Penelakut Tribe

PENELAKUT TRIBE WRITTEN SUBMISSION
RBT2 REVIEW PANEL

l. OVERVIEW

The Vancouver Fraser Port Authority’s (“WVFPA”) Robert’'s Bank Terminal 2 Project
("RBT2” or “the Project”) is situated within the core marine territory of the Penelakut
Tribe. The Penelakut Tribe uses an area comprised of and resources located in the
Project Area, the Local Assessment Area (LAA) and a significant portion of the Regional
Assessment Area (RAA) associated with RBT2.

In Information Request 10-06, the Review Panel sought additional information from the
VFPA about Project effects on the current use of land and resources for traditional
purposes. This submission provides some of the information sought by the Panel in that
information request. Due to financial constraints, however, the Penelakut Tribe is not
able to provide all the information the Panel asked the VFPA to provide.

The Penelakut Tribe has a rich history of use and occupation of the Roberts Bank area
and is actively pushing for the recognition of its rights. The Project will undeniably
impact the Penelakut Tribe’s access to resources for current and future use in the
Roberts Bank area.

As a result of the accumulation of impacts on the Penelakut Tribe and its territory, the
impacts resulting from RBT2 are more extensive than the VFPA has concluded in its
EIS. The mitigation measures proposed by the VFPA are not adequate to address these
impacts.

Il. THE PENELAKUT TRIBE
1. Historically

The Penelakut Tribe, along with other Halkomelem speaking groups, traditionally
utilized the lands and waters on both sides of the Salish Sea. The traditional territory of
the Penelakut Tribe generally includes parts of south-eastern Vancouver Island, the
southern Gulf Islands, a portion of the Lower Mainland, and the waters of the Salish Sea
to the Sunshine Coast, including the lower portion of Howe Sound, Haro Strait, the
Strait of Juan de Fuca and the South Arm of the Fraser River up to Yale and the
Roberts Bank area.
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The Penelakut Tribe is part of the historic Cowichan Nation, which was an Aboriginal
people, nation or group at the assertion of Crown sovereignty over British Columbia in
1846.

Locations of importance to the Penelakut Tribe and other Cowichan Nation peoples
along the South Arm of the Fraser River in the vicinity of the Project include but are not
limited to T/'uqgtinus, spanning the north shore from approximately opposite Tilbury
Island and downstream towards Deas Island, and Hwilhits'um or Xwulit’'sum, on Canoe
Pass. Both of these areas are ancestral village and resource sites of the Cowichan
Nation Alliance peoples, including the Penelakut Tribe.

The peoples making up the Cowichan Nation had a village on the South Arm of the
Fraser River, which they accessed regularly via Canoe Pass. In addition, they used a
camp at Hwilhits’'um or Xwulit'sum (place for cutting [cattails]) on the south side of the
entrance to Canoe Pass, just below Brunswick Point to fish for sockeye, salmon, and
sturgeon.

The Penelakut Tribe is one of the named Cowichan Nation communities that occupied
lands at the south shore of Lulu Island on the main (South) arm of the Fraser River,
before, at, and after 1846. The Lulu Island village, named T/'uqgtinus, was exclusively
occupied by the Cowichan Nation peoples at all relevant times for establishing
Aboriginal rights and title on the South Arm of the Fraser River.

Further, the Cowichan Nation peoples, including the Penelakut Tribe, regularly engaged
in traditional use in the Roberts Bank, Fraser Delta and Fraser River area at European
contact in 1790, included but not limited to:

e Fishing (including sockeye, sturgeon, shellfish)
e Plant harvesting (including berries and wapato)
e Trapping (beaver)

e Hunting (ducks, geese)

They also sold resources such as salmon, potatoes, berries and shellfish to Hudson’s
Bay Company representatives upon contact, extending their traditional practice of trade
to the new arrivals.

2. Currently

The Penelakut Tribe is a ‘Band’ as defined in the Indian Act. The Penelakut Tribe
currently has reserves located on the central side of Vancouver Island, including on
Penelakut Island, Galiano Island, and Tent Island, and the Tsussie Reserve at the
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Bonsall Creek estuary on Vancouver Island. The Penelakut Tribe’s current Reserve
nearest to Roberts Bank is approximately 27 kms directly across the Salish Sea from
Roberts Bank.

The Penelakut Tribe has approximately 950 members, living both on- and off- reserve,
including in and around the Richmond and Delta areas. Penelakut Tribe members
continue to harvest and eat traditional foods, such as fish, shellfish, herring on kelp and
marine birds, more than most other communities.

2.1 Penelakut Tribe Governance

The Penelakut Tribe is governed by ten elected Councillors, one of whom is Chief
Councillor. A group of Penelakut Elders, acting as knowledgeable advisors, meets
regularly to be informed of and provide their views to the elected government, to the
treaty team and to resource and economic development managers about various
historic and ongoing land and resource matters affecting the Penelakut Tribe.

In recent years the Penelakut Tribe has developed a number of plans to guide it as it
moves into the future. These include a Comprehensive Community Plan, a Land Use
Plan, and, more recently a Marine Use Plan.

The Penelakut Tribe is actively involved in discussions with both the federal government
regarding the proposed Gulf Islands National Park Reserve and a proposed Southern
Strait of Georgia National Marine Conservation Area and with the provincial government
regarding private moorages, strategic engagement and a stewardship.

2.2 Rights Recognition

The Penelakut Tribe and the other Cowichan Nation peoples are working to re-establish
a permanent land base at TI'uqtinus for residential and/or commercial purposes. As part
of the Cowichan Nation Alliance, the Penelakut Tribe is actively seeking a declaration of
Aboriginal title to T/'uqgtinus and a declaration of Aboriginal fishing rights in the South
Arm of the Fraser River.

Further, the Penelakut Tribe and the other Cowichan Nation peoples are actively
engaged in land and fishing rights recovery with the reasonable expectation that their
use of the Tl'uqgtinus and Fraser River area for fishing, harvesting, and sea mammal and
bird hunting, will be even greater in the near future than it is today, as these rights are
recognized and respected.

2.3 Marine Use Planning
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The Penelakut Tribe is developing a community based Marine Use Plan which identifies
the community’s vision, goals and strategies for the protection, conservation and
development of Penelakut’s marine environment. To achieve sustainable management
of marine resources, the community identified the following key goals:

e Increase the availability of marine resources in the Penelakut community to
ensure that food and ceremonial needs are met;

e Strengthen and restore ties between marine resources and the Penelakut diet,
culture and way of life;

e Promote sustainable commercial harvesting of marine resources in support of
Penelakut Tribe’s food needs and economic development; and

e Maintain and restore the productivity and diversity of native marine species.

3. Penelakut Tribe Traditional Practices

The Penelakut Tribe engages in a number of traditional practices, including the use of
marine resources for food. The historical use of these resources is summarized in the
paper titled Contemporary & Desired Use of Traditional Resources in a Coast Salish
Community: Implications for Food Security and Aboriginal Rights in British Columbia
submitted to the Panel by the Cowichan Nation Alliance.!

The importance of marine resources to the Penelakut Tribe is further emphasized in the
enclosed Risk Assessment of Shellfish Consumption in Coastal Communities in British
Columbia report prepared for the Penelakut Tribe.?

While this paper focused on concerns relating to contaminants in shellfish, it provides
relevant information about the role of seafood in the diets of Penelakut Tribe members
and shellfish consumption rates.?

Another important part of the Penelakut Tribe traditional culture is the hunting of marine
birds to create ‘duck soup’, a standard staple food in the Big Houses in Penelakut and
other Salish communities, along with other traditional foods. The Roberts Bank area is
one of the areas where marine birds can be, and are, harvested, from November
through March.

1 Fediuk, Karen and B.Thom, B. Contemporary & Desired Use of Traditional Resources in a Coast Salish
Community: Implications for Food Security and Aboriginal Rights in British Columbia, presented at the
26" Annual Meeting of the Society for Ethnobiology, Seattle, WA, may 27, 2003, CEAA Registry Doc #
1108.

2 Fediuk, Karen. Risk Assessment of Shellfish Consumption in Coastal Communities in British Columbia
(AKA Shellfish Safety Project) — Report Prepared for Penelakut First Nation, December 2015. This was
part of a larger report involving a number of communities. This version was prepared specifically for the
Penelakut Tribe, but references which may identify third parties have been redacted. The copy provided
is the best quality copy we could obtain.

3 We have identified an error in Table 14: the total of the grams/day figures listed in the table is 76g, not
61g.
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4, Penelakut Fish and Crab Harvesting Information

The Penelakut Tribe has provided information to this Panel regarding its fish and crab
harvesting.*

This included information about its current use of the Roberts Bank area provided to the
VFPA in January of 2016, as a result of the VFPA'’s failure to capture these practices in
the EIS.®

The Penelakut Tribe intends to provide additional information about its fishing practices
at its community hearing.

5. Penelakut Tribe Shellfishing and Agquaculture

The Penelakut Tribe is involved in shellfish harvesting for food, social, cultural and
ceremonial purposes.

The Penelakut Tribe holds a total of 23 commercial fishing licences for clams, all for
DFO Area E. In addition, the Penelakut Tribe holds a coast-wide prawn and shrimp
commercial fishing licence. The Penelakut Tribe owns one commercial fishing vessel.

The Penelakut Tribe is involved in aquaculture through Penelakut Seafoods Inc. The
company currently holds four commercial aquaculture licences and operates with a
depuration facility.

1. THE RBT2 PROJECT IN PENELAKUT TRIBE TERRITORY
1. Penelakut Territory and Location of Project

The Penelakut Tribe traditional territory coincides with the Hul'qumi’num Treaty Group
Asserted Traditional Territory, as shown on the map included in the RBT2 EIS at Figure
No. 32-5.%

The areas used by the Penelakut Tribe and other Cowichan Nation peoples include the
Project Area, the Local Assessment Area (LAA) and a significant portion of the Regional
Assessment Area (RAA) associated with RBT2.

2. Impacts of Project on the Penelakut Tribe

2.1 Overview

4 Letters and submissions from Penelakut, CEEA Registry Doc # 2120, 396, and 615 and 916.

5 Letter from the Penelakut Tribe to Port Metro Vancouver re: Roberts Bank Terminal 1 — Port Metro
Vancouver Assessment of Project Impacts to Penelakut Resource Use and Aboriginal Rights, January 4,
2016, CEAA Registry Doc # 396.

6 EIS, CEAA Registry Doc # 181, p 5.
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The Penelakut Tribe stands to be impacted by all elements of the Project: construction,
operations and accidents/malfunctions. In addition, the Penelakut Tribe stands to be
impacted by operations and accidents/malfunctions from the marine shipping
component.

RBT2 will displace the Penelakut Tribe from an important crab fishing area, both during
construction and operation, as a result of footprint impacts.’

In addition, the vessel traffic associated with construction and operation of the terminal
will increase navigational conflicts for Penelakut Tribe members engaged in marine
harvesting and fishing at Roberts Bank.®

The marine shipping traffic will also increase navigational conflicts for Penelakut Tribe
members travelling to marine harvesting sites at Roberts Bank, as this requires crossing
the Salish Sea and the shipping lanes.

An accident or malfunction at the terminal could result in additional impacts on
substrates, marine vegetation and marine invertebrates.

2.2  Project Impacts
The EIS has identified the following potential impacts on Indigenous groups:

Changes in preferred current use locations;

Changes in availability of preferred current use resources;
Changes in quality of preferred use resources; and
Changes in quality of current use experience.®

The Penelakut Tribe will experience all these effects as a result of the Project.
The Penelakut Tribe is particularly concerned about impacts to:

Crab populations and access to crab fishing opportunities;
Southern Resident Killer Whale Populations;

Food, Social and Ceremonial Fishing;

Commercial Fisheries;

Effects of Increased Vessel Traffic; and

Impairment of cultural experiences as a result of these impacts.

2.2.1 Crab Populations and Access to Crab Fishing Opportunities

7 EIS, CEAA Registry Doc # 181, pp 32-102 to 32-104; 32-116.
8 EIS, CEAA Registry Doc # 181, pp 32-102 to 32-103.
9 EIS, CEAA Registry Doc # 181, Table 32-6.
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The Penelakut Tribe is concerned that its Aboriginal right to harvest crab at Roberts
Bank will be infringed by the Project. The EIS clearly identifies that there will be a
reduction in the availability of crabbing area as a result of the new project footprint, and
puts this at 186.0 ha.'? This will cause a reduction in the area available for current use
and a reduction in the quality of the current use experience.

The VFPA proposes to mitigate this impact by supporting Aboriginal crabbing for
domestic or FSC purposes in the navigational closure extension area. The Penelakut
Tribe does not accept this as an adequate mitigation measure.

The Penelakut Tribe is supported in its concerns regarding crab habitat by a report filed
by the Tsawwassen First Nation, the Dungeness Crab Abundance and Movement
Study, Roberts Bank Terminal 2 Project Area.!! The covering letter summarizing this
report states that high quality habitat will be lost to the Terminal 2 footprint and that
there will be a 50% reduction in optimal depth FSC crab fishing area and a 20%
reduction in accessible FSC crab fishing area.

The VFPA has sought to characterize the potential impacts to Penelakut’s crab fishery
as minimal, compared to the Musqueam First Nation and the Tsawwassen First
Nation.'? Yet the impact of the reduced and/or compromised crabbing area will be
significant on Penelakut, as a result of other constraints on access to marine resources
and habitat in Penelakut Territory, as discussed in the context of cumulative impacts,
below. The VFPA has identified accommodation as mitigation for the change in access
to preferred current use locations for Musqueam First Nation and the Tsawwassen First
Nation, but not for the Penelakut Tribe.

