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ABSTRACT

Environmental Protection has monitored marine waters around
coastal pulpmills since 1976. Howe Sound has been part of this
annual routine marine monitoring programme. Water quality records
were kept of temperature, salinity, dissolved oxygen and colour
relative to water depth. Marine sediment was collected for trace
metals, volatile residue, particle size and chlorophenol analysis.
Trawls of fish and crustaceans were collected, identified and
analyzed for trace metals.

This data report summarizes the sampling done in Howe Sound by
Environmental Protection in November 1983 and April 1986 around
Port Mellon, B.C. Methods used for collection and analysis are
described and results are presented without analysis ' or
interpretation. The sole intent of this report is to provide
historical data from Howe Sound.
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RESUME

La Protection de 1l’Environnement a é&chantillonné les eaux
marines réceptrices aux environs des usines de péte cétiéres depuis
1976. Howe Sound a fait partie d’un programme d‘’échantillonnage
marin de routine annuel. Les données de qualité de 1l’eau sont
concentrées sur la température, salinité, oxygéne dissous, et
couleur en relation a la profondeur d‘’eau. Des échantillons
instantanés de sédiment furent recueillis pour des analyses de
métal & 1’état de trace, de résidu volatil, grosseur de particules,
et des analyses de chlorophenols. Des poissons et crustacés
attrapés au chalut furent recueillis, identifiés et analysés pour
métaux & 1l’état de trace. A

Ce rapport de donnée résume l’échantillonnage fait dans le
Howe Sound par la Protection de l/Environnement en Novembre 1983 et
Avril 1986. Les rapports de données résument les méthodes utilisées
pour 1l’échantillonnage et l’analyse. Les résultats sont présentés
en tables ou graphiques sans analyse ni interprétation. La seule
intention de ces rapports est de fournir des données historiques de

Howe Sound.
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1.0 INTRODUCTION

Port Mellon, B.C. has been the site of a kraft pulpmill
since 1908. The mill is presently under the joint ownership of
Canfor Corporation and Oji Paper Company Ltd. and is known as Howe
Sound Pulp and Paper Ltd. Through continued expansion and
modernization, production has reached 1,000 tonnes per day of
bleached kraft pﬁlp and 585 tonnes of newsprint (Cirrus, 1990). The
facility also produces thermomechanical pulp (TMP).

The mill is located on the Rainy River on the west side of
Thornbrough Channel which separates Gambier Island from the
mainland (Figure 1). Historically, pulpmill effluent was discharged
into the surface waters of Howe Sound near the mouth of the Rainy
River. In 1982 a submarine diffuser system was installed which
carried effluent to a depth of approximately 115 metres below the
surface (Cross, 1989). Effluent discharge volumes for 1987 are
summarized in Appendix I and results for effluent monitoring on
November 7, 1990 are found in Appendix II. In 1991, total suspended
solids (TSS) averaged 10,140 kg/day and biochemical oxygen demand
(BOD) averaged 2,000 kg/day. Seaconsult studied effluent dispersion
of the Port Mellon outfall and identified layers of effluent
trapping through dye tracing in 1990 (Hodgins and Knoll, 1990).

With its proximity to Vancouver, B.C., the Howe Sound
watershed is an important recreational, induétrial, and residential
area. Two major pulpmills, forestry, mining, shipping, and
recreational use have all had an impact on the aquatic environment
of Howe Sound. Consequently, there has been extensive
multidisciplinary study of the area. Most recently this information
has been summarized by the Howe Sound Environmental Science
Workshop (1991).

In November 1989, a national dioxin study by Environment
Canada and Fisheries and Oceans Canada demonstrated the presence of
dioxins and furans in harvested fish and shellfish in the vicinity
of several pulpmills. Port Mellon was on this list and closures
resulted for prawn and crab fisheries (Figure 2). Extensive
closures for shellfish harvesting in Howe Sound have created
- considerable public concern. Annual monitoring is carried out so
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that trends in dioxin levels can be detected. Recreational and
native harvesting of crab and oysters remained open with some
consumption guidelines.



