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I. OVERVIEW 

The Vancouver Fraser Port Authority’s (“VFPA”) 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. 

II. 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 Tl’uqtinus, spanning the north shore from approximately opposite Tilbury 

Island and downstream towards Deas Island, and Hwlhits’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 Hwlhits’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 Tl’uqtinus, 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: 

 Fishing (including sockeye, sturgeon, shellfish) 

 Plant harvesting (including berries and wapato) 

 Trapping (beaver) 

 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 Tl’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 Tl’uqtinus 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’uqtinus 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 



PENELAKUT TRIBE WRITTEN SUBMISSIONS 
RBT2 REVIEW PANEL 

 

 

4 
 

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: 

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

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

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

 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.1 

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.2 

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.3  

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 
26th 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.4  

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.5  

The Penelakut Tribe intends to provide additional information about its fishing practices 

at its community hearing. 

5. Penelakut Tribe Shellfishing and Aquaculture 

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.  

III. 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. 32-5.6 

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.7 

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.8 

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.9 
 

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.10 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.11  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.12 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.13 

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.14 

The VFPA, however, has not proposed any mitigation in its assessment of Project,15 

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.16  

The VFPA provides financial incentives to encourage voluntary use of quieter vessels,17 

but this does not go far enough. The VFPA recognizes this when it states that “[t]here 

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 Ibid, 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 Ibid, p 5. 
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level of marine traffic is expected to increase regardless of whether the Project is 

approved.19 

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.20 

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 Ibid, p 45. 

http://www.neb-one.gc.ca/pplctnflng/mjrpp/trnsmntnxpnsn/index-eng.html
http://www.neb-one.gc.ca/pplctnflng/mjrpp/trnsmntnxpnsn/index-eng.html
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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”’.21 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.22 

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 Ibid, 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.23  

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: 

 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.24 
 

 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). 25 
 

 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.26 

 

                                                           
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 Orientation 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.27  
 
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. 28   

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.29  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.cosbc.ca/index.php?option=com_docman&view=download&alias=485-interim-anchorage-protocol-
2018&category_slug=anchorages&Itemid=355 
28 Response to Information Requests issued by the Review Panel on September 27, 2017, CEEA 
Registry Doc #1067, hardcopy p 1. 
29 Ibid, hardcopy p 50-51. 

http://www.cosbc.ca/index.php?option=com_docman&view=download&alias=485-interim-anchorage-protocol-2018&category_slug=anchorages&Itemid=355
http://www.cosbc.ca/index.php?option=com_docman&view=download&alias=485-interim-anchorage-protocol-2018&category_slug=anchorages&Itemid=355
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which confirms significant use and shows various specific recreational activities, 
including marinas, recreational boating and recreational fishing.30 
 
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. 

 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.31 

 

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.  

IV. 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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1. 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: 

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.33 

And: 

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.34 

                                                           
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 Ibid, 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. 35 

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.36 

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 4.37 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,38 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…” 39 

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.40  

The Penelakut Tribe is currently seeking a declaration of Aboriginal Title to the 

Tl’uqtinus 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.gov.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.41 

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.gov.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=anchorages&Itemid=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 original report for two communities wa~ snhmiltcd to Hcallh Canada in 2007. '11m 
J't)Se<trch team has not yet published the results in jounmls or shared the resulls with any 
Of!£!!:~ills~ or. individual~ who are not member~ or ~t<dT of the individual c.:ommunll.ie~ 

This report has been modified and community level results here arc presented for 
Pcndakut First Nation only. These results were hascd on research undertaken from 2005 
to 2007. Only c.:ommunity members living on reserve were included. 

Summary 

Traditional tood •·amain~ central to the lifcRr.ylc of many rk~t. Nation communitic~ on the 
British Columbia (l:lC) co<tsl. Shellfish is harvested and consumed for subsistence and cultuntl 
uses. Vnlortunalcly, illcse stock~ ~rc ever mo•·c subjcct.1o COJlbunination /rom a variety oJ sources 
including faecal bacteria, toxins from hmmful algal blooms (l!Al:ls) such as saxitoxin (l'Sl') and 
domoic <tcid (ASP), persisknt organic pollul~nls (POPs), and lu;a vy metals such ~s cadmium. 

The ullimat~ goal of this project l~ts been to idenlily ~uil<tblc, accessible <trc~s for safe 
harvest and provide recommendations for safe ot' shellfish for· fiRST NATION 
communities, including the I'\)nclakul First N~Hon and on the Strait of Georgia. 

This report presents activities and results for 2 years of a funded project (July 2005 ··· 
March 31 ", 2007). In the first year·, shellfish sampling to!' contaminant~ including 
m·gunochlodnes, cadmium, I'SP und fitecal colifmms has been perfonned and a health survey of 
Pcnc!aktrl. aod-mcl))bcrs has been uncletl.ll.kcn. In the scco!ld year, sampling lor 
cadmium, I'SP and water· quality continued and technical and education material~ were designed 
and di.slributed. 

Rxc.:ept in oy~lers, Cd <.:<mcentntlions in all shelllish sampled were generally low 
(less thun 1 ug/g). The average Cd concen.tn1tion in oysters is 1.4 ug/g with. the 
ma.xinmm concentration at 2 ug/g. Shellfish intake by Penclakut collUlmnity members is 
61 g!day. Oyster was the major shellfish species consumed at the time of the study. 
Estimated Cd intake 1rom shellfish consumption in Pcnclakut is 38 ng/day. There is no 
signilkanl (;Ol'relation between hody buttk11 ni'Cd as measured in mine samples ami Cd 
.inlak.e :li'Olll shell.l.i~h consumption. Clini<.:al hiochemi~lry data ~howed no signif:icanl risk 
on renal function from shellfish <.:onsumption. Sixty-seven percent of female participants 
had serum fcrritinlcvcls below 30ug!L, indicating high risk of iron deficiency. 

Shellfish remains an important contributor of nutricms in spite or a limited 
conhihulion to calmks. f;helllish pm;k a mighty nutritional punch and are major 
conuibutor lo p•·otein, iron ami zinc; intakes. The intake li·om ~helll.i~h u\one provide 99% 
of rhe Estimated Average Requirement for iron in the diet. \\'bile food security was nol 
directly measured, observations, clinical results and secondary data confirm that the 
population is highly vulnerable population and food insecure. Shellfish arc acting as a 



critical buttress against financial and nutritional food insecurity, altiJOltgll they cmmol fill 
the gap adequately. 

Tile results from the year 1 were discussed with the Chief and Council of.' 
Penelakut and accepted as au interim report or u 2ye<tt project. The results from year 2 
were <li~cussed with communit-; members and councilors who utlendcd community 
meeting::; in March 2007. The members of this project will co1Jlinue to provide 
information as req \tested hy bands. 

Conununication and education 11\ulerials, such as posters, maps, and information 
pamphlets, have been produced in coJL~ultatioJl witl1 the com1mmitics. 

IV 



Background 

Communities and Concerns 

Shellfish have imporlant ~o~.:ial, cultural and nulritiv~ value to the tradition<'~ l and r.:urr~ut 
die( of many r irst. Nat ion corn mlmitics. Shc.llfL~h arc the tlr'St solid traditional tood to cross the 
(ips of VancoLtver b land Coast Saii~h infant~ . Nincly pen;enl of t·he pre-conhlcl tlid wa~ mur.i.n(.;~ 
ba::;~d (Chisholm el al. 1983). On soulhcasl VAncouver Jsland, south of '\;anaimo and non:h of 
Victoria and on the Oulf lslands are 6 Coast Salish communities, who collectively form p<.~rt of 
the Huh1umi'num Treal.Y Group (Hul'qumi'nuln id(,;lltifi(,;:> the; ill thi8 on). 
1ltcsc. cntnrmu1itie:; include the: -Penelakut, 
- 111(,; u~..:::;in; fur <t(.;t.:\:~~ tu tnulitiona · Jn 4lJJOI Hntn 

~):<::t every I lnl'qumi'num household still having at least one harvester 
(Fediuk & Thom, 2003). '{et u~e of lht::se resource.s [alb far bdow slated desirable lt::vd~. ~t:arly 

<lll of th~ ~hcllfisb gwwing ru·ca8 in Hul'qumi'nurn tcrrl1:ory (fligurc 1) <H"O closed fo r ,~anitary 
reasons and the marine substrate remains contaminuted with o ld dioxins that are taken up by 
Dung~m;_s~ 1;1<1bs. Tbc.: number of open beaches is fur!hcr rcdllct::d by urh(ln grov.1h and 
aquaculture farms. 

At the timtJ oflh~ projt.:d lrM(,;~ly 800 n;gi~t(.;r~d rncmbt:r~ ofPer1dal<ut 
fir;;;t Nation ~tnd- mcmhcrs of ---- The lar~e~t community of Penelakut 
members i~ on Pendukut (formerly Kup~r) Island (formerly c;<Jl!t::d Kuptlr) hlamr. Then.: is a 
heavy rclranc.c nn t raditional tood due its' abundance. cultural value., the lack of a grocery store 
on the [sland lmd the rd<ttively remote location ami i:solalion of community member~ within the 
d latcd region nf V;:Jnconvcr Island. mcrnbcrR p1·imadly live in the 

Much of their truditiomd .shellfish gathering areas, the m<0or location being 
<lt"i.: under permanent closure. To ,'t(:Ce!;s shellfish, bf1nd members need to jmmlCy 

to harvest ing areas ntt Penelalmt (formel' ly Kurer) Island or out to other beaches in the Gulf 
Islund_s. 

Penelakut and have expressed concern alJout lack of access to safe 
shellfish for community member~. Fadur.s confribulillg tu tht;; bolation uf r.:onnnuniLy rw.:mbl.:r~ 
frmn t.r.-.ditiona.l rcson1-cc,~ include and are not I im ited to: pre:=>ence of c.ontam in ant~, the over­
management of focal resources, resllictive govenumml regulation.s, access limiting upiantl 
uwn4.:rs, higll harves(ing "ttd equipment costs, ~ 1 icnation tlt rough tenured he-ache,~ .. lack of time, 
harvest re.o;trict[ons in parks (FediLtk & Thom, 2003). 

The cummunHic~ <t uc~liun whctilcr th~.: closure noticc8 iss\lcd in\lica'c rtn rtccuratc 
representation of the danger to consumers or wl1ether these closures are too precautionary. (fthe 
closures are accmate, the conctlm is !lull, withou L al~n1ativ~;s <'lntl a good und~l'~lamling of tlu.: 
::;hort and long lcnn hca lt.h eftcc.ts, community memhers will harvest closed product anyway. 

Llnlik.e other shellfish user groups, Fir:sl N~Liuns arc likdy (u {lired!y harvcsl shellfish 
both \:olk r.:Li vdy ;mtl indi \'idually lbr rcaSt)ns hcyond c.ngaging in the market economy or 
indulg[ng a recreational lifestyle. H<.~rvesting traditiom•l fuo(l is an importanlmechm1ism by which 
individual_s remain elnbi..:tltkd in plllc.;C, connected lo the local lAndscapes in which their deeply 
rooted culture a.nd .~ense of personhood and identity has evolved. SheJ!fi~h use remains a crit ical 
means of r~infordng ti~~ to plac;r.: 11nu is an important flspcct or social and cullunl.l even!:;,;- i:rom 
C.)((cndcd farujJy g,athcrjngs, to ritnal burning~ for the dead, to the fe.asts fteld durin~ the winter­
(ong. longhou.se ceremonial· all of which r.:un(er tmditiunHl IuoJ us an iruportanL <lsp~~t of bdng 
Coas( Sulil'f1. In Hll.:~t.: culturol arc.:ls" the pltra.~c 'yon arc 'vhat you cat' wnnld take a lncal 
meaning of if you eat shelffish, you are Vancouver island Coast Salish. 
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The disenfi·anchising effects of land loss and residential schools have hat! pr~<.lichthlc 
results in terms ofpovc11.y. Whereas Hul'qt11ni'num people represent 9% ofthe local population, 
they make 1111 30% of the local food hank rorulation. Given the current median monthly income 
of $6!!0 per Hul' <I umi'num p~rson ov~r 15 y~<tt'8 oJ age (Thom 2005 :70), Utcl'c is J ittlc money left 
~ncr shelter costs to afford the ha.~ic cost of eating for a flunily of tf which hns been calculated at 
$65~ .00 per month in HC (Cost of Eating l<.eport, 2005). Only half of First Nat.ioll ~dulLS report 
c~tin~ protein rich Jooils claily (Aboriginal Peoples' SnJ'Vc.y, 1991). Chronic food insecurity 
increases health risk and has signitlcant costs. Approximately 23% of cunent healthcare costs <ttc 
due to nutrient-related conditions (Hcalt.b Canada, 2002). 