2.2.2 Southern Resident Killer Whales

The Southern Resident Killer Whale is associated with the concept of “family”. The
Penelakut Tribe has grave concerns about the potential impact of the Project on the
Southern Resident Killer Whales and the effects that a population level extinction may
have on the balance of the remainder of the ecosystem. In addition, population level
extinctions will have lasting impacts on the whale-watching based tourism operations

The Southern Resident Killer Whale population is listed in Schedule 1 of the Species at
Risk Act as an endangered species. The shipping traffic associated with the Project

10 EIS, CEAA Registry Doc 181, s 32.2.7.1, p 32-116.

11 Tsawwassen First Nation Independent Study on Crab and Crab Habitat, July 12, 2017, CEAA Registry
Doc # 997.

12 EIS, CEAA Registry Doc # 181, p 32-104; Response to Information Request IR10-07, CEAA Registry
Doc # 1275.
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intersects with habitat of the Southern Resident Killer Whales and results in underwater
noise which has been identified as a key threat to whales.!3

The VFPA EIS concluded that:

Due to their Endangered status and lack of recovery of the population, southern
resident killer whales are assumed to be already significantly adversely affected;
therefore, cumulative effects to southern resident killer whales are expected to
remain significant.'*

The VFPA, however, has not proposed any mitigation in its assessment of Project,®
although the Marine Shipping Addendum commits to:

[working] with stakeholders, Aboriginal groups, regulators, and the ECHO
Program to monitor the distribution and abundance of marine mammals within
the LAA to identify, prevent, and adaptively manage potential effects of
underwater noise and vessel strikes on marine mammals, if they occur.®

The VFPA provides financial incentives to encourage voluntary use of quieter vessels,’
but this does not go far enough. The VFPA recognizes this when it states that “[tlhere
are currently no technically feasible mitigation measures under the care and control of
the VFPA that can be implemented during Project operation.”18

The National Energy Board’s recent reconsideration report for the Trans Mountain
Expansion Project concluded:

Pursuant to the Canadian Environmental Assessment Act, 2012 (CEAA 2012)
the Board is of the view that the designated Project is likely to cause significant
adverse environmental effects. Specifically, Project-related marine shipping is
likely to cause significant adverse environmental effects on the Southern resident
killer whale, and on Indigenous cultural use associated with the Southern
resident killer whale. This is despite the fact that effects from Project-related
marine shipping will be a small fraction of the total cumulative effects, and the

13 Technical Document requested by Review Panel ECHO Haro Strait Slowdown Trial Summary, October
17, 2018, CEAA Registry Doc # 1330, p 1.

14 EIS, CEAA Registry Doc # 181, p 14-1.

15 |bid, p 14-82.

16 Marine Shipping Addendum to the Environmental Impact Statement, October 26, 2015, CEAA Registry
Doc # 316, p 8.2-63.

17 Response to Information Request IR5-50, CEAA Registry Doc # 1172, pp 3-4.

18 |bid, p 5.
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level of marine traffic is expected to increase regardless of whether the Project is
approved.1?

The NEB recommended:

The Governor in Council should develop an Offset Program to offset both the
increased underwater noise and the increased strike risk posed to Species at
Risk Act-listed marine mammal and fish species (including Southern resident
killer whale) due to Project-related marine shipping, at each relevant section of
the marine shipping route (i.e., Strait of Georgia, Boundary Pass, Haro Strait,
Strait of Juan de Fuca, and out to the 12-nautical-mile territorial sea limit), and at
the relevant times of year. Each offset measure should apply to all appropriate
vessels for that measure (i.e., not limited to Project-related vessels), to be
determined on a case-by-case basis according to the type of measure and the
type(s) of vessels it is targeted at. The Offset Program should be developed and
implemented in consultation with Indigenous peoples, other marine users, the
Province of British Columbia and local governments, VFPA, and other relevant
stakeholders.

The Offset Program should include any further research and data collection that
is necessary to successfully undertake it, including consideration of whether
further information on the number of vessel strikes on marine mammals can be
gathered. There should be periodic public reporting that provides, at the
appropriate times, the information necessary to demonstrate a robust Offset
Program. This should include measured or estimated underwater noise and
strike risk due to Project-related marine shipping, and the extent over time to
which that additional noise and strike risk has been offset in each section of the
route, including the monitoring/modelling used to demonstrate that.?°

Greater consideration needs to be given to measures to reduce the impacts of shipping
on the Southern Resident Killer Whales, including from the current VFPA shipping
traffic.

2.2.3 Fishing - Food, Social and Ceremonial and Commercial

The Penelakut Tribe engages in Food, Social and Ceremonial (FSC) fishing in the
Roberts Bank area. The VFPA has concluded that the effects of the Project on marine
fish will be negligible, after mitigation.

19 National Energy Board reconsideration of aspects of its OH-001-2014 Report as directed by Order in
Council P.C. 2018-1177, MH-052-2018, February 2019, p 1 - http://www.neb-
one.gc.ca/pplctnflng/mjrpp/trnsmntnxpnsn/index-eng.html .

20 |bid, p 45.
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The proposed mitigation includes the marine habitat offsetting measures. Until the
offsetting is undertaken, it is not known how effective it will be. There will also be time
delays between when habitat is lost and the time when this loss may be effectively
offset.

The Penelakut Tribe continues to be concerned that the Project will have adverse
impacts on its FSC fishery at Roberts Bank.

The Penelakut Tribe and Penelakut Tribe members are already involved in and have
aspirations for greater involvement in the commercial fishery. To the extent that the
Project may result in adverse effects to commercial fisheries, these effects will be felt by
the Penelakut Tribe and on community members who hold commercial licences.

2.2.4 Effects of Increased Vessel Traffic

In addition to the effects resulting on the environment, ecosystems and resources, the
Project will increase the shipping traffic in the shipping lanes in the Salish Sea and in
the Roberts Bank area. This will impact the Penelakut Tribe’s current use. The VFPA
describes this as a “minor incremental adverse impact™.?! For the reasons set out in the
submissions on cumulative impacts, below, the Penelakut Tribe disagrees that the
impact will be minor.

2.3  Cumulative Impacts of the Project on the Penelakut Tribe

The VFPA EIS includes an assessment of cumulative impacts based on EIS guidelines
issued by the Canadian Environmental Assessment Agency (“CEAA”). The EIS has not
assessed the cumulative effects of the Project on the ability of Indigenous groups to
exercise their asserted or established Aboriginal or Treaty rights.??

Further, the spatial boundaries used for the assessment of cumulative effects in the EIS
do not consider the cumulative effects on access to resources by Indigenous people.
The effects of past and existing projects and activities on access to resources by
Indigenous people within their traditional territories are relevant to the assessment of
significance of impacts.

As a result of cumulative impacts throughout the Penelakut Tribe’s core marine territory,
the impacts of the Project on the Penelakut Tribe are amplified beyond what is
concluded in the EIS.

21 Response to Information Requests IR9-01 to IR9-04, IR10-01, IR10-27, IR10-28, IR11-06, IR11-24,
IR12-08, and IR12-12, October 5, 2018, CEAA Registry Doc # 1322, Appendix IR10-01-C10, p 60 of 108.
22 |bid, p 19 of 108.
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Like many Indigenous groups in British Columbia, the Penelakut Tribe has been
marginalized and subjected to limitations on use of lands and resources as a result of
the systematic denial of aboriginal rights and government actions which have resulted in
the taking of lands and resources. The denial of the existence of Aboriginal rights
coupled with the impacts of European settlement which included the spread of disease,
endeavours of missionaries, the Indian reserve system, preemption of land, and the
residential school system contribute to the context in which the Penelakut Tribe exists
today.

An important element of that context is the number of constraints which prevent the
Penelakut Tribe from accessing marine resources in Penelakut Tribe core marine
territory. These systematic barriers are documented in the paper titled Contemporary &
Desired Use of Traditional Resources in a Coast Salish Community: Implications for
Food Security and Aboriginal Rights in British Columbia.??

Each new project in the Penelakut Tribe’s core marine territory creates additional
barriers to access to resources.

2.3.1 Existing Constraints - Prohibitions

The Penelakut Tribe’s core marine territory is already subject to a number of
constraints, including prohibitions:

e Shellfish Closures: Environment Canada has filed a marine atlas showing the
uses of the area which comprises the Penelakut Tribe’s core marine territory
which shows shellfish closures.?*

e Sponge Reef Closures: Fisheries and Oceans Canada has established fishing
restrictions to protect sponge reefs, some of which are within Penelakut Tribe’s
core marine territory. The closures prohibit commercial, recreational or
Indigenous Food, Social and Ceremonial bottom-contact fishing activities,
including fishing for prawn, shrimp, crab and groundfish (including halibut). 2

e Rockfish Conservation Area: Environment Canada’s marine atlas shows the
rockfish conservation areas, in which certain types of fishing is restricted, in the
Penelakut Tribe’s core marine territory.?®

23 Fediuk, Karen, supra note 1.

24 Orientation Session Undertaking #5: Marine Atlas Information, June 28, 2016, CEAA Registry, Doc #
500, chapter 4.

25 Fisheries and Oceans Canada — Sponge Reef Closures — Strait of Georgia - http://www.dfo-
mpo.gc.ca/oceans/ceccsr-cerceef/closures-fermetures-eng.html

26 QOrientation Session Undertaking #5: Marine Atlas Information, June 28, 2016, CEAA Registry Doc #
500, chapter 4.
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The impact of all of these prohibitions is to reduce the area of the Penelakut Tribe’s core
marine territory in which the Penelakut can access resources.

2.3.2 Existing Constraints — Competing Uses

In addition to regulatory restrictions on the Penelakut Tribe’s use of its core marine
territory, there are a number of other industrial, commercial and recreational uses which
compete with and constrain the Penelakut Tribe’s use:

Shipping Lanes
Log Booms

Numerous anchorages in Nanaimo Harbour, Trincomali Channel, Houston Pass
and Ladysmith Harbour.?’

In addition, the Pacific Pilotage Authority is contemplating five new anchorages
on the east side of Gabriola Island. According to an Environmental Overview
Assessment conducted by Tetra Tech EBA for the Pacific Pilotage Authority, the
purpose of these anchorages is “accommodate increased traffic and vessel size
in Vancouver”, due to increased shipping coupled with decreased pilotage
assignments resulting in an increase in vessels anchoring outside Port Metro
Vancouver. %8

The Environmental Overview Assessment acknowledges that the new
anchorages may result in residual adverse effects in the form of physical
presence of vessels causing the displacement of fisheries and reduction in the
quantity and quality of fish and aquatic habitat.?® These effects are considered
not significant in the context of the proposed anchorages because they are
characterized as temporary or unlikely. These effects would also exist with
respect to the existing anchorages, and are amplified as a result of the
cumulative impacts of the large number of anchorages in the Penelakut Tribe’s
core marine territory.

Recreational use: Environment Canada has filed a marine atlas showing the
uses of the area which comprises the Penelakut Tribe’s core marine territory

27 Chamber of Shipping, Interim Protocol for the Use of Southern BC Anchorages p 6 -
www.cosbhc.ca/index.php?option=com_docman&view=download&alias=485-interim-anchorage-protocol-

2018&category slug=anchorages&ltemid=355

28 Response to Information Requests issued by the Review Panel on September 27, 2017, CEEA
Registry Doc #1067, hardcopy p 1.
29 |bid, hardcopy p 50-51.
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which confirms significant use and shows various specific recreational activities,
including marinas, recreational boating and recreational fishing.°

This atlas shows the high number of marinas and docks in the Penelakut Tribes’
core marine territory and the extent of recreational boating. It is illegal to harvest
bivalves within 125m or marinas and ferry docks.

e Commercial Fishing: Environment Canada has filed a marine atlas showing the
uses of the area which comprises the Penelakut Tribe’s core marine territory
which shows commercial fisheries.3!

2.3.3 Conclusion on Cumulative Impacts

The Penelakut Tribe’s core marine territory has been subject to a number of constraints
which decrease access to fishing and shellfishing grounds, often displacing the
Penelakut Tribe from high value resource areas. These are impacts which have
accumulated on the Penelakut Tribe over time as a result of settlement and
industrialization of their territory and are important context for understanding the impacts
of the Project on the Penelakut Tribe.

The increase of impacts to the Penelakut Tribe’s core marine territory flowing from the
Project, and particularly the impacts to crabbing area and marine ecosystems will be
significant due to the existing state of the Penelakut Tribe's core marine territory.

Further, Figure 24 of the Shellfish Study demonstrates the already dense shipping traffic
in the Penelakut Tribe’s core marine territory. The increase in shipping traffic will
exacerbate the already significant impact of shipping traffic within the Penelakut Tribe’s
core marine territory. The Penelakut Tribe disagrees with the VPFA's assessment that
this impact will be minor.

V. PROPOSED MITIGATION

The VFPA has set out its proposed mitigation for impacts on Indigenous groups in its
response to IR10-09.32 The Penelakut Tribe has reviewed the table of proposed
mitigation measures and submits that the proposed mitigation is not adequate to offset
impacts on the Penelakut Tribe.

30 Orientation Session Undertaking #5: Marine Atlas Information, June 28, 2016, CEAA Registry Doc #
500, chapter 4.

31 Orientation Session Undertaking #5: Marine Atlas Information, June 28, 2016, CEAA Registry, Doc #
500, chapter 5.

32 Response to Information Requests IR5-01a, IR7-28, IR7-29, IR10-02, IR10-06 to IR10-09, IR10-11 to
IR10-26, IR11-07, IR11-22, IR11-23, IR12-03, IR12-06, IR13-01, and IR13-19, September 28, 2018,
CEAA Registry Doc # 1275, Appendix IR10-09-A.
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Reduction in Crab Fishing Area

The sole proposal to mitigate the reduction in the crabbing area as a result of the
terminal footprint is to allow Indigenous domestic and FSC crabbing in the navigation
closure area. As set out in the study submitted by the Tsawwassen First Nation, this is
not effective to mitigate the effects:

And:

The gain in area available to FSC crab fishing from the expanded NCA comes at
the expense of high quality habitat that will be lost to the footprint of Terminal 2
and the ITP, both of which are preferred crab fishing locations for FSC fishermen.
Within the Terminal 2 and ITP footprints, the optimal FSC crab fishing depth (2—
20 m) percentages, by area, are 60% and 100%, respectively.

