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This report presents water quality sampling and monitoring guidance to ensure data can be properly
compared to the updated Water Quality Objectives for salilwat / Burrard Inlet. Water Quality Objectives
(WQOs) provide approved policy direction to guide the balance between human use, values and water
environments by informing decisions that may impact a specific waterbody. Sampling guidance is
included for water, sediment and tissue. Updating the 1990 Provincial Water Quality Objectives is a
priority action identified in the Tsleil-Waututh Nation’s (TWN) Burrard Inlet Action Plan, which has been
an impetus for this work. Work to update the salilwat / Burrard Inlet Water Quality Objectives has been
led by the TWN, in collaboration with the BC Ministry of Environment and Parks (ENV).
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1. INTRODUCTION

The updated xalomot ct to solilwot / Water Quality Objectives for solilwat (Burrard Inlet) (solilwat /
Burrard Inlet WQOs) were established on a priority basis and have been informed by site-specific water
quality assessments, British Columbia (BC) water quality guidelines (WQGs), emerging scientific
research, and Indigenous knowledge. Tsleil-Waututh Nation’s (TWN) Burrard Inlet Action Plan (TWN,
2017) was the impetus for updating the salilwat / Burrard Inlet WQOs, which is crucial to TWN’s ongoing
work to restore the health of solilwot / Burrard Inlet.

The purpose of this document is to provide overarching guidance for monitoring in salilwat / Burrard
Inlet to ensure data collected can be compared to the updated salilwat / Burrard Inlet WQOs. Intended
users of this guidance are those collecting samples for attainment monitoring and for comparison of
water, sediment, and tissue quality data to the salilwat / Burrard Inlet WQOs.

2. LIMITATIONS

This document is intended to provide guidance for sample collection to compare water, sediment, and
tissue quality data with the updated salilwoat / Burrard Inlet WQOs and is meant as a linkage to
monitoring recommendations in the technical reports that support the WQOs that should be referenced
when designing a monitoring program for salilwat / Burrard Inlet. The information in this document
does not detail the steps necessary for the proper design of a monitoring or research program, nor does
it include comprehensive field sampling techniques and protocols. The Marine Monitoring Guidance
document (LGL and ENV, 2019), the BC Field Sampling Manual (ENV, 2013abc; ENV, 2020), and the
Guidelines for Designing and Implementing a Water Quality Monitoring Program in British Columbia
(Cavanagh, et al., 1998) provide more detailed information on such topics. As these resources get
revised periodically, it is recommended that the most up-to-date versions be referenced.

If monitoring is undertaken as part of a regulatory requirement (i.e., authorized discharge), the methods
and techniques specified by the regulatory authority must be adhered to. This document does not take
precedence over such requirements. In cases where WQQOs are referenced in regulatory authorizations,
any questions regarding interpretation or compliance should be directed to the appropriate regulatory
authority.

3. KEY CONSIDERATIONS WHEN MONITORING IN salilwat / BURRARD INLET

The following sections outline key considerations for the comparison of monitoring data to the salilwat /
Burrard Inlet WQOs. Specific aspects that should be considered when developing a monitoring plan,
including the need to consider cumulative effects when monitoring in salilwat / Burrard Inlet and the
importance of coordinated monitoring programs and harmonized data collection/input/output across
agencies are also discussed.

3.1 Marine and freshwater

The salilwat / Burrard Inlet WQOs include objectives for both the marine waterbody salilwat / Burrard
Inlet and the freshwater tributaries flowing into salilwat / Burrard Inlet. The freshwater objectives are
proposed for application across all freshwater tributaries to salilwat / Burrard Inlet, without subdividing
stream reaches. Freshwater tributaries to salilwat / Burrard Inlet can be identified by their watershed
code (e.g., 900-XXXXXX flows to salilwat / Burrard Inlet). For example, the watershed code for the
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Capilano River is 900-071100, Lynn Creek is 900-066900, and the Seymour River is 900-066100.
Watershed codes are available here: https://a100.gov.bc.ca/pub/fidg/viewWatershedDictionary.do

Freshwater is defined as salinity less than 1.5 practical salinity units (ENV, 2017). Depending on salinity
levels and tidal influence at a monitoring site, it may make more sense to apply the marine WQOs.
Where the water is transitional between freshwater and marine/estuarine water, or salinity is not
characterized, the more stringent of the freshwater or marine WQOs should be applied.

