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1.0 INTRODUCTION 

In October 1988, a  benthic  sediment  chemistry  survey  was 
conducted at  the Squamish  Terminal,  Watts  Point,  Thornbrough 
Channel,  Gabriola  and  Newcombe  Channel  dumpsites  using  the 
survey  vessel CSS Vector.  The  data  collected  is  part of a 
routine  monitoring and  assessment  program of ocean  dumpsite 
locations by Conservation and  Protection.  At each  major  ocean 
dumpsite,  a  monitoring  grid  has  been  established to facilitate 
successive  surveys  (Figures 1-5) 
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FIGURE 3 THORNBROUGH  CHANNEL  OCEAN  DUMPSITE - BENTHIC 
SEDIMENT  SAMPLING STATIONS 
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FIGURE 5 NEWCOMBE CHANNEL  OCEAN  DUMPSITE - BENTHIC SEDIMENT 
SAMPLING STATIONS 
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2.0 MATERIAL  AND  METHODS 

Grab  samples  were  taken  using  a  Smith  McIntyre  sampler. 
One  grab  was  taken  at  each  station.  Upon  retrieval,  water 
was  siphoned  from  the  surface  sediment, if necessary. 
Three  samples, 0 to 5 cm sediment  depth,  were  taken  from 
each  grab. 

Cadmium,  mercury,  lead,  copper  and  zinc  concentrations  are 
presented  in  the  tables,  along  with  the  mean  and  standard 
deviation. 

All  analyses  were  conducted  by  the  Conservation  and 
Protection  Laboratories  in  West  Vancouver.  The  raw  data 
represents  a  single  analysis  for  each  sample  after  drying 
and  homogenizing.  Cu,  Pb,  and  Zn  were  analysed  using 
Inductively  Coupled  Argon  Plasma  Atomic  Emission 
(ICAP-AE),  Cd  using  Graphite  Furnace  Atomic  Absorption 
(GFAA),  and Hg using  flameless AA. 
The  accuracy  data  for  each  lab  submission  are  given  in 
Appendix I. The  raw  data  printout,  giving  the  complete 
ICAP  semi-quantitative  scan  and  particle  size  data,  are 
included  in  Appendix 11, and  can  be  located  by  matching 
the  sample  and  lab  submission  numbers  given  on  the  data 
tables.  Precision  data  for  the  lab  submissions  are 
provided  on  the  data  tables,  and  represent  analyses  of 
separate  aliquots  of  dryed,  homogenized  sediments  from  the 
sample  bag. 
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TABLE 1 -8- 

S_?UAMISI-! TEFWINALS - STATIONS 1-5 

METALS LAB #55926 : (1 CANTEST :) 72,  79, 86 
DATE SAMPLED: OCTOBER 5 ,  1'387. METGLS LAB #890133 

PARTICLE S I Z E  LAB #8802ESG 

UG/G DFyY WEIl'iHT 
"""""""""" 

""""""""""""~"""""-~~"""""""""""""""""""- STN  DEPTH SAMFLE SEDIMENT 1: d Fb 1: u Zn 
(: PAF:T I C:LE DEPTH C 1: m :) 

SI ZE:) 

MEAN",~21",""""""""""""" .21 37.7 
ST0 DE~",P~3""""""""""""""- . i/ . s 

G3.4 
1 c 4 

.-a 7 c 
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SQUAMISH  TERMINALS - STATIONS 1-5 ( cc ln t  * d:)  
....................... 

DATE  SAMPLED: OCTOBER 5 ,  1'387. 

