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1.0

2.0
2.1
2.1.1

INTRODUCTION

This data report summarizes the results of a monitoring
survey program to determine polychlorinated biphenyl (PCB)
levels in effluent from the Belkin Paperboard Plant in
Vancouver and to assess tissue levels of PCB's in fish that
may be related to plant discharge into the Lower Fraser
River. In accord with the instructions of the Scientific
Authorities, the data is presented without either
interpretation or discussion.

METHODS
Field Sampling

Effluent sampling

Triplicate composite samples of Belkin final effluent were
prepared from each of two samples per week (Tuesdays and
Thursdays) over a four week period, for a total of eight
triplicate composite samples. The purpose of collecting
samples in triplicate was to obtain three uniform 4.5 litre
subsamples of effluent. To this end, effluent was collected
by means of a hinged scoop with three sampling chambers of
equal size (Figure 1). Each chamber, when full, held 300 ml
and samples were collected every 15 minutes over a perijod of
3% hours. Effluent flow rate was recorded coincident with
effluent sampling.

4.5 litre glass sampling containers were provided, pre-
cleaned, by the Environmental Protection Service laboratories.
The effluent sampler was washed consecutively with acetone,
hexane and distilled water prior to use and stored in heat-
treated aluminum foil. Samples for chemical analysis were
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2.1.1 Effluent sampling (cont'd.)

taken to the laboratories of Can Test Ltd. within 12 hours

of collection.

2.1.2 Fish collection

Sampling for fish was conducted at four Tocations in the

Lower Fraser River (Figure 2). Station 1 was located adjacent
to the Belkin plant outfall; station 2 was located in the
vicinity of PCB-contaminated sediments previously identified
by E.P.S., upstream of the plant; station 3 was a control site
on the Pitt River removed from significant industrial
influences; and station 4 was located in the area of influence
of industrial discharges other than those of the Belkin plant.

A total of five days of fishing effort was expended at the
above four sites and a detailed description of these efforts
is provided in Appendix 1 (Field Notes for Fish Collections).
Fishing methods 1nc]ﬁded the use of floating and sunken gill
nets, fish traps, long lines, beach seines and angling. A
number of problems were encountered during fishing, including
deadheads, snags and log booming traffic. However, despite
these problems, reasonable catches were made at all stations
with the exception of station 2, where intensive log booming
and industrial foreshore development of the river precluded
successful fishing. Fish were wrapped in aluminum foil,
labelled, frozen and returned to the laboratory for later

dissection.

2.2 Laboratory Analyses

A11 chemical analyses were performed by Can Test Ltd. under

separate contract to the Environmental Protection Service.
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2.2.1 Effluent samples

Each 4.5 litre effluent sample was analyzed for total
suspended solids, fixed and volatile solids and settleable
matter. In addition, starting with samples taken on

March 4, samples were also analyzed for non-settleable
matter. These determinations were conducted in accordance
with parts 208A, 208E and 208F of "Standard Methods for the
Examination of Water and Wastewater" (14th edition).
Determinations were made of PCB's (Aroclor 1242) in suspended
solids and total effluent, using, respectively, fhe procedure
described by the Institute of Paper Chemistry and Can Test
Ltd. methods I-3A, I-4A and I-5A.

2.2.2 Fish tissue

Fish were dissected and epaxial white muscle and liver
tissues were removed using instruments pre-cleaned in
pesticide grade acetone, hexane and distilled water. Muscle
tissues were collected from all fish, however, in some
instances livers were too small to provide sufficient

biomass for analysis and were not removed. Where possible,
the fish were sexed and in all cases approximate body lengths
and weights were recorded.

Tissues from the same fish species from each site were
composited as follows to provide at least 3 g wet weight of
tissue for PCB analysis. Where possible, tissues from at
least five individuals of each species were composited,
however, in some cases more than five individuals were
composited due to the small size of certain species. Fish
tissues were placed in heat-treated aluminum foil, labelled
and frozen for analysis by Can Test Ltd. method I-3A.
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2.2.2 Fish tissue (cont'd.)

The remainder of the fish were re-frozen for future

reference.