Therefore, a large proportion of the Terminal 2 and ITP footprints are within the
optimal water depths for crab fishing and these areas will not be available for
fishing due to project development. To quantify the crab fishing area gain versus
loss due to the proposed expanded NCA and project footprint development, a
crab fishing area balance calculation was conducted. The results show that there
will be a 50% reduction in optimal (2—20 m) FSC crab fishing area, and a 20%
reduction in accessible (2-50 m) FSC crab fishing area due to the project.
Therefore, the proposed configuration of the expanded NCA does not appear to
adequately offset the loss in FSC fishing opportunity and catch as more fishing
area will be lost than gained.®?

The Terminal 2 footprint and proposed expanded NCA will negatively impact the
ability for FSC fishermen to access preferred harvest areas. There was a general
consensus that the Terminal 2 development would have a negative impact on
FSC harvest, and the development would result in a loss of high quality crab
habitat due to 1) increased boat traffic that will cause a displacement of traps to
lower quality areas; 2) the fact that the majority of the proposed expanded NCA
is in very shallow (50 m) that cannot be fished due to gear limitations; and 3) the
proposed expanded NCA along the northern edge of Deltaport and the causeway
is low quality crab habitat due to silt deposition. Therefore, the Terminal 2
footprint and expanded NCA will impact FSC fishermen harvest, and the
expanded NCA as proposed will not sufficiently offset for the impact.*

33 Tsawwassen First Nation Independent Study on Crab and Crab Habitat, July 12, 2017, CEAA Registry
Doc # 997, p ii. Although the Intermediate Transfer Pit is no longer being proposed, this area comprised
less than 25% of the area assessed in the Tsawwassen Report.

34 |bid, p 18.
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The other proposed mitigation, consisting of communication protocols, does not actually
mitigate the reduction in available crab fishing area.

In the absence of mitigation, this impact must be addressed through meaningful
accommodation.

2. Habitat Offsetting

The VFPA has stated that project related effects on marine biophysical VC’s that cannot
be mitigated through avoidance will be addressed through offsetting, and has identified
the intention to offset five habitat types: intertidal marsh, sandy gravel beach, mudflat,
subtidal rock reefs and eelgrass. 3

There is significant uncertainty associated with the effectiveness of habitat offsetting. As
a result, relying on this mitigation as if successful underestimates the potential
significance of effects.

3. Time Lag

The Panel requested information about the potential effects of the Project on availability
of preferred traditional resources taking into account the time lag required for the
establishment of functioning ecosystems.3¢

In its response, the VFPA referred to its response to IR7-27, which states that timing of
most habitat offsetting measures is dependent upon the completion of construction of
the relevant portion of the Project. The VPFA further explained that the majority of
onsite habitat offsetting construction is proposed to begin in the second half of
construction year 3 and that onsite intertidal marsh offsetting habitat planting will begin
in construction year 4.%” The VFPA did not provide the requested quantification of time
lags between the impacts of the Project and the functioning of habitat.

The times for commencement of offsetting, however, suggests the time lag will be 2.5
years to 4 year, at a minimum, but likely much longer.

The VFPA has failed to consider the effects of the Project on current use of traditional
resources which will result from the time lag between impacts and restoration of access
to and availability of resources in its assessment of the impacts of the Project on
Indigenous peoples and on the Penelakut Tribe.

35 Response to Information Request IR10-01, Appendix IR10-01-C10, CEAA Registry Doc # 1322 p 913.
36 From the Review Panel to Vancouver Fraser Port Authority re: Information Request Package 10, CEAA
Registry Doc # 1130, IR 10-10.

37 Response to Information Request IR 7-27, CEAA Registry Doc # 1360.

38 Presuming immediate restoration of habitat functionality.
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V. CROWN CONSULTATION
1. Penelakut Tribe Aboriginal Rights and Title

The Penelakut Tribe asserts both Aboriginal title to and Aboriginal right in the Roberts
Bank area.

Canada assessed the Penelakut Tribe’s strength of claim to Aboriginal rights in the
context of the Trans Mountain Expansion Project and reached a preliminary
determination that the Penelakut Tribe has a strong prima facie claim to asserted rights
within portions of the marine shipping route. This was described in more detail as “pre-
contact traditional territory of the Penelakut and where there is information of their
historic use as part of their traditional seasonal round, including areas in the Strait of
Georgia proximal to, and with the southern reaches of, the southern arm of the Fraser
River...” 3

Further, the BC Environmental Assessment Office has assessed the strength of the
Penelakut Tribes claim of Aboriginal rights to fish, gather and hunt in areas in proximity
to the proposed George Massey Tunnel Replacement project, including the South Arm
of the Fraser River, as strong.*°

The Penelakut Tribe is currently seeking a declaration of Aboriginal Title to the
Tlugtinus Lands on Lulu Island and of Aboriginal fishing rights to the South Arm of the
Fraser River.

2. Depth of Consultation Required

In correspondence to Penelakut, CEAA advised the Penelakut Tribe that it had initially
determined that the scope of consultation required with Penelakut was moderate.

After considering additional information the Penelakut Tribe provided about its historic
use and occupation of the Roberts Bank area, CEAA has committed to consulting with
Penelakut at the deeper end of the consultation spectrum:

Taking into account our preliminary understanding of the strength of claim and
potential seriousness of adverse impacts of the Project and associated shipping
set out below, the Agency has made a policy decision to revise its preliminary

39 Canadian Environmental Assessment Agency “CEAA” letter to Penelakut Tribe, September 15, 2016,
CEAA Registry Doc # 911.

40 BC EAO Assessment Report, George Massey Tunnel Replacement Project, p 200 -
https://projects.eao.qov.bc.ca/p/george-massey-tunnel-replacement/docs.
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depth of consultation assessment and to consult with Penelakut at the deeper
end of the consultation spectrum.*?

3. Consultation to Date

The Penelakut Tribe has met with CEAA to discuss the impacts of the Project on
Penelakut Aboriginal title and rights and the depth of consultation required.

Since the commencement of the review of the Project, CEAA has revised is approach to
consultation. In addition to confirming that it is required to consult with the Penelakut
Tribe at the deeper end of the consultation spectrum, CEAA has included the goal of
reconciliation in its proposed approach to consultation on the basis of the ten Principles
Respecting the Government of Canada’s Relationship with Indigenous Peoples. One of
these principles is to seek the free, prior and informed consent of Indigenous peoples
when the government is proposing to take an action which will impact them and their
rights to lands, territories and resources. The approval of the Project will have impacts
on Penelakut Tribe Aboriginal title and rights and on lands and resources relied on by
the Penelakut Tribe.

4. Outstanding Issues

In February of 2019, CEAA provided the Penelakut Tribe with a summary of what it has
heard from the Penelakut Tribe regarding the Project and offered to meet with the
Penelakut Tribe. CEAA stated it would provide an updated summary table of the
concerns identified by Penelakut with CEAA’s preliminary input or responses in mid-
March, but at the time of this submission the table had not yet been provided (and the
proposed meeting has not yet taken place).

The preliminary table provided by CEAA confirms the Penelakut Tribe’s view that a
number of the Penelakut Tribe’s concerns have not been addressed by the VFPA.

VI. CONCLUSION

The Penelakut Tribe views the RBT2 area as one of the most productive, non-
contaminated, crab fishing areas remaining within Penelakut territory; however, it is
highly constrained fishing area, given the numbers of aboriginal fishers utilizing the
area. The loss of habitat at RBT2 will have an enormous impact on the Penelakut
Tribe’s ability to access crab, as well as other species fished in this area, effectively and
safely.

41 Exchange of letters between the Canadian Environmental Assessment Agency and the Penelakut Tribe
on updated consultation approach, December 6, 2016, CEAA Registry Doc # 911.
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The Penelakut Tribe’s core marine territory has already been subject to significant
impacts both in terms of regulatory limitations on locations where traditional practices
can be continued and as a result of pollution. As a result, the Penelakut Tribe is even
more dependent on those areas where they can still harvest, such as Area 29-7 and the
LAA of RBT2.

By not considering the current state of the Penelakut Tribe’s core marine territory to
support traditional practices, the VPFA’s EIS underestimates the impacts that the
Project will have on the Penelakut Tribe’s use of land and resources for traditional
purposes and on the Penelakut Tribe’s ability to achieve its aspirations for continuing
and future use of lands and resources.

VII.  INDEX OF SUPPORTING DOCUMENTATION

In addition to the documentation in the CEAA Registry for the RBT2 Review, this
submission relies on the following:

BC EAO draft Assessment Report, George Massey Tunnel Replacement Project, p 200
- https://projects.eao.qov.bc.ca/p/george-massey-tunnel-replacement/docs.

Chamber of Shipping, Interim Protocol for the Use of Southern BC Anchorages p 6 -
www.cosbc.ca/index.php?option=com docman&view=download&alias=485-interim-
anchorage-protocol-2018&category slug=anchoragesé&ltemid=355

Fediuk, Karen, et al, Risk Assessment of Shellfish Consumption in Coastal
Communities in British Columbia (AKA Shellfish Safety Project) — Report Prepared for
Penelakut First Nation, December 2015.

Fisheries and Oceans Canada —Sponge Reef Closures, Strait of Georgia -
http://www.dfo-mpo.gc.ca/oceans/ceccsr-cerceef/closures-fermetures-eng.html

National Energy Board reconsideration of aspects of its OH-001-2014 Report as
directed by Order in Council P.C. 2018-1177, MH-052-2018, February 2019, p 1
file:///C:/Users/jennifer/Downloads/A98021-1%20NEB%20-
%20NEB%20Reconsideration%20Report%20-%20Reconsideration%20-
%20Trans%20Mountain%20Expansion%20-%20MH-052-2018%20-%20A6S2D8.pdf.
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Foreword

The oviginal report for two communitics was submitted o Health Canada in 2007, The
resegreh leam has not vel published the resudts m joumals or shared (e resul(s with any
organizativns or individuats whi are not members ov stafl of the individual communities

Lhis report has been modified and conununity level results here are presented for
Penelakut First Nation only. These results were based on research undertaken from 2005
Loy 2007, Onty commmunily members lving on reserve were inchuded,

Summary

Traditional food remains central to the lifestyle of many Tiest Nation comrmanitics an the
British Columbia (BCY coasl. Shelllish is hatvested and consumed For subsistence and culiural
uscs, Lnlorlunatoly, these siacks are over more subjeed 0 contaminalion rosm a variely ol soorecs
including fascal bacteria, toxins from hammful algal blooms (HABS) such as saxitoxin (IP51Y) and
dotneic acid CASE), persistent organie pellutants {POPs), and heayvy metals such as cadmium,

The ullimeate goal of (his project Bus been b idemlily suilable, aceessible arcas Tor safi
harvest and provide recammendations for safe consumption of sheliish for FIRST NATION
commmemities, meluding e Penclulan First Nation and _ on the Suait of Georyia,

Fhis reporl presents activilies and resulis for 2 vears of & funded project (July 2005 -
Wlarch 315 2007). In the first vear, shellfish sampling tor contaminants including
organcchlorines, cadmiw, P51 and faecad coliforms has been perfornied and a health survey of
Penclakul aod [T cmbers bas been undertaken, Tn the second wear, sampling for
cadmium, PSP and water quality continued and technical and education materials were designed
and disiribuled,

Exeepl tn oysters, Cd comcenlrations in all shelllish sampled were generally low
fless then 1 ugfy). The average Cd concentrdion in oysters is 1.4 uglg with the
maxirum concentration ai 2 ug/p. Shellfish intake by Penelakut community members is
&1 p/day. Oystor was the major shellfish species consumed at the time of the study.
Eatimated Cd ntalie from shellfish consumption tn Penclalout is 38 ugfday. Thore & no
stgntlicant correlation between hudy burden ol Cd a3 measured m arme samples and Cd
intake from shelllish consumplion. Climcal Biochemistry data showed no significant risk
on renal function from shellfish consumption, Sixtv-seven percent of female participaits
had serum ferritin fevels below 30ug/L, indicating high risk of iron deficiency.

Shellfish remains an important contributor of nutrients in spite of a lhniled
contribubion 1o calories. Shelllish pack a vughty nulritional punch and are magor
comtribiutor (o prodein, iroe and wine inlakes, The intake front shell (ish alone provide 599%
of the Estimated Average Requirement for fmon in the diet. While food security was not
dircetly measured, observations, clinical results and secondary data confirm that the
population is iphly vulnerable population and food insceure. Shellfish arc acting as a
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critical buliress against financial and nutritional food nsecurity, although they cannot fill
the pap adequalely,

The results from the yewr 1 were discussed with the Chief and Council of
Penelaloat and accepted as an interim report of @ 2year project. The results from year 2
were discussed with community members and councilors who allended comnmnity
meetings in March 2007, The members of this project will conlinue o provide
information as requesled hy bands.

Communication and education malerials, such as posters, maps, and miormation
pamphlets, have been produced i consultation with (he commumitics,
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Background

Communities and Concerns

Shellfish have important soctal, cullural and avlritive value to the tradilional and currend
dict of many TFirst Nation comrmunities. Shellffsh are the first solid traditional foad to cross the
tips of Vancouver lslund Coast Salish infants. Ninety percenl of the pre-contacl diel wis murine-
based (Chishiolm e ¢f. [983), On southeasi Vanconver Istand, souh of Nanaimo and north of
Victoriz and en the Gulf Islands are 6 Coast Salish communities, who collectively form part of
the Hul qumi'num Treay Group (Hul’guon’num identilics the kanyuage spoken in this region),
These commugnities include the: [|TERGEGEGzY e elakat,
m The desire [or aecess W waditionad [oods remadns high in Hul gumi®nom
cammunilics wiln almost every Hul’qumi’niam household stifl having at least one harvester
{Fediuk & Thom, 2003}, Yel use of these resources [alls Far below stated desirable levels, Neatly
all of ke shellfish growing arcas in Hulgumi’num derrifory (Tigure £) are closed for sanitary
reasons and the marine substrate remains contaminated with old dioxins that are taken up by
Dungeness crabs, The nember of open beaches is fuether eeduced by urban growth amd
aquacniinic farms.