Jn adr!ition to the appa1·ent cultural r•·eference and the positive security of subsistence 
harvested foods, uccess and us~ o[ shd!Iish that arc 's<~lc' Call h~vc a fJOSitive itnpact on a 
eo.nmunity's overall wcll-hein~. Shellfish can he an impo1tant source of 11rotein, zinc and iron in 
an otherwise often inadetiUilte diet. Many l'irst Nations <n>:> exploring sltcllfi~h ~quacuUurc 
mel hods to cuhaocc wild har·vcsting and as fln economic initiative: thefli'Csence, type and level of 
contaminants found in shellfish can negatively impact any health nnd economic g<tins. 

Con t a 111 ill ants 

A l?,al blooms and their effects on fish mui relntion to shellfish poisoning are not new 
phenomena on the W~st Co;tst. First N~tiotts ill P.ritish Columbia (JK!) have been awar·c oftoxins 
contained within shelltlsh for centudes if not since the beginning. Some of the sailors on Captain 
George Vuncouver's ship in 1793 died alter ingesting shcll'f'ish at Poi~on Cove. TI1cir deaths were 
aUributed to shclll1sh 11oisoning afte1·leaming that First Nations did not take shellfish during red 
tides from this area. 

P~r~lyiic $hclll1~h poisoning (PSP) occut·s when a s11ecies of dinoflagellate (a 
phytoplankton) of the genus Alexandrium b>rows rapidly an<.! produces " toxin, contaminating 
shcllfisb. This harmful toxin, known a-o saxitoxin, artac.ks the nerves of humans and animals when 
ingested. SymJltoms include tingling, numbness, drowsiness, fever, ~nd in the mosl severe cases, 
respimtoly ancs! and d~atl1 within 2-12 honr~ if untreated. TI1c poison contained within one clam 
can kill a hnnmn. Alexandriwn species can ~lso kill fish, birds, and marine mammals. Other non­
futal effect·s of shellfislt poisoning include g:.~troinlcslinal illness, respiratory p•·oblcms, conli.1sion 
a nil mcmo•y lo~s 

PSI' occurs along more coastline in North America thlm any other l~mnful al!;aC ~v~nt.ln 
recent ycar:s however, blooms of A fr1xantMum spp (PSP) are occurring mOI'e frequently on the BC 
coast and are often of longer du•·ution than historically noted. 

Chronic effect$ arc unknown due to lack of data llnd inadcquatc snrvcillancc. I .ow-level 
exposure to PSP toxin in some shellfish that have slow depuration r~tes after beach op<'nings may 
have long-term impacts on !tum<m health. At prc~cnt, there arc Ill) published da!a 011 lo•t!\ t:crm 
health effects of PSP. Them is some published data available on the etTects of AS!' (see below). 
I .ike many cont~minants, l'Sl' is otlourless and colourless and is llot destroyed by cooking,. 
Rcmoviog the siphon can 1-cclnce the amount of toxin, althou~h it is not known if this can always 
bring the level of toxin below uccepmble limits. Some lmrvesters have !old community ml'mbcrs 
th~t by removing the sipl1011 Ji·om !he shclltisl>, thc risk ofPSP poisoning is rcch!ccrl significantly. 

Notice.> to inform the public of fishery and shellfish closures are generally sent directly to 
First Nation administr~tions. Unfortunately, m~ny eommuniiy members will not receive the 
informal ion; nor is the content in the notices presented in an atlpropriate format for the end-user 
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to easily undcr~l~t•d. In ;~ddil.ion io the b~si~ l~~k of untk:rst;mding of the monitoling process Hnd 
lack of faith in the motives and 11ctivities of DrO, this lack of communication could have serious 
human lu.:alth consequences. Community members continue to harvest clams, especially i>uUer 
clams re11,ardless of open or closed status. 

Amnesic Shellfish l'oisoning (AS!') is due to the toxin domoic acid produced by 
dinotlagcllatcs of the f'.~eudn-nilz.whio genu~. ASP has been found Jrom Barkley Sound a.ll the 
way to the Queen ChilrloHe lslilnds. Symptoms include: severe nausea, vomiting and diarrhea, 
coma, short term memory loss, disorienlatit'J' il!ld conlhsion. Recovery time is a few days if th<.: 
poisoning is not severe nnd the individual does not have a chronic iII ness or health problem such 
as kidney dysfunction. Long term <.:ffcc\s include inability to concentrate, difficulty learning and 
lesions in the bt·ain. One study ha.~ found that 3-6 mon1h~ of shclltish avoidance i.~ ncce8.~aty to 
reverse som~ of the <.:llccts (Grattan ct a!., 1998). 

Tn ~pile otllcaeh clo~•Jrc8 and conmnmieation lo the gencrlll public, c~ch year, tlrcrc at·c a 
number of admissions in local Vancouver lslamJ hospitals due to i'SI' (pet·sonal comtmmication, 
CH'I.). AU hough the Dcpat·hncnt of Fisheries and Oceans (DFO) <.:loses lmgc areas of bc;tcltcs 
due to bloom occu!'rences: there remains a level of disbelief. misunderstanding and dis•-egard for 
closures which aiT~ci the JU<tjolity of tJaditiomtl shellfish harvesting m-eas. }'art of this issue is 
perceived to he due to the current communication format and style, which is eon~icler'cd not 
<.:onsumer friendly. 

nnvironmc.nt Canada (EC) ann ri~llet·ie~ and Oceans Ca11ada (DFO) can·y out a to~in 
monitoring progmm however, declining budget's have necessitated a reduction in the number of 
sampling sites serviced. t\s a tC$\Ilt, monitoring sites ~IJ.cci th~ status of increasingly l;trg~r areas. 
In effect, access to 'open' shellfish is greatly rednced. Access is also impacted by the slow 
depuration l'alc of Tluttct· clams which remain closed long al.lcr a. p~rti<.:ul~r ar~a is open<.:d there 
is a blanket closure on butter clams in effect as these species can retain a hip,ll level of PSP toxin 
lbr over a y~ar. Openings ~re only <~llow<.:d if' there h~s bc<.:ll suffi<.:iclll testing in tht' are;ts t.o 
assure that butter" have a low level of toxin, howevm·, to•· rcnsons ahovc, t.hi~ is not. occur'l'in!J,. 
Due to the import;mcc of shellfish, ~nd buller chuns in particular to 1:-'irst Nation communities, 
they continue to he harve~ted fot· consumption and community gatherinp,-'. 

Cadmium 

Cndmium (Cd) is an element belonging to group 1111 in tllc periodic table. Jl. is t\,)\llld in 
the earth's crust aml is widely spread by human activities. Volcanic activities and erosion nlso 
give rise to the presence of cadmium in air, land, and water. Major sour~<.:s of <.:onlamination arc 
the industrinl production and consumption of cadmium and other non-ferrous metals and the 
dispus;tl of wast<.:s <.:onlaining Cildllliulll (WHO 1992). During th~ 20th century, cadmium 
production has increa.~ed, resulting in inct-eased concentrations in the general cnvii'Onmcnt nnd 
partieuhtrly in <tir and water. Because of it~ <tdvets<.: toxi<.:olugical and environmental eiTects some 
countric.s have recently hanncd many usc" of cadmium. An important. lo~icological propc11.y of 
cadmium is its exceptionally long biological half-life of 10-30 yem-s in humans (Nordberg 1992; 
WHO 1992). Absorption of cadtnilllll in huma1>~ in the gastroilltcstin:tl tract is around 5%, and 
depends on dietu1y composition und on the total dose (Nordberg et a/. 11JK5; Andersen et 
al.l992). A number of factors, e.g., low iron stores m;~y in<.:rcasc absotvtion by a fHctor of up to 4 
compared to humans with normal iron stol'es. Other facto1·s that give rise to an inct-ea~ecl uptake of 
Cd ;ux.: low int~kcs ol' protein, vitamin J), calcium, and trace clements such as iron, ~inc and 
COfl[lCI'. Intake of tihrc can decrease the absorption of c~clmi•Jm. Once absorbed, cadrniu•n 
accumulates tlrrl!ughoul' the lifetime, und n.:nal dysfunction may develop if a critical concentration 
is reached ill renal tissue. With low-level exposure lo cadmillllt, 30-50% of the body burden ol' 
cadmium is found in the kidney. Other advet·se health effects seen following exposure to 
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cadmium inch1dc hone ettects, e.g., osteoporosis and more severe forms such as the osteom<tl;1da 
found in itai-itai p<1tients. With low-levd exposure, cadmium is accumulated in the kidney, which 
i-s the critical organ in long-term exposnre to cadmium. More recent studies, such as Cadmibcl 
and PheeCad {Buche! el al.l990; Staessen el al. 1999, 2000; Hot:~: el al. 1999) show that t:nlmlar 
dam;1gc may dcvdop at lower cxposum levels than previously believed. Environmental 
epidemiological studies e.g., Cadmibel, l'heeCad and several studies from Japau (SuwaL~no tU a/. 
2000) have repon~d a relationship between Cd cxposnrc in the general population and renal 
dy.sfuncl ion. Recent work hy Satamg et al. (2003) suggests that the current )Yf\Vl may b~ ioo 
high for women. She ltas r<.:portcd that non-smoking women have a greater expostu·e and 
accumulati<Jn or cadmium than male smokers; this has been due to their smaller body size und 
lowe1· iron stores. 

In Me 1999 ani! early 2000, several sh iJltnentl> of 13C oysters were rejected by the Hong 
Kon~ roorl nnd Environmental Hygiene Department as being in ~xcess of 1hcir 2 ppm (wet 
weight) cadmium (C<l) import limit K.-u,.ynski (2004). A subsequent ~hell fish pmcessor smvey by 
the CFJ/\ (Canatiian Food Inspection Agency) established that these shipments were not 
anomalous and reported a mean Cd value of2.63 ppm (wet wcig,hl. basis) 1b.- nc oysters cultured 
ovcr a broud geographic arcn (Schall ie, 2001 ). Sixty percent of the 81 samples were in excess of 
2ppm. Kmzynski (2001) calculated that a single meal of oy8\cf$ at (he CfJA-dctcrmincd nc 
mean value could easily exceed the f AO/WIIO Jlrovisional tolerable weekly intake (I'TWl). 'J'o 
put these fi(lnres in health risk perspective, Cl'fA re<1uested that Heallh Canada (HC) conduct a 
fomutl Health Risk /1.ssc~sment. based on the CfolA mean Cd value. A recommendation for a limit 
of a dozen 40 !\oysters per month per adult and one oyster per child was subsequently publi8hcd 
(CI'IA, 2003). 

The Health Canada risk assessment made no adjustment for sex differences and 
nutritional status. Neither cadmium inh1kc from ~moking nor sex of oyster con.•nmers were 
factored into the calculation of the consumption advis01y, although Health Canada did 
acknowledge that both were important factors in the cousidcr~tion of Cd uptake 1h'm an sc:mrccs 
and its p<Hiitioniog in the hody. fotuthcrmore, the Jack of specific oyster consumption d;1ta 
precluded an accurate detenninarion of intake and I herd ore do:;.c. 