2.0 MATERIALS AND METHODS

Sampling at Port Mellon was done from the C.S.S. Vector on
November 16, 1983 and on April 7, 1986 at stations shown in Figure
3. Stations were located using ship’s LORAN-C and radar. Station
positions are described in Appendix II. Tables 1 and 2 summarize
water quality, sediment and tissue parameters sampled, and
techniques are summarized in Tablé 3. Lab analyses were done at the

EP/DFO West Vancouver laboratory.

2.1 Water Samples
In 1983 water samples off Port Mellon were collected from

six stations in Thornbrough Channel as shown in Figure 3. Samples
~ were collected at discrete depths with polypropylene N.I.O.
(National Institute of Oceanography) water bottles using standard
oceanographic techniques. Conductivity, temperature and depth (CTD)
profiles were taken using a Guildline 8770 CTD/DO sensor. Water
samples were not collected in 1986 due to equipment problems and

time constraints.

2.1.1 2Analytical Procedures - Water. Oxygen concentrations were
determined in the ship’s lab using the azide modification of the
Winkler method. The equations of Gameson and Robertson (1955) were
used in the calculation of percent dissolved oxygen saturation:

475-(2.65x89)

C—33 5.7

%Saturation-{%xloo

saturation of oxygen in the sample water

where: C
S = salinity of the sample water
T = corrected temperature of the sample water.

A = observed dissolved oxygen concentration in the sample

‘Nutrient samples were immediately frozen after collection
(Strickland and Parsons, 1971), then analyzed using an automated
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colourimeter (Technicon Auto-analyzer II). Tri-stimulus colour
values of previously frozen samples were determined spectrophoto-
metrically in the lab.

2.2 Sediment Samples

Benthic samples were collected from six stations on November
16, 1983 and 14 stations on April 7, 1986. They were analyzed for
particle size, sediment volatile residue, trace metals, PCB and
resin acids. In 1986, mercury analysis was also done.

Sediment grabs were taken at the stations depicted in Figure

2 gmith-MacIntyre grab. The

3 using a stainless steel 0.1 m
surficial (2 cm) sediment layer was collected using a plastic
scoop, avoiding the sediment near the sides of the grab. Samples
for trace metal, volatile residue and particle size analysis were
placed in paper sediment bags inside plastic bags and immediately
frozen.‘Sediments collected for PCB and resin acid analysis were
collected using a heat-treated metal spodn and stored frozen in

heat-treated glass jars.

2.2.1 Analytical Procedures - Sediment. Sediment samples were

analyzed by the EP/DFO West Vancouver Laboratory for trace metals,
volatile residue and particle size according to the procedures
described by Swingle and Davidson (1979) with some modification by
the lab (Millward and Kluckner, 1989). Trace metal samples were
dried at 60°C and passed through a nylon sieve (0.15 mm mesh) then
digested in a 4:1 nitric:hydrochloric acid solution diluted
slightly with 1 ml of distilled water. Samples were digested in a
microwave oven for 15 minutes at 720 joules/sec (watts). Trace
metals were determined using a Perkin-Elmer Inductively Coupled
Argon Plasma (ICAP) Optical Emission Spectrophotometer. A Jarrel
Ash 850 Atomic Absorption Spectrophotometer (AAS) with an FLA 100
graphite tube furnace was used to detect 1low-level cadmium.
Electron capture gas liquid chromatography was used for PCB and
resin acid determination.



2.3 Biota Samples
Two trawl sites were sampled on April 7, 1986 to compare

tissue metal levels in prawns and sole to previous years and
spatially within 1986. Fish and invertebrate tissue were collected
for trace metal analysis from trawls taken at Port Mellon Stations
3 and 9. Samples were placed in plastic bags and frozen prior to
analysis. The following species were used for analysis:

English sole Parophrys vetulus
Pacific Hake Merluccius productus
Arrowtooth Flounder Atheresthes stomias
Prawn Pandalus platyceros
Dover sole Microstomus pacificus
Shrimp Spirontocaris sp.