When developing a monitoring plan that includes monitoring stormwater, the episodic and variable
nature of inputs demands a nuanced and adaptive approach. WQOs can be useful in screening and
prioritizing areas for further investigation, identifying potential impacts of stormwater on water values,
and helping to identify locations requiring source control and management actions for stormwater.

3.2 Qualitative WQO terminology
For some parameters, the solilwat / Burrard Inlet WQO is defined as “do not detect and/or decrease in
current levels”. This means that the objective may be met through consistent non detection or through
decreasing concentrations from current levels (as defined below). Where the parameter is not detected
and the analytical detection limit improves (i.e., more sensitive detection becomes possible), the results
should still demonstrate decreasing concentrations relative to current levels.

Analyses should be conducted using methods that reflect the best available detection limits within the
capabilities of local, certified laboratories. Any changes in detection limits or analytical methods during a
monitoring program should be documented.

The terms “current conditions” and “current levels” in some of the salilwat / Burrard Inlet WQOs refers
to parameter concentrations as summarized in the salilwat / Burrard Inlet WQOs supporting technical
reports. Where specific numeric values are not provided, these terms should be interpreted as referring
to either the:

e Most recent available data at the time of the specific WQO development (typically 2018 to 2025); or
e For sediment and tissue, the median or mean values derived from composite sampling across sub-
basins, as described in the relevant technical reports.

To support future application of qualitative salilwat / Burrard Inlet WQOs:

e Monitoring programs should continue to track changes from “current conditions” and “current
levels”.

e Where new data becomes available, data interpretation should identify whether conditions are
improving, stable, or degrading relative to the conditions presented in the technical reports.

3.3 Toxicity Modifying Factors

solilwat / Burrard Inlet WQOs for several parameters are calculated using an equation that requires
toxicity modifying factors (TMFs), such as ambient hardness, pH, dissolved organic carbon, and
temperature. TMFs are known to ameliorate or worsen the toxicity of certain substances.

For example, when considering dissolved copper concentrations, the BC Biotic Ligand Model (BLM)
normalizes the toxicity database!? to site-specific water chemistry. This allows for consideration of the
effects of certain water quality parameters on bioavailability. In other words, the BC BLM predicts

1 This is the toxicity database that was applied to derive the benchmark.
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copper toxicity to an organism at a site based on the ambient water chemistry through input of site-
specific TMFs.

To correctly apply TMFs in the provided WQO calculation, concurrent samples for the relevant TMFs
should be analyzed in addition to the priority parameters of each sample. Site-specific water chemistry
should be applied whenever possible because TMFs significantly influence toxicity. However, there are
instances when some or all of the TMFs may not be available, such as when completing a water quality
assessment with historical data or when water quality samples are collected in emergencies (e.g., spill
response). In such cases, generic TMFs that have been calculated from historical data can be applied.
Please see Appendix G within Rao et al. (in prep.) for calculated TMFs.

3.4 Emerging science and QA/QC

The solilwat / Burrard Inlet WQOs include contaminants of emerging concern. The analysis of some of
these parameters for objectives may not yet have laboratory accreditation under the Standards Council
of Canada (SCC). For unaccredited parameters, it is recommended that the rationale for laboratory
selection, the analysis method and any limitations regarding the analysis be documented.

It is also important to investigate any unusual results or discrepancies as soon as possible after receiving
the laboratory report. Augmentation of the quality assurance/quality control (QA/QC) program for these
parameters should be informed by professional judgement. Once an accredited option is available, that
laboratory and method should be used for the analysis. Given the evolving nature of these analyses,
close coordination with laboratories in advance of sampling is critical to ensure up-to-date sampling and
analytical protocols are utilized.

Thorough QA/QC supports the collection of meaningful and scientifically credible samples. Refer to the
BC Field Sampling Manual Part A: Quality Control and Quality Assurance for important information to
consider when designing a monitoring program (ENV, 2013c). A more rigorous QA/QC program may be
necessary for contaminants of emerging concern as methods for collection and analysis are not
necessarily standardized.

3.5 Short-term, medium-term, and long-term WQOs

For some parameters, short-term, medium-term, and long-term salilwat / Burrard Inlet WQOs are
specified. This differs from WQOs to protect for chronic (or long-term) and acute (or short-term) effects.
The short-term solilwot / Burrard Inlet WQOs are intended to prevent any further degradation of
conditions while the medium- and long-term solilwat / Burrard Inlet WQOs are goals for water quality
improvements.

To ensure clarity and consistency in the application of salilwat / Burrard Inlet WQOs beyond the original
short-term timeframe, the following guidance is provided: Short-term WQOs that were established for
achievement by 2025 represent interim benchmarks for water quality, with the understanding that
efforts must be made to attain the long-term WQOs and data comparisons should also be made to the
long-term WQOs.