Jt is important to ensure protection of su~ccptihle populations, e.g. FIRST NATION 
po1mlations, women, children, those suffering from poor nutrition, unemh1, diabetes, clev~tcd 
high blood pressure, obcsiiy, etc. and who may frctjucntly consume mgan meats known to be 
high in Crl and/or who may be smokers. At the present time few of these important factors arc 
receiving attention no!withstartding that many of thc.•c factors occm concurrently in some BC 
First Nations as well as in tho~e- who might qualify as ''frequent consumers'' in the oyster 
gmwers' community. Specific t-ccomwcDdatjons pertaining to the i88UC of Cil in oysters were 
presented by New Zealand Ministry of I lealth (2000) as palt of the 1 997 /<)); New Zealand Total 
Diet smvey. Among these were: (a) a sugg<'sted liwit iu consumption to ensure dietary Cd 
remains within safe levels, (b) the need to more accurately determine what percentage of oyster­
caters may he exceeding the dietary PTWI, and (c) given the small safely nwr1,•in, that susceptible 
populations be studied mor~ c;lrcfully. I'urthc.-morc, theRe authors util i7.cd a consumption level of 
35 ~,; of o)l$ter per· 14 dayl'l in their· calculations. In BC, where consumption in some sub­
populations could he !0 -20 times this ilttakc, Utcrc is a clca.1· neerl for such a comJlrehcnsive 
<oppro;v,;h. 

The shellfish harvesting a reM closed for san itaoy pnrpo;;es have go-own to 124,000 
hectares or 20%. Tile area closed has doubled in the last I 0 years (1\iinistry of Environment, 
Lands nnd l'nrks & EnviromllCJlt Canada,. 1993). Tioc most pr-oductive shellfi~h .~rowing areas 



occur within the Gcorg,ia n!isin where the majority of closures'·occur. Once an area is closc11 or 
p'mhihitedfor smiitmy purpose~. ills unlik..,ly to be rc-t~;stcd andfoa·rc-~ipened tUlless there (\l'e 
'other partie~ .inlcre.stcd' itl taliing <)!l the w~tcr quality sampling c·osts for footj ~nhancem\:lnt or 
comme•·cial purposes,:eurrently cC .only has funding to carry out.3 ;:;amplcs pel' site cveay J -5 
yems. A site requires all<;:ast 15 data points per sampling, station e.veto;y 2c3 weeks hefore being re­
cv~lt,atcd lor rc-classitication. 

figure 1 illu~tmtes lluf 8Cptiration Qf B u I' qunl'i' nu.m people ti·om traditional mal'ine .f0ods. 
Thr;; map .:;bows the cx.tensivc location of shelttlsh c losures (sanitary and l'Sl'). F ur Pencl~ku l 
community members, where access loa !,'roccry store t c\iUit·cs a lcfl'y, hcach cfosures sevet'!!fY 
impact food security. Currently there arc only 2 open beaches-ti·onting l;enelakut's res<>rvc. These 
at•c heavily hm-y.ested nnd many commuuily memb~rs indicutc li)cy ctUlt\Ot alta i rrwhat they·desi.re 
(Eediuk & Thom, 200?). Prohibited fmrn ~L~ittg their· 0wn beaches, (.~0wichan Tribes member~ im: 
rcli;utt on declining amounts of shellfish ti·om i'ene[ai(u,l's beaci)~s. 

(.1.\la.IRFl'. I'IOT ~P!N.-1 !n· ll"t'fll.\'1;1:­
M&!fM P{:):~(J~(IHI>M. I"M<:O. f l<'.:i. MM:.~cm~-r. 
PU:• C;o;ud 64hi!~dto •~r•~'"t .. ¢«'1~"~''1\(n. · 
F'l~ Udt(.f,$. Allt>l\:r.;:>r:;, etc 1,~-Y·l~Cnl\ lif Cl'\11~ 
a:~~~'f,)~ rtOUOO't11:> 't~~.lt,;or ,:p;>:J(;r; ' 
1.:-g. C:r~b.Rcdl(o>ll. etC.) 

Shetlftsh Closures in the 



l1'ignrc l Mntl or' Closures- Summer 'ZOOS 

Organochlorine~ 

In the Hul'([Umi'num trmJitionalletTitory, historic discharges of dioxins from one mill 
corltinne to keep mar)y areas in r lul'qumi'mun tcl'l'itoty Closed to eonuttct·cial crab harvc~ting llild 
consumption <iilvisorics in place. I'e<,>]Jl~ m:e to con.sume uo more tluin 105 g/week or'cmb 
hcp~ttl1NilCI'Cl\.;< harvested from Deer· Point to ·Kullel::( Ray ~nd 110 .IIIOI'C lh.~n 40 glwc~l< of 
hepatopancreas tl·om crai> har.vested from Ladysmith to Cowichan 13!)y: this requires the removal 
oL' the hcpalop(mcrcas bclt)J'C cooking to prwent dioxins from moving in~o the meal or broth. 
Fi11ure 2 illustn1tes 'ci11b closures and location 'Of Fir-st Nation· reseJves. · 
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Figur¢ 2 Crn)J Clostn·e,s in Hui'<JUJTii'mom Ten·itot)' 

(;rab. CI01ilri; OIR~ Dlo11!n Cofl~i!'fll.nelicn 
In tbe Hurqumtnult) C~re TrodiliO(I::i Tertii.Ory 

Ettlucnt 'from the mill located at Crofton is discharged t<1 Stualt htanncl and is suhjceuo 
strong diurnal t idal currents which extend the plume 1101thwards tn a· line·crossing fi·om l'enelakut 
(formerly Kupct) Island west. to LAdy"mit.\l 1.-:!arbour, alld $OOthwards, tho·ough Sansum Ntlrrows 
to the southem bottom of'Saltsr>ring Jsland. The sedio\1ent~ here are often mixe<:l hy strong wave~ 
;md cmT~nts, ·or even hy qurtowing marine ttni.tnttb. These.: proce~scs ke~p "old'' ilioxins ami 
fumns at ot· ne.al' the sediment smface; as· cmhs live and feed on this SJ!rface, exposure.to these 
chemicals continue. In the most recent :year ·of testing (2003), chlorinated compounds wer.e 
dcl.ectcrl in- all samples collected from ·the Stuart: Channel study: l.cvcls of dioxitis a.t five of the 
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eight station5 surveyed reveal that current Health Canada advisory consumption levels ihr 
hepatopanereas in thb area arc too high (currently sit at 40giwcck) (I larticld Consultants, 2004 ). 

nivalvc shelltlsh are of nutritive value and comprise a significm1t proportion of diet, 
especially in some First Nations COI!Ir.<l.UUitic~ in nc. However, lew employment OJljlOitunities 
have led to chwnic poverty on many •·escrves. In several coastal regions there is a new initiali¥10 
for Fil·5t Nations to become involvetl in aquaculture to ~ompkmcnt tltcir traditional harvest of 
wild cl:tlll8 and othCI' bivalves. The Cc! and I lAB is5ue brin?,s up a dilemma: how to balance l'he 
nutl'itional benefits of eating 5hellfish that might hu\'e elevated Cd levels and the presence of 
toxins that may cause acute and long term bcalth ctlcct5? What should he done until Sllpropriate 
hioava.ilahility !lata and othet· chronic disease (e.g. dinbetes, hypeltension, neurologic<tl disorders) 
interactions are studied? 1\t tb<.: prcse11t time, !here arc no such 8tu<iic.s underway in coastal BC, 
~ltl•ough tllC role~ of chmnic Cd intake in hypettension (Saturug eta!., 2000), c~rcinogcnesis (Jin 
et al., 200J and Stoica eta!., 2000) ;md endocrine diSiuption (Johnson ~l ~I., 2003) arc becoming 
cvid~nt. A bioma•·kcr-of~exposurc smdy amon!\ BC oyster ?,rowel'S is unde1way (Dr. R. Copes 
and co-workers, BC Ministry of Health and University ofl::lrilish Columbia) but First NatiOll8 ace 
not included. As for !he mle ol'h~7a•·dous algal hlooms on health, there is pl'imal'i!y data available 
on t.he shot1. term effect~ of! tAll's. It is largely unknown whether there are any long-term ef[cds 
fi·om habitual use o[ sbclll'islt thai may have levels of l.oxin tlla.t. have no acute effect. One 
msca•·c.hcr at the. IJniver;ity of Maryland, Lynn Grattan has pelformed a short tenn study on the 
effects of domoic acid on memory imp<tinnent (Gr~ll~n ct <tl., 1998). She is leading a long term 
study (in ibc Pacific Northwc~t) on the chronic effect.~ of exposure to domoic acid but the results 
have not heen made public yet. 
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Purpose 

The ultimate goal of the project i;; to identify accessihle areas for safe harvesting of 
shcllJish and provid<.: r<.:commcJtdation for sale consumption of sh<.:flfish for i>~rti<.:ipating ;nul 
other l'irst Nation communities harvesting shcllt1sh in the ~outhcm (]ulflsl~nds. the ~onth-castcm 
and w~st co<tsts of Vancouver Island. Subordinate goals include testing existing harvest areas, 
definition of community consumption of ~hclltish. a~se,<smcnt of health cftccl< from consumption 
of sp~cies identified as potential sources of IIAH toxins, cadmium and I'OI"s, and development 
of an ongoing monitoring pmgr'lm tlw iclcntiticd ~itc,. 

Obje~:t.i.ve:> a> per Submission to the National F.nvit•onmt'ntal Contamin>~nl• Progl'am. 

I. To assess the ill>portancc or shell/ish rcsoure<.:$ in diet, lifcstyl<.:, h<.:~lth ami qu<tlit)' of life in ~~ 
feast two communitie., on the Southern Oulf Island~. 

2. To monitor the concclllrations of PSI', catlmium, and persistent· org<mic pollutants (I'Ol's) 
including polychlorinated biphenyls (PCfis) .. dioxin' (PCDDs), tllrans (PCDfs), and 
polybromin<tt.<.:d diphcnyl ethers (PBDEs) in oyster, mussel, buller chun, horse dam, 
litllcncck, manil~s Jlnd crah collected from water bodic~ tltal: arc cot11monly used by the two 
communities. 

3. To quanl.i.ly th~ acuic health ciJccts ofHI\n (PSP/ASP) by Jr<.:<tuency ofsympto1ns, dcgrc<.: oJ 
effect (nausea, vomiting, dian·hea) 

4. To a.cccss the ctJccts of cadmium (Cd) on kidrtcy 1.\Jnctioll by 111casuring Cd, calcium (Ca)) 
and llrOtein in the urine of the pmticipants as well as .<enun feJTitin, as a biomarker fot· iron 
st<th~> (Ute lew! of iron stores is known to hav<.: ~n dlcet on cadmium absoq>tion) to adjust 
for cadmium intake. 

5. To bring inforu!<ttion on U1<.: balane<.: bet ween he<tlth bcndits and heaiU1 risks associated with 
~hell fish consumption in relation to the total diet.. 

G. To incre<tse research capacity in the conununities by training loc<tl workers to conduct the 
~t:udy. 

7. To implement intervention, education and resources management hy combining local 
k•towlcdgc and scientific d~ta generated fi·om the study. 

In year 1, we ('>trried out [llii'(H ol' all of the objectives li.•led. In year 2, we fncu.•cd nn 
completing objective 2, 5 and 7. 
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YF.AR 1 PROJF.CT ACTTVTTJRS 

Implcmt:!nlatiun uf th(.: iir:;l year of lh i::: project. ha~ hccn carried nut in the follmving manner: 

1. Consultation and Curnrnunic.:ulion~ 
2 . Dal<1 Collection (AuguRt- March J !, 2006) 
3. Data management, analysis and r~purt wtiting (Dc~(..·mb(.:r 2005 · · J um;, 2006) 
4. Edu<.:11lion outreach pro~ram 

Con~uJtation and Communic:ttious 

Community Meetin~s 

T fealth Advisory Committee Meeting-May 3, Tsewultun Health Ctmlro, 

Chief anJ Coum:il pru.sCI~la!ion · IVl<1y 10, 2005 

Community meeting Augus t· 18111,2005, Si~m Ldum Duu~an, BC 

Pcnclakut (tormerly Kuper) lsland Community meeting August 25"', 2005, Penelakut !~land 
Gymnasium 

Cowichan Tribes Community updat1; I\·f<m.:h 30 1h,2006, 

Penelakut !:>land Community update March 29 11
', 2005, Pmd11kut lt>l<lnd Gymna~hun 

Working Group and Team advism)' board l../pdales 

May I 
Fediuk, 
Mia Parker) 

u<1rdroolll (K11n.:n 
Audrey l [enry: 

May 16, 2005 -Shclltlsh Satety Meeting with I [ealtb Diredor, 

May 17, 2005 ~ ShclH'i.sh S:lfct:y Projcct-Penelakut [s]and_ (Laurie Chan, Robe1t Sam, Mia Parker, 
Karen Fediuk) 

July 5, 2005- Shel [fish Safety Meeting-Tsewultun He.tllh Cen tre (K.ar~:n Fuuiuk, 
Research Agreement·~) 

July 20,2005 ... Updattl (Kanm F~{iiuk, Audrey Hr.:nry, Karen f'cdi uk, Tim Kulchy~ki) on 
s<nnpling <k.~ign, invoicing 

-~~~,2j,l£2L..!d~.:~.:ting (Tim Kulchy:::k' 
----to bring physician on board. 