2.3.1 Analytical Procedures - Biota. At the EP/DFO West Vancouver
Lab, samples were thawed, blended, freeze-dried and oxidized in a
low temperature asher. The ash (metallic salts) was dissolved in
warm concentrated nitric acid, then analyzed on the ICAP
Spectrophotometer. Low-level cadmium was analyzed using a Jarrel
Ash 850 Atomic Absorption Spectrophotometer (AAS) with an FLA 100

graphite tube furnace.

TABLE 1: PORT MELLON SAMPLING SUMMARY, NOVEMBER 16, 1983

STATION WATER SEDIMENT

CTD DO COLOUR P8 SVR| TM
PM-1 X X X X X | x
PM-2 X X X X X X
PM-3 X X X X X X
PM-4 X X X X X X
PM-5 X X X X x| x
PM-6 X X X X X




TABLE 2: PORT MELLON SAMPLING SUMMARY, APRIL 7, 1986

STATION SEDIMENT BIOTA

SVR | TM ICAP &
Hg

o
7]
o
Q
-
)

PM-1
PM-2
PM-3
PM-4
PM-5
PM-6

PM-7
PM-8
PM-9
PM-10
. PM-11
PM-12

ST I P PR P PO P PO E P E P B
ST EST O VI O PR Y3 P EO P P PO P
ST TN P PR PO PO P PR E PN PO E B
IR P PR EYI P P P P P P E0 EE P

PM-13

PM-1 X
TRAWL
PM-2 ' X
TRAWL

CTD Conductivity, Temperature, Depth
DO Dissolved Oxygen

PS Particle Size

™ Trace Metal

SVR Sediment Volatile Residue

RA Resin Acids

PCB Polychlorinated Biphenyls



TABLE 3: SUMMARY OF ENVIRONMENTAL PROTECTION METHODS FOR WATER,
' SEDIMENT AND TISSUE ANALYSES

SAMPLE TYPE METHODS REFERENCE

Salinity, CTD | Goyette & MacLeod, 1984

temperature,

depth

Dissolved Oxygen Azide - Swingle & Davidson, 1979

‘ Modification of Gameson & Robertson,

Winkler 1955 _

Colour Spectrophotometer Swingle & Davidson, 1979

SEDIMENT '

Particle Size Freeze drying, Swingle & Daviason, 1979
Screening Griffiths, 1967

Trace Metals ICAP Optical Swingle & Davidson, 1979
Emmission Millward & Kluckner,
Spectrophotometer 1989

Volatile Residue Wt. loss on Swingle & Davidson, 1979
ignition 550°C for
1 hr.

TISSUE

Trace Metals ICAP Optical Swingle & Davidson, 1979
Emission
Spectrophotometer




3.0 - RESULTS
3.1 Water Quality
Salinity, temperature, dissolved oxygen (DO), % oxygen

saturation and colour data from Port Mellon water quality stations
PM 1-6 are listed in Tables 4 to 7. Results of effluent monitoring
for the Port Mellon mill on November 7, 1989 for chloroanisoles,

chiorophenols and resin acids are found in Appendix II.

3.2 Sediment Quality
Results of sediment sampling in Howe Sound are summarized in
Tables 8 and 9. Resin acids and PCBs were not detected in sediments

in 1983 or 198s6.