At the time of the project here were approximately 800 registerad members of Penclakut
First Nation and [JJjjj membees of “ The largest community of Penelalut
members is on Penclikut (Formerly Kuper) Islend (formerly called Kuper) Bland, There is a
heavy relignee on traditional fond due its’ abundance, culturaf value, the lack of a grocery stoe
on the island and the relutively remote location and isolation of community members within the
densely papulated reaion of Vancouver Island. mermbers primarily Hve in the

Much of their traditional shellfish gathering aveas, the major location being
'@ undoer permanent closure. To access shellfish, band members need to jouracy
to harvesting arcas on Penslakut (formerly Kuper) island or out to other beaches in the Gulf
Islands,

Penelakut and _ have expressed concern about lack of access to safe
shellfish for community members, Factors contribating to the isslation ol commumily members
from traditional reseurecs include and are not limited to: presence of contaminants, the over-
management of kocal resources, mesticlive govemmenl regulations, sccess lmiting upland
owners, high Barvesiing and cquipment easts, alicnation threngh rermred heaches, lack of time,
harvest restrictions in parks (Fediuk & Thom, 2003).

The communitics question whether the closure nolices issued Indicale an accurafe
representation of the danger to consumers or whether these closures are ton precautionasy. [f the
closures are accurate, the concemn is thal, withoul allerpalives and a good enderstanding of the
short and Jang (Grm health offocts, community members will harvest closed product anyway.

Linlike other shellfish user groups, First Nalions are likely (o directly harvest shellfish
bolh colleclively and individually for reasons heyond engaging in the market coonomy or
indulging a recreational lifesryle, Harvesting fraditionad [vod is an fmportant mechanism by which
individuals remain embedded in place, connected fo the Tocal landscapes in which their deeply
rooted culture and aense of persenhood and identity has evolved. Shellfish wse remains a critical
means of reinforeing tes e place gt 15 an importaod aspeet of social and cullural events — {rom
exiended family gatherings, to ritmal burnings for the dead, to the feasts held during the winter-
long longhouss ceremonial - all of which center radiiional [ood as an Imporlanl aspoel of boing
Coas( Salish. In these cultural arcas, the phrase ‘you are what you cat” would take a Incal
megning of if you eat shellfish, you are Vancouver [sland Cosst Salish.




The disenfranchising effects of land loss and residential schools have had prediciable
results in lexmms of poverty, Whareas Hul'gumi num peaple represent 9% of the lacal population,
they make up 30% of the lecal thod bank population. Given the current median monthly income
of $6%0 per Hul quimi'num person over 15 years of age (Thom 2005700, there s Jafle money left
afler sheler cogts (o afford the hasic cost of cating tor a family of 4 which has been calculated at
$654. 00 per month in BC {Cost of Baling Beport, 20053, Only hall of First Natioa adults repor
caling prodein rich foods daily (Aborigingl Peoples” Survey, FU9E). Chronic food insscurity
increases health rislc and has significant costs. Approximately 23% of cuvent heabtheare costs are
due to nelrient-relaled condilions (Health Canada, 20027,

In addition to the apparent cultural preference and the positive security of subsistence
harvested foods, access and wvse of shelllish bl are “sale’ can have g positive Impaet on a
conmrrrunily’s overall well-being. Shelifish can be an important source of protein, zine snd iron in
an otherwise often inadequate diet. Many First Nations are exploring shelllish aguaceliore
methods Lo eubanee wild harvesting and as an coonomic initiative: the presence, type and level of
contaminants found in shellfish can negatively impact sny kealth and economic gains.

{anitaneionts

sl

Alzal hlooms 2nd their effects on fish and relation 1o shellfish poisoning are 1ol new
phenomena oo the Wesl Coast. Firsd Nations in British Cohumbla (BC) have boeeo aware of toxing
containcd within shellfish for centuries it not since the beginning. Some of the sailors on Captain
(GGeorge Vancouver's ship in £793 dicd afler ingesting sheltfish at Poison Cove, Their deaths were
dlieiteacd 1o shelliish poisoning after learning that iest Nations did not take shellfish during red
tides from this area.

Paralylic shellfish poisoning (PSP) ocours when o species of dinotlagellate (a
phytoplankton) of the penus dfevandriver mows mupidly and produces o foxm, contmninating
shelllish, This harindial toxin, knomen as saxitoxin, attacks the nerves of humans and animals when
ingested. Symptoms include tingling, numbness, drovesiness, fever, and in the mosi severe cases,
respiralory amest amd death within 2-12 hours it untreated, The poison contained within one elam
can ¥ill a haman. dlexapaizon species can also Kill fish, birds, and marine mammals. Other non-
fattl effecty of shellish poisoning include gastrointestinal illness, respiratory prablems, confilsion
and momey loss

PRI pceurs slong more coastlineg in Morlh Amerdca Lhan any olber liombul algae eyt Tn
rocent years however, Wooms of Afevendeiune spp (PEP) are occurring more frequently on the BC
coast and are often of longer duration then historically nored.

Chronie effeets are unknown due to lack of daty and inadequate surveillance, Tow-fevel
cxposure 1o PRP toxin in some shellfish that have slow depuration rates afler beach openings may
have long-term impacts on hoemae health, AL prosent, there arc oo putdished data on Jong ferm
healih efteets of PAP. There is some published data available on the stfects of ASD (see below).
Like many contaminants, PSP is odourless and colowrless and is nol destroyed by cooking,
Remaving the siphon can reduce the amaotnt of toxin, akthough it iz not known if this can always
hring the level of toxin below acceptable Hmils, Some harvesters have (old communily members
that by removing Lhe siphon from the shelltish, the risk of PSP paisaning is reduced signiticantly.

Motices to inform the public of fishery and shellfish closures wre generally sent direclly Lo
First Nation adminislrslions, Unfordupatcly, wamy comnmunily members will ool receive the
informalion: nor iz tha content in the notices presented in an appropriate format for the end-user
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tack of faith in the motives and activities of DEQ, this lack of communication could have serious
human health conseguences, Commuonily members conlinue 1o horvest clamy, especiably butler
clams regardless of open or closed status.

Amnesic Shefilish Potsoning (ASF) is due to the toxin domois acid produced by
dinotlagellates of the Prewdo-nifzickia geaus, ASP has heen Tound from Batkley Sound all the
wiy to the Oueen Charlolle Eslands, Syinptoms include: severe nansea, vomiting and diarrhea,
cormd, shoel derm memary loss, diserictbtalion and conlvsion, Recovery lime is o ew days i the
poisoning is not severs and the individual does not have a chronic iliness or health problem such
as kidney dyslunciion, Long (erm cllects include inability (o concentrate, difficully learning and
lesiens in the brain. Cne study has feund that 3-6 months of shelltish avoidance is necessary to
reverse some of s elfects (Gratlan ol e, 1598),

Tn spife ot heach closares and communication fa the general pubkic, cach vear, there are a
number of admissions in local Voncouver Island hospitals due to PSP {personal communication,
CFIA). Allbough the Teparimenl of Fisherics apd Cocans (DFOY eloscs furpe arcss ol beachos
due to bloomm occurrences: there remains a level of dishelief, misundarstanding and disrepard for
closares which allecl (the mouforily of radilional shellfish harvesting areas. Part of this issue iy
perceived to he due to the cwrent commusnication format and style, which is considercd not
consunser fendly.

Fvironment Canada {TC) and Tisherics and Checans Canada (TG cary oul g foxin
moenilering program however, declining budgets have necessitated a reduction in the number of
sarpling sites serviced, As a resull, monioring sites alloed the stales ol nereasiply [urger arcas,
In effect, access to ‘open” shellfish is greatly reduced. Access is also impacted by the slow
depairation rate of Tufler elams which retain closed long aller 4 pariicular arcs s opened o
is a blanket closure on butter clams in effect as these species can retain a high Ievel of PSP toxin
[or wver g your, Opendpgs are only allowed iF there has been sullicienl lesling in the areas 1o
assure that butters have a low level of toxin, however, for reasonz above, this @2 not oceurring,
Dhue b2 (he hoporlanee of shellfish, aod buller ¢lims o parlicolar 1o First Nation communities,
they continue to be harvested for consumption and compuinity gatherings,

Cadmimm

Cadmium (Cd} is an elemont betenging to aroup T in the periodic table, I is found in
the esrth’s crust and 1s widely spread by human aclivities. Volcanic activities snd erosion also
aive rise g the presence aof cadminm in air, Tand, and warer, Wajor sourees of contaminglion age
the industrial production and consemption of cadmium and other non-ferrous metals and the
dispossl of wastes conlaining cadmivin (WHO 1992), Dhring the 20th cenlury, cadmium
production has increased, resulting in increased concentrations in the gencral environment and
parttculurly o air and wister, Becsuse of s adverse toxieologleal snd environmental elfscts some
comntrics have recently banned many uses of cadminm, An important oxicalagical proporty of
cadmium iy by exceplionally [ong bologival hall-hife of 10-38 vears in humans {Mordberg 1992,
WHD 1992, Absorption of cadminm in hiamans in the gastrodnlestingd dracl 18 around 5%, and
depends on dietwry composition snd on the total dose (Nordberg et o 1985 Andersen of
el 199270 A nuimber of faclors, ¢, lowe rom stores may merease absciplion by a laclor of up 1o 4
compared to humans with normal iron stores. Cther factors that give rise to an increased uptake of
Cd are low inlakes of proweny, vilamdn T, caleivm, amd race elepwents such s iton, cine and
eopper. Intake of fibre can deercase the absorption of cadminm, Onee absorbed, cadmium
accemulates throughout the lifelime, sand renal dysfunclion may develop if a critical concentration
16 reached inorenal fissoe, Wilh los-lovel exposire o cadmnuto, 30-50% of the body burden of
cadmium is found in the kidngy. Other adverse health effects seen following exposwre to



cadmam inclide hona effects, e.2., nsteoporosis and mere severe forms such as the osleomalavia
found in itai-ital palients. With low-leve] caposute, cadminm is accumulated in the kidney, which
is dhe eritical organ in long-term expostre to cadmium. More recent studies, such as Cadimibel
and FheeCad {Buchet ef of 1990; Stassuen ef of 1999, 2000, Hole ¢ of 1999) show that fubalar
damape may develop al lower cxposure lovels than proviensly befleved. Dnvironmental
epideminlogical studies e.g., Cadmibel. heeCad and several studies rom Japan (Suwazano #f ol
2000} have reporicd a wlationship botween Cd exposure in the general population and renaf
dwslunclion, Reeent work by Satarug et al (2003) sugpests that the current 1YEW] may be (oo
high for women. She has reporled thal non-smoking wormen hgve g greater exposure and
aeewiulativn of cadmitm than male smokers; this has been due to their smatler body size and
fower Lbon stores.

I lake [999 and carly 2000, several shipments of BU oysters were rejected by the Hong
Kong Taad and Dnvironmental Hygiene Department as being in excess ol their 2 ppm (wet
weight) cadmivm (Cd) import Hmit Kegegnski 20043, A subsequent shedlfish processor survey by
the CTIA (Canadian Food [nspection Agency) established that these shipments were not
anomalous and reporled a mean Cd value of 2,63 ppm (wet weight basis) tor BC oysters caltured
over o broad peographic area (Schatlie, 2001). Sixty percent of the 81 samples were in excess of
2 ppm. Kmzynski (20013 calealaled thal 4 sinpgle meal of owsters al the CTTA-determined T3
mean value could casily oxceed the FAOVWIIO provisional tolerable weekly intake (FI'WT). To
it those figieres in health risk perspective, CFIA requested Lhat Heallh Canada (HC) conduet a
formal Health Bisk Assessmenl basad on the OFTA mean Cd value. A recommendation for a limit
ol a dozon 40 p ovsters per month per adubt and one oyster per child was subsequently published
(CFIA, 2603).

The Flealth Canada risk assessment made no adjustiment for sex dillercuces and
nutritionat status. Neither cadmium infake from smoking por sex of oysicr consumers were
Tactored Endo the caleulation of the consumption edviscry, although Health Canada did
acknowledee that both were importanl Gelors in the copsideralion of Cd uptake Dom all soerces
and s paritioning in the body, Turthermore, the lack of specific oyster consumption dala
precluded an accurate detennination of ntake and therelore doese,

Il is fmaportanl to cnsure protoction of suzceptible poputations, e.g. FIRST NATION
peputations, women, children, those suffering [rom pour nuirilion, anciniy, disbeies, clevated
high blood pressure, obesily, cle, and who may frequently consume organ meats known to be
high in Cd and/or wha may be smokers. At the present lime few of these imporlant [elurs are
receiving altention notwithstanding that many of these factors occcur concurrently in some BC
Firsl Mallons as well as in those whe might qualify as "frequent consumers” in Lhe oyster
growers’ commmunity, Specific mecommendalions periaining o the maue of Od in oysters were
presenied by Mew Zealand Ministry of Tlealth (20000} a5 part of the 199748 New Zealind T'otal
Dict swvey. Among these were: (a) 4 supgested lmil o consumplion o emswe diclary Cd
remains within salic ovels, () the need to more accurately determine what parcentage of oyster-
caters may bo execeding the dietary LWL and (o) given the smmall salety margin, thai susceptible
populstions be stedied more carcbully. Furthormore, theae anthors atilized a consmmption level of
35 ¢ of ovster por B odays in their calculations, In BC, where consumption in some sub-
pepulations coubd be 0 20 times this inlake, there 18 a clear need Tor such & comprehensive
approisl.