METALS LAB #55'326: ( CANTEST 1 72, 79,86 
METALS LAB #13W 133 
FAETICLE SIZE:  LAB #83(:)26€ 

""""""""""" 
F'F:EC IS I ON DATA 

S~~P~E""_HI""""""""""-"""" Cd Fb 1: Lt Zn 



TABLE 2 , -10- 

UG/G DRY WEIGHT """"""""_ 
"""""""""""""""""""-~~"""-~"""""""""""- STN DEPTH  SAMFLE  SEPIMENT 1: d Pb c LI Zn 

(: m:) CPAF:TICLE  DEPTH C c m  :) 

(:I - 5 . (35 1 '. Z ( j  NT3 (: 8 :) 74.7 73. ( 5  

(:I - 5 . L q.78 .L . 1.3 ND1:8) 70.7 86. 1 
(1) - 5 . 13(:) .31 ND 58:) 1 0  1 . 0 '33. 3 

82.1 85.8 
""""""""""""""""""" 

MEAN""""""""""""""""""" . (:)7(:! . Ld 

a7-D  DE'^""""""""""""""""""" . (554 . 07 1Ej.5 7.7 

.:. 3 

rQ 



- 11- 
........................ 
WATTS PCINT  DUMFSITE - STATIONS 1-9 i:+:ont'd:) 

RATE SAMPLED: OCTOEEE 6, 1487. METALS LAB #87083(:) 
PARTICLE S I Z E  LAE  #El70831 . 

""""""""_ UG/G DRY WEIGHT 
"""""""""""-"""""""-~9"""""""""""""""" STN DEFTH  SAMPLE  SEDIMENT 1: d Pb 1: LI Zn 

( m 1) (1 p$,F:T 1 !:LE DEF'Tfi (11 m :> 
SI ZEl 

NOTE: n u m b e r s  i n   b r a c k e t s  

* m -  . I dsv " 21 ND 8:) 91. €4 '32.5 . l€C) .21 ND ( 8:) 83.2. 3 '36. 2 . 1 40 I 20 ND e 8:) 124. (1) 74.1 
""""""""""""""""""" 

mEAN"_,h4~"""""""""""""""- .21 102. €E 87. E, 
STR. REv"_,~l~",rQI"""""""""-""" 18.5 11.8 

, (:)E& . 20 N 5 c: 3 :I 7 9 . €  28.7 . 12Q . 20 ND(81 60 .  9 88. 5 . 083 . 20 ND (: 8 1) 7€.  'I 84.0 

il' . ;I L.  7 

""""""""""""""""""" 

MEAN"_,""""""""""""""""" (11'3 (:I . 2 t j  73.9 87.1 
ST5 5EV"_,""""""""""""""""" 2 E3 . (:)(:I .- c .-, 

s~~E~~"""Hs"""""""""""""""- 1: d F'b 1: u Z n  

M~~~"_,Qs~""l9"""""""-""""" 7'3.6 82.7 
ST5 DEV"_,,""""""""""""""""- (-1 14 . 0.2 3.4 3.1 

MEAN""""""""""""""""""" . (:)g'g . 2.3 95.4 8.3.2 

STD 5E~"_,,""""""""""""""""- ( 3  1 5 . 0 8 13.4 11.7 
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TABLE 3 -12- 

Ll-i-iE2BF:OUGH C!-!ANNEL-QlJIISITE - STATIONS 1-12 

DATE SAMFLED: 0C:TOEEE 6 ,  1'387. METALS  LAB #97i353(1 
FART1C:LE S I Z E  LAB #870831 

U G i G  D R Y  WEIrjWT 
""""""""""""""""""-~9"""""""""""""""- ETN DEPTH SAMFLc SEDIMENT 1: d Fb 1: u Zn 

40 """"-"""""""""""""" .I .Yo(-) . 77 . .A&- 9 75.1 8€.7 
mEAN"I1~~"""""""""""""""- . &(:I 70. 1 77.2 

ST0 ~Ev",~14"_,15""""""""""""- 6 * C) 0 . 3  

€1  

75 """""""""_""""""""" . 1 1 (7 . 1 ( 3  NDi'8:) 41. 0 E.?. 4 
ME~~":~~4""1~""""""""""""- 37.3 5.8.: 

STD  DE'^""""""""""""""""""- . (:)(:)a . !:m 4.5 5 . 2 
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_""""""""""""""""""""""""""- THOPNBROUGH CHANNEL DUMPSITE - STATIONS 1-12 Ccctnt ' d l  