Karen Fediuk, Dr. 

Augus( 24, 200.') ~%clltlsh Safety Project Team ad vi 
Kukhyski, Karen S11rn, 
Chan, Au{lrt::y Henry, ra 
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September 27, 2005- Shellfish Safety l'mject Work in~ group meeting, 
Occ~mber 9, 2005- She\Hi&b Sa.lcty Projc<.:t Workin!; group and <tdvisory updaic 

Janu:tty 27, 2006- Shcllllsh Safety Projccl Working Group meeting 

November 26-27, 2005 -Youth Trcatv Conl(;rcncc, - . 
t'ehmnry 7-X, 2006- First Nations' Environmental Contaminants Conference. fo!RST NATION 
~. HC. Kmnloops, B.C. 

March 23, 2006- Aboriginal Policy Research Conference, Ottawa 

Oa(a Collection ( AugtJst- March 31, 2006) 

Shd(/i.sh Sampling Sd,ed1de 

October 17,2005 
October 24, 2005 
October 31, 2005 
November 7, 2005 
November 2 L 2005 
Dcwmb<.:r 5, 2005 
Decem her 12· 2005 
January 3, 2006 
January 9, 2006 
January 16, 2006 
January 10,2006 
l'ebrumy 14, 2006 
February 27, 2006 
Mm·ch 13, 2006 
March 27, 2006 

Beach Samplinf!. 

i\ lli?,USI. 18-20, 2005 - 6 sites 
March 15-23,2006- Cral> Sampling 
March 3/, 2006- 6 $ilcs 

Roft Samolimt 
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September 2005- Placed oysters from beach onto suspended h·ay system- Kulleel Bay, Clam 
~ay, Big Rock, LmnalchL Sansum Nanows, Boalsw;tin Bank 

November I (r, 2005-0yster sampling ·· 6 sites 

January 17, 2005 -Oyster sampling···· 6 sites 

March 5, 2006- Oyster sampling- (r sites, 

Oqrmwchlorine Sumo/in!! 

.l'ebruary 15, 2006- Crab Sampling- Kulleei Bay, Clarn Ray, rlig Rock, l.amalchi, Boatl>wain 
Bank 

March 15, 2006 - Crab sampling, C:owichan Ray 

March 31, 2006-Sitdllish- Kullccl J3ay, Clam Ray, 13ig Rock, I .amalchi, Sansum Narrows, 
Roat.~wain Rank 

Wal<:r Qua/it~ Sq,rwl ing 

l'ebruary Mtrch, 2006 ···-Water Quality Sampling Protocol8 and Training hy Environment 
Canada Shclltish w~ttct quality testing 1>mgmm, ~et1 Kooi Project Manager. 

JTeaM1 Surw1y and TestinK of Iron Stm·es, Kidney Function, Cadmium Levd::; in Body 

Scplcrnbcr, 2005- Oiscussion and revisions to llealth Survey Tool 

October 20, 2005- Hcallh Survey training. 1 lui' q 'um i' num' Treaty Office, Ladysmith 

October Febru~ry 2006 ·- HealUJ Survey lntct-vicw8 

Janumy ···March 2006 Blootl;md Urine Testing 

J)ala management, analysis, report wtiting (December 2005- Ongoing) 

Novcrnbc•·- March 11, 2005- CFIA labomtmy -I'Sl' analysis 

December 2005 - Jnnc 2006- Data cntty and analysis 

January···· April, 2006- MOS mcti'O lahs- biochemistry, CINE-cadmium in mine 

April-May, 2006-CANTEST-org,anochlo•·inc analysis 

E<lucatiml outreach 11rogram 

February- March 2005- (iraphic desi~n of images and draft educalion motluk 
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YEAR 2 PROJECT ACTIVI'l'lliS 

hnplcmuu!1Hion oftht;: ~ecomi year of this project has been carried out [n the followin~ manner: 

1. Consultation and Communicat[ons 
2. D<illj C:olkction (Apri12006 Mar(.;h 2007) 
3. Data mnnagement, analysis and report w1·rting (April-May 2007) 
4 . E<.lm:<Jtion uulr~.:ud1 prognun (April-May 2007) 

Comultation and Communications 

Community )Heeting~ 

A horig,inal nl"iy Community r:.~·cut, Jum.: 21, 2006 
und progress 

project awareness 

project repmt i n ~ and e-n n sultati on, .J nne 2 7, 20 06, 

Penelak.ut Chief and Council, projed repmting and consultation, June 2'), 2006, Council meeting, 
Choma.inn~ 11C 

Pcnclljkut P.ldcrs Advi:sory tnt.:l;Ling, Con:>ullalion mt)eting on developing the educ<.~tion 
component und update, Noveml}er l5, 2006, ! lul 'q'umi 'num' Treaty Ofticc, T .adysm ith nc; 

~w~rcncss, 

Penelalcut Community Meeting. Final study rc.snlt~. Penelakut (formerly Kuper) ls~and Scl1ool. 
March 2.9, 2.007. 

Pinal study rc~HHs. Mtw:=h 26, 2007. 

meeting. f-inal RcSlJits Prc.sc.nt.ation. Janllary 7, 2008. 

Community and p1·njer:r member· zrpdo.res Wid meE~Iings 

Project mcmbcl' consultat ion meeting, advi:'lOI)' lbr projccl irnplcto~.:ntatiun, J ullt; 23, 2006, 

and rcscllrch dc_pt"irLm~,.:nl, 
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Project member 
September 5, 

~mtf planning fot community meetings, 

- J t • • ' I ning session, October 17, 2006, 

1i·aining sessions and workshops 

Community/staff sampling melhodology training session August 7, 2006, I'~dllc Biologic~! 
Station L~b.s, Nanaimo BC 

Comtuunity/slall' principks and data c.ntry tl'11ining, Augn8t 14, 2006, Pacitic Oiolo!\ical Station 
Lahs, Nan11imo nc 

Water Quality Sampling Protocols and Training for staff and community members hy p1~ject 
staff, September 19, 2006 l'enelakut Isl~m.l, BC 

Oata Collection (April 2UU6- March 31, 2G07) 

Shellfish Smnpliug SclwdulE' 

.P.~P. 

April 10, 2006 
Apri124, 2006 
May ~. 200(> 
M~y .15, 2006 
May 22, 2006 
May 30,2006 
,Tunc 5, 2006 
June 13, 2006 
June 20, 2006 
June 27, 2006 
.T oly 4, 2006, 
July 6 mussel collection for samples 
July 10, 2006 
A ugu~t 7, 2006 
August 15, 2006 
/\ Uf),ll~t 21, 2006 
Aug,u;,t 28, 2006 
September J 1, 2006 
September l K, 2006 
September 25, 2006 
Sept 29, 2006 (mus~cl sample collection Sonkc) 
October 2, 2006, 
October 11, 2006 
Oclobcr J 6, 2006 
November f>, 2006 
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Cadmium 

Jl<:ach Sampling 

April[, 2006, Kullcct Bay, Clam Bay, Big Rock,! .amalchi, Sansum Narro1li'S, Boatswain Hank 
June 9, 11,12 Kulleet !:lay, Clnm Bay, Big Rock, Lamalchi, Sansum Nanows, Bmttswain Bank 
July 14,2006, Kullccl B<ty ;md Clam Bay 
.luly 20, 2006, noatswain Bank and Sansum NmTOws 

Rofi Samoling 
Augu;;t 11, 2006, Chemuinus Buy, Cl;tm Bay, Big Rock, Lamalchi Bay 
Augu~t 22, 2006, Roatswain Bank and Sansnm Narrnws 
Crah samples 
July 12, 2006 Cowichan Bay 

.Water.Qt.(g_(LfJ!..Sampling 
September 19, 2006 Clam Bay 
November 7, 20()6 Clam Bay 

llata managemeoi, unalysis, l'.,pGrl writing (A p•·il :2006-May 2007) 

April-October 2006 .. · CFIA laboratory -J>SP analysis 

Mmch-May 2007 Data entry aud all<tlysb 

October 2006-March 2007- North Island Labs-water quality 

Edm·ation outl"cach pl"ugmm 

April 2006-Mm·ch 2007- develop1nenl of u :mile nl"materials with reviews hy project 
team members and Health C11nada. 
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Methods 

The first year ofthe pmject has rlct·ivccl cl11.ta through shclllish sampling for fecal 
colilhrms, org~uochlorinc pesticides and PCB con~eners, cadmium and BAn to'l:in~ (PSP/ASP) 
as well as individual inten•iews, measurement of body weight and serum and urine i>iochemistty. 
The in consultation with community members, rc8carchcts 
at members of I he project team. The present prqiect was 

Ethics Review C 0111111 ittcc in the Summer of2005. 

The second year of the pr~ject has dct·ivcrl data through ~dditional shellfish sampling for 
cadmium, 1\:ca.l colllhrms and H.t\B toxins (PSI'! AS!'). In the second yeao·, additional data 
analysis was performed on the tlrst ycR•·'s data set ;md educational materials were develored in 
consull~tion witlt projcclleam memi>ers and community members. 

Community Data 

ln each community, afteo· negotiation of a rcscan.:h agreement (Appendix A) with 
community le<tders, lhe community was informed about the Jlrqjcct thmugh door to door visits 
and accompanying hi'Ochul'cs and pn$lcrs (.1\.ppmdiK B). Initi<tl meeting;; with community 
members to mmounce the prqject were held in Angnst 2005. She\Hish ;;arnpling bcg<m in August 
2005. lntctvicws with eomn>wlity mcrnh~rs bcg<tn in October 2005. 

Shellfish Sampling and Cont~minant Analysis 

Cadmium 

S(tmple Col!ecliotJ/!~.r0cessingl Analysis 

The following species were meaSUI'Cd 1or <.:~dmium levels ~~ the 6 locations. The tahle 
indic<tlcs the number of times each species was scheduled for collection. Sltdllish were collected 
tl·om the he.ach at J time poinls (.1\.ugust 2005, :March 2006, June 2006). if samples were not 
colkcl<;:d at each beach, this was due to lack of availability at a particular &itc . .1\.t ~<tch site, the 
aim was to eol\ee! a minim<~ I s<tmplc ofn=5. Oysters were ulso collected from the l'afts at 6 titne 
points. 

Table I Spcdrs and S~mt>ling 
...... 

· · · ········sanmlc freuuencv 
Species 

Beach Suspended :Trays ........ 
Oyster (Crassottca gig<~~) ~ 6 ---- .... ................ 
Butter clam (Sax.~(!.o.IIlus giganteus) ~ 0 ......... 
Horse.c.Iam (Tresus capax) 3 0 
Cockle (Ciinocardium nuttaii) 4 0 
Manil·a clam (Taocs ohiliJ,iuariuul) 

---···· ·········-· 
4 ' () .... 