3.0 RESULTS

The data obtained from this monitoring program are presented
in tabular form (Tables 1 to 5). Table 1 provides dates,
times and flow rates pertinent to the collection of effluent
samples. Table 2 provides the results of effluent analyses
performed by Can Test Ltd. Table 3 lists the generic and
common names of fish collected for PCB analysis. Table 4
provides general data (e.g. sex, length, weight, size of
composite sample) for fish collected from each station and
analyzed for PCB's. Table 5 describes PCB Tevels in the
epaxial muscle tissues of fish from each station. Fish
Tivers were not analyzed for PCB's, but were removed and
frozen for possible future analysis. All reference tissue
samples are currently being held by E.V.S. Consultants Ltd.




Figure 1. Effluent sampler used in the present study

la. Simulated sampling. Sampling cups are of equal
size, are hinged, and when level hold exactly
300 ml.

1b. Procedure for transferring sample from
sampling cups to sample bottles.

e W
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TABLE 1
DATES, TIMES AND FLOW RATES
FOR EFFLUENT SAMPLING

FEB. 26/80 FEB. 28/80

SAMPLING TIME  FLOW (I.G.P.M.) SAMPLING TIME  FLOW (I.G.P.M.)
0930 4050 0930 4600
0945 4150 0945 4450
1000 4150 1000 4800
1015 4000 1015 3650
1030 4150 1030 3450
1045 4250 1045 4600
1100 3850 1100 >5000
1115 4750 1115 >5000
1130 4400 1130 >5000
1145 4300 1145 4000
1200 4350 1200 4300
1215 4600 1215 4200
1230 4100 1230 4650
1245 >5000 _ 1245 4950

MAR. 4/80 MAR. 6/80

SAMPLING TIME  FLOW (I.G.P.M.) SAMPLING TIME  FLOW (I.G.P.M.)
1030 4600 0915 3200
1045 3850 0930 2950
1100 4300 0945 2700
1115 4100 1000 3800
1130 4400 1015 3800
1145 4100 1030 3800
1200 3900 1045 ' 3650
1215 4000 1100 2500
1230 3850 1115 2900
1245 4150 1130 - 1900
1300 4500 1145 4000
1315 4150 1200 4100
1330 . 3800 1215 4100
1345 4150 1230 3800




TABLE 1 (CONT'D.)

DATES, TIMES AND FLOW RATES
FOR EFFLUENT SAMPLING

EV.S CONSULTANTS LTD.____,

MAR. 11/80
SAMPLING TIME

FLOW (I.G.P.M.)

MAR. 13/80
SAMPLING TIME

FLOW (I.G.P.M.)

1000 4200 0945 2700
1015 4000 1000 3200
1030 4200 1015 3100
1045 3600 1030 3100
1100 4500 1045 3300
1115 4000 1100 3100
1130 3400 1115 3000
1145 3900 1130 3600
1200 3600 1145 4500
1215 4000 1200 3800
1230 3900 1215 4000
1245 4100 1230 3950
1300 . 4000 1245 3900
1315 sample lost 1300 3800
MAR. 18/80 MAR. 20/80

SAMPLING TIME

FLOW (I.G.P.M.)

SAMPLING TIME

FLOW (I.G.P.M.)

0900
0915
0930
0945
1000
1015
1030
1045
1100
1115
1130
1145
1200
1215

>5000
>5000
4700
5000
4500
>5000
4400
4600
4500
3650
4100
4250
3100
2700

0915
0930
0945
1000
1015
1030
1045
1100
1115
1130
1145
1200
1215
1230

4000
3700
3700
3400
3000
3000
3600
3900
3000
2900
4000
4200
3900
4000
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TABLE 3

E.V.S. CONSULTANTS LTD.