DATE SAMPLED: OCTOFEF: 6, 1'387. METALS LAB #87(:)830 
PARTICLE  S IZE   LAB  #87023 i  

U G / G  DRY &E I GHT 
STN DEFTH SAMPLE SEDIMENT 

""""""""""" 

""""","""""""""""""~9""""""""""""""""""". !:. d F'b I: Q. Z n  < m 5 DEPTH (: 6: m 5 

9 4 

NOTE: numbers  i n  b r a c k e t s  are l imits  l:lf d e t e c t i o n .  Ccf:SCPTH012S 
ND - nett d e t e c t e d  
* dent- l tes  p a r t i c l e  sire d a t a   i n   a . p p e n d i x  (:use # i n  5racC::ets:). 
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........................... 
THORNBROUGH CHANNEL DIJMFS I TE - STAT IONS 1 - 12 ( 11 IzInt ' d 1) 

"""""""""" 
?RECISION DATA 

S~~~C~""_H¶,""""""""""""""" I: d Fb c u Z n  



TABLE 4 - 15- 

DATE  SAMPLED:  OCTOBER 5, 1'387. METALS LAB # 8W133 
PART1C;LE SIZE LAB # 88:32EEi 

I - ! I ; / I ~  DRY WEIrjHT 
STN DEPTH SAMPLE SEDIMENT 

"""""""""" 

................................... 1:: d F'b c it Zn 
(1 m 1) C PAF:T I CLE DEPTH < c m :) 

SIZE:)  

N3TE: n u m b e r s   i n   b r a c k e t s  are  limits o f  d e t e c t i c m .  icf:SCF'GABF:I:) 

* d e n c l t e s   p a r t i c l e  s i r e  d a t a   i n   a p p e n d i x  (use # i n  b r a c k e t s : ) .  
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....................... 
GABR I OLA DUMPS I TE - STAT IONS 1-51 i c cln t ' d :) 

DATE SAMPLED: OC:TOBER 5, 1'387. METALS LAP # 8'3r3133 
FARTICLE  SIZE LAB # 88(:)2656 

UG/G DRY WEIGHT 
"""""""""" 

"""""""""""""""~"""~g""""""""""""""- STN  DEPTH SAMPLE SEDIMENT 1:: d Pb 1: u Zn 

""""""""""" 
PEE!: IS I O N  DATA 

S4~ELE""~s""""""""""""""" !I: cl Fb c LI Zn 

* denotes p a r t i c l e  s i z e  da ta  i n   a p p e n d i x  <use # i n  b r a c k e t s ) .  
. .  . . -. . . . - . - . - . - . . . . . . . . . . . . . 



TABLE 5 -17- 

DATE SAMFLED: OIZTOBEF? B, 1'387. I'IETALS LAB # S W  13 I 
PARTICLE SIZE LAB #88(:1267 

UG/G DRY NEIGHT - 
........................................ STN DEFTH SAMPLE  =EDIMENT 7 .  rl Pb I', u Zn 

t: ?ART I IILE DEPTH (: 6: m :) 

. Q59 = 75 ND (SI 17.7 44.3 . C64 .?(I ND (E:) 18.6 47.8 """""""""""""- . 055 .Et€ ND (:E : 3 q c 49.9 
MEAN"""""""""""""""""" . (:I56 .77 16.6 47.3 

STD DE'.J",,,;"""""""""""- (>l-)Z . 08 2 .  a 
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........................... 
NELJCOMEE CHANNEL DUMP S I T E  - STATION 1-9 ( 1 : I m t  d :) 

DATE SAMFLED: OCTOBER 8, 1'387. METALS  LAB #8'30 13 1 
PARTICLE S I Z E  LAB #880267 

""""""""""_ Ut:/t: DRY WEIi3HT 
"-"""""""""""""""""-~g""""""""""""""" 'TN .d DEPTH SAMPLE SEDIMENT I: (j Fb 1: 1-i Zr?. 