3.6 Cumulative effects

solilwat / Burrard Inlet has been identified as a waterbody experiencing cumulative impacts from
multiple stressors, including historical industrial activities, ongoing urban development, marine
transportation, and stormwater discharges. The cumulative effects in salilwat have long surpassed what
is acceptable to TWN. The cumulative impacts of contamination from urban and industrial development
on water quality have impacted TWN’s Aboriginal rights and interests by reducing or eliminating
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opportunities to fish, harvest shellfish and practice culture (ENV and TWN, 2024). Consequently,
cumulative effects in the Inlet must be considered in water quality assessments and monitoring
programs.

Monitoring programs should integrate strategies to understand cumulative effects. Strategies include:

e Collecting data across water, sediment, and tissue is important to capture contaminants across
different pathways.

e Establishing long-term trend monitoring to differentiate seasonal variability from stressor-induced
effects.

e Trend monitoring can often bridge many gaps inherent to cumulative effect assessment.

e Selecting sensitive indicators, like sediment quality indices, tissue bioaccumulation, and benthic
community health metrics, to understand impacts on specific water values and water uses in the
watershed.

e Spatial analysis of contaminant hotspots and overlaying land-use pressures can help identify areas
where overlapping sources of stressors—such as contaminant loading, chemical mixtures, and
habitat alteration—may amplify ecological risk.

e Coordinated monitoring program(s) and harmonized data collection/input/output across agencies
that streamline the sharing of data are also essential for understanding and being able to address
cumulative effects (TWN, 2025).

Applying strategies like this helps to provide a more holistic understanding of cumulative effects unique
to the Inlet’s complex urban-marine environment.

3.7 Data sharing, access, and reporting

Part of a successful monitoring program is the effective communication of the results and integrating
information into decision-making processes. ldeally, monitoring data for salilwat / Burrard Inlet is openly
shared through a centralized publicly accessible web-based database, such as the Provincial
Environmental Monitoring Data System (EnMoDS), and is available to regulatory agencies, Indigenous
Nations, municipalities, and the public in a timely manner. Monitoring data should be analyzed and
discussed in reports to assess solilwot / Burrard Inlet WQO attainment, identify trends, and promote
adaptive management.

3.8 Monitoring programs in salilwat / Burrard Inlet

There are several current and historical monitoring programs in salilwat / Burrard Inlet (see Appendix A:
Table A1, Figure Al). TWN is leading several monitoring programs, including cumulative effects
monitoring, shellfish monitoring, and underwater noise monitoring. Reviewing the existing monitoring
programs within solilwot / Burrard Inlet is part of the development of future monitoring programs. This
review provides insight into available monitoring data that can be leveraged to address potential data
gaps and help to strengthen future programs.

Further to reviewing existing programs, development of a coordinated and collaborative monitoring
program for salilwat / Burrard Inlet could provide multiple benefits. This involves shared data collection,
analysis, and the use of data from multiple sources to work together to achieve the salilwat / Burrard
Inlet WQOs (TWN, 2025). Collaborative and coordinated monitoring in salilwat / Burrard Inlet, built on
existing efforts and shared data, could enhance the effectiveness and efficiency of future programs, lead
to attainment of the solilwat / Burrard Inlet WQOs, and improve understanding of inlet health. More
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information on developing a coordinated monitoring effort for solilwat / Burrard Inlet is available here:
https://twnation.ca/wp-content/uploads/2025/12/BIWQOs CoordinatedMonitoring 20250919.pdf

4. MONITORING GUIDANCE BY MEDIA TYPE

The following sections outline monitoring details specific to water, sediment, and tissue quality to
support data comparison with the updated WQOs. Each section includes media-specific information
related to the timing of sampling, methods and other considerations, and WQO comparison. Sample
methodology, such as containers used, preservation, minimum mass, and holding times, must comply
with the BC Environmental Laboratory Manual (ENV, 2024) and the selected laboratory’s accredited
method requirements.

4.1 Water Sampling

Timing of sampling

The timing of water quality sampling should consider tides, currents and rainwater runoff, as these may
influence contaminant levels (Bjorklund et al., 2024). Since most contaminant transport from land to the
freshwater and marine environment occurs during rainy periods, sampling during the wet season is
recommended to capture the worst-case scenario in contaminant concentrations (Chow et al., 2020).
Other parameters, such as microbiological indicators and physical water quality parameters, such as
turbidity and temperature, should be monitored year-round due to their potential effects on water
values, especially on primary contact activities (e.g., cultural, spiritual, and ceremonial practices and
recreational use) and seafood consumption, which may occur year-round (ENV and TWN, 2024).
Additionally, to characterize water quality comprehensively across annual variations and understand
seasonal variability, sampling should be conducted over multiple years.