' Littleneck (l'ro~o.tl.!<l<.:<l stam inea) 4 ! 0 
Mussel (M. galloprovincialis) 0 i 4 ' 
Dungencss cral)((::);iw rna<>istcr) 

-················ 
~ 2{t!~'e.tl itt waters near beach) ···-·--
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Duri.ng·the winter months, tbe:low tides would have required sampling during the nig)1t. 
As I he six. sites <trc distant frorr• each olhcr. nio:rhl Gmc.boAt travel bctwccntltc silcs-ca~1·ic~ a1i 
una:ccCJltabl~·l'isk. fiy.transfert"ing oyste•·, ~o· t;:;.y.s lo~ate~ on 'ite,. samJrle' ~ouli:l be _obtained 
during the-day with considerably le~s .risk. Uliim<il<;ly, wc.alhcr and the a vailabi!Uy of vC$Scls 
'uita·blc lo the marine conditions still impMtcrl the timing ofsampling. Sample sites a•·e shown in 
figure 3. Additional intertidal sample tray S\tmples were caiTi"u out in tl1e summer moJlihs of 
yc~r (2Q06). . 

l'igurc·3 J\'1:\p of Test Sites 

As both comrnuoilics hav~ cJ;.prcsscd int~rcst in pursuing economic dcvclopmcnl throl•glt 
aq~mculntrc an'd th" llul 'gnmi'num' 'l'reaty ~lroup is leading a joint aguacultut"e ve.nture,juvenile 
mmsels were a(tded to the trays along with the oysters. 'J'he. mus~els, Mytilus galloprovinciali~, 
were jJHrchascd fi·om a commcrc.ial grower attd odginally c-ame from Corte1: Island. The initial 
smalr Ri;r.e oft he mussels prevented bimonthly sampling, but sample fi·e(JU<mcy increased as they 
gr.,w. 
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Shellfish s;tmpl~s taken tiwn the beach ~nd 1111t.s were ti·o>cn until pmccssing could 
ocem. To process, shellft.,h were carefully scrul>bed to dislodge ;my attached wonus, bamadcs, 
etc. Any clumped shellfish were carefully split ~~~d la.id Otlt to defrost. The length and total weight 
were 1'akcn afl.ct· samples were defrosted and before shucking. ::;mnples were shucked; all meal 
was removed and transferred onto par<tfilm for weig-hing. All samples were I hen placed into 
Ziploc hags <tlld kcpl/i'ol.Ctt until nnaly<:is at CI'KE lahs. 

AI CIN"'E lab, shdllish samples were ltomogcni7cd in an Oster hlendcr. llomogenates 
were weighed and freeze dried in a l'lexi-Dry lvll' bench top lyophilizer lo calculalc moisture 
content. l'reeze dried samples were millcd until homogc11cous. All <:amJllc pools were thomughly 
mi~cd. Aliqunts (0.6 g) of each free7.e dried sample were weighed into glas::; boiling tubes. To 
e<tch tube was added 4.0 mL concenll·atct.l nit.t'ic acid. Sa1nplcs were prcdi~c~tcd at room 
tcmpcr~l.urc overnight, then tran~fct·t·cd to a dty bath where the temperature was raised slowly 
over 2 hmu-s to 120"C and held for 5 hours. Alkr the tligc~ts cooled loroorn temperature, the 
volume was broug-ht to 40 tnl.. with Jtanopurc water (final acid concentration-- lll%). All samples 
were filtered through a 0.-15 ~Lm Millex-HV syringe filter. The trace met~ I eonlcm is measured on 
a Varian fCI'-MS Ulir~Mass 700 afier a 5-fold dilution with nanopurc WlltCI' (tina! acid 
concentration 2%). 

01•ganochlorim?. 

Sample Collcction/Prnccssing!A,tl.alysis 

A va1·icty of shellfish (n""21} were set aside for organochlorine analysis from the beach 
samples gathered for cadmium analysis. As shellfish have a habit of ~Xlrtlding, their siphon, the 
shcllfi~h were wrapped whole in tinfoil and sent to CanTest labs in Bumaby for analysis. Crab 
Imps were set fm· (, locations for ll 24-hour soak. At 2 adtlitiotml community h~tv<.:•ting locations, 
a string- oflraps was pulled !'rom the wate,·and crahs vvere set aside tor organochlorine analysis. 
Cl·ahs were ke11t ti·ozenuntil they could be dissected. Thawed cmb w<t~ weighed, measured, 
identified as lll<tlcifcmalc and di8scctcd using stainless steel forceps. llcpatopancreas tissue was 
removed and placed inside tinfoil which wHs then placed in a marked Ziploc h~g ~nd kept Ji'ozcn 
until arrival at CanTestlab8 in Bumaby. 

Samples were analy•ct.l for PCP.s (the sum of2R congener~} and chlm·inated pesticide 
(aldrill, alpha-BHC, bcta-ni IC, lindane, chlordane .. DDD, UOE, DDT, fenchlorophos, heptachlor, 
heptachlor epoxide, hexachlorol>em:ene, mircx, oxychlordauc ). Analysis wa.~ [>Crf{)rntcd on 
homogena(es of shellfish species/site whcrc~s an<tlysis was pctformed on individual crab 
samples/site. Ten grams (wet weight) of each smnple of crab was extracted. Analysis w8s 
perfonned u~ing ethyl ac~tatc cxtl'action, deactivated J71orisil clean-up, and quamitlcation hy Gas 
Chromal.ogr·aphywith Mas~ Spectromenic Detection. 
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l'SP 

Two s<tmpling sites were sclcclcd (Big Rock and Bual•w~in Bank). These m-e in addilion 
to hio-toxin monitoring stations within the pmjcct area alneady cRtahlishcd hy Envil'orunent 
C~n<tc.la (EC). Califumi~ mussels (Afytilus wlifurniamts) were provided by the Canadian Food 
Inspection Agency (Cf71A) and hung, from the tray sy.•tctns at Tllg Rock (cast sid~ oCPendalart. 
(formerly Kuper) Island) and at l:loatswain Bank (south of Cowichnn Bay). The pr~ject team 
followed established Cf71A s~mpling protocols with biweekly sampling from ~ovember 1 2005 to 
April JO 2006 and weekly samples are being collected fi·om Mny I 2006 until November 6, 200(i. 
An~ lysis or !he ~ample1. was carried out at tltc CFIA Bumahy l.;thoratory u~ing thr: mouse 
hioassay method for Saxitoxin (P.SP) and I !PI .c for Domoic Acid (ASP). 

Wll/(!1' Quality 

The l'rojcct Coordin~lor <IIlii rcse~rch assistant recci ved training by l:lerl Kooi, 
Environment Canada, in water quality samJlling protocols in March 2006. Subsequently, water 
<1uality samples were gathered following the EC sampling protocols. This consists of a se1·ies of3 
:1ampl i ng event~ of 5 samples each within 4& honrs of a sig,n it1cant raintll II cvenl. Samples were 
collected on a falling (daylight morning) tide and tmnspm1ed to Nmth Island Lahoratm·ies 
(Courtcn:ty) within 6 hai1J'$ of time of collcctionl'or faecal eolil'onn an~lysi~. 

Heulth Stn-vey 

A ltealtll survey W<l$ created (O gather baseline inl'onnation oli community consumption 
of shelltish over a year. This information was planned to be incorpormed into the development of 
~n education module; ensming health (ri$1<./hcnclil) mc$sagc;;; can he pl~ccd in rdcv~ut and 
appropl'iate context. 

The Rtuvcy instnunent was tinali7.cd in SCfltcmhcr. (Aflpendix n). It includcil questions 
on: consumption of 8 species of shellfish (oysters, butter clams, m<mila clams, littleneck clams, 
cockles, hor·se clams.. mussels .• c1·ah) and Ol'p,lln meats (kidney llnr! l ivcr) over the past year·, 
current harvesting practices, cummt shellfish safety concems and pmticipnnts' perspectives on 
mcthodR to rcclnce risk, pa.~t exposure (symptoms of tingling, numbness, ho.~pita I i;al.ion) to PSP 
o1· other pathogens (nausea, vomiting, cramps, diaHhea, etc) and age. Individuals who agreed to 

uuderg<> blood and \trine tc:;.t.illg were asl\~d to provide additional infonuation on height, w~ighl, 
medical hist01y and tobacco use and exposure to second hand smoke. 

In each community, a mndom sample of 50 I Ill's wa.~ drawn fmm cuHent hand housing 
lists (on-reserve). One man mu.l one woman were invited to participate per household in the 
iJttcrview and bloor! and urine te,~ting. Prior to commencement. ol' an interview, inf-ormed eon~enl. 
wHs obtained. Anonymity Hnd confidentiality of respondents Hre maintained through use of coded 
interview lorms at•d oaths offho;;;e irtvolvcd in the d~t~ collection process. 

Cowmuuily mc.wbcr~ w~rc tr~incd !o conduct the interviews. The quantitative foot! 
frequency que~tionnaire., were desir,ned to assess individual use of 8 species of shclltish over· the 
past year. Using N~sco 3-dimensional generic portion size models, individuals were asked to 
describe: the USl!al amount of shclltish they ate at a meal o•· sitting; it~ pmpa1·cd 8tatc (cooked, 
I'HW, fried); and fi·equency of consumption for each species over the past year on a seasonal basis 
(froml-90 x). 
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Uata coll~ctiou took !llacc in tho community of l'enelukut from Octol>er to J;muary and in 
Cowichatl commnn ities fi·om October to M~rch 2006. The <.l:da collection pcl'iocl for Cowichan 
members was longer than c~.pcctcd for a wu·icty of reasons including: illness, cultural ;tclivitics 
(Big Hou~<.: season), holidays. 

Blood and urine snmples were collected by MDS Ledmicians at a mobile clinic on 
Pcnclalmt Island and at MUS labs in Duncmt and Ladysmith. MOS pcrfMmed analysis for serum 
fenitin, protein, creatinine, calcium nncl mine creatinine, albumin. Utine samples were shippcil to 
CINE where they were measured for cadmium concclltra!ion~ u&ing ICP-MS nnd adjusted for 
creatinine concenlwtions. 

Interviews were reviewed by Lltc Project Manngcr and the Research Assistant <m<.l then 
<:>nter~d into E!i.ccl spreadsheets. The Prqject Manager coded blood and urine results anci 
1brwardcd cadmium in urine results to the project physician (Or. StOflhcn raulkner). Summary 
statistics were p<.,rformcd in Excel and tiles were sent to Laurie Chan ami tr~nsferrcd into SAS tot· 
further analy~is. A Gl ,M model (General Linear Mo<.ld) w;ts ruo l.o test whether smoking, 
cadmium from oyster intake, gender, Jcrl'itin levels, age and the in1eraction bet ween age ;md 
~moking cont.rilnttod to cadmium in 1he body. One-way ANOV 1\ was done to look at the 
re.lationsh ir between urine cadmium atul ~mol<ing, oyster intake, ferritin and gender for each 
CO!lUUUllity. 



Results 

ShdlfJ.Sh Slimp!~ Anllly~~H 

ConlwninmJI Concenlmlions 

Cadmimn 

Tabl~ 2 Avernge Amount nfMetuls (uJ.:IJ:) in Clums Sum pled •t Six R~uches (Augu<t 2005) 

Species n · · r.iidm ium !.carl Zinc·· · ii;o;l! · Cob~ii I M~np,ancsc 

M~nilas 32 0.34 0.04 14.23 50.92 i 0.14 .. lJ l 

Table J Avc•·agc Amount of ;~>tctals (ug/g) iu Oysters from Six Sites (n=5) 