Sewgae - Bacteria and YViruses

The shelllish harvesting arcas closed for sanitary parposes have grown to 124,000
Beclares or 20%. The area closed has doubled in the last 10 years (dinisiry of Environtnent,
Lands and Parks & Environment Canada, 1993). The most productive shellfish growing areas



oegur within the Georgia Dasin where the majority of closures ocour, Onee an arex 1s closed or
prohibited for sanitary purposes, it is unkikely (o be re-lested andior re-opened unless there are
other parties interesied 1 laking on the water quality sampling costs for food enhancement or
enmmercial purposes. Currently EC only has lunding Lo carry oul 5 samples per site every 3-5
vears, A site requires al least 15 dala poinls per sampling station every 2-3 weeks before being re-
evalualed Tor re-classitication.

Figure 1 illustrates (he separation of Hul'qumi*num people from traditional marine foods,
The map shows the cxlonsive location of shellish clesures (sanitary and 'SP} For Penclakui
community members, where uccess Lo 4 grocery slore requires a ferry, beach closures severely
impact Tood security, Corrently there are only 2 open beaches fronting Penelakut’s reserve. These
arc heavily harvested and many communily members indicate they cannot altain what they desire
{Fediuk & Thom, 2003). Prohibited from using their own beaches, Cowichan Tribes members are
reliant an deelining amounts of shellfish from Penelakul’s beaches.
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Yigure 1 Map of Closures - Summer 2005

Olrganochlorings

In the Hulquminum (raditional territory, historic discharges of dioxing from one mill
continue to kesp many areas in [ul’gumi*num territory elosed to commercial eraby harvesting and
comsumplion adyisorics i place. People are o consume no more than 105 gweek of crab
hepatopancreas harvesied from Deer Point (o Kolleet Bay and no more than 40 gweek of
hepatopancreds from crab harvested from Ladysmith to Cowichan Bay: this requires the remowval
ol the hepatopancreas belore cooking 1o prevend divadns [rom moving nlo the meal or broth,
Figure 2 illustrates ciab closures and location of First Nation reserves.
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Figure 2 Crab Closures in Hul'qumi'num Territary

Lfthient trom the mill located at Crofton is discharged to Smart Channel and is subjeet to
strong diurnal tidal currents which exlend the plume northwards to a line crossing firom Penelakut
{[ormerly Kuper) Island west to Ladysmith Harbour, and sonthwards, through Sansum Narrows
to the southern hottom of Saltspring Island. The sediments here are often mixed by strong waves
and eurrents, or even by burtowing marine animals. These processes keep "old” dioxing and
firrans at or near the sediment surface; as crabs live and feed on this surface, exposure to these
chemicals continue. In lhe mosl recenl vear of testing (2003), chlorinated compounds were
detected in all samples collected from the Stuart Channel smdy. Tevels of dioxing af five of the
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eight stations swrveyed reveal that current Health Conada advisory consumplion leyels for
hepalopancress o this arca arg oo high feurrently sit at 40oswcek) (I latficld Conseltants, 20043,

Rivalye shellfish are of nutritive value and comprise 4 significant proporton of died,
especislly in some First Nalons cotnunilics in BC, However, fow cmplayment opportunities
have led 1o chronic poverty on many reserves. In several coastal regions there is 5 new initiative
for First Nations to become involved in aguaceblure o complemer! their raditfonal harvest of
wild elatns and other bivalves, The Cd and THAB issue brings up a dilemma: how to balance the
nutritional benefits of eating shellfish that might have elevaled Cd levels and the presenee of
loxins Lhal may cuuse acuis amd long torm health effocts? What should be done witdl appropriate
binavailability data and other chronic disease (e.g. dinbetes, hypertension. neurological disorders)
intersctions are sledicd? AL the present Ume, there are no such studics underway in coastal B
althouah the mles of chrenic Cd intake in hypertension (Saterug et al., 20000, carcinogenesis (Tm
et al., 2003 and Stoica el al., 2000} and endocrine dissuption (Jubmson el al, 2003} are hecoming
cvidint, A biorearker-of-cxposure smdy among BC oyster growers is underway (Dr. R Copes
and co-workers, BC Ministry of Heakth and University of British Colwmbia} but Fiesl Natians are
nol included, As for the role of hazardons algal blooms on heatth, there is primarily data available
on the short term effects of [IAR s, 1t is largely unknown whether there are any long-lerm ellects
from habitual use of shelllish thal may have Jevels of foxin that have no acute effect. One
resoarcher at the University of Maryland, Lynn Girattan has performed a shore tenn study on the
etfects of domoic acid on memory impaiment (Gratlae ol al, 19983 She Is leading a long torm
study (10 (he Pacific Northwest) ot the chronic effects of exposure to domoic acid bud the results
have not been made public yet,
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Purpose

The ultimate goal of the project iz to identify accessible areas for safe harvesting of

shelllish and provide recommendation [or sale comsumplion of shelllsh Tor padcipaling and
other Tirst Nation cormminities karvesting shollfish in the southern (hadf Tslands, the south-caston
anuk wesl cousts of Vancouver Isbsnd,  Subordinaie poals include esting existing harvest areas,
detinition of community consutnption of shetlfish, assessment of health offeets from cansumpticn
of species identified as polential sources of HAB toxins, cadmium and P{Jl‘ s, and development
of an ongoing monitoring program for identificd sites,

Objeclives as per Submission (0 the Nalivnal Envirormental Contaminsris Program.

[

e |

To assess the itmporlance of shelfish resources in dicl, Hestyle, health aod gualily of B inoal
least two communitiez on the Southern Chulf Lslands,

To monilor {he concenlrattons of PST, cadmivm, and persistent organic pollutants (1M01%s)
including  polychilorinated  bhiphenmyizs (PCRs), diexing (PCDDsR),  tueans {PCDF:) and
polybrominated diphenyl cthers (PBIEsS) i oysfer, mussel, butler clhun, horse clam,
littlenock, manilas and crab colleeted trom water bodies that are commonly used by the two
communitiss,

To quaniily the acuic health ollecis of HAR (PSPAASPE) by Irequeney of syiploms, degree of
effect (nausea, vomiting, diairhea)

To accrss the offects of eadmium (Cd) on kidney function by mcasuring Cd, caleium {Ca)d
and protein in the urine of the participants as well as serum ferritin, 25 a biomarker for iron
slidus (lhe level of tron stores i3 hoown W0 husve an offeel on cadiniumm absomption} o adjust
tor cadmiom intake.

To» brings informeation on the balunce between heallh benelits and health risky associaled with
shellfish consumption in relation to the total diot,

To increase ressarch copacily in the communities by Gaining local workers to conduct the
stdy,

To implement imtervention, education and rescurces management by combining local
knawledge and scicatific data gengrated from the study,

In year 1, we carried out parts of all of ihe objectives listed. Tn year 2, we focosed on
completing objective 2, 5 and 7.
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YEAR 1 PROJECT ACTIVITIES

TIinplementation of the {irst vear of this projeet has heen carried out in the tollowing manner:
1. Consullation and Comenunicalions

2, Data Collgetion {Augnst— March 3§, 206}

3, Data management, analvsis and report wriling (December 20035 - - June, 20086}

4, Educalion outrcach program

Consnitation and Communications

Compunity Meetings

- Ttealth Advisory Committee Meeting-May 3. I'sewultun Health Centre,

Chief and Couneil preseolation - May 18, 2005

Community meeting August 18",2005, Siem Lelum Duncan, BC

Penclalt (formerly Kuper) lsland Community meeting August 257, 2005, Penelukul Island
{Tvimmasium

Cowichan 'ribes Community update Marel 30 ", 2006, _

Penelalut lsland Commumity update March 29", 2005, Penclukul Island Gymnasium

Forking Croup and Team advisory board Updates

May 16,2005 -Shellfish Safetv I’
Fediuk.
hia Parkei)

May 16, 2005 —Shellfish Satety Meeting with Llealth Director, _

My 17, 2005 - Shellfish Safety Project—Penelakut [sland. {l.aurie Chan, Robert Sam, Mia Parker,
Karen Hediul)

Tuly 5, 2005 - Shelifish Safety Meeting-Tsewultun Heulth Cenire (Kuren Fediuk, _

Research Agreements}

roject [eam.. Boardroom (Karen

T.auric Chan, . Audrey ] lenry,

July 20, 2005 - Update (Karen Fediuk, Audrey Henry, Karen Fediuk, Tim Kulehyski) on
sampling design, invaicing

Auvpgust 2, 2005 - Mectimg (Tim Kulchyski;_ Karen Fediuk, Dr.

to bring physician on baard.

Augus( 24, 2005 -Shellfish Safety Project 'l'eam advisory meeting of advisory board (1im
Kulchyski, Karen Fedivl, Roberl Sam, fanrie
Chan, Audeey Honey, -M ia Parker) to discuss logistics of sampling, design of study




September 27, 2005 - Sheilfish Safety Project Working group mecting,
Docember 9, 2005 « Shellfish Salely Project Working rroup sid advisoery updale

Janwaty 27, 2006 - Shellbsl Seloly Project Working Group meeting _

Conferences

November 26-27, 2005 - Youth Trealy Conleecnee, ||| G

bebruary 7-8, 2006 - First Nations’ Envirommantal Contaminants Canference. FIRST NATION
EHE, HC, Kamloops, B.C,

Ilarch 23, 2006 - Aboriginal olicy Kesearch Conference, (tawa
Dala Collection (Aupust — March 31, 20046)
Sheflfish Sampling Schecule

psp

Ohetober 17, 2005
Crztobor 24, 2003
Crctober 31, 2005
Movember 7, 2005
November 21, 2005
Deember 5, 2005
Iecember 12-2003
January 3, 2006
fanuary 9, 20k
Jamuary 16, 20006
Tanuary 30, 2006
February B4, 200G
February 27, 2006
darch 13, 2006
March 27, 20086

Cadmium

Beach Kanmiing

Augusi | 3-20. 2005 — 6 sites
barch 15-23, 2006 - Crab Sampling
Bfapch 31, 2006— 6 #pes

Baft Seompdiny
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September 2005 — Placed ovsters from beach outo suspended tray system - Kulleel Bay, Clam
Bay, Big Rock, Lamalehi, Sansum Narzows, Boalswain Bank

Movember 16, 2005-Oyster sampling - 6 siles
Jamuary |7, 2005 — Oyster sampling - 6 sites
March 5, 2006 — Oyster sampling — 6 sites,

Ovormociiorine Saarpding

February 15, 2006- Crab Sampling- Kulleel Ray, Clarn Bay, Rig Rock, Lamalchi, Boatswain
Bank.

March 15, 2006 - Crab sampling, Cowichan Ray

Sarch 31, 2006-Shellfish- Kulleel Bay, Clam Bay, Dis Rock, Lamalehi, Sansum Narrows,
Binatawain Dank

Werterr Oality Sampline

February  March, 2006 -~ Waler Cality Sampling Protocols and Trainigg by Environment
Canada Shelttish water quabity testing program, Bert Kool Project Manager.

Tlealit Swvey and Testing of fron Stores, Kidney Function, Cadmium Levels in Body
Seplumber, 2005 — Discussion and revisions to 1 lealth Survey Tool

Crelober 240, 2005« Health Survey training. TTul’g™ami*num’® Treaty Office, Ladysmith
Oclober February 2008 -~ Heallh Burvey Interyicys

Janvary - March 2006 Blood and Trine Testing

TNzia management, analysis, report writing (Deccmber 26805 — Ongoing)
MNovember — Warch 31, 2005 — CFIA laboratory —1'S1 anakbysis

Decetnber 2005 — June 2006 — Data entry and analysis

January - April, 2006 — M8 metro labs — biochemistry, CINE-cadmium i urine
April-Miy, 2006-CANTEST-arganochlorine analysis

Eduocalion outreach program

February — March 200)3- Ciraphic design of images snd dralt education madule
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YEAR 2 PROJECT ACTIVITILES

Trplemendation of the second year of this project has been carried out in the following manner:
1. Consultation and Communications

2, Drata Colleetion (April 2006 March 2007)

3. Data management, analysis and report wiiting (April-May 2007)

4, Fducadion outreach program (April-May 2007)

Consultation and Communications

Communitp AMeetings

-.ﬁ.boriginai Nay Coromanity Tvent, Jone 21, 2006 _pmjact AWILTERESS

ind progress

project reparting and consultation, June 27, 2008, _

Penelakut Chief and Council, project reporting and consultation, June 29, 2006, Ceuncil meoting,
Chemainns B

Penelakui Blders Advisory mecling, Consullalion meeting on developing the education
component and update, November 15, 2046, Hul’g’ umi’num’ Treaty Oftice, Tadysmith RC

(lencral moetin

, Community projecl gwareness,

Naovetnber 8, 2006 ai

Cunsultation meeting on developing the educatinn
component and update, November 20, 2006,

L Consuliation mecting on developing the
education component and update. November 232006,

Penelalcut Community Meeting. Final study resufts. Penelakut (formerly Kuper lskand School,

March 29, 2007.

minal stody resulis. Macch 26, 2007, || | KGN
_meeting_ Final Results Prescntation, Janvacy 7, 2008,

Comranity end praject member updides wnd preefings

Prajoet member cansultation meeting, advisory for project implementalion, June 23, 2006,

Project member development and project review,

andl rescarch departmeni,
August 2 2006,




Project member planning session, shelltish satety staft planning for community meetings,

Septersber 3, 2006, N

Prerining sessions and workshops

auning session, Oclober 17, 2006,

Community/stafF sampling melhodelnny iraining session Aceos, 7, 2006, Pacilic Biologieal

