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This Addendum forms part of a series of water quality parameter reports whose purpose is to inform updates to
the 1990 Provincial Water Quality Objectives for Burrard Inlet. The reports in this series assess the current state
and impacts of contamination in Burrard Inlet; incorporate new scientific research and monitoring of water quality;
and reflect a broader understanding of goals and values, including those of First Nations, to improve the health of
the marine waters of Burrard Inlet. Updating the 1990 Provincial Water Quality Objectives is a priority action
identified in the Tsleil-Waututh Nation’s Burrard Inlet Action Plan which has been an impetus for this work.
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1. PURPOSE OF THIS ADDENDUM

Since the publication of the Cadmium Technical Report for the Water Quality Assessment and Proposed
Objectives for Burrard Inlet (LeNoble et al. 2019), a human health risk-based approach for deriving tissue
screening values (SVs) was developed by representatives of the BC Ministry of Health, BC Ministry of
Environment and Climate Change Strategy, and the Burrard Inlet Water Quality Objectives project
coordination team using toxicology information from Health Canada (see section 2 for details). Human
consumption of shellfish and finfish is an important value in Burrard Inlet, as identified in Rao et al.
(2019); however, this value was not considered in the provisional Water Quality Objectives for Burrard
Inlet originally adopted by the Province of BC in 1990 (Nijman and Swain 1990). Marine foods formed
the majority of Tsleil-Waututh Nation’s (TWN) traditional diet; it is an important goal of TWN to be able
to safely eat healthy, wild foods harvested in their traditional waters. This Addendum is provided to
update the objective for cadmium in tissue that had been proposed in the Cadmium Technical Report
(LeNoble et al. 2019) in order to incorporate this human health risk-based approach.

2. UPDATED SCREENING BENCHMARKS FOR CADMIUM IN TISSUE

Human-health based SVs for fish and shellfish tissue were derived by Thompson and Stein (2021) from
toxicological reference values and risk assessment methodologies published by Health Canada (Health
Canada 2010a,b,c, 2012; Richardson 1997, Richardson and Stantec 2013). Benchmarks for future data
analyses are provided in Table 1.

A risk-based approach was used to calculate human health-based SVs for cadmium in fish and shellfish
tissue (Thompson and Stein, 2021). The approach considers: the contaminant receptors (people who are
exposed to the contaminant, in this case subsistence/Indigenous, recreational, and general BC
populations, with SVs calculated for the most sensitive life stage within each population), exposure to
the contaminant (how much fish the receptors consume), and the contaminant toxicity (what is known
about the contaminant and how it affects different receptors). Receptor characteristics were defined
from Richardson and Stantec (2013), exposure was calculated through fish ingestion rates from
Richardson (1997) and Health Canada (2010c), and toxicity was defined through toxicological reference
values (TRVs) prescribed by Health Canada (2010a).

Tissue SVs are defined as conservative threshold values against which contaminant concentrations in
fish tissue can be compared and assessed for potential risks to human health (Thompson and Stein,
2021). Fish and shellfish tissue in this report refer to “country foods”, that is, foods produced in an
agricultural (not for commercial sale) backyard setting or harvested through hunting, gathering or
fishing activities (Health Canada 2010b). SVs provide general guidance to environmental managers and
represent a suggested safe level of a contaminant in fish tissue based on a conservative estimate of a
person’s fish consumption per day; they do not provide advice regarding consumption limits or
constitute a fishing advisory. Exceedances of a SV may indicate that further investigation to assess
human health risk at a particular site is warranted; however, exceeding a SV does not imply an
immediate risk to human health (Thompson and Stein, 2021).

Human health SVs were calculated by Thompson and Stein (2021) using the following equation from
Health Canada (2012, see Thompson and Stein [2021] for details).

TDI x BW x AF

= + BC
IRFood X RAFOral

SV,

BURRARD INLET WATER QUALITY PROPOSED OBJECTIVES: {Parameter Name} Technical Report 4



Where:

e SV, =screening value for a noncarcinogen (ug/g);

e TDI =tolerable daily intake (pg/kg BW/day); the contaminant dose deemed safe or

acceptable;
e BW = body weight (kg);
e AF = allocation factor; the fraction of the contaminant allocated to come from country foods;
an AF of 0.2 was applied;
e |Rro0q = ingestion rate of fish by humans (g/day);
e  RAForq = relative absorption factor from the gastrointestinal tract for a contaminant; and
e BC = background concentration (ug/g); the naturally occurring background concentration in

environmental media or tissue.

The TDI was obtained from the provisional oral tolerable daily intake of cadmium specified in Health
Canada (2010a), with a health endpoint of renal tubular dysfunction. An allocation factor of 0.2 was
used in the calculation to reflect the fraction of cadmium assumed to come from country foods (in this

case, wild seafood).

Three screening values were calculated to capture a range of potential fishers (i.e. receptors), and are

listed in Table 1. The most conservative value is protective of consumption by a toddler from a

subsistence fisher population while the screening values for adult subsistence fishers and adult
recreational fishers are less conservative.

Table 1: Human-health based tissue screening values for total cadmium (from Thompson and Stein 2021)

Receptor | Ingestion LS CLCO [ ICETC Relative Allocation Screel;nng
. . Dose (TDI) | Body . Value
Receptor Population | Life Rate (ng/ke Weight Absorption | Factor g /e et
0, H ’
Stage (g/day) bw/day) (ke) Factor (%) (unitless) weight)
. . Toddler 94 1.00 16.5 100% 0.2 0.03
Subsistence fisher
Adult 220 1.00 76.5 100% 0.2 0.07
Recreational fisher Adult 111 1.00 76.5 100% 0.2 0.1

aCalculated screening value for which cadmium concentrations in tissue can be compared and assessed for potential risks to
human health. This is a single benchmark for all tissue types.

3. PROPOSED OBJECTIVE FOR CADMIUM IN TISSUE AND RATIONALE

The proposed tissue objective for cadmium (Table 2) aims to manage human health risk from

consumption of shellfish and finfish. This objective has been set to protect the most sensitive receptor,
i.e. a toddler from a subsistence fishing population, in order to reflect TWN’s goal of improving the
health of Burrard Inlet so that Tsleil-Waututh people can once again safely eat healthy, wild foods
harvested in their traditional waters.

As described above, this proposed objective is based on a very conservative SV. Research has shown
that cadmium concentrations in bivalve shellfish in the Pacific Northwest, even in remote areas, can
often exceed this proposed objective (Bendell 2009). Discussions with health authorities will be required
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to interpret monitoring data for cadmium in tissue to understand implications on human consumption
of seafood from Burrard Inlet.

Table 2: Proposed Water Quality Objectives for Total Cadmium

Outer False Inner Central Port Moody Indian

Sibgbashn Harbour Creek Harbour Harbour Arm Arm

Total Cadmium in

Tissue 0.03 pg/g wet weight single-sample maximum (all tissue types)*

1 Applies to all tissue types. Based on at least 1 composite sample consisting of at least 5 fish or 25 bivalves. See Rao et al. (in
prep) for additional details.
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