(:FARTICLE DEPTH ( : c I ~  11 

SIZE:)  
C m :) 

7 54 

MEAN"_,P5s"_,43"""""""""""- 16.9 46.7  
.STD DEV,",~~S"_LQ3,""""""""""" 1 . (:I 7 / . 5  

MEAN"""""""""""""""""" . (:IS2 1.23 32 . 5 gt:). 2 
STD ~EV"_,"""""""""""""""" 01:)'3 . 1 2 1.2 L. L 

.-. .-. 

""""""""""_ F'RE!Z I S I ON DATA 
SBmec~"""~¶""""""""""""""- ::Id Pb 1: u Ln 7 

PlClTE: nctmbev.s i n  brac!::ets are  l imits 12f d e t e c t i l m .  1: .: f : StzPNE 1-'2 
ND - n o t   d e t e c t e d  
* d e n o t e s   p a r t i c l e  sire d a t a  i n  -appendix (:use h i n  brackets).  
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APPENDIX I 

ACCURACY DATA 
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m:-.'-." ;.:rAt:Y DATA * ,-. 1 
"_."""""" LAB #89;:? 13 1 

"""Ys""""""""""""-""""""""""""- 1:: d F5 f: L; Zn 

KESS- 1 """_ 

FCLIND 2 

,-> .-., .z S T 2  ~EIJ""""""""-""""""~"""""""""""""" ,-\ - . L,L, . 1-J 3 .i 
'74 1.1 

Canada 
Environment  Environnement 

Canada canadz 
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FOUND: 

"""E¶ """""""."""-"""".""""""""""""" 1; d F b  1: d -Zn 

. 175 

(-1 I .> * - I+ ~ (112 I .7  5 .  Q 

""""""""""""""""""""""""""""" 
LI €8 36 LI. -/ : .1;4 . 0 

E, 3 " ..ai. 
4 i-. -A.  '3 i L! I * 6 

.-..-. ,z 

M~AN"""""""",___________________""""""""""" . 1 E 2  
SsD  DE^""""""""""""""""""""""""""""" 

_-. .- i n . '  , " ' L  

7 

+/- 
2 . 7  

1*1 Canada Canada canadz Environment  Environnernent 
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""""""" 

A;I;!I::J:; DATA LAB #2.7:::53(> 

I .  

"" -r19 """"""""~""""~."""""""""""."~.... -. I-. d P t  !3 I-; I-. 7 
iri 

FCUND: 

:;-g Z,"! ; . .-. i: .L 4 ii P -"""""""""""""""""""""""""""""" . L*L i * 1=. 
;-.. .-, r ..-I , c  ?e: 

\j * " 

*- - 
.i i 

la .  5 
+ .!- 

2.7 

1 1 3  
+/-  
i .-% 
ii 

1+1 Canada Canada Canaa Environment  Environnement 
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LAB #5592G 

MESS-1 
Cadmium 
Lead 
Mercury 

CERTIFIED OBTAINED WITH OBTAINED WITH 
PRECISION DATA ACCURACY DATA 
(NOTE 1) (NOTE 2) 

0.59 +/- 0.10 0.60 +/- 0.07 0.60 +/- 0.07 

0.171 +/- 0.0141 0.19 +/- 0.03 0.19 +/- 0.03 
34.0 +/- 6.1 30.3 +/- 1.9 30.3 +/- 5.1 

BCSS-1 
Cadmium 0.25 +/- 0.04 0.25 +/- 0.04 0.25 +/- 0.04 
Lead 22.7 +/- 3.4 20.5 +/- 1.8 20.5 +/- 1.8 
Mercury 0.129 +/- 0.012 0.14 +/- 0.02 0.14 +/- 0.02 

NOTE 1 
Precision data was obtained bv calculatina a standard deviation based ow 
the mean  values of a minimum Gf 50 replicite analyses since March 1983. 

NOTE 2 
Accuracy data was obtained by calculating 
accepted or certified values on a minimum 
March 1983. 

a standard deviation from the 
of 50 replicate analyses since 

(cf :AC5592G) 
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APPENDIX I1 

RAW DATA: E.P. WEST  COAST SURVEY 
PHASE I1 - JUNE 1988 
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