Stairon Labs, Nanaimo RO

Comtnoily/stall pringiples and data eafry training, Augnat f4, 2006, Pacitic Binlopical Station

| .ahs, Nanaima BC

Water Quatity Sampling Protoents and Training for staff and community members by project

staff, Septemmber 19, 2006 Penelskol Tsland, BC

Drata Collection (April 2006 — March 31, 2607)
Shellfish Samplinge Schedule

L

Apcil 10, 2006
April 24, 2006

hay &, 2006

May 15, 2006

May 22, 2006

May 30, 2006

Juna 5, 2006

June 13, 2006

June 20, 2006

June 27, 2004

Tuly 4, 2004,

Tuly b mussel cellection for samples
July L, 2006
Aungust 72006
Augusi 15, 2006
Auanst 21 20046
August 28, 2006
Scplember |1, 2006
September 18, 2006
Seplumber 25, 2000
Sepl 29, 2006 (musscl sample collestion Sooke}
Cictoher 2, 2006,
October 11, 2000
Oclober 16, 2006
MNovember A, 2N
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Cadmium

Bewch Sanpding

April |, 2006, Kullest Bay, Clam Bay, Big Rock, Lamalehi, Sansum Narrows, Doatswain Bank

June 911,12 Kulleet Bay, Clam Bay, Big lock, Lamalchi, Sansum Narraws, Boalswain Bank
July 14, 2006, Kulbeel Bay and Clar Bay
July 200, 2004, Boatswain [ank and Sansum Narrows

Raft Sampling

August 8, 2000, Chemainus Bay, Clum Bay, Bix Rock, Luinalehi Bay
Aupusl 22, 2006, Boalswain Bank and Sansum Narrows

Crah samples

July 12, 2006 Cowichan Bay

Water Onality Sompling

seplember 19, 2006 Clam Bay

MNoventber 7, 2006 Clam Bay

Data management, analysis, report wriling (April 2006 — Way 2007
April-Ociober 2006 -- CFLA laboralory —PSE analysis

March-Bay 2007 Dhala enley aod analysiy

Crotober 2006-March 2007- Norlh EBsland Lubs-water gualily

Education owtresch program

April 2006-March 2007 — developimenl of a suile ol malenals with reviews by project
team members and [Tealth Canada.
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Methods
Overview

‘I'he first year of the project has derived data throwgh shelllish sampling For fecal
eoliforms, organochlorine peslictdes and #CB congeners, cadmiurn and FIAT tains (FSP/ASF)
ay well as individual interviews, measurement of body welghl and serum and urine biochemistry,
The methed [or this sludy were developed in consultation with commmenity members, rescarchers
at the and membuers of Lhe project team. The present project was
appraved by Health Canada’s Human Ethies Review Committes in the Sumenet ol 20035,

The second year of the project has derived data through addilional shefllsh sampling for
cadmium, foeal coliforms and HAB loxins (PSPPASE). In the second vear, additional data
analysis was performed on the first vear's data set and cducaliomal malerialy were developed in
eamsubiaiion with project leam members and community members.

Community Drata

In each community, after nepotiation of a rescarel avrcement {Appendix A) with
comrunily leaders, the community was informed about the projeet through door Lo door visils
and accompanying brochures and poslers (Appendix B). Initial meetings with commeenity
members to dinounss the project were held in Awrgust 2003, Shell sk sampling bewan 1o August
2003 Intervicws with community members began in Oetober 2005,

Shellfish Sampling amd Contaminant Analysis
Cerelmivam

Sample Collection/Processing’ Analysis

The following speecies were measured [or cadmdum levels at the 6 locations. The tzhle
mdicales Lhe number of times each species was scheduled for collection. Shelllish wote collecled
from the beach at 3 time poinis {August 2005, March 2006, June 2006). If samples were not
vollecded at each beach, this was due to lack of availahility af a particutar site. Al cach sile, the
aim was to collect a minimal sumnple olr=5, Oysters were also collected from the rafis at 6 time
points,

Table 1 Specics and Sampling

Species Sample frequency

|| Beach Suspended T'rays

P Oyster [Crassolred gigs) 4 1 &

§ Butter clam (Suxidomus giganteus ) 4 0

! Horse clam (ITesus capax} 3 0

Cockle (Clhinocardinm nuttaliy 4 T
Mianila ¢lam (Tapes philipinarium} 4 n
Litlicneck {I'rotothacs stamines) 4 i 0
Mussel (M. galloprovincialis) 0 : 4

| Blungencss crah {Cancer magisicr} 2 {taken in waters near beachy ¢

F
i
i
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During the winter months, the low tides would have required sampling during the night.
As the six siles are distant from cach other, night nne boat travel beiween (he siles carrics an
unacceptable risk. By transferring oysters to trays located on site, samples could be obtained
during the day with considerably less risk, Ullimately, weathor and (e availability of vessels
suitable to the marine eonditions still impacted the timing of sampling. Sample sites are shown in
Figure 3. Additional interlidal sample tray samples werg carried out in the summer months of
wear (20067,
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Fizure 3 Map of 'T'est Siles

s both sommunilics have capressed Inlerest in pursuing ceonomic developmeni through
aguaculture and the ul>qumi’num?® Treaty Group is leading a joint aquaculture venture, juvenile
mussels were added to the rays along wilh the oysters, The mussels, Myiilus galloprevineialis,
were purchased from a commercial grower and originally came trom Cortez [sland. The initial
small size of the mussals prevented bimonthly sampling, but sample frequency mereased as they
TR,
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Shellfish samples (aken fom the beach and rafls were frozen until processing could
ocenr. To process, shellfish were carefully scrubbed 1o dislodee any attached wonms, bartackes,
ete. Any clumped shellGish were carclubly split and Jaid ot to defrost, The length and total weight
wre fakon aflor samples were defrosted and before shucking, Samples were shucked; all meat
was removed and transferved onlo perafibn for welghing. All sammples were then placed into
Ziplow bags and kept frozen untit analysis at CINT labs.

Al CENE lab, shellfish samples were homogenized in an Oster blender. Homogenates
were weighed and freeze dried in a Flexi-Drey I1* bench top Brophilieer (0 cabeulule moisiute
content. Freeze dried samples were milkcd unti] hormogeacous, All sample pools wore thorophly
rixcel. Adiguets (0.6 a) of each freere dried sample were weighed into glass boiling tubes. To
each tube was added 4.0 mL concentrated nitrie acid, Samples were prediaested at room
temperatute vvernight, then transforred to a dry bath where the temperature was raised slowly
over 2 hoties to120°C and held for 5 hours, Adler the digests cooled fo teom lemperatuee, the
vorlume was broughtl do 40 ml, with nanopure water (final acid concentration --10%). All szmples
were filtered through a 045 pm Millex-FIY syringe Oller. The tace metal conlenl is measured on
u Wartan [CP-MS Ullrabdass 700 alter w 5-[old dilution with nanopuee water (final acid
coneeniration 2%

Crganochiprine

Sample Colleetinn/Processing/ Analysis

A variety of shellfish (n—23) were set aside for organochlorine smalysis from the beach
samples gathered for cadmium analysis, As shelllish bave o habil of extrading their siphoa, the
shell(sh wire wrapped whole in tintoil and sent to Can'lest fabs in Burnaby for analysis, Crab
traps were set for é locations for 2 24-hour sosk. AL 2 additional communily harvesting locations,
a siring ol iraps was pulled rom the water and erabs were set aside for organochlorine analysis.
Cirabs were kept frozen until they could be dissscled. Thawed crab was weighed, meazpeed,
identified as muke/foinale and dizsceted uging stainless ateel forceps. [lepatopancreas tissue was
ramoved and placed inside tinfoil which was then placed in # marked Ziploc bag and kept [rozen
uerti] arrival al Canlest 1abs in Bumaby.

Sumples were analyscd for PCRs (ihe sum of 28 congeners) and chlorinated pesticide
(aldrin, alpha-BHC, beta-BITC, Hadane, chlordane, 1200, DDE, DUV, fenchlorophos, hepeachlor,
heptachior epoxide, hexachlorobenzene, mirex, oxyelilordanc), Analysis was performed on
homogenates of shelllish species/site whereas analvsis was performed on individaal crab
samplesfaite. Ten grams (wet weight) of euch sample of crab ways exiracled. Analysis was
performed using ethyl acclate exteaction, deactivated Tlorisil clean-up, and quantitication by Gas
Chramatography with Mass Spectrometric Detection.
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Twar sumpling siles wore seloesied (Big Rock and Bualswain Bank), These are in addiiion
to bic-toxin monitoring stations within the project area already established by Environmoent
Canuda (BECY, Califmia mussels (A cofiforaionus) were provided by the Canadian Food
Inspection Ageney (CFLA) and hung from the leay svatems at Tig Rock {casl side of Penelakut
{formerly Kuper) Island) and at Boatswain Bank (south of Cowichan Bay). The project team
tollerwed established CTEA sampling prodocols with hiweckly sampling from November 1 2003 (0
April 30 2006 and weelkly samples are being coflected from May 1 2006 until Nevember 4, 2004,
Anabyars ol the samples was carcied ool al e CFLA Bumaby Laboratory using (he mouse
hinassay methnd tor Saxitoxin (PSP) and 1TPLC tor Domoic Acid (ASP)L

Werter (uality

The Projest Coordingbor aud resesrch assislant received laining by Bert Kooi,
Fonvironment Canada, i water quality sampling protocols in March 2006, Subscquently, wator
quality samples were eathered following the EC sampling protocols. This consists of & series of 3
sampling cvenfs of 5 samples cach syithin 48 hours of a signiticant raindalt cvenl, Samples wore
collected on a falling {daylight morning) tide and transported to North [sland Fahoratories
{C ourtenay) within & hours of e al collection Tor fceal colilotm analysis,

Heullth Survey

A health survey swvas ervaicd (o gather bascline inlormation of communily eonsuzaplion
of shellfish over a vear. Thiz information was planned to be incorporated into the development of
ant education module; snsuving health (risld/bencli) messages cant be placed o relevanl and
appropriate context

The swvey ingtrument was finalized n Seprember. (Appeadiz B, It incloded guestions
on consumplion of § species of shelllish {oysters, butter clams, manila clams, littleneck clams,
cackles, horse clams, mussels, crab} and oraan meats (kidney and Tiver) over the past vear,
current harvesting practices, cwrent shellfish safety concems and participants™ perspectives on
methoda to reduee risk, past exposuee (symptoms of tingling, numbness, hogpilali-ation) 4o PSP
or other pathogens {nauses, vomiting, cramps, diarthes, etc) and age. Individuals who agreed tn
uodetzo blaod and ueine waing were asked 1o provide addilional mbsamalion on ketght, woight,
medical history and tobacco use and exposure to second hand smolke.

in each community, 2 random sampte of 50 THI's was drawn from cwrent band honsing
lists [on-reserve). One man and one woman were invited to participate per household in the
intervicw and blood and vrine testing, Prior to eomincncemand of an ioterview, informed consent
wis obtained. Anonymity and confidentislity of respondents are maintained through use of coded
interview forms and caths of fhose invalved in he dala colleeiion provess.

Commuealy members were rained fo condued {he interviews. The guanlilalive food
frequency guestinnnaires were designed to assess individusl use of 8 species of shellfish over the
past year., Using Nasco 3-dimensional generic portion size models, individuals were asked to
describe: the nseal amount of sheflfish they ate af a meal or sitting; ils prepared state (cooked,
raw, fried); and Feguency of consumption for each species over the past vear on a seasonal hasis
(Lot [-90 x)
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Lrata coblestion ook place in the community of Penelakut from Celober (o January and i
Cowichan communities from October to March 2006, The data collestion periad for Cowichan
members was longer than capected for a variety of reasons inchuding: Hlness, cultural aclivities
{Big House scason}, halidays.

Blood and wrine samples were collected by MDS technicians sl a mobile clinic on
Penglakut fsland and at MDS laby in Dunean spd Ladysmith, MDS performed analysis for serum
ferritin, protein, crestining, cabteium and urine ceeatinine, albumin, Unine swmmples were shipped to
CINE where they were measured for cadmium coneenteations using ICP-MS and adjusted for
creatinine concenlralions.

Interviews were teviewed by Lhe Project Manaper and the Research Assistant and Lhen
entercd into Excel spreadshests. The Project Manager coded blood and urine resalts and
forwarded cadmium in urine results to (he projuct physician {Dr. Stephen Tanlkner), Summary
statistics were perfurmed in Execl and files were sent to Lavrie Chan and {ranslemred inlo SAS for
further anatysis, A 1M model (General Linear 3odel} was run o fest whether smaolking,
cadmium from ovster miake, pendee, forritin fevols, age and the interaction between agre and
smoking contribited to cadmiwm in the body. One-way ANOVA was done to Inok at the
relationship between urine cadmivm and staoking, oyster intake, ferritin and gender for each
COTIImUIILY,



Results

Shelllish Sample Analyvses

Clemfaminant Clonoe i poliomns

Tahle 2 Average Amount of Metals {ur/ie} in Clams Sampled at Six Beaches (August 2005)

Species f Cadminm | Tead| Zise | Tron | Cobali Mangancse
Cuockles 29 o7 {.055 1264 | 5639 0.11 321
Butters 31 .08 (.06 241 2098 0.10 0.82
Horse Clams T2 [T e2r| Toao| oA 3ses T 006 1,63
T itlenseks 30 0.40 0.2 11,89 | 6400 008 ! )98
Manilas 32 .34 .04 14.23 50,92 ¢ 0.14 L3l

Table 3 Average Amounl of Metals (ng/g) in Oysters from Six Sites (1=5)

Tabe 3, Average Amounl of Metals (ug’e) in Oysters From 8 Siles (n=5 per sile) (augusi-beueh,
Movembor — travs)

Lucalion Hila Cadinium Lead | ding Trun Coball Ilwigmancss
Kulleet Bay | Ltay | 113|005 14680 12270 |002 | 184 |
Kulleet Bay Beach | 1.12 009 121259 2625 | 002 177

Clam Bay Tray s (.05 115292 12721 {03 11,74

Clutn Bay Beach | 0.8 bl 9847 12321 | 0.02 a2
Lamalchi Bay | ‘I'ay 1.25 0.05  :196.34 126404 | 0.02 : 1.48
Lamalchi Bay | Beach | 1.7 0.03 125231 (1902 |03 | B23

Ty Rock Ty 1138 001 125841 13331 loos o4

Bijr Rock, Ticach .05 hdl S13370 3155 {02 [.73
Sansum Narrows | 'lrwy £ 2.00 bdl 21534 [ 1717 (.04 12.35
 Sansom Narrows i Beach | 1.26 003 | 6215 | 2172 o2 1.89
Roatswain Bank  Tray 11329 | 004 | 20147 |37.03 {003 | 243
Boatswain Bank ¢ Beach ! 176 Bk 206,35 | 3555 1 0.03 4,97

Regulls from August sampling (heach) and November {(oystera only in susponded trays)
reveal at many locations cadmivm levels in ovsters ate above 1 ugfe with levels highest al
Sansum Narrows, Tevels of cadmium in othor bivalves are below | upfe. All 6 sites are still boing
sarnftled until Fall 2006 when we expect to have a complete vear of results.