3.3 Biota OQuality

Table 10 1lists the results of trace metal analyses on
fish and
collected in Howe Sound trawls at Port Mellon Trawl Stations 1 and

2.

several different species of marine invertebrates

TABLE 4: WATER QUALITY, PORT MELLON, NOVEMBER 16, 1983
TEMPERATURE (°C) .
PORT MELLON STATION NUMBER
DEPTH

(m) PM-1 PM-2 PM~-3 PM-4 PM-5 PM-6
0 8.18 8.13 7.80 7.84 8.18 8.18
5 9.11 8.90 9.02 8.72 8.99 8.41
10 9.34 9.29 9.31 9.36 9.42 9.36
20 10.06 | 10.02 10.17 10.13 10.15| 10.08
50 9.97 10.04 10.04 10.02 9.97 9.93
100 9.79 10.02 10.10 10.06 | 10.10 9.95
BOTTOM' 9.42 9.61 9.43 ND 9.54 9.68

DEPTH(m) | 200 210 185 105 215 225




- WATER QUALITY, PORT MELLON, NOVEMBER 16,
SALINITY (ppt)

1983

PORT MELLON STATION NUMBER

PM-2

PM-3

PM-4

PM-5

5 21.73| 19.77| 21.03| 19.26| 20.57 15.74{
10 23.78| 23.61| 23.71| 24.06| 24.41]| 24.10
20 28.83| 28.37| 28.87| 28.90| 29.26| 28.86
50 30.24| 30.20} 30.22| 30.25| 30.26| 30.25
100 30.47| 30.52| 30.53| 30.56| 30.53( 30.52
BOTTOM | 30.67| 30.83| 30.61 ND 30.83 | 30.89 “



10

5> 5> s> 5> 5> oot
S> s> S> S> AN 0s
g> g> S> s> S> (114
s> s> s> S> . S> ot
S> S> S s> S> S
L 6 S s> cT 0
S-Wd v-Wd £-Hd Z-Hd 1-Wd (w)
l HLd3d
YIGWNN NOILVIS NOTIIH Jd0d
_ (INa¥) dNO1I0D
€86T ‘9T WAAWAAON ‘NOTTIIN I¥0d ‘ALITYND ¥IAIYUM 7 F14YL
£°SC £°C 0°6¢C L*? an aN 2°8€ S°¢ v Le s°c 6°6¢ 8¢ woxLog
9'6v | s°v T°¢S | 8'% 6°0S 9'Y 0°2S Ly 6°1S L'v L9 vy 00T
q.mw 1A L°0S 9% S8l vy 9°6V T 4 s°sb L A 6°t9 m..¢ 0Ss
z'6v | S°v S°0S | 9'V T°LY £V 9°cS 8°v v vS 0°S S 9L 5°§ oz
S5°s8 2°'8 8°98 £°8 9°88 s's 0°18 8°L 1°98 £°8 9°S0T £°8 ot
1°98 6°8 0°¢C6 1°6 9°88 6°8 ¢ 68 8°8 £€°06 .0°6 €°0TT 0°6 S
9'v6 | T-0OT 0°86 | v-oT z°S6 €01 v v6 £°0T 1°66 z°01 £°66 z°ot 0
hA ('1/6m) *IVS (1/buw) hA (1/bw) *IVS (r1/6w) *IUsS (1/6w) A £ (1/bw)
* XX0% od *XX0% oa *kX0% oa *XX0% oa * XX0% oa * XX0% od (u)
9-KHd S~-Hd v-Hd €~-Hd Z-Nd T1-Wd HXId3AA
xﬂmysz,onad.Hm NOTIIN ILiod
NOILVYNIVYS NIDXX0 % pue (wdd) NIDAXO QIaTossid
19 F18YL