Methods and considerations

Methods for water quality monitoring are available in the BC Field Sampling Manual Part E: Water and
Wastewater Sampling (ENV, 2013a). Part E of the sampling manual includes methodology for sampling
in a river or stream but also details water sampling methods for lakes, many of which are applicable to
marine environments (LGL and ENV, 2019). All water quality monitoring procedures in salilwat / Burrard
Inlet should align with the guidance outlined in the Marine Monitoring Guidance document (LGL and
ENV, 2019).

Considerations specific to solilwat / Burrard Inlet and its tributaries include:

e Establishing WQOs attainment in salilwat / Burrard Inlet varies depending on the parameter but
typically involves collecting five weekly grab samples over a 30-day period (ENV and TWN,
2024).

e Any water sample to be analyzed for organic substances should not be filtered (ENV and TWN,
2024).

e For freshwater monitoring, include monitoring for TMFs and design monitoring programs to
make comparisons between upstream and downstream sites within watersheds (Rao et al. in

prep.).
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How to compare to WQOs

WQQOs for salilwat / Burrard Inlet vary depending on the parameter with most of the objectives
protecting aquatic life for long-term (chronic) exposure. For some parameters, benchmarks were also
available that are protective for short-term (acute) exposure.

Long-term chronic WQOs - For most parameters, long-term chronic WQOs attainment is assessed by
calculating average concentrations from at least five weekly grab samples collected over a 30-day period
and no more than 20% (1 out of 5) of the individual samples should exceed the WQO (ENV and TWN,
2024). Another option for long-term chronic attainment monitoring could include bi-weekly sampling
over a year. Evaluating against chronic WQOs provides some understanding of which values may be
impacted by long-term inputs.

If the monitoring frequency at a site is insufficient to meet the requirements for the specified averaging
period of the long-term average WQQO, then individual samples can be compared against the long-term
average WQO but with caution as one or two samples do not clearly determine effects from chronic
exposure. Failure of any individual sample to meet a long-term average guideline would serve as an alert
signal to potential contamination and the monitoring frequency should be increased to verify (ENV,
2016). As noted above, some parameters should be monitored during the season most relevant to
contaminant movement from land to solilwat /Burrard Inlet or throughout the year to understand their
potential effects on water values.

Short-term acute WQOs - Short-term acute WQOs attainment is typically assessed through direct
comparison to individual sample results (by comparing single sample maximum values).

A short-term maximum acute WQQO is a level that should never be exceeded during a defined short
exposure period (e.g., 96 hours) to protect the most sensitive species and life stages from severe effects,
including lethality. Acute WQQOs are intended to assess risks associated with infrequent exposure events
such as spills.

For additional information with respect to long-term chronic and short-term acute WQQOs, refer to the
BC Approved WQGs (ENV, 2025a) and this fact sheet -
https://www2.gov.bc.ca/assets/gov/environment/waste-management/industrial-waste/industrial-
waste/mining-smelt-energy/guidance-documents/max-vs-long-term-wqg-guidelines-fs.pdf

In some cases, the WQOs indicate a comparison to natural levels or ambient background
concentrations. For reference, the derivation of background concentrations for select parameters is
described in Bjérklund et al. (2024) for marine and in Rao et al. (in prep.) for freshwater. Note that the
WQOs for persistent organic pollutants represent interim values pending improvements in laboratory
detection limits (ENV and TWN, 2024; Sanchez et al., 2022).

4.2 Sediment Sampling

Timing of sampling

There are seasonal variations in sediment impacts that should be considered when designing a sampling
plan. In salilwat / Burrard Inlet, sampling sediment before the Fraser River freshet (i.e., during the late
winter and/or early spring) should reduce the river influence on the inlet sediments. Sampling prior to
freshet should result in a more representative understanding of locally derived contaminant
concentrations in the inlet, improving source attribution.
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Weather conditions are also important to consider for sediment sampling, as wave activity and currents
can disrupt sampling operations by affecting the accuracy and capabilities of sampling equipment during
deployment and retrieval. Water depths to sediment surfaces can also change significantly in nearshore
areas due to tidal fluctuations and should be considered when planning monitoring programs (ENV,
2020).