PsP

Algal blogins tend to occur during periods when nutrients in the water and available Hght
promole rapid phylophnldon wrowlh, The lew Tevels of biotosm dedeeied o dalo ane nol
unexpeeted. However, it should be anted that toxin levels at Big Rock were generally helow the
action limit of B0ue during the project sampling peried and consistently below the levels reported
al lhe olficls] sataplog station at Colfin Poind, Bu the Jarger arca wag elosed do harvesting based
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on PSP monitoring results frogn the Collin Poing sampling station, This indicates that the impact
ot the bloom event i3 not uniform over the management area.

Orgsnochlorines

Organochloring peslicides and PCHE cotgeners wore belasy deleetion limits. See
Appensdices [or raw data,

Waler Oualily - Fi._:';.:al coliforms

Envivonment Canada has a sleingent pertnilting process that requires supervised (annual)
training of sample collectars and a signed agreement hetween the First Nation and EC.
Scheduling difficulties with EC represenlatives delayed thw completion of the Lraining and
consequently the optimuom seazan for sampling passed inyear | without sampling taking place.
However, prajoct technictans collected preliminary buckground data from the Chan Bay sampling
location. There is curmenily o sanilary clogure of Clam Bay dus to historic levels of fecal coliform
bacleria, Thiz is a popidar harvest site for Penelakut members due to ensy beach accsss, If is also
the tocation of two aguacelivre investigalory pilot projects, Besults below are frewm sam p]ﬂi
taken at Clain Bay April |8, 2006, They show low levels of bacteria g ;
sampling will resume later n the vear once (e 2]l rains have begoen,

Table 4 Backgrownd lecal Coliform Resules Clam Bay

Date sample station Fueal colionm bacleria resulfs Salinity
Mozt Penbable Number per FHi0ml el
(RPN 0m1)
18 Apri 01 <2 26
03 2 .................... 26
b4 2 A0
""" s 27
24 hlay 06 0 - i R 25
U3 22 60
B 14 EE 26
. 05 il AT o
19 Sep 06 01 <2 Ay SR
02 14 LR
- ik o 26.9
64 ! 23 L2868
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Heallth Survey

Scample Characieristicy

The alm was to invite at least 50 people per community 1o parlicipale in a lood fregquency
survey andd blood {esting 1o determine current expasurs to cadmium from seafboed resources and
current bady burden of cadmiuny. In each commumity, 2 random [ist of 50 houwssholds (HHy) was
drawn from existing band house lsls, One man and one woman faged |9 or older) were invited to
pacligipate within cach household. For Penelakut Tribes. 27 11Hz of the initial 50 HHs randomly
chosen were successfully contacled; 18 femabos and 13 males were mferviewed, An additional 6
HH: were randomly sampled, Tive 1115 asked to be included and a farther & 11Hs where heavy
shellfish consemers resided were approached to parlicipate, In telal, £5 Penclalool communily
members compleled g dotary survoy and 31 apreed to complete both the distary survey and blood
testa to measure iron stores, kidney function and body burden ol heavy metals, Below are
presamted in Libles 4 8, comenunily profile and hauschold intormation.

In Penalalut First Nation, there was o hieh nes-response rate ol 41%. Half of the non-
respunse was duc to an inability to find anvone at home over the data collection period {research
assisfants made 3 attempts by personal visil, as many homes do not have telephones, on dilferent,
days and wecks), Reasons that wors given for refinsal to participate were a perception that they
did not eat a ot of shellfizh.

'Table 5 Peoclakot Popnlation and Mumber of Individual [Interviews

¢ Comunily Total Registered Population “Number of individual
T Fopulation on Teserve | inlerviews
Penclakut B3 o | 431 | 45 (26 Females, 19 Malus)

Table & Percentape of Adult Population Liviag oo Reserves and Sample by Age Group (Using
Statistic Clangda's Ape (rroups)

_.‘igl._(_i reIp Penelakut Aduilt Population | Penelakut Study Sample
n—140 n=43
24024 . 4
25-44 37 60
45-54 25 o B2
55-64 B 7 1l
6571 ] 7 .y 2
T5-84 | ] t
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‘Fable 7 Number of Penelahut Individual Tnterviews by Gender and Ape Group

Agogroup | 20-40 | 460 | 611 ‘
Mule il 7 i
Female E3 _ 6 ‘
Total 123 20 1

Tahle § Penclukot Communily Sample Profite (Penclakul Island and ‘Tsussic Heserves)

{No of household units on-reserve 120
Mo. of houscholds serveved &7
Mo, of households randomly sampled 56
Mo, ol households added (heavy eonsumers) i
No. of houschalds who asked to be incfnded 5
Ma. of households who uceept (o parlicipaie 39
| Participant/HilI 33
2 Parlicipatis (male and fomale) 6
Non-response 28
Emply howso/away ]
Retused 11
Nol home during infereiew perind — 11
Houszehold Response vate (HH participating/Eligible HH) 58.2%
Houschold parlicipation rate (HH pariicipating/contacted) | 78.0%
Moo of Interviews Completed 45
Mo, ot individuals who completed both FFO and blood tesls 3
Mo, olindividuals who compleled T anly 141
No, of individuals who completed blood work only 1
Mo, of temales who pariicipated Z6
Mo of females who completed both FEO and blood fesis 13
No. of emades who completed FTCO onty L
No. uf males who participated 19
No. olmales who compleied bath TTQ and binod tests 12 :
No. of males who completed FEQonly . 7 ’
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Shelifish Consmnpiion

B the tollowing summary tables e presented the mesn, mininum and maximutn yearly
shellfish intake for ¥ species {Table 9-120. Thaa are prosealed [or the consumplion intake of the
entirg sample and for consumers only. Pleass note that these numbers are to be treated cautiously
and setve as a guide for our risk assessment only rather than a frue assessmetd of the average
consumnption of these specics, We appear to have caught a vartety of light, medium and heavy
consumers it this survey bul we caimol say with cerlainly thal Lhe average teporled here ruby is
representative of Lhe population given our small sample sive and high non-response rate. People
have repeatedly told us in community workshops and during the survey thal they ave nol abic o
eet what they need,

The average yearly consumption of oysters among this sample of Penelakut consumers
was in excess of 8.9 kg with o maximum yearly reporied indake of 72 ke, The data is skewed and
50% of people reporicd yoarly intakes of ovsters at 1.5 kg,

Harvesting of shalfish occurs vear round, howseyver more fegquenl baryvesiing eccurs wath
the mrival of daylighl tdes o date spring and summer.

Table 13 deseribes changes in use and percent of sample whe considered current
availability adeguate. T'hese ninnbers reflect commtaunilics whose aceess o sheltiish is severely
constrained by lmiled aceess due to upland owners and beach closures. The majority of
participants considered that current consumption lavels ol shelllish are inadequate. This
is similar to what was found in a Ilarvest Study carried owt m 5 Ful gumi num
commanitics in 2001 {(Fediuk, 2002}, The median intake among people who are
dHaconient with curront levels appears is much lower than the amount of shellfish
comswimed by Peneluakul parlicipants wiho consider corrent shellfish consumption
adequate, TPeople were asked o explan why they were not using mors shellfish. The top
5 reasons in ranking order mven by Penelukud participants to cxplain why people (n=31)
are not using more shellfish were:

nClosures

sTimchwork

«Not enough shelltish

=Lack of equipment

«Not enough movey Lo huy shelllish
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Table 9 Penelakal FFQ (n=45) Yearly Shelifish Consumpiion (grams). Caleulations from entire Sample, not just consumers.

! Oysters Butter | Manila Littleneck | Cockle Horse | Mussel [ Crab
: Total amount Consumed 38411160 . 169704.00 [ 14698210 2551040 | 160920.00 ;: 21441600 | 686, 1}3 _______ 127785.60 |
i Average Yearly Consumplion 853581 : 3771.20 3266.27 566.20 357600 4764.80 I5.2 2839.68
| Standard Errorofthe Mean | 2065.01 | 1369.82 84531 ¢ 391.63 1143.00 1813.05 i]{l 963.36
" Min £64.00 | 0.0 0.00 0.00 0.00 0.00 | 000 345.60
Max ) __72576.00 l 51840.00 | 25920.00 F7280.00 |  25920.00 £1840.00 245.76 | 31104.00
Table 10 Peaclakul - Yearly Shelllish Consumption (grams) for Consumers only Irom FFQ
Oysters Butter Mapila Littlenack Cockle Horse Mussel Crab
Total Amount Consumed | 363251.00 | 169704.00 | 14698210 | 25510.40 | 160920.00 21441600 68608 127785.60
Number of consumers ~ n=43 n=33 n=32 n=11 n=22 n=24 n=> =19
Bkl 95.5 733 711 24.4 48.9 533 133 $6.7
Average Yearly
Consumption 02278 514254 4507323 231913 7314.54 A034 | 6.96 3276.55
standard Ewor of the Mean 2143.56 1816.01 1108.88 153438 2072 .89 3189.27 8,85 1096.47
Win 1512,00 864,00 252.00 102,40 468.00 540.00 24.00 518.40
Max T2576.00 S1840.00 | 25920.00 1728000 25920.00 ¢ 51840.00 245,76 31104.00
Table 11 Penelakut F‘FQ (n=45) Yeurly Total Shellfish Consuemption
[ c—— Toral Shelfish (grams)
Tatal amount Consumicd 123011600
Average Yearly Consumption T ,L.?x.?.i_if;‘. 1
‘Standard Error of the Mean 5711.76 .
Min 288.00 ;
Max 146722.60
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Table 12 Penelakot Percentage of Sample (n=45) Consuming Shellfish and Frequeney by Year and Season

5 : Total Fall ) Winter Spring Summer
Percentage | #/Year | Percentage | #/Season | Porcentage | #/Scason | Perceniage . #/Season | Percentage | #/Season

) . Reporting ¢ Reporting | Reporting Reporting Reporting

. Consumption Consumption : Consumption Consumption .| Consumption

f Oysters | 97.7 (143 [ 45 2.0 36 269 |43 337 91 0.8

‘Butices | 733 10.L__[41 15 19 2.89 t4 3.79 16 |06

“Manila 711 2183 13l (2.6 3 236 4 6l i 13.7

: Littleneck . 24.4 127 |18 2 . |34 167 36.4 325 545 |18

“Cockle_ i 22 89 |18 $ 25 9.1 — [1s 6 4.83 90.9 13

: Horse 489 .132. |31 L S B 2.83 X 5.71 75 132

Mussel 133 2 16 3 3 1 16 1 EX 3
Crab 867 98 |56 3.5 41 2.1 53.8 295 |78 7.43




Fable 13 Chanees in Frequeney of Shellfisk Use among Penclakot parficipants

Penclaloat Change i Frequeney of Use
fn—45)

Participants whe
Comsider Shelllish
Tevel Adequate

Participants who

Consider Shellfsh
| Tevels Inadequate.

14 3k
Age Group
20440 11 13
41-60 3 16
61 1
Gender
Males 5 14
I'emales 9 17
Perceived change in
consumption since 1995
No change 4 &
Eal miore nevw i 5
Ful less now ] 19
Don’t know s L Jpr—
Median Tinlaks 19901.74 GR21.12
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Coniribution of Shellfish to Dietary Reference Intakes and Food Security

Shellfish remaing an imporiant contributor ol nuivients in spitc ol the fact that intalce is
about ¥ cup a day (Table 14} and they contribule less than 10% of calories (Table 15)
based on results reported for First Wation adults on reserve in the First Nations Food,
communitics in 20082009 (Chan ct al. 2011). Shellfish pack a mighty nutritional punch
and are major contributor o protein, tron and zine intakes. 'The intale from shellfish
glone provide 999 of the Estimaled Average Requirernent for iron in the diet (Lable 16).
Shellfish remain erilical for betler health and prevention ol fron deliciency capecially in a
population highly vulnerable to food ingecurity and limited healthy food options.

In FNENES, undertaken in 21 First Nation communities in 20082009, 1103 participants
compleled o dielary survey and dictary recall. FNFNLES reported that the diet was
inadequate bul was more likely o meet nutrient needs n days when traditional food was
present. It also found that 41% ol households were Tood msecure (struggled to feed their
familics). FININES reported that the tolal energy intake on days with traditional food was
2018 keal compared to 1833 keal on days without traditional food intake, Overall,
traditional food contributed about 9% of overall calories and was an importsnt source of
many nutients including iron and zine. In the FNINLS, clams and scafood contributed
less tham 5 grams/day among average consumers and less than 12 grams/day among
heavy consumers.