Tai>le 3. Average Amount of Metals (ugfg) in Oysters From 6 Sites (n-5 per site) (august-l>eaclJ, 
November- travs) 
Luc~tion Site C;1dmiurn Lead I Zinc I Iron Cobalt Man!.!mlc~c 
Kulleet !:lay 
Kulleet Bay 
Ciam nay 

~~~~h --H~ ~:~~--r;~~:~~ H~:~~ ~:~; +~:~~ ------
T··ay 1.52 CJ.05 ; 152.92 ( 27.21 0.01 1 1.7-1 

Clutn Bay Beach 0.89 bell 96.47 : 23.21 0.02 f 2.27 
Lamalcl1iB.ay Jray 1.25 0.05 , 196.34 i 26.04 0.02 ·. 1.48 

gll_~_l_ch_i _!:lay__ !:leach I 1.70 0.03 ) 252.31 t 1 '1.12 I U.o3 ) K.23 

~:~ ~~~~ ~~?c~~ -i ~}~----- ·· -~dT~ +~;~.;~ · f H:Jij---l-~~~~------1+R·· 
SansumNarrows ! Tray f 2.00 bdl 215.34 17.17 i 0.04 12.85 
Sansum Narrows i Beach ( 1 .:u, l.X'.I 
noatswain nauk ; Tmv j 1.29 2.13 
BoatswainBank ;Be;~!; )1.76 4.97 

O.OJ 62.15 21.72 j 0.02 
tUM 201.~7 37.0.1 /0.03 
bdl 206.35 35.55 1 0.03 

Resul1s from August sampling (beach) and November (oyl:t.cr;; only in suspcndocl trays) 
reveal ut many locations cadmium levels in oysters are ~bove 1 ug/g with levels highest at 
Su!IS\1111 Narrow~. J .eve is of cadmium in othcl' bivalves at·c below I 11g/g. All 6 site~ arc still being 
satnjlled until Fa I( 2006 when we expect to have a complete year of results. 

I'SJ> 

Algal blooms tend to occur during pe1·iods whennuhients in the w<tter and available light 
promote rapid phytopl;mldon growth. The low levels of hio!oxin dclcciccll.o dale ~rc nul 
unexpected. llowcvel', it should he noted that toxin levels at l:lig Rock were generally helow the 
action limit of KOf-1-g during the pr~ject sampling period and consistently below the levels rerorted 
at the oJTicial salllpliog station at Collin Point. But the J~.rgol' area wa$ closed Ia harvesting based 
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on PSP monitoring results from the Cofl1n Poin! sarnplinr, station. This indicates that the impact 
of l.h~ bloom event is not uniform over the management area. 

Organochlorines 

Oa·ganochlorine peslicidt:s and PCB ~ongcm.:r.s wca·~ below detection limit~. See 
Appcmliec;; /.or ra.w claaa. 

Water Otwlily- fcc~! colilbnns 

Environment Canada has a slringenl permitting process a:ha! rct]ni•·c~ supervised (annual) 
I mining of sample wllcclors and a signee! agreement between the First Nation and J::C. 
Scheduling difficulties with J::C represenlatiws delayc<.lihc eornpleliolt ol'lhc u·aining and 
consequemly ilae up!imum sca~on for sampling passed in year 1 without ~nmJ>ling taking place. 
However, pa~ject technicians collected preliminary background <.lala from lhe Clam Bay .~antpling 
location. There is cuncnlly "sanitary dosum ofl.lam nay due to histoa·ic levels of fecal coliform 
bacteria. T1lis i& a popular harvest site for l'enelakut members due to easy beach access. II is al$0 
the location of two aquaculture invcstig~lory pilot prqjects. Rcl'ull~ below al'c fi'Om samples 
taken~~ Clmn Bay April IS, 2006. They ~how low levels of bacteria 

will re~ume Jatel' in the once the f~ll ruins h~vc 

Tahle 4 nackgronnd Fecal Coliform Rcsnlts Clnm Ilny 
--·····-···· ········-· 

Onte Sample station ! Fccol colilon1l bacl.cl'ia results Salinity 
Most Probable Number per IOOml ppt 

I 
(MPNII OOm 1) 1-: . . ········-- I 

I R Apr 1!.~ ..... 01 I <2 26 ... ·················---
02 I 5 26 ...... .............. .............. , ·-
03 I 2 26 ............... . ......... ............... .. 
04 I <2 26 --· ... 

I 05 <2 27 
-····. .......... 

24May06 01 I 50 25 
I 

......... .... ·-----·-· 
02 11 25 ...... ---···-- ... ........... .. 

I _, 03 22 26 

I 
·······-··-····· 

{)lj 33 26 
05 I 79 26 ,_ .... 

I 19 Se OG 01 <2 26.8 .J~ ....... ·····-- .............. 
02 I 14 26.9 _, .......... ·······-···········-·-
0.1 I 5 26.9 .. . ·······-
04 I 23 26.6 ...... _ ····- I 

.......... 
05 79 26.7 ..... _. 
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The aim was to invite at least 50 people per community to participate in a Jood frequ~ncy 
survey and blood lcsting to determine Ctll'l'cnt cxposnrc to cadmium from seafood resources anti 
current boily htwdcn of cadmium. In each commtmity, a random list of 50 households (HHs) WJS 

drawn from existing band hous~ Ibis. One man and one woman (a~cd 19 or older) we1·e invited to 
par!icipatc within each household. For l'enelakut Tribes, 27 llHs of the initial 50 HHs randomly 
chosen were successfully contacted; 18 fcm<tlcs and 13 nmlcs were interviewed. An additional 6 
HHs were randomly samplcrl. rive I Ills asked to he included and a fmther (, lll·ls where heavy 
shclltiRh consume1·s resided were approa~hed to patticipate. In total, 45 I'endakul COI111111lllil.y 
members completed a cli~tary survey anil:ll ngrccd to complete hoth the dietaty smvey and blood 
testR t.o mea.,ure iron stores, kidney function and body burden oflwavy mct<tls. Below arc 
presented in Tables 4 8, cotnmunity pro.filc and holl$Cho\<l information. 

lnl'enelakut First' Nation, !here was a high nou-n.:sponsc rate of4J.%. Halfofthc non­
response was due !oan inability to find anyone at home over the data collection period (researdt 
~~~~istants made J attempts by personal visit, as many homes do no! have tclcpltonc.:s, on di/J.crcnl. 
days and weeks). Rr.:<tsoJI.~ tha! were given for mtitsal to patticipate were a perception that they 
did not eat a lot of shellfish. 

'fable 5 .l'euclnknt P.opnJution and Numl>er· nf Individual lntorviews 

~ Conununily 

' ' 

............................ ,.,..-;-.,.---,---., 
I T ot.11Rcgistercd Population Number of individual 
i Population ...................... ---[-'o':'t':'-J-?'re:osc::·e"-r.:;.ve"-+'i:"nO:Ie:;:r~v;ok,.;·w-"s'-· -..,.--,-;:,...,.-;:-;---:---l 
i ~115 451 45 (26 remales,)9.¥a."'lc""·.s:L_)__J 

Table 6 J>en:entllg~ of Aclrrlt Populatinrr Livin~ urr R~.1ctvcs and Sample by Age Group (Usiug 
Stntistk Can11d~'$ A~e (;nrups) 

.............. 
enelakut Adult Population Age Group P 

20-2tl 
25·44 
45-54 
55-M 
65-7tl 
75-84 

n-140 
18 ..................... 
57 ....... 
25 
7 
7 
0 ·----····· 

·-·· ... 

...... 

l'enelakut Study Sample 
n=45 

4 
60 
22 
ll 
2 ·······--···· 
0 
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T~blr 7 Number ofl'cnclakut J11dividual Tnt•c·vi•ws by Gemlec· unci A~-:e (~ruup 

Age gr·oi1!;----- ...... 
20-40 41-60 /ill .... ······-

Male 11 7 l .. 
l'emale 13 13 0 ... ....... ·--··-·· 
Total 23 20 J -·-- ....... 

Tuble 8 Penelal<ut Cummunily Sample Profile (Pcnclakul Island and Tsnssic Rcscrvrs) 

tiscliold unit< OIH'~~~~;~ 
............ 

ouscholtb ~urv<'yctl 
>No ofho 
i No. of ll 
! No. ofh ouseholds randomly sampled 

ous~holds added (heavy consumers) ;I No. ofh 
ou~cholcl:<.who asked to fle included No. ofh 

No. ofh 
I Particit 
2 Parlici 
Non-res 
Emptyh 
Refused 
Nolhom 
H<>useh 
Housch 
N<>. nf h 
No. of in 
No. ofil 
No. ofir 
Nu. oftc 
No. offe 
No. offc 
Nu.ofm 
No. ofn 
No. ofrn 

........ ·-----··· 
uuschohls who UCl'.efJ( to participate 
lant/1111 
pauls (m~lc artd Jcm~k) 
jlOliSe 
ousc/a.way 

c during interview pcriorl ....... 
old R£~llonsc rate (HH panicipating/.l!:ligiblc J::IJ::l) 
ol<l particlpllli".n. .. ra(e (JfH pa~ticipatiug/contacted) . 
ltcnicws Completed 
dividuals who completed both FI'Q and blood tests 

tdividuals who complctccl fof'Q only 
tdivirlua.l_s .. who completed hlood work .o.ulr. ......... _. 
·males who pnrlidpated 
males who completed both l:-'1:-'Q ~nd blood tcsls 
'male~ who .::omplctcl! f'foQ only 
al~s whQ p:u·ticipared 

tal\>s who colnplcicd both fofQ ~nd hloorl tc~ts 
ales who C().lnpleted 1-H,l only .................... ......... 

; 120 I ........ .... 
I 67 
ls6 
I 

!6 
Is 

39 
J3 
(, .... 
28 
6 
1l 
11 
58.2% 
7!1.0% 
45 
~\I 
1-1 
I 
26 
18 
8 
19 
12 
7 

' 
' ' 
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Shdlftsh c:onsumplion 

In the following summary tables nre presented the mean, minimum and m~ximum ye~rl)' 
shellfish intake fur ll species (1\tble 9-12). Data <tre presented lbr the con&umpt.ion intake of the 
entire sample and tor· consumers only. Please note that these numbers are to be treated cautiously 
and serve as a guide for our risk assessment only rather than a lnr~ ass~ssmellt of the average 
con8mnption of these species. We appear· to have caught il variety of light, medium and heavy 
consumers in thi;; survey but we cannot say with certainly th~t the ~w!ab'C tepurtcd here truly is 
representative of the population given om· small sample $i'1C and high non-response rate. People 
have rctleat.cdly told us in community workshops and during the survey that they are not able lo 
get what they need. 

The average yearly consumption of oyster-s among this sample of l'enelakut consumers 
was in excess of8.9 kg with a maximum year!)' reported intake of72 kg. The data is skcwcil anrl 
SO% of people rcpu1tcd yearly intakes of oystcrR at 1.5 kg. 

I Jarvesting of shellfish occurs y'<'ar round, however more fretJUC..~Il hurvcsting occur,<; with 
the atTival of tlaylighttidcs in late 8J.II'iog and sut11mcr. 

Table l.l descr·ihes changes in use and percent of sample who considered current 
availability adequate. These numbers rcllccl conuuunilies whose access to shelll1sh is severely 
const.rainc<.l by limited access due to uplanrl owners and heach closures. '11tc majority of 
paJticipants considered th11t curretlt con~\lmplkm level~ or shelllish are inadequato. This 
is similar to what was found in a llarve~i Study carried out ill 5 Hul'qumi'm1m 
communities in200l (l'c::diuk, 2002). The median intake muong people wbo are 
<..liscontent with current levels appears is much lower than the ruuount of shellfish 
consumed hy Penclakut participants who consider current shellfish consumption 
adequate. P.eople were asked lo explain why they were not using more shellfish. The top 
5 reasons in rlln.king order given by Pe.ne\akul participants to explain why people (n=31) 
arc not using more shellfish were: 

·Closures 
·Time/work 
• Not enough shell lish 
• J .ack () r equipment 
•Notenoughmolley Lo buy shelllish 
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Tab lc 9 Pcnclakn l F FQ (n• 4S) Y cnl)' Shcllrt5b Consn w ptio u (grams). Ca lcuJatioos from entire Sample, not .i ust consum er~; . 
-4.-4 ... ............ ........... ..,. .............. . ......... - ··--·····---

! Ovsters Butter \.fanila Lil\leneck Cockle Hon;~: Mus:.-el Crab 
! Total amount Coll$Ulned 3:s4111.60 : 169704.00 1<16982. 10 255 10.40 _16~~~!!) ___ 21~ ! ?.00_ . . 686,~. 127785.60 ...-··--·----
: lwerd2e Y earl v Consumption 8535.81 i 377L20 3266.17 . 566.9{) 3576.00 ! 4764.80 15.25 2839.68 
! Standard Error of the Mean 2065.01 i 1369.112 84531 ! 391.63 ll43.00 1813.05 7.00 963.36 
· Min 864.00 I 0.00 0.00 i 0.00 0.00 o.oo I 0.00 345.60 ·····-···-····-.. ............ 