GENERIC AND COMMON NAMES OF FISH
COLLECTED FOR PCB ANALYSIS

GENERIC NAME

COMMON NAME

Cottus asper
Leptocottus armatus
Salmo gairdneri
Mylocheilus caurinus
Platichtys stellatus
Thaleichthys pacificus
Oncorhynchus tshawytscha
Salvelinus malma

Salmo clarki

Ptychocheilus oregonensis

prickly sculpin
staghorn sculpin
rainbow trout
peamouth chub
starry flounder
eulachon

spring salmon
Dolly Varden
cutthroat trout

northern squawfish
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APPENDIX 1

FIELD NOTES FOR FISH COLLECTIONS

Wednesday, February 27

Sampling at Site 1, opposite Belkin Plant

Personnel involved: P. Chapman and D. Munday

Arrived on site at 0700. Set a long line, 2" and 4" gill net and
two crab traps; conducted beach seining off the tip of Tree Island
and on the shore directly opposite the Belkin plant.

Catch prior to lunch: one rainbow trout, several very small starry
flounder, sculpins and minnows. Catch after Tunch: two sculpins
and minnows.

Lost part of Tongline when it caught on a snag. Left longline,
crabtraps and one gill net in overnight. Left site at 1600.

Thursday, February 28

Sampling at Site 2, % mile upstream from Belkin Plant and at Site 1
Personnel involved: D. Munday and M. Farrell

Arrived on site 0730. Checked gear left in overnight - nothing on
longline or in gill net but sculpins (freshwater and staghorn) and
one rat in traps.

Put out a long line, 2" gill net and one trap at the end of Tree
Island; put 4" gil1l net in same location as previous day along with
one trap which later was put in near the diffuser.

Attempted seining on the end of Tree Island and in a shallow area on
the opposite side of the river from the Belkin Plant. Caught ten
juvenile starry flounder and two different types of minnows.

Checked gear before lunch and found more sculpins in traps. Angled
during lunch as the day before local caught a Dolly Varden.

After lunch attempted two more beach seines and caught a few starry
flounder. Checked upstream gear but only caught one sculpin. Due to
excessive traffic in upstream site, moved gear back down to Site 1,
but no other catches recorded.




Wednesday, March 5

Sampling at Site 4, Tilbury Island opposite Dow Chemical Wharf
Personnel involved: D. Munday and M. Whelan

Arrived on site 0730. Due to problems in finding a launch site,
didn't start until 0830.

Installed 4" gill net just downstream of Dow Wharf. Also put one trap
in here but, due to current, had to move it upstream. Installed 2"
gill net, crab trap and long line in the bay area behind 'bar'.
Attempted angling in the bay area. As tide dropped started beach
seining in the area south of Dow Wharf. Caught 10-12 starry flounder,
25 or more juvenile eulachons and one adult eulachon. Checking gear
before Tunch, caught one staghorn on longlines and two sculpins in
traps. Angling across the river from the Dow Wharf produced three
staghorn sculpins.

Attempted two beach seines in area across from Dow Wharf and got
Dolly Varden, some pink fry and several starry flounder. Checking
gear at end of day, caught one rainbow trout, sculpins and starry

flounder.
A few problems with gear at the end of the day; finished at 1730.

Thursday, March 6

Sampling at Site 3, Pitt River site

Personnel involved: D. Munday and M. Whelan

Arrived on site 0730, launched from ramp near canoe rental at Pitt
River bridge. Proceeded upstream but found no shoreline area for gill
nets; entire river was a corridor with log storage on both sides.
Found one area where sunken logs were stored and put in 1", 2" and 4"
gill nets, and two traps. Returned to bridge to get fishing rods for
angling. Ken Wile and Gerald Tanner arrived 0930 andvassisted with
angling. E.V.S. personnel attempted beach seines under bridge, which
later afforded the only shore line without log storage. Caught a few

starry flounder juveniles.
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Decided the only chance to catch any fish was to pack everything up
and head downriver to find an area for seining. Did this, but due
to log storage and deadheads, managed only five beach seines in two
open areas and tore the seine badly on a deadhead. Ended up angling
near bridge using four lines baited with fish roe.

Day's catch: 15 juvenile starry flounder (2-3 year fish), 12 prickly
sculpins, about 25 minnows, 2 squawfish and 2 juvenile spring salmon.

Thursday, March 13

Sampling at Site 2, % mile upstream from Belkin plant.

Personnel involved: D. Munday

Arrived on site 0900. Angled with six double-hooked weighted lines

baited with salmon roe and dew worms left in place during effluent
sampling. No catches obtained.