If sediment sampling is planned to be undertaken at the same time as water sampling, it is important
that the water sample be collected first to avoid sediment sampling-induced turbidity in the water
column that is then captured in the water sample.

Methods and considerations

Detailed guidance on sediment sampling techniques is provided in the Marine Monitoring Guidance (LGL
and ENV, 2019). Instructions from the laboratory and the BC Environmental Laboratory Manual (ENV,
2024) regarding the use of appropriate equipment and handling should be followed. Additionally, the BC
Field Sampling Manual Part D: Solids offers further instructions for sediment sample collection (ENV,
2020).

Sediment sampling to assess attainment of the salilwoat / Burrard Inlet WQOs should be based on a
minimum of one composite sample consisting of at least three replicates per site (ENV and TWN, 2024).
Sediment samples should ideally be collected where fine-grained sediments are present. Field staff
should target locations with silt and clay (particle size <63 um) as this size fraction tends to accumulate
greater concentrations of contaminants? (ECCC, 2022). Fine-grained sediment particles concentrate
contaminants due to higher surface area/organic carbon content. This makes the contaminant more
bioavailable to benthic organisms who mainly ingest these smaller fractions, leading to bioaccumulation
risks. (Simpson et al., 2016). The first 2 cm of undisturbed sediment should be collected from the
sampler while being careful to avoid the sides of the equipment. This top layer of sediment is important
to collect as it is where pollutants and benthic organisms interact. It also provides an indication of the
most recent contaminant deposits (ECCC, 2022).

The analysis of supporting parameters such as particle size, total organic carbon (TOC), moisture
content, and especially acid volatile sulphide (AVS), are important for interpreting sediment chemistry
results. TOC is critical to interpreting many sediment quality samples against the WQQOs as it allows for
the objective to be adjusted to site-specific TOC for comparison (e.g., normalized to 1% TOC) and
moisture content is important for consistency across samples from different locations with varying
moisture levels as well as to convert to the dry weight unit if required.

AVS data is used to assess the potential toxicity of metals in sediment as it affects bioavailability. The
analysis requires measuring both AVS and simultaneously extracted metals (SEM) after acidifying a
sediment sample in the field. AVS sample collection requires careful handling to prevent alteration of
the sample due to the exposure of oxygen. The sample must remain in anoxic conditions during
collection and storage to prevent sulfide oxidation. Minimizing exposure to air, using airtight containers
with no headspace, and reducing the time samples are exposed to the atmosphere is critical while
collecting additional samples for composite analysis. AVS/SEM sample handling must follow the
analytical laboratory’s approved method requirements (e.g., containers, preservation, holding time,
processing steps).

2 Analysis of only the <63 um sediment fraction by the laboratory must be explicitly requested.
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How to compare to WQOs

Sediment quality WQOs for salilwat / Burrard Inlet vary depending on the parameter, but comparison
should be based on a minimum of one composite sample consisting of at least three replicates
expressed as dry weight. Some parameters, such as nonylphenols, bisphenol A, and polycyclic aromatic
hydrocarbons, must be normalized to 1% TOC before comparison to the WQO. Consequently, for
sediments with any other percentage of organic carbon than 1%, an adjustment to the objective should
be made by multiplying the objective by the percent of organic carbon content in the sediment sample.

For more detailed information on specific parameters, refer to the salilwat / Burrard Inlet WQOs and
technical reports (ENV and TWN, 2024). In addition, many of the salilwat / Burrard Inlet sediment WQOs
are based on BC Working Sediment Quality Guidelines. Refer to these working guidelines for further
details (ENV, 2025b).

4.3 Tissue Sampling

Timing of sampling

There are many considerations when deciding when to collect tissue samples. An important
consideration is what question the monitoring program is aiming to answer. Sampling during the most
biologically relevant season means, in most cases, that contaminants are analyzed during the
season/time when contaminant levels will be at their highest in tissues. The exception to this is when
sampling cultural foods in First Nations’ harvesting and potential harvesting areas, in which case
sampling should occur at preferred harvesting times to assess community exposure to contaminants
through consumption.

Timing of sampling is also crucial for finfish sampling. Organic compound accumulation is significantly
influenced by an organism's lipid content, with higher lipid levels leading to greater accumulation.
Different life stages can also affect tissue contaminant levels and thus, sampling should occur in
organisms that have comparable physiological states, with consistent sampling timing, from year to year
(US EPA, 2025). Tissue sampling should ideally coincide with sediment and water quality sampling events
so supplemental data is available during tissue data interpretation.

