dates to determine a significant

change between dates sampled.

EP monitoring and QCC baseline data are very similar at
control stations 1 and 2 and receiving water stations, station 5 and
station 8. Only 2 of the 17 parameters are significantly different at
station 1. The parameters are nitrate and dissolved Fe, EP monitoring
data for nitrate and dissolved Fe are 3X and 1/3X respectively the QCC
baseline data. At control station 2 the comparisons are limited by
small data sets (n=2), however, only 3 parameter means are
significantly different. The EP results for nitrate are 5X those of
QCC, while the QCC values for total dissolved phosphorus and ammonia

are 2.5X and 4X those reported by EP.

Receiving water quality at station 5 is the most similar
between EP and QCC. The only parameter to vary by more than 2X is
nitrate, EP results are 6X those of QCC. Station 8 had the least
similar data sets of the river stations, with dissolved Fe, sulphate
and turbidity means being significantly different. There are two
reasons for this difference; uneven and small data sets and sample

stations are 2 to 3 km apart.
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EP monitoring data and QCC baseline data were the least
similar at Middle Quinsam Lake Road culvert. Eight parameters were
significantly different, in all cases the EP results were higher.
Nitrate, sulphate, conductivity, turbidity, non filterable residue,
and dissolved Fe, Pb and Zn were 33X, 11X, 2.7X, 5.5X, 5X, 4.5X, 7X

and 4X, respectively.

There are three possible explanations for the

differences at the Middle Quinsam Lake Road culvert:

Uneven and small data sets,

Aerial fertilization of the surrounding forests, and

Mining activities

Differences in the size of data sets will randomly
affect the results, therefore one would expect 50% of the parameters
in either data set to be significaﬁtly different from the other data
set., It 1is wunlikely that one data set would have all the

significantly larger values.

Aerial fertilization wusing a nitrogen base fertilizer
increases nitrogen concentrations in the forest soils. Water flowing
over the surface or through the surficial soils would absorb nitrogen
compounds, eg. nitrate. This may explain the higher levels of nitrate

at all stations in 87/88.

The most likely explanation for the increase is mining.
Several activities associated with mining such as the use of
explosives, land clearing and exposure of soils and unweathered
minerals and rock will result in increased levels of the above

mentioned parameters in the discharge from the settling pond.
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APPENDIX I

QUINSAM COAL CORPORATION - BASELINE DATA (82-84)

Table 1 QCC Baseline Data - Station 1 (Quinsam River
u/s Middle Quinsam Lake)

Table 2 QCC Baseline Data - Station 5 (Quinsam River
d/s Middle Quinsam Lake)

Table 3 QCC Baseline Data - Station 8 (Quinsam River
u/s Iron River)

Table 4 QCC Baseline Data - Station 2 (Flume Creet at
Argonaut Road)

Table 5 QCC Baseline Data - Settling Pond 4 (Middle
Quinsam Lake Road Culvert)
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