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Marine Sediment Chemistry Sampling
for Portage Inlet and the Gorge Waterway.

1. INTRODUCTION

An extensive databasce of marine sediment sampling resulls exists for both Victoria and
Esquimalt Harbours. However, little marine sediment sampling has been conducted in the Gorge
Waterway and Porfage Inlet, therefore, the status of the marine sediments in those areas is
uncertain. To begin to {il} in these data gaps, marine sediments in these areas Were collected by
Aguametrix Research Ltd. and analyzed for metals by the Pacific Environmental Science Centre.

This report provides a summaty of the field sampling methods employed, the parameters
analyzed and comparcs the collected data with established sediment quality criteria. No in-depth

analysis wWas conducted due to budgetary considerations.

2. FIELD SAMPLING METHODS

Sampling was conducted on March 03 & 06, 2000 in the Gorge and Portage Inlet in a general

id across the area. Approximaie station positions were pre-determined by plotting 40 locations
on the CHS chart (No. 3415) with approximately equal spacing. All samples were taken froma
boat and a DGPS location obtained for each sampling location. Al each location, field
measurements for the pH, temperature, dissolved oxygen and salinity of the water were aiso

made and recorded using portable instruments supplied by the Capital Regional District
Engineering Department. Field calibrations of each instrument Were performed daily using

supplied reagents and standards as per each instrument’s operating manual.

Sediment samples were retrieved using a Ponar grab sampler constructed of stainless steel. One
sample was collected at cach station. At every 10 sampling stations, 2 duplicate field split was
taken. Sampling generally followed the protocols for sediment sampling outlined in the Puget
Sound Estuary Program (PSEP, 1997), which were as follows:

i The inside of the grab sampler was thoroughly rinsed with scawater at the station being
sampled.
il. The grab sampler was lowered through the water column such that travel through the last

5 melers was no faster than 1 m/sec. This minimized the effects of bow wave disturbance
to surficial sediments.

iii.  The sampler was retrieved to the surface and then lowered onboard to determine if the
sample 18 successful or not. A successful grab was one having relatively level, intact
sediment over the entire area of the grab,and 2 sediment depth at the center of at least 7
cm. Grabs that did not contain sediments, or partially filled grabs, or grabs with shells or
grossly stumped curfaces were deemed unacceptable. Grabs completely filled (o the top,
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iv.

vi.

vii.

Vil

0.

where the sediment was in direct contact with the hinged top, were also unacceptable. If
the grab was deemed unacceptable, the sediment was discarded and another grab
conducted.

The overlying water from the grab was carefully drained off using a siphon.
Sediment from the top 2 cm of each successful grab was transferred from the grab

sampler into a polyethylene bow! using a disposable plastic spoon. Care was taken, to
ensure that the sediment was removed from the grab and did not come in direct contact

. with the sides of the grab sampler (1.e. the sediment was taken from the middie of the

grab). The sediment were thoroughly homogenized using the spoon until a uniform
colour and texture appeared.

Subsamples were transferred from the bowl into appropriate pre-cleaned sampling
containers and preserved as required (kept on freezer packs in a cooler).

At each station, 2 new disposable plastic Spoon was used, the bowl was washed and
rinsed at least three times with seawater from the station being sampled.

“Steps i through vii were repeated until all sarr;tples were collected.

Station, sample number, sample type, and required chemical analysis were labelled on
each jar. In addition, the following information was recorded on field logs:

*  collection date

. collection time

. DGPS location (real time)

. composite number (if required) :

. other ficld measurements (DO, pH, temperature, salinity)
. field comments

The labelled jars were placed in a cooler containing ice to keep the samples cool. The
samples were shipped to the lab for analysis.

QUALITY ASSURANCE AND QUALITY CONTROL

The following quality control (QC) procedures were employed:

The interior surfaces of the grab sampler was washed with seawater prior to use to assure
that no sediment remained from the previous station.

Prior to use, all supplies (e.g., bowl) were cleaned with nonmetal containing dish soap
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and thoroughly rinsed with scawatcr. A new disposabie plastic spoon was used at each
sampling station.

The grab was placed in a clean non-metal container all times 10 avoid contamination from
boat fuel ef cetera.

iil.

iv. Quality control samples: Duplicate field samples (field split) were taken at every 10th
station. The field replicates were sampled, stored, prepared, and analyzed using the same
methods. One per 10 samples are identified for the lab QC program.

4. RESULTS

The positions of cach of the 40 stations sampled is presented in Table 1. This table also presents
the field notes collected at each location including depth of sample, water temperature, salinity,
dissolved oxygen (DO) and pH readings from the portable instruments as well as comments on
the composition of each of the samples.