Methods and considerations

Detailed guidance for tissue sample collection is provided in the Marine Monitoring Guidance document
(LGL and ENV, 2019).

There are specific requirements for tissue monitoring which depend on the type of organism, however

the following information applies to all organisms sampled:

e When choosing the species to collect for evaluation, make sure that the collection process will not
inadvertently damage the local population and that all the required approvals and permits are
obtained prior to the collection. Minimize the impact on any species or population at any location by
limiting the number of individuals sampled to the minimum required for statistical relevance.

e The sampling methodology applied depends on what question the monitoring program is aiming to
answer as well as what parameters are being analysed (e.g., contaminants of emerging concern
need a more robust QA/QC methodology). In general, while the salilwat / Burrard Inlet WQOs state
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that attainment can be assessed by collecting a single composite sample, other guidance documents
recommend a minimum of three replicate composite samples to improve variance estimation and
statistical analysis (US EPA, 2000).

e Confirm the type of tissue being sampled and the amount required with the selected laboratory.
Where practical, submission of a minimum of 20 wet grams of animal tissue or 5 grams of low
moisture vegetation is recommended (ENV, 2024). A composite sample from one location of
multiple individuals can be used to achieve the needed minimum tissue amount for analysis if
individuals are too small. Tissue sample methodology must comply with the BC Environmental
Laboratory Manual (ENV, 2024) and the selected laboratory’s accredited method requirements.

e Tissues of the same type can be sourced from multiple individuals and used in a single composite
sample. This means that one composite sample can include several individuals. One individual
should only be used as an individual sample or in one composite sample, but not both and must not
be included in other composite samples. This practice ensures the integrity and reliability of the
results.

e Determine whether the analytical laboratory or field staff will process the samples for composite
analyses. If field staff are processing the organisms, they should be familiar with the appropriate
protocols and techniques, and the methods used should be documented for future reference.

e The organism length, weight, sex (if possible) and any abnormalities should be recorded for each
individual. The weight/size of tissue samples dissected from the individuals should also be recorded.
Individuals should be collected, where possible, on the same day and from the same general
location. If relevant, the location on the organism’s body from which the sample was taken should
also be noted.

e For composite samples, record the number of individuals and their length, weight, etc. for those
included in the composite sample. Ensure all individuals collected for composite samples are of the
same species and same size class®. All individuals for the composite samples should be collected on
the same day and from the same general location.

e The type of tissue to be sampled depends on the monitoring program. Whole-body tissue analysis
should be included to assess attainment of the salilwat / Burrard Inlet WQOs. Current harvesting
practices should be considered to determine what part of tissue should be sampled (ECCC, 2012).
For example, for crab it may be necessary to also analyze the white meat and hepatopancreas
separately, because many contaminants are concentrated in the hepatopancreas and health experts
have advised to avoid eating the hepatopancreas.

e Seal each sample in an appropriate, clearly labelled, container, and freeze, if required by the
laboratory, until the sample can be shipped to the analytical laboratory. See BC ENV 2013b for a list
of appropriate containers for each tissue type and confirm with laboratory. If freezing, take a wet
weight before freezing as freezing for extended periods can dry out the sample. Ask the laboratory
to take a wet weight prior to analysis so the loss of moisture during the freezing period can be
evaluated.

e Tissue analysis results and assessments should incorporate measurements of moisture content and
lipid concentration. Results by wet weight is needed for comparison to WQOs.

3 Size classes (e.g., 50-60 mm) should be defined before sample collection and recorded for future reference. The total length (or size) of the
smallest individual in the composite sample should be no less than 75% of the largest individual in the composite sample (US EPA, 2000).
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Bivalves

Assessing WQO attainment for bivalve (i.e., mussels, clams, scallops and oysters) tissue is based on a
minimum of one composite sample consisting of at least 25 same-species bivalves (ENV and TWN,
2024). Be sure to record the species collected as different bivalves have been shown to uptake
contaminants differently. Only the soft tissue of the organism should be included in the composite
sample (i.e., no shells). It is best to use tools such as stainless-steel fine-pointed forceps, dissecting
scissors, or a scalpel to do this. All bivalves should be collected from natural substrates, if possible.
Untreated concrete and natural rock used for breakwaters may be acceptable substrates, if this site
selection meets the other objectives of the sampling design (Apeti et al., 2012). Field staff should note
any potential contamination nearby and ensure that any bivalve collected is free of creosote, fuels, or
other forms of contamination. Effort should also be made to prevent the possibility of sediment
contamination influencing tissue results (i.e., sediment interference). This involves rinsing the sample
with seawater. Minimum size requirements of the recreational harvest regulations should be used for
bivalve sample collection (DFO, 2022).