€86T ‘9T YAGWIAON ‘NOTIIR LY¥0od ‘XIITVN0 YIIUM




11

95T €€ 0z €0T | L°¥E 5°0 8E€'E 8> pi°e| ¢-or| €-or | sernuexd 8€C 9
pues
1T 9z €T TL 0°82 v°0 96°C 8 98°z | 8°6 £°02 wnypaw €€T S
pues )
zot 9z 6 v6 1°2¢€ 8°0 £€8°2 8> vi*z| €°81| 8°% wnypaw vt v
pues
60T Nn IT oL 6°6C 8°0 99°¢ 8> 15 A4 LA AS 8°'ST |utTy3y [ A4 €
. pues
vST €€ Y4 Lot | 8°ve 9°0 v1°€ 8> v6*z | z°2T| 6°L @81€00°'A 822 z
68T ov 4 9eT | v-8€ S°0 Sh € S°6 gr°e | s-zI| €9 saTnueab 122 T
(676r1) | (b/Br) | (6/6r) | (B/Br) | (B/6r) | (B/6r) (3) (5/6r) (3) | (9) (%) gdz1s (w)
uz qa TN np Id PO LF 8sY 14 4 dAS AVIO+ JIDILdvd HI4d3ad NIS
I1IS NYIAEW
€86T ‘9T UIAWIAON ‘ANNOS FMOH ‘NOTISH Idod
‘g TVISH SOVHL GNVY HZIS STIOITNVd ‘INAISIY STIIVIOA INIWIQIS :8 H14vl




12

pues

£0T 43 ¥4 £°9L vLZ | S°0 YE"O L8°¢ g> |62°C|9°TIT | 6°€C auTy L1z €T
pues

STT 9¢ x4 L8 1°62 8°0 9g*0 | €e°¢ 21 |evez |1t | €£°82 auty 'A% A
pues

voT ov 61 £ 6L 0°1¢ g0 |[ovo |[or°€ g> |o9vrz|vor| s'we | wurzca | 112 13
. pues

9°8p 1 8 0°vE ARA L0 60°0 28°1 g> |ev:T|T°6 6°8T | @uti'a | 001 ot
pues

z oL 91 €T b €S 8761 Al 1T°0 |12 g> |otTf9er| vror auT} 012 6
pues

295 14 144 g 1Y voIe 6'0 |80°0 |12°2 8> [zs 1|8t v'8 suty3 A2 8
pues

L 6L 143 s 9° 99 0°8T1 T°1 9z'0 |[e61°2 g> |eLT|9°0T | ¥roT auty 961 L
pues

pIT 6S 34 tot | 8°1v g°1 12°0 |89°2 g> |90'z|zzt| 6°8 wntpsw | £¥T 9
pues

0°26 ve sz | 8°TL 8 cv 0°¢ 1T°0 | €v e 8> |eLc1|Lrez| zeot auty 60T g
pues

z°96 Lz 81 €°99 V-9t vl 8T°0 Lz z, g> |soz|z9ot| svz | sury'a | o0z v
pues

1244 €5 ¥4 6°56 1°9€ 9°1 €E°0 ZE* 2 8> |[96°1T |2t | 19T sut3 ovT €
pues

1sT 95 1z 90T | v-sv L zz'o0 | LeTe 8> |e6°1|8cz | €vz | Burzca |LL z
. pues

1°96 154 LT L°9L 6°2€ S°1 gt'o |ve'e 8> | vo'z|s8'vr | o0°9z | =Bury'a | o091 T
, | pues

141 47 tz | v-90r | 8-2E S0 zs'0 | sv°c g> |wveez|cier| ov9z | wnypaw | por 0

(6/6r) | (B6/6r) | (B/6r) | (B/6r) | (8/6r) | (B/6r) | (8/6r) | (%) | (5/61) (%) (%) (%) . @218 (w)

az qd IN no 10 PO bu - SY v UAS AYIO+ | @TOIXYYd | HIdEd | NIS

L'IIS NYIQINW
| 98617 ‘L TI¥AY
‘NOTIIN I¥0d ‘(-3 XIp) STIVIAW HOVMI OGNV FZIS FTOILYVA ‘ANAISTY ITILVIOA INIRIQIS 36 TTHVL



- 13 -

TABLE 10: PORT MELLON, TRACE METALS IN BIOTA (dry weight),

APRIL 7,1986 (SHRIMP DATA NOVEMBER 16, 1983)
ENGLISH DOVER DOVER DOVER PACIFIC FLOUNDER SHRIMP
ug/g SOLE SOLE SOLE SOLE HAKE