The location of each of the sample stations is presented in Figure 1. Differential GPS was used
to determine position in the field with the NAD83 datum. Depths presented in Table 1 were
estimated using a marked line and are not corrected for tide height. As such, the depths should

be considered approximate and accurate to 0.5 metre.

The analytical results are presented in Table . All units for metal ICP apalysis are dry ng/e
while moisture content was reported as percent. The third column of this table indicates the
Method Detection Limit achieved by the laboratory for each parameter. The laboratory QA/QC
procedures were not supplied in detail to Aquametrix Research, however, the results from PESC
indicate that at least the following procedures were used to ensure quality and reliability of

. results:

. laboratory method blanks,
. reference materials (fype not specified) and
. replicate sampies.

Recoveries of reference material were generally within acceptable limits with most falling within
. 10%. Blanks were less than the method detection limit which is also acceptable. To further
verify QA/QC more information on methods would be required from the laboratory {(which was

beyond the scope of this project)-

A comparison was made between the reported results and the WDOE/CRD Standards for metals
in sediments. The standards are presented in the second column of Table 2 with values
exceeding the standard highlighted and printed in bold face in the results columns for each
station. The locations and {pe of metals exceeding criteria are presented in Figure 2.
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A total of 9 samples exceeded the criterion for cadmium while 6 samples exceeded the standard
for mercury (Table 2). The majority of the stations exceeding criteria were located in the Gorge
Waters, between the Trestle Bridge and the Gorge Bridge. The exceedances for cadmium
ranged from 9.3 to 20.9 pg/g with a mean of 15.3 pg/g versus a standard of 5.1 ug/g.
Exceedances of mercury were much closer in value to the standard of (.41 pg/g with a range of

0.434 10 0.750 pg/g and a mean of 0.566 pg/g.

No formal analysis of the water column data was performed and the following cornments are
provided as observations. Surface water temperature varied little with a range of 7.4 to 8.7 °C
over all stations and both days of sampling. Salinity values ranged from 5.8 to 25.4 ppt with the
lower values generally found in Portage Inlet and the highest values nearest the Selkirk Waters
and the Trestle Bridge. The lowest salinity values were not found immediately adjacent to
stream entry points and were likely due o storm drain inputs.

Dissolved oxygen concentrations varied little over the entire study area with a range of 9.7 to
10.5 mg/L.. While not presented as data, the instrument indicated that the surface waters were
always saturated with oxygen with values ranging from 90 to 110 % saturation.

The observed values for pH ranged from 7.37 to 8.38 with Jower values found in Portage Inlet
were salinity values were also lower.

5. CONCLUSIONS & RECOMMENDATIONS

The purpose of this preliminary sampling in Portage Inlet and the Gorge Waters was to gain
some insight into the level of contamination throughout the system. The objective was met as
the entire area was sampled, albeit without replication. Comparison of the resuits with the
WDOE/CRD standard for metals indicated that few stations exceeded established values for the

protection of aquatic life in sediment.

Future sediment sampling effort for metals should target the areas where exceedances were noted
in this study. Triplicate grab samples should also be used at those locations to determine the in

situ vartability of the sediments.

Future effort should also include identification of possible sources of metal input into the Gorge
Waters and Portage Inlet system and further testing for other parameters such as organics (PAL,
organotins, chlorophenols and PCBs, ef cetera). The choice of which parameters to measure
could be made using the CRD Storm Drain Program data as this should indicate contaminants
which are being added to the system. There may be value in testing for all the organic
compounds once to assess the present conditions that may be a result of past dumping practices
and which would therefore be missed by the Storm Drain Program. Sediments are a useful

indicator of historical input of contaminants.

A survey of biota in the Gorge Waters and Portage Inlet should also be conducted to indicate the
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present health of the entire ccosystem. This could be conducted by sampling existing infaunal
organisms in the same manner s is conducted off the Victoria Waterfront by the CRD to
determine the area of impact in the vicinity of the sewage outfalls.

6. LITERATURE CITED

PSEP (Puget Sound Estuary Program). 1997. Puget Sound Estuary Program, Recommended
guidelines for sampling marine sediment, water column, and tissue in Puget Sound. Prepared for
US Environmental Protection Agency, Region 10, Seattie, and Puget Sound Water Quality

Action Team, Olympia, WA. 51 pp.
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Figure 1. Locations of Sediment Sampling Stations
For VEHEAP - March 2000. PI- designates stations
in Portage Inlet and GW- designates Gorge Waters stations.
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Figure 2. Locations of stations sampled for metals indicating those that

exceeded WDOE/CRD standards for the indicated metals

(Cd = cadmium, Hg = mercury). Sampling conducted in March 2000.
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