7257§..0.Q..l. ... ?..!~.1Q,QQ_ ...... ~.?920.00 I Max 11280.00 25920.00 51840.00 ' 245.76 31104.00 -
Table 10 Penela lcul - Yearly Shelllish CoMumplion (grams) for Consurners only fronr FI'Q 

Ovsters Butter \ -tanila Littleneck Cockle Horse Mussel Crab 
Total Amount Consumed i 36325 1.00 16970-UO J 46982. I 0 25510.40 __ JJ>0920,_9..Q __ ?-144 ~,QQ_[-- 686.08 127785.60 I 

.. ~ll.~"f~i:~?fj~;·;~;~;~~~~ ······--·--···:·--·---···--·;;;·43" 
................................ ........................ , .... -.... ··········---······c-::.. 

n=33 n=32 n=J I n=22 n=24 n=5 n=3') _,. __ 
Percentage of San1ple who 

' 95.5 73.3 71.1 24.4 48.9 :3.:; 1 13.3 S6.7 
Consumed Shellfish ' 

' 
Average Yearly 
Con~umption l\922.78 5142.54 4593.23 231913 731454 8934 16.96 3276.55 
Standard Enor of ihc i'&an 2143.56 1816.01 1108.88 1534.38 2072.89 3189.27 8.85 1096.47 
Min 1512.00 864.00 252.00 102.40 ' 468.00 540.00 24.00 51 S.40 
lv.[a.'( 72576.00 51840.00 25920.00! 17280.00! 25920.00 • 51840.00 245.76 . 31104.00 

Table II Penelal;ut FFQ (n""'5) Yoarly Total .Shollfi~h Consumption 
.............. -....................................... _ , ___ 
........... .............................. Total Shellfish (warn&) 
Total amount Consumed 1230116.00 
Average Yearly Consumption 273J5.9i ................................... . ......... ____ ......... _ .. _ ............ .. -............... _ ............... ' ........ .. ......... ...... 
§~~~!Y Error of the Mca.n 5711.76 
Min 288.00 
'>1ax 146722.60 I 
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Table 12 Penelakut Percent•~• ofSllmplo (o*"5) Coosumiug ShcJiftSb and Frequency by Yeanl.od S\!..son 
! ; ToW Fall ........................................... \vi~te; Spring Summer ' 

Percentage 1 #Near Percentage i :;!Season P~;~cntagc ....... .. f]tSeason Percemage : #/Season Percentage I #!Season 
Reponing ! Reponing ! Reporting Reporting · Reporting 

! ~ Co_t~_,~!~tiq!• : Consumpti(ll) ! Consumption ConsttmJJ!ion ____ ........... _ Consumption 1 
~ Ov>ters ~ 97.7 t 14.3 45 ! 2.0 36 2.69 43 5.37 9J 10.8 I 
~--··1'-- . . ........ .__ 
:Butt= : 73.3 10.1 .11.._. ! 1.5 19 2.89 14 3 .79 16 ___ .. ..... ~:6 

Manila '71.1 : 15.3 31 : 2.6 34 2.36 47 6.1 72 13.7 
1 Littleneck~ 24:4·-·----- : 12.7 18 ~ 2 ----... ~~:£.... 1.67 36.4 __ ... 3}5 54.5 · 18 
· C'..ocklc ! 22 : 8.9 18 ; 2.5 9.1 I.S 6 4.83 90.9 13 
f"f.iorse : 48.9 . n.2 21 1 4L ........ -~5-=_---..... '2'~s3 29 s.11 1s n .2 . 
. Mu.~sel : 13.3 12 16 I 3 33 1 16 1 33 3 : .... : ....... ~.................... ; .... (. ., - : ... .. -····, .. ·-···-'"''''•······----~ 

Cmb : 86.; .c.?.:~ ........ .. ~6 . ·'··) 41 ... 1 J3.8 ......... .-'·9.~. ... 1 71.8 ,.4, 
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Table 13 Changr~ in ~·rcqncnry ofSllcllti~h Usc among l'cnc!altnr participanrs 

Pcnelakut Change in l'rcqucncy of Usc I 
I 

(n-45) I 
Patiicipants who Patiicipants who 

Consider Hhelllish Consider Shellfish ' ~ 

.................. __ T ._eve! ~~~qmlte ...... ... T~t:.lft:l.::<. Tna<!e.q uale [ 
14 31 ' -· ' 

Age Group i 
' 

20-40 II 13 
41-60 ~ 16 ~ .) 

611 1 
; 

Gender ' ; 
Males 5 14 ' 

I Females 9 17 
Perceived change in 

cunsumptiun .•incc 1995 
No change 4 6 

R<tl more nnw 9 5 
Eal Je~s nnw 1 19 
Don't know 1 .. 

' Median Tnlake 19901.76 I 6821.12 . ························--
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C<h7/r/bplion q(Shel{jisfi 10 Diel<liJ' ll.'!fiwenix! Intakes i1nd Food Security 

Shellfish remain~ an imphrtanl conlrihutnr·or rtulri.ents in spite· qf the fact that intake is 
about Y-1 cup u d<t.y ,(Table 14)..;uJd lln~y contribute less than I 0% oC calories (Table I 5) 
based on results reported for First:N.ation adults on reserve i11 Lhe Firs! Nations Food, 
Ntittiticm and Ei1viroruucnt Study (w\vw.fufues.ca) .undert<Jken in)l First Nation 
communities in 200!!/2009. (Chan et al. 2011 ).Shellfish pack. a mighty nuh:ili.onnl punch 
<md ;m" majt1r contributor to protein, iron and zinc intakes. The intake frpm shellfi.sh 
alone pro vi de 99% or lhe F.stitr1a:led A veragl;l Re.t(uiremetit for ircm in the did ('1 :able. 1 6) , 
Shellfish 1·emain t.rilicuJ loJ hel(er health aml prevenlion of'inm tlelicicncy especially in a 
poj:mlafibnliighly vul.ilenible to food insecuri.ly ~md limile.d he<ll lny lhnd <lplions. 

H1 FNFNES .• tmdertakcn in2ll'lrst ~ation communities in 2008/2009,1.103 partic1ptinLs 
complt:Led a dietary survey and dietary reca:Jl. FNFNES,rcported that the diet.was 
inadequate bul was mon~. likely to meet rtL\lrient needs n days when traditional food was 
prcsei1t. It .alstdi.lund tlwt. 4 J 'Yo ofh~IJ~eholds were l(m.d insecure (slt'Llgglc~l to. feed their 
families) . . FNFNTIS repo1ted that the total energy intake o.n days with tradi.tinna\ lo('>d was 
20 ll! kcal compared to 18;H kcal on da)'s withoutti'aditional. tiJ~\d intake. Over<Jll, 
tradit1ona1 fond contributed about'9% of overall calories and w11s an impOrtuiit source·Ql' 
many nuLi-lents including iron and zinc. In the 1-'Nl'NES, clams and seafood contributed 
less than S gramS/d<ry <iliJ<'mg, a v.erage con$tttners and less than I 2 grams/day among 
heavy consumers. 

Wliilc·thc study here dia not dire.ct!y meusure J:bod secudty, observ<itions show a liighly 
·vulnerable population, stmgglingio afford food. It is evident thu:t shell lis11 are ading.as·a 
critical huilrcss against financial and nutritional food insecu'rity. The ilant. in tb,e· nex~ 

section reveal however, lhai the population remain hjg,hly vulnerable to nut1ient 
defici.endt;s (irun). in spite o I' the regular usc of shellfish. 

'fa[)Je.14. Aver11ge.J>nily .lntul<e of SbeJlfish h)' Penelalml members 

Species I Grams/da.y 
Cockle I 16 
Oysicr 23 
Lillkllcck I 

Butter I ll 
Mailila 3 
Horse I~ 

Mussel 0 
Crab. 8 

T oml 61 
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Tahle 15, Shellfish nutrient cnnto·ibutinn for J>enelukut. participants 

Nutrient Pcnclakut 

r-·. ... . .. .. .) .... ___ 
11.o:c•:~ {kcals) .. I 137 .. .... , .................. - .. ·--·--
Protein (g) : 13 
Fat (l!) 56 
Cari>ohytlmte (g) ;; 7 

foibre (g) .. J.(\. . ....... ......... ________ 
cii~)i~stcml (ilig). i 59 
Totul SPA (g) ~ <1 
Total MUI'A (g) i <1 
Total PUFA (g) <I 
Calcium (m.ll.) 37 

... Iron .. (t.ttJ:i.__ 8 -·-···----·· .. ·· 
Zinc (mg) ') 

Potassium ( mg) JX5 
Sodium (mg) 129 
yitalt!i_n A {~g}_ 77 ..... .... .... ~ -····· · 
yitaJn in C (mg) s ! 

... ········- ····················-

Tallie 16. Percent ofl£stimalcd Avcrag<' }{.cquircmcnl (I!:AK) or Adequate htfal<c (AI) Provided by 
SJtcllfisb for Sclce.tcd Nutrir.uts 

Nutrient l'enelakut 
Carbohydrate {g) 7 .. . .... rt) . .. 
Protein (" 12 

.s:.~!~~·!ll ( nw) 3 
Iron (mg) 99 
Zinc (mg) ')(, ........ ......... ·······-··--·--
Sodium (IliA) 9 
Viiawin A ( ug) 12 
Vitamin C (mp,) II 
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Biochemistry -iron Stores, Kidney Function, Cadmium Botly Rurden 

In Table 17 · 20 ;m; the summary st<ttistics of rne biochemishy d<tta. Column headers 
include 'normal' levels for each nf the lab tests. ferritin levels 2:30 ug/J, were considered t10nnal 
<ts research has found that' levels below 30 ngjL are COJ'I'elated to increased ab~orption of 
cadmium. Thirty -·lwo Pcnc\akut members couscntec.lto providiug a blood anc.lllline sample and 
answering a brief health survey which included qnestions on ;;moking.. a~e, height, weight, 
chronic disease. 

Analysis l'eveal~ that the mean level of cadmium in Ul'ino in malos !Inc! females comhincd 
h below 1 ug (nonnal), howcv~r the mean level of cadmium in llline is > lugig creatinine for 
Pcnclakut females. The maximum level of cadmium in wine was ~~.58 11g/g creatinine. Data 
reveal that this individual is a higher shellfish consumer. l'reliminmy ~nalysis indicates that age is 
~ignitic!llltly corf'cl!llcd with cadmium (.382 with p-valuc ~0.0057) io 11rinc hut noi with cadmiun1 
from shellfish (.135 with p-value .3•1-1). A (1eneral Linear Model wa.<; t'UII to test whether 
community, smoking, cadmium li·om >hcllli>h, gentler, fcn'iliu, the illlcraction bel ween uge and 
smoking, and the interaction between community and each of the V!ll'iahlcs cont.rillltlcd to the 
cadmium levds in urin~. Only <tgc (p-v<tlue 0.0008 mul gender (p-v<tlue .009) were significant 
1l1c tact that smoking W!l.~ not a signi1'kanl contl·ibulor to eachnh11ll was unc.xpcctcd, however 
data reveal that all participants were either cunently smoking or had a hist01y of ~moking and 
cxposllf'C to second hand smoke. 

Table 17 l:'cn~lnkut lliochcmistry (n=32) Male aud female Respondents Comhincd 

Fenilin Total Calcium i Creatinine j Creatinine eGI'R LJ- Cd 
:~10 PI'Otcin 2.1-2.55 50-100 [ 70-120 >-60 Crcaiininc <I ug/ g 
ug/L 60-80 mmoi/L umoi/L i umoi/L ml/m in >-(,(I creatinine 

gil. female males ml!min 
Geonwu·ic 32.70 73.10 2.29 67.01 88.41 91.14 6.73 0.77 
mean ----
Stdcv 47.03 J.IJ 0,07 13.02 12.03 !2.05 5.96 0.7(• 

mediun 3 72 2.27 68.50 90.00 92.50 6.95 0.91 .............. -... ····- ...... ......... -····----·······-- --···· 
Min 8 6X 2.1X JR n 69 0.70 0.06 

Mu" 189 80 
L...--· 

2.45 88 109 115 22.70 J56 .......... ................ 