MEAN' SD
cd 0.075 0.040 0.042 0.040 0.047 0.046 0.260 0.
Pb 0.27 0.24 0.41 0.11 0.29 0.21 0.09 0.
Hg 0.20 0.23 0.14 0.61 0.18 2.09 0.27 0.
Al 19 12 6 9 9 23 42 30
As 101 31 35 71 54 9 48 45 ,
Ba 0.12 <0.10 0.20 <0.08 0.14 0.18 ND ND
Be <0.08 <0.10 <0.08 <0.08 <0.08 <0.08 ND ND
Co <0.4 <0.5 <0.4 <0.4 <0.4 <0.4 ND ND
Cr 0.4 <0.5 0.5 <0.4 <0.4 1.8 0.7 0.
Cu 1.3 1.1 1.2 0.8 0.5 0.6 25.3 9.
Fe 55.4 40.7 20.6 21.1 20.9 59.8 71.3 56.
Mg 1110 1190 1130 1240 1440 1310 ND ND
Mn 9.57 5.40 6.22 1.87 1.91 3.11 ND ND

Ni 10 3 2 <2 <2 3 <2
Sb <4 <5 <4 <4 <4 <4 ND ND
Sn <0.8 <1 <0.8 <0.8 <0.8 <0.8 ND ND
Sr 8.40 1.50 5.72 1.90 9.75 7.38 ND ND
Ti 0.9 0.2 <0.2 0.3 0.3 1.4 ND ND
v <0.4 <0.5 <0.4 <0.4 <0.4 <0.4 ND ND
Zn 16.8 20.9 19.7 15.9 17.9 19.0 53.0 5.
% 81.0 81.4 81.1 84.2 79.3 86.0 ND ND

moisture :

1

n =21
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APPENDIX II:
RESULTS FOR PORT MELLON PULP MILL EFFLUENT MONITORING,
NOVEMBER 7, 1990

PARAMETER UNITS

CHLOROANISOLE/2,3,4,5-TETRA ug/L <0.005
/2346+56-TETRA ug/L <0.005

/PENTA ug/L <0.002
CHLOROPHENOL/2,3,4,5-TETRA pg/L <0.005
/2,3,4-TRI ug/L <0.01 |
/2,3,5-TRI ug/L <0.01
/2,3,6-TRI ' Lg/L <0.01
/2,4,5-TRI pg/L <0.01
/2,4,6-TRI ug/L <0.01
/2346+2356-TETRA ug/L <0.005
/PENTA ug/L 0.279

RESIN ACID/12-CHLORO-DHA mg/L <0.01
/14-CHLORO-DHA mg/L <0.01
/8(14)ABIETENIC mg/L <0.01
/ABIETIC mg/L 0.29
/DEHYDROABIETIC mg/L 0.19
/DICHLORO~DHA mg/L <0.01
/DIHYROISOPIMARIC ng/L <0.01
/ISOPIMARIC mng/L 0.37
/NEOABIETIC - ‘! mg/L || <o0.01
/PALUSTRIC ng/L <0.01
/PIMARIC - mg/L <0.01

/ SANDARACOPIMARIC mg/L <0.01




APPENDIX IIT:

PORT MELLON SAMPLING STATION LOCATIONS, HOWE SOUND,

NOVEMBER 16,

1983

HYDROCASTS & CTD “

|8TATION LATITUDE LONGITUDE H

1 49°29.88'N 123°27.99'W
2 49030.57’N 123°28.56'W
3 49°31.05’N 123°28.43'W
4 49°31.20’N 123°28.70'W
5 49°31.55'N ° 123°27.69'W
6 49°31.55’N 123°27.24'W
'TRAWL STATIONS
STATION LATITUDE LONGITUDE
TRAWL-1 49°30.75'N 123°28.30'W
(START)
(FINISH) 49°30.22’N 123°28.50'W