Whilc the study here did not directly messure food securily, observations show a highly
vulnerable population, struggling to afford food. It is evident that shell[ish are acling as a
critical buitress against financial and nutritional food insecurity, The data in the nexl
seclion reveal however, that the population remain highly vulnerable to nutrient
deficieneies (iron) in spite ol the regular nse of shellfish.

Table 14, Averace hily Intuke of Shellfish by Penelalot membery

Species Grams/day
 Cockle 6

Chyster 23

Litlleneck I

Butter 11

Manila 3 -
Horse 14

Mussel {

Crab 8
[Total 61




Tahde 15, Shelifish nutrient contribution for Penelubkut participants

Nuirienl, Fenclakut
nergy theals) A3
Protcin {p) |3
Ful (i) 6
Carbohydrate {g) 17
Jibreqg) il e o |
Cholesterol (mpg) : 50
Tirtul SEA {12} Pl
Total MUFA (g) <1
Tatal PUTA (o) 2
Caleium {mgl 37
Arom fmyry 8
Zinc {mg) o
Potaszinm {mg) 385
Sadivm () 124
| Yitamin A {pp} (i
Vitamin C (mg) . S —_—

Table 16. Percent of Hstimated Average Requirement (EAR) or Adequate latake (AL Provided by
Shellfish for Sclected Nutrients

M Ltrient [fenedalat
Carbohydrate (2) 7

Profein () 12

Cleium {1mgs) 3

Iron (mg) SRS 2 J—

Zing (mgh | Be

Sodim (ma) G

Vilgmain A {ug) 2

Vitamin O (mg) i1




Biachemistry -fron Stoves, Kidney Function, Cadmium Body Burden

In Tible 17 20 arc the sumnnary slalistics of the biochemistry data, Column headers
inclide “normal’ levels tor cach of ihe Tab tests, Ferritin levels =30 ug/T, were considered rormal
s research has found that bevels below 30 ug/L are correlated to increased absorption of
cadmaum. Thirly —dwa Penclakul members consenled (0 providiog a blood and urine ssmple and
answering a brief health survey which included gquestinons on amoking, age, height, weight,
chroniec discase,

Analysis reveals that the mean level of cadminm ir urine in males and fomales combined
18 below 1 upr (momoall, ioweyver (he mesn level of cadmium in unine is = 1ugfs creatinine for
Penelalut females, The maximum level of eadmiutm o weine wag 3.58 upfs ereatinine, Dala
revedl that this individual s a higher shellfish conswmer. Prebiminary analysis indicates that age is
significantly corrctated with cadmium (382 with p-value =0.0057) in urine bal nof with cadmium
from shellfish (L3135 with p-value 344Y A General Linear Model was ran to test whether
commutily, srooking, cadminm Bom shielllish, gendor, fotriting he interaction between ags and
smoking, and the interaction betwean community and each of the varfables contributed o the
cathnium levels in urine. Only ape (p-value 0.0008 and gender (p-value 009 were significant.
The fact that smoking was not a signlicant contribiiar to cadmium was uncxpeeted, however
data reveal that all panticipants were either cumently smoking or had a history of smoking and
exposare to second hand smoks,

Table 17 Penclakut Biochemistry (n=32) Malc aud Fomale Respondents Combined

Fenilin | Toll | Caleium | Creatining | Creatinine | eGFR | U- Cd

=30 Frotein | 2.1-2.83 | 30-100 F0-120 A0 | Creatinine | <l ugf g

g/l G0-80 | mmol/L | umol/L umol/L mlmin | =60 creafinine

gt femalg makey il min
Geomedric | 32,70 73.10 2.29 67.01 8841 | 5%l.14 B.73 0,77
mean
Sy 4703 il 007 13.02 1203 | [2.08 5.96 .76
median 3 72 AT 68.50 | 90,00 | 9250 695 o8l
&in 8 68 213 3R 72 G5 {1} i35
Mux 188 50 245 &R 104 11% 22.70 356
Table 18 Penclakul Biochemizsfey Female Hespoudents {n=18}
Ferritin | Tatal | Calcium | Creatinine | eGER | [- T od
230 | Protwin | 2.1-2.55 | 50-100 == | Creatinine | <1 ugle
ug'E 60-80 [ mmold. | ueelT. | mlimin =} erealinine
ek, female il min

Geomelre | 2479 | T2.87 228 67.01 9121 7.40 T
rrisat
SWev_ [ 2702 | 345 | 006 | 1303 | W& | 47 | 07
medizn 23 ¥1.5 226 68,5 93 | 14b 1.21
Idin 8 6l 2.20) 38 64 2,50 0.4
hiax 104 74 242 88 115 1436 3.56




Table 1Y Penclakut Biochemisiry Male Respondents (r--12)

{ferritin | Total | Caleium | Creatinine | eGFR Ll- Cd
230 | Protein | 2.1-2.55 | 7120 =off] | Creatinine | <0F ugd
uaf. | af-80 | mmol/l. | wmol/l. | mb/min =6l creatinie
I e malos mlinin
Gigennedrie | 47.97 7341 231 28417 1.0 583 A1
tean T .
stdey 60,29 2,76 .08 12.03 &8 7.63 .53
mcdisn 44 T3 2.32 O} 025 f.1 (.38
fin kil 70 218 72 B0 0.7 0o
w9 | 80 | 245 | 109 | 100 | 227 | 189

Table 20 Summary Slalistics for Cadmiom in Urine Samples and Average Daily Infake from
Shellfish

Penchkul COsnImnity

Urire Cadmium | Cadmium from

{ugier ereatinioe) | Shellfish inlake
Meal] ................... 1“:'5 45I51
midey 073 59,54
Min 0.06 (.94
[ guartile (.44 .78
miedian il 0.91 28
3 quardile |.43 78.33
M 339 27

Flaposuee t0 confaminanis

Ir1 this study, all of the participants cither smelted or previously smeked, Table 21
below illustrates the carrent daily intake from cadminm from the 8 shellfish specics
studied. 11 we are lo assume thal dhe average cadmiwm wiake from all food is 14 ug, then
currently Penelakul non-smokers gre consuming 52 ugfeadmium per day which is close to
the W10 recommendation of 55 ugfday of cadrmoiwm for adults.

Table 21. Cadmivin intale From shellfish {pp/day)

| Shellfish | Lol
Cockle o ]
Oysiot i
Eaitlenechk 1]
| Butrer BE
Manila L.
Huorse 2
Mussel 0
| Crab L
Tital | 38




P g Shelffish Miness

As part of the heallh survey people were asked aboul heir caperiences of shellfish iBness,
People were given a list of symptoms commonky associated sith PSP {see TaMe 229 and asked to
tndicate the munber of Himes Lhey had expedenced these svimpoms and the vear, People were also
asked ahout other episades of shelltish illness. A similar nimber of Peaclakut and_
pariicipanls e 1his survey repotled experiencing alb least 1 symplom of PSE. 'lingling and
rmbness of lips were the tivn most commaonly desereibod symptams, In both communidiies, more
people had episedes of shellfish illness snd symptoms that are conumonty associated with viral or
hacienial palhogens abdominal pain, etamps, diarches ). Members [rom both eommmniliss
reported experiencing symptoms of PSP in 2004, 2005, In general. most Penelakut participants
haevesied their ewn shellfsh and appear 3o have a geater confidence i lhe salely ol shellfish
than members from other bands, who reported haviag to rely on the *good praciices’ of a small
vroup ol chum diggers,

Table 22 PSP and Shelliish Hlness Episodes

Symptoms Number of Penelakut Reporting 1 o1 more symptom |

Nuniber Reporting and Year | 6 (2005, 2004, 2002, 1998, 1995, unknown}

Trgding on lip 5
Timgling of lingertip 2
Tmghng on skin {)
MNumbness of Hp 4
Numbness of fingers L
Hospitalization 0
Number of I'cople Reporting | 7
Shellfish Related Iliness
Symiploms Descibed | Abdomingl pain, cramps, nauses, vomiting
Perception ol Cause | Inadequale cooking ol manilas, lilllenecks, crab,
| restautant
Table 23 Perception of Risk
______ ) Penclakut (=435}
Larvest Themselves N —
Buy from Harvesters . 25
: Comeerned about PSP 26
- Comecrncd about Sheblfish Hiness 21
¢ Constmption has declined sinee 1995 14
| Most Common Reasons for Reduced Require more qualitative
: Comsumyprtion inderviews 1o undersland changes
e |

i
i
i
1
<



DButter elams arc the primary clam of concern with respect 1o PSP as they have a
high culturat value and are closed year ronnd duc to PSP blooms, Due to their cultural
inportance, people conlinue to harvest and consume butter clams. According to
traditiomal knowledge, the tloxims from bullers can be removed by forcing the clam to
prurge the contents of 1ks stomach and by cuting ofT the edge or nose of the siphon. Maoy
conurmnity members also indicate that they keep track ol closure nolices, Currently the
official monitoring stations for the arce surrounding Penelaiost Island are [ocated at
Coffin Point and in Sansum MNarrows, Community members perccive that monitoring at
These locations 18 unreliable and are excited that CEIA has allowed an additional
moniiloring station at Big Rock.

Tabk: 24 Common Practicss to Reduce Risk of PSP

Penclakut (n=43)
Remove siphon/stomach | 28
Read and follow notices 14
Walch waler
Ohsarve if seagulls and crows | 4
are eating shellfish

Tarvest in colder weather 2
{winter, spraig) nol sunnmer P
Souk in [esh waler for 2 days

Resourees

I'his project created a swile ol prodocts Tn oulrcach (o comntmenily meernbors and childeen.,
We have printed limited copies of the marmals and posters. Our goal is to provide the
P gumi’nom communities with copies and post these resources onling for now, unless
scdditiomd Tunding comes available o suppont their printing and distribaion to inferested bands.

dechaicol Muaual

A lechrival manusl (previously erealed Tor @ smaller project lor [ P
Penclakut Tirst Nations) was reviged and expanded. This manuat iz meant to be used by band
technical staff and heakth seall (o assist in understanding and comumunicating the benelils sod
risky relaied to shellfish use
Hosfer

This project eomtnissioned @ pasicr by Aboriginal Healthy Network 1o promade condinoed
nse of shellfish a3 a gond sewce of nutrition, link to continued cultural practices and the
importance of relying on fsheries poardians or band wechnical stall 1o understend wheee aud

wliets 11 is sale to harvest,

Ecfuersion dciivifies Mol

a7
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The education manual was created to support the technical manoal and offer cducators
cubluralby appropriale education materials that wenld support skill and knowledge acquisition
about the local envieonment. There are 4 activities: Who is a Happy Clam (laninaled map aod
reuzable stickers for children to identily local arcas and local sources of eontaminants); This is
My Beael (activitics to support hands on knowledge acquisition abowt beachlife); What is My
Name (matching names of shellfish in Hul quminum and English (o their image), Is it Safe to
Eal (Conlacts and Ouestions to ask about Tocally Harvested (Clams).

Colouring Book

The PSI* Colouring Book, previously ercated Foe g smaller praject for and
Penclakut Fiest Nations was reprinted and provided to chifdren of both and Penclakoust
hands.

Logo and Bags

As part of our outreach activities and to support awereness of the project, a logo amd 2040

hags were made, these bags have been distributed thraughont HuF gumitnum comminities.
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Conclusions

Nuteient Intake

Shelilizh remwns an important comtributor of nuirients n spile ol the (acl that
induke is about ¥ cup a day, Shelllish pack & mighty nubritional punch and are muor
contributor to protein, ron and zine intakes, The intake lrom shellfish alone provide 99%
of the Listimated Averase Requirement for iron in the diet. Shellfish remain critical for
better health and prevention of tron deficicney especially in a population highly
vudnerable Lo food insceurity and liited healthy food options. There are a significant
number ol lemale parlicipanls (67% m Penelakut) who bad serum lerriiin fess than
30u/T., indicating high risk of iron deliciency, While Lhe study here did not directly
measure food security, clinical results and other observations show a highly vulnerable
population, struepling to afford food. B is evident that shelkfish are acting as a critical
buttress against financial and nutritional food insecurity,

Risk Assessment

Cadmium

lixcept in oysters, Cd concentrations in alf shellfish sampled were generally low
fless than 1 nefed. The average Cd concentration in ovaters is 1.4 ugfe with the
maximom concentration at 2 ugfe. Shellfish intake by Ponclakut community members is
6 wlday ) Oysior iz the major sheltlish species consumed. Lstinated Cd intalse from
shelllish consumplion w Penelalout 18 38 ugfday. There 18 no significant correlation
berween body burden of Cd as measured in urine samples and Cd intgke from shell(ish
consumption.

Clinical biochemistry data show no significant risk on renal function from
shellfish consumption in both commuunitics.

ATE species excepl lor oysters pose no tisk on cadmiwen exposure. Assuming o
rrovisional weekly oleruble inlake of 00-500 ug, il is reasomable Tor Hul gumi num
membeors to consume up to 225 ¢ {4-5 ovsters) of local oysters on 8 weekly basis as our
stucky found on averape 1.43 ug'e of ovstora, Consuming 225 o of local ovstersiweck
woldd result in a cadminm intake of 46 up/day. in Canada, the average intake of
cadmivm [rom all Toods 13 approsamately 10 agdday, Together this level swould approach
55 ngfday.

PSP

Consumer acess Lo the bivalve shell(1sh resource 15 hinvdted (hwowgh @ visk management
perspective, primarily by CFTA. Unfortunately, the visk 15 assessed from the perspective
of the broader, non-First Mations, culture and fails 1o account for cultural vabues, higher
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use tales, and subsistence requircments, I addition, testing results and closures ave
poarly communicaied Lo the general public. Monitoring i poorly understood, and where
harvesters are aware of the program, there comtinues to be a lack of confidence in the
information. As a result, First Nation consumers conlinue Lo experience a higher than
average risk of illness duc to consumption of shell fish contaminaled with hioloxins.

Organochiorines

There ure no delectable organochlorines in the shellfish samipled and therefore no risk of

CRTIISLLTE.
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