Crustaceans

To assess WQQOs attainment for crustacean (i.e., crab and prawn) tissue, a minimum of one composite
sample should be collected. General guidance for the collection of crabs and prawns is provided in Carey
et al. (2014). For crabs, a composite sample should consist of at least five individuals. Crabs should meet
the legal-size requirements for recreational fishers with only hard-shelled males being collected, as it is
illegal to harvest female crabs in BC (DFO, 2021). Crabs are measured across the widest point of the
carapace (see Figure 1).

Carapace
Width

Figure 1. Dorsal view of Dungeness crab (Cancer magister) showing the carapace width. (Image source: Losey, et al.
2004)

For prawn and/or shrimp sampling, composite samples should consist of a minimum of 20 individuals
(Carey et al., 2014). Record the size and weight of individuals with a minimum carapace length of 28
mm, measured from behind the eye stalk to the beginning of the abdomen (see Figure 2) (Carey et al.,
2014). It should be noted that harvesting of prawns bearing eggs is not permitted in BC, and these
should be released immediately (DFO, 2024).
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Carapace length

Figure 2. Carapace length of a prawn. (Image source: Gordon et al., 2013).

Finfish
Assessing WQO attainment for finfish is based on one composite sample consisting of a minimum of five
individuals (ENV and TWN, 2024). If analyzing small species (e.g., <150 mm in length), a greater sample
size may be required to ensure sufficient tissue for the desired analysis. The fish sampled should be of
commercial, recreational, subsistence, or ceremonial value and commonly consumed. Choosing the
species to monitor (whether a widespread or limited range species is targeted) depends on the specific
objectives of the monitoring program. In general, the fish should be easy to identify taxonomically, easy
to capture, abundant, sizable enough to provide adequate tissue, and have a high potential to
bioaccumulate contaminants of concern. For studies focusing on the impact of point source
contaminants, it is advantageous to choose species that inhabit different zones or depths that may
increase their exposure to these contaminants and are known to have a range limited to solilwot /
Burrard Inlet.

How to compare to WQOs

Most of the salilwat / Burrard Inlet tissue WQOs are based on screening values? for human consumption
of finfish and shellfish, which are based on rates relevant to coastal Indigenous populations. This is in
recognition of TWN’s vision to restore safe and sustainable harvests of healthy wild foods from salilwat /
Burrard Inlet (TWN, 2017; ENV and HLTH, 2021). The screening values were derived to protect the most
susceptible consumer group (i.e., toddlers from a subsistence fishing population). Thus, by protecting
these groups, other consumer groups, including recreational fishers and individuals who consume
seafood at lower rates, should also be protected.

Some WQUOs require a summation of multiple parameters to compare to the WQQO. Pesticides in tissue
are an example of this, and multiple parameters are assessed together. For example, for aldrin,
heptachlor, and their metabolites, dieldrin and heptachlor epoxide, add the measured concentrations in
tissue and then compare to the WQO (ENV and TWN, 2024).

Whole-body tissue analysis should be used to assess WQOs attainment in recognition that muscle tissue
is not the only part of the fish that may be consumed by certain populations. A single composite tissue
sample can be compared to the tissue WQOs, but three or more composite tissue samples is
recommended (US EPA, 2000). All results should be reported in wet weight for direct comparison to the

4 Screening values are defined as conservative thresholds against which contaminant concentrations in fish (including finfish and shellfish)
tissue can be compared and assessed for potential risks to human health (ENV and HLTH, 2021).
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WQQOs. If any tissue WQO is exceeded, notification of the appropriate Health Authority should occur to
help determine risk and provide guidance to consumers.
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APPENDIX A: WATER QUALITY MONITORING PROGRAMS IN salilwat / BURRARD INLET

Table Al. Current and recent water quality monitoring programs in Burrard Inlet and their objectives

Water Quality Monitoring Program

Objectives

BC ENV Attainment Monitoring (2019-
2020 sediment sampling)

Evaluate WQOs attainment.
Support regulatory compliance and authorizations.
Provide data for updating Burrard Inlet WQOs

City of Vancouver

Conduct short-term, investigative sampling programs targeted
towards assessing specific projects.

Fisheries and Oceans Canada (DFO) —
6PPD-Quinone and Flow Monitoring
Sites

Examine seasonal influx of tire-derived contaminants in road runoff
into freshwater systems.