Table J 8 l'cnclakut Hiochcmistry I•' em ale .Kcspondcnl~ (n= J 11) 
············-··-- ··-······ ........... l .. ...................... 

f'cl'l'itin Total Calcium Cmati 11 inc cGI'R IJ- Cd 
2:.30 Protein 2.1-2.55 50-100 >=60 Crenlinine <1 ug/g 
ugtr. 60-80 mmol/L 1111101/f .. miimin >-60 crc<tlininc 

giL female ml!min 
Gcomdric 24.79 72.87 2.28 67.01 91.21 7.40 1.17 
mean 

~;:- 27.02 3.43 0.06 13.02 14.85 4.78 0.77 ....... ... ................. , ........ r---'---·-- .... ................... . .... ... __ 
mcdiau 23 71.5 2.26 68.5 92 7.40 1.21 -···· ....... .............. ___ ··············---· 
Min 8 68 2.20 JX 69 2.50 049 
Max l(J-1 7<J 2.42 118 115 l<J.60 3.56 
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Table 19 .Penclaknt lliocbcmistry Male Respondents (n-'12) 

Fel'l·itin Total Calcium Creatinine eGI'R U- Ctl 
;::30 Protdn 2.1-2.55 70-!20 >~60 C!rcatiniuc <I u&"g 
ng/1, 60-!\(l mmol/1. umol/L mllmin >-(,0 creatinine 

....... !.\~ ...... nmlcs mllmin ---···· ,.., ........... , ... , ... ·---
Geometric 47.97 73.41 2.31 88.41 () 1.02 5.81 0.•11 
mean ---·· ...... ........... , . ........ 
stdev 60.29 2.76 0.08 12.03 6.&6 7.63 053 

····-····· .......... -···· 
Jn\:diatl 44 71 2.12 ()() 92.5 6.1 0.38 

-"'·:· 1() 70 2.1H 72 80 0.7 0.06 mm ............... ,. 
max l:N 80 2.45 109 100 22.7 1.89 ................. ·········-

Tahle 20 Summary S!a!i~licsl'ur Cadmium in Urine Samples ~nd Average tlaily Intake from 
Shellfish 

............................. ,., .. ,.·-·············· 
p,nclaku1. communitv ·······-

lJ rine Cadmium Cadmium fi·01n 
( ugig creatinine) Shellfish int~k.c 

Mean \.05 45.51 -··········· ..... .......... ______ --·--
Stdev 0.75 59.54 

--·-···· ···············---
Min 0.06 0 9!.1 
t" quartile 0.41! IUS 
median 0.91 20.39 j 
3''' quariiic. · .. 

.......... 
71U5 j Ill) 

Max 3.59 243.74 1 ............... 

T?xpn.wre to contaminants 

In this s!udy, all of the participants either smoked or previously smoked. Table 21 
below illustrate~ the cun·ent daily intake from cadmium from the 8 shellfish species 
studied. lfwe are to assume that tho:: average cadmium intake !rom all food is 14 ug_, then 
currently Penelakut uon·Slr>l.lker~ are consuming 52 ug/cadmium per tlay which is close to 
the WHO rcconuuendation of 55 ug/day of cadmium l(>r adults. 

Table 21. Cadmium intal<e l'ruul shellfish {ug/day) 

~-ellfish P"'ndakut ............... .......... ·----··-··-· 
Cockle (J ..... 
Oystcc 32 
Littleneck 0 
Butter 1 

--,:-:" . .................. ..... 
Manila I .... 
Hurs' 2 .......... ,_ 
Mussel 0 

_Q.ah I ·····----·-
Total 38 ...... 
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l'SP and Shellfish llfru!.~.~ 

As [>art ofthc hcaUb survey pcopk w~rc <t:ikcd about their cxperienct>s of shellfish illness. 
People were given a list of symptoms commonly associated with PSP (sec Tahlc 22) and .a.<;ked to 
indic(t!c the number of Hmcs they had experienced these symptoms (tlld the year. l'eo,nle 
asked about othel' episodes of shclltish illuc~s. A similar nnmhcr of Pcnclakut a 
particip;mls in U1is survey r~-pot1ed experiencing at le<tst 1 sympt·om of l'::il'. 'l'in!~lin,g 
numbness of lips were the two moo.t. commonly dcsc•·i})cd 'Y111PlOIIIS. In both comrnunilic.s, more 
people had episodes of shellfish illness and symptoms that are commonly associated with viral 01' 

bacterial paUwgcr •. s (abdominal paill, cratnps, diarrhea). Members li:om both communities 
reported experiencing sym}ltoms of PSP in 201J.1, 2005. In general, most Pcnelakut pasticitlants 
harvcstcd their own shclll'tsh and appear lo hav~ a grcalcr eonlidcncc in the safety of shellfish 
than mcmhet-,; fmm other hands, who t·epm1cd having to rely on the 'good fll'~c1.iccs' of a small 
group of chun dig!,'l:>rs. 

Tahle 22 PSP ami Sh•lll'ish Illness ICI'isutles 
...... .......... ·-···-·---- ............... 

Symptoms Number of l:'enelalmt ReJJortin!: 1 or more symptom 
of l'SP (n"'45} ············-···············-···· ............... 

~,tt~.l>~r_!tcP.orting and Year J~(20.0.~,2004,}0.02, 1998, 1995, unknown) 
Tingling 011 lip 5 --·-·-----·-···-----
Tingling of lingcrlip 2 

--·-······ 
Tingling on skin () 

Numbness of lip 4 
.. :1\ll.lllb.ltcss of fingers 1 ................. ·----·--·-·----
IIospitalii.'.alion 0 ........................................... 
Number of l'coplc Rcpurting 7 
ShellfiSh Related Illness ....... ... ....... 

! Symptoms Desc1ibed Ahulmli!l~t_l.J>.~!!l.,t;!:;~~[l~, .. l.lauseu, vomiting 
Percepti011 nJ'Cause [ hwdeq uale cooking or manila~, li l.ll enecks, crab, 

i restaurant . .............. ......................... ....... ! ...... 

l'nble 23 Perception of Risk 

I ··········-········ ··········-·-· 
Penclakut (11"'45) 

! Harvest Themsei;,.es 39 
!"":Buy J.rom Harvesters 

......... .................. _ 
25 . . .................. 

j(;:())lCemed about PSP 26 ........ .... ..................... .... 
' Concerned about Shellfish Illness 21 
! Consttmption has declined since J 995 IK 
l Most Commo11 Reasons for Keduccd Require more qualitative 
1 Consumption interviews to understand chatlges 
~ m l~'e 
' . ..... ··········-······· ....... ............. 

36 



l3uttcr clams arc the primary clam of concern with respect to PSP 11s they lu1ve a 
high cultural value and arc closed year round due to PSP blooms. Due to their culttmll 
importance, people continue to harvest and consume butter clams. According to 
traditional knowledge, the toxin~ lrom butlers caYl he removed by forcing the clam to 
purge the conteuls of its stoma<:h and hy cutting ol'f'Llu~ edge or nose ol'the siphon. Many 
community members 11lso indicate that they keep track or closure notices. Currently the 
official monitoring stations for the area surrounding Penelakut Island are located 11t 
Coffin Point and in ~ansum Narrows. Community members perceive that monitoring at 
thc~e locations is unreliable and arc excited that ClilA has allowed an additional 
nHmii.(Jling statim1 at Big Rock. 

Table 24 Common l:'racrie.c~ to }{educe lUsk of l'SP 

Rcsoun:cs 

Kcmovc siphon/stomach f-::--·--.. ··-........................... " .. . 
Read and follow notices 

PcncJakut (n=45) 
28 
l4 

Watch water 7 ........................................ _ .................... _ .. ':-----.... ----1 
Observe if seagull~ and crows I 4 

are. e!ltil1g s.h.:~\lf.is.il: ... _ -·.. m .. -+-: -,---------1 
H arvesl in colder weather ~ 2 , 
(winter, spring) not summer [ . 
Sm1k i11 li·esl1 waler lbr 2 davs I 

This project created a suit~ of products for outn:otch to eonuuunity member> <tlld children. 
We h~ve printed limited copic~ ot'thc mam1als anr! postc.rs. Our goal i~ to provide the 
I tul'qumi'num communities wilh copies and post these resources online for now, unless 
<tdditioual funding comes available lo support their print in~), ancl Clistrihution to interested b~tnc!s. 

A t<:'clmkalmanual (previously created for a smaller project Jor -and 
Pcncl<tkut 1'ir81: Nations) was mviscd and CXJlandcd. This manual i.~ meant to he used by hand 
technical staff and heal1'11 sta!Tto <tssist in understanding and commtmicating t11e benefits and 
risks related to ~hcllfi~h usc. 

l'os/e1· 

This project cornmi:;.sioncd a poster by Aboriginal Healthy Network to proxnolc contJrwcd 
usc ot' shellfish a.• a good source of nutrition, link to continued cultural practices and the 
importance of relying on fisheries guardi;ms or band tcdmie~l staff to understand where and 
wh1-11 it is saJc to hanrc~t. 

J::ducalion Aclh•ilies .ManUtJI 
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The education manual wa~ created to support tht: t~Ghnk<il manual and offur t;\hlC~t'ors 
ndluraUy appruprit~lt; uduce1lion materials that would snppo1t skill and knowledge s.cquis(tion 
tlboot the loc.al environment. There are~ activities: Who is a Happy Clc.lm (laminal~d map <md 
reu.~able .stickers for chiltlr~n to idt.:nti.(y lo(;l'll ~rcl:l.~ and local sources of contaminants); Th is is 
My B,;a~:h (~criviHcs to 8Uppnrt hancl~ on knowledge acquisition about henchJife); What is My 
Name (matching names ofshdlfish in Hul'{1umi'num and English (o their hn~gc); Js it Safe to 
Eat ( Conl <l1;t~ and Qu csti o tJ s to ask about T ,ocally II arvested C J urns) . 

Colouring Book 

The PSP Colouring Book, pr~;viuu::;ly Cl'CI'jlcd for a :<;tnflllor p 
hndlll<ut first Nations was reprinted and provided to children of both 
hands_ 

T.ogo and nogs 

As pll.rt. of om outreach activities and to suppo11 awureness of the project, a logo iind 200 
bags were made. Thes~;: bags h<lv~ b(;cn dislribulcd tlJroughont Hul'qumi'num communities. 
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Conclusions 

Nutrient Intake. 

Rhdlli~h Temain~ an impmtant contributo,- of mtlrion\s in spite oft he fact that 
inl<lke is about Y. cup a day. Sbelllish pack 11 mighty mttlitional punch and are m<9or 
contributor to protein, iron and zinc intllkes. The intake ii:om shellfish alone provide 99% 
of the Estimated Average Requirement for iron i.n the diet. Shellfish remain critical for 
better health and prevention of iron deficiency especially in a population highly 
vulnerable to food insecurity and limited healthy food options. There arc a significant 
number of female participants (67% in Pent:lakut) who had serum ferritin less than 
30ug/L, indicaling higl1 risk ofin.m def.Jciency. While Ll1e study here did nol directly 
measure food security, clinical results <md other observation~ show u highly vulnerable 
population, stmggling to afford food. It is evident tlult shellfish are acting as a critical 
buttress against financial and nutritional food insecurity. 

Risk Assessment 

Cadmium 

Except in oysters, Cd concentrations in nil shellfish sampled were gen~::mlly low 
(Jess than I ug/g). The average Cd concentration in oysters is 1.4 ug/g with the 
maximum concentration at 2 ug/g. ~hcllfish intake by .l:'enelakut community members is 
6 f ghhy). Oyster is the ml\jor shellfish species consumed. Estimated Cd intake ti·om 
shell fisl1 c011sumption in Penelalwt is J:l ug/day. There is nn significant cnn·elation 
hetwee11 body burden ol' Cd as mea.xured in 1oine samples and Cd intake fi·om shell fish 
consumption. 

Clinical biochemistry data show no significant risk on renal function from 
shcll11sh consumption in both communities. 

All ~pecies except 1()1' oysters pose no 1i~k on cadmium exposure. A~suming a 
provisional weekly tolerable inta'kt: of400-500 ug, iL is reasonable f.br Hul'qtnni'num 
members to consume up to 225 g (4-5 oysters) oflocal oysters onu weekly basis. as our 
study found on average 1.43 11g/g of oysters. Consuming 225 g of local oystcrsiweck 
wotdd result in a cadmium intake of 46 ug/clay. In Canada, the avcr11gc intake of 
cadmium fhm1 all fonds is approximately I 0 uglday. Together this level would approach 
55 ug/day. 

PSP 

Consumer acce~s to tl1e bivalve shell fish re~oun:e is limited thnmgl1 a risk management 
pcrspe(.:tive, primutily hy CFTA. Unf:ortunately, the ri~l< is as~essed lhm1 the perspective 
of the broader, non-First Nations, culture and fails to accolmt ltlr cultural values, higher 
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u~o: rate~, and suhsislencc rcqtlircmcnts. In addition, testing resulTs and closures are 
poorly communkated to lhe general puhlic