
ENVIRONMENT  CANADA 
CONSERVATION  AND  PROTECTION 

ENVIRONMENTAL  PROTECTION 
PACIFIC  AND  YUKON REGION 

SEDIMENT  METAL  CHEMISTRY  SURVEY OF 
ESQUIMALT  HARBOUR 
BRITISH  COLUMBIA 

OCTOBER  1987 
REGIONAL  DATA  REPORT DR-92-03 

BY 

D.E. Brothers 

JANUARY 1992 



TABLE OF CONTENTS 

-1- 

TABLE OF CONTENTS 

Page 

L i s t  of F i g u r e s  
L i s t  of T a b l e s  

1.0 INTRODUCTION 
2.0 MATERIALS  AND METHODS 

APPENDIX I ACCURACY DATA 

APPENDIX I1 R A W  DATA 

i 

i i  
i i  

1 
4 

13 

17 

I 



LIST OF FIGURES 

Figure Page 

1. Esquimalt  Harbour - Benthic  Sediment 
Sampling Stations 

2 

2. Esquimalt  Harbour Industrial  Sites - Benthic 3 
Sediment  Sampling Stations 

Table 

LIST OF TABLES 

Page 

1. Esquimalt  Harbour - Stations A-Q 
2. Esquimalt  Harbour - Industrial  Sites 

5 
9 



-1- 

1.0 INTRODUCTION 

During  October 1987, a benthic  sediment  chemistry  survey  was  conducted 
at  selected sites in  Esquimalt  Harbour. The need  for  repeat 
maintenance  dredging  at  industrial  locations  and  the  degree of elevated 
concentrations  of  mercury  and  cadmium  in  the  harbour  prompted a 
comprehensive  survey to determine  the  extent  of  trace  metal 
Contamination.  Sample  locations  are  identified  in  Figures 1 & 2. Data 
from  the analysis of  the  sample  collected  during  this  study is 
presented  herein. 
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2.0 MATERIALS 6 METHODS 

Grab  samples  were  collected  using a Smith  McIntyre  grab  sampler.  Upon 
retrieval,  water  was  siphoned  from  the  sediment  surface  as  necessary. 
One  grab  was  taken  at  each  station  and  three  representative  samples, 
from 0 cm  to 5 cm, were  removed  for  analysis. 

Core  samples  were  collected  using  a 2 meter  BENTHOS  gravity  corer. 
The core  was  extruded  into a plastic  trough,  held  at a  gentle  incline 
and  washed  to  remove  the  outer  disturbed  layer.  Samples  were  removed 
for  analysis  from  the  following  depths: 10-20 cm, 30-40 cm, 60-70 crn, 
and 90-100 cm. 

All  analyses  were  conducted by  the  Conservation  and Protection 
Laboratories in  West Vancouver, B.C. The  raw  data  is  presented  in 
Appendix I1 and  represents a  single  analysis  for  each  sample  after 
drying and  homogenizing.  Copper (Cu),  lead  (Pb),  and zinc (Zn)  were 
analyzed  using  Inductively  Coupled  Argon  Plasma  Atomic  Emission 
(ICAP-AE),  cadmium  (Cd)  using Graphite  Furnace  Atomic  Absorption 
(GFAA),  and  mercury  (Hg)  using  flameless  Atomic  Absorption  (AA). 

Hg, Cd, Pb, Cu and Zn concentrations  are  presented  in  the  tables,  with 
the  mean  and  standard  deviation. 

The accuracy  data  for  each  lab  submission  are  given  in  Appendix I. The 
raw  data  printouts,  giving  the  complete  ICAP  semi-quantitative  scan  and 
particle  size  data  (Appendix II), are  on  microfiche  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 dried, 
homogenized  sediments  from  the  sample  bag. 
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APPENDIX I 

ACCURACY  DATA 
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APPENDIX 11 

RAW DATA 
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