DFO — Oceans Protection Plan, Coastal
Environmental Baseline Program

Collect comprehensive data to characterize the current state of the
ecosystem in and around the Port of Vancouver.

DFO — Community Stream Monitoring

Facilitate collaborative stream monitoring in southwest BC to produce
long-term datasets for use in resource management, research, and
stewardship, primarily using automated dataloggers.

Environment and Climate Change
Canada (ECCC) - Disposal at Sea

Maintain access to suitable disposal sites.
Assess permit decisions and the adequacy of controls
Identify research and development needs.

ECCC — Shellfish Sanitation

Monitor safety for shellfish harvesting and interannual water quality
trends.

Metro Vancouver — Environmental
Monitoring Programs (associated with
its discharges)

Assess attainment of guidelines and potential environmental effects.

Metro Vancouver — Recreational
Beaches

Protect human health by determining if beach water quality complies
with the Canadian Recreational Water Quality Guidelines.

Ocean Wise — Harbour Seals (inactive)

Investigate contaminant exposure via health parameters and gene
expression.

Ocean Wise — Pollution Tracker

Complete long-term, integrated, marine pollution monitoring to
understand spatial and temporal trends.

Spatial and temporal trend analysis of contaminant concentrations.
Collect data for a wide range of contaminants to inform source
identification, emerging risks to sea life, and regulatory efficacy.
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Water Quality Monitoring Program

Objectives

Use data to discern origin of oil spills and inform best practices
related to vessel operations, land-based activities, and
dredging/disposal.

Ocean Wise, University of British
Columbia, National Research Council
(and other research partners) —
Microplastic Abundance Monitoring
Program

Quantify microplastics in the aquatic environment, combined with
hydrodynamic modeling.

Swim Drink Fish (formerly the Fraser
Riverkeeper Society)

Collect water quality samples year-round with citizen science
volunteers to understand potential impacts to recreational water
uses.

Share results via Open Portal, DataStream, on theswimguide.org and
on the Swim Guide app.

Tsleil-Waututh Nation (TWN) —
Cumulative Effects Monitoring
Initiative (physical oceanography
surveys and seafloor observatory)

Monitor cumulative effects to assess future developments, changes
and restoration work to ultimately allow more wild food to be
harvested from the inlet for TWN.

TWN — Shellfish Monitoring Sites

Assess clam species distribution and habitat.

TWN —Vancouver Fraser Port
Authority ECHO Underwater Noise
Monitoring

Characterize underwater noise levels in Burrard Inlet and assess
spatial and temporal variation.

Evaluate the underwater noise emissions of different sources in the
inlet.

Vancouver Fraser Port Authority
Ecosystem Monitoring Program

Integrate water quality, plankton abundance and diversity, sediment
quality, and benthic invertebrate diversity data to understand
ecosystem health.
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Water Quality Monitoring Sites
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This map is a living document and is intended to be amended and refined over time.

It is not an expression of the location of Tsleil-Waututh aboriginal title. The data used to
produce this map originate from many sources and are presented without prejudice. This
map is the property of the Tsleil-Waututh Nation and may not be reproduced without
written permission.

Data sources for Project: AECOM, Province of BC (BC), BC Hydro, Canadian Coast Guard
(CCG), City of Burnaby (COB), City of Coquitlam (COC), Coastal and Ocean Resources-
ShoreZone (COR), City of Vancouver (COV), City of Port Moody (CPM), Fisheries and
Oceans Canada (DFO), District of North Vancouver (DNV), District of West Vancouver
(DWV), Environment and Climate Change Canada (ECCC), BC Ministry of Environment and
Climate Change Strategy (ENV), Burrard Inlet Environmental Action Program Environmental
Quality Objectives and Monitoring Action Team (EQOMAT), BC Ministry of Forests, Lands
and Natural Resources Operations & Rural Development (FLNRO), Government of Canada
(GOC), Islands Trust (IT), Kerr Wood Leidal (KWL), Metro Vancouver (MV), Ocean Networks
Canada (ONC), Ocean Wise (OW), Pacific WildLife Foundation & Bird Studies Canada
(PWFBSC), North Pacific Marine Science Organization (PICES), R. de Graaf/Sea Watch
Society, Seacology (SC), SeaChange Marine Conservation Society (SCMCS), Swim Drink Fish
(SDF), Tsleil-Waututh Nation (TWN), Vancouver Coastal

Health (VCH), Vancouver Fraser Port Authority (VFPA), University of British Columbia (UBC).
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Figure A1. Map of water quality monitoring sites in salilwat / Burrard Inlet
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