APPENDIX III (cont.):
PORT MELLON SAMPLING STATION LOCATIONS, HOWE SOUND,
APRIL 7, 1986

HYDROCASTS & CTD

STATION | DEPTH (m) | LATITUDE LONGITUDE
0 164 49°28.71'N 123°27.52'W
1 160 49°30.84’'N 123°29.20'W
2. 77 49°31.10'N 123°29.12'W
3 140 49°31.00’'N 123°29.05'W
| 4 200 49°30.85’N 123°28.87'W
5 109 49°31.15'N 123°28.78’W
6 143 49°31.08'N 123°28.82'W
-7 196 49°31.00'N 123°28.50'W
8 142 49°31.35’N 123°28.45’W
9 201 49°31.20’'N 1 123°28.20'W
10 100 49°31.57'N 123°28.10'W
11 211 49°30.60'N 123°28.70'W
12 214 49°30.75’N 123°28.20’W
13 217 49°31.05'N 123°27.85'W

TRAWL STATIONS
STATION | LATITUDE ' LONGITUDE
TRAWL-1 110
(START) ' 48°54.05’N 123°38.28'W
(FINISH) 48°53.61'N 123°37.86'W
TRAWL~-2 95

(START) 48°56.62'N 123°1.52'W
(FINISH) 48°56.28'N 123°41.00'W




APPENDIX ITI (cont.):
PORT MELLON SAMPLING STATION LOCATIONS,

HOWE SOUND,

APRIL 7, 1986
SEDIMENT GRABS
STATION | DEPTH (m) | LATITUDE LONGITUDE
1 60 | 48°53.54'N 123°38.04'W
2 64 | 48°53.45'N 123°37.88'W
3 110 | 48°53.61’N 123°37.85'W
4 80 | 48°53.63’N 123°38.v12’W
5 126 | 48°53.18’N 123°37.19'W
6 110 | 48°53.98’N 123°38.59'W
7 206 | 48°52.39'N 123°35.71/W .
8 38 | 48°55.52'N 123°36.42'W
9 104 | 48°56.46'N 123°41.25'W
10 170 | 48°54.00’N 123°37.22'W
11 75 | 48°54.30’N 123°39.10'W
12 102 | 48°53.78'N 123°38.30'W
13 67 | 48°53.30'N | 123°37.52'W
CORE C-1 60 | 48°53.54’'N 123°38.04'W




APPENDIX IV:

NUTRIENT LEVELS IN WATER, PORT MELLON, NOVEMBER 16, 1983
STATION DEPTH T-PO, ¥No, NO, NH,
(m) (mg/L) (mg/L) (mg/L) (mg/L)
1 0 0.046 <0.005 0.15 0.013
5 0.070 0.006 0.27 0.019
10 0.073 0.006 0.29 0.019
20 0.081 <0.005 0.35 0.010
50 0.085 <0.005 0.36 0.008
100 0.082 <0.005 0.35 0.010
200 0.106 <0.005 0.36 0.010
2 0 0.062 <0.005 0.18 0.012
5 0.070 0.006 0.28 0.018
10 0.053 0.005 0.25 0.016
20 0.081 <0.005 0.37 0.009
50 0.092 <0.005 0.39 0.008
100 0.083 <0.005 0.36 0.010 |
210 0.119 <0.005 0.40 0.009
3 0 0.042 <0.005 0.16 0.014
5 0.059 0.007 0.25 0.021
10 0.056 0.006 0.23 0.019
20 0.081 <0.005 0.33 0.008
50 0.085 <0.005 0.38 0.009
100 0.089 <0.005 0.38 0.008
185 0.097 <0.005 0.37 0.011
4 0 0.073 <0.005 0.21 0.011
5 " 0.064 0.006 0.27 0.019
10 0.065 0.007 0.28 0.019
20 - 0.079 <0.005 0.28 0.009
50 0.080 <0.005 0.33 0.011
105 0.077 <0.005 0.35 0.010
5 0 0.050 <0.005 0.20 0.011
5 0.067 0.006 0.24 0.025
10 0.067 0.006 0.28 0.025
20 0.088 0.005 0.37 0.025
50 0.084 <0.005 0.36 0.010
100 0.083 <0.005 0.36 0.010
215 0.116 ©.005 0.38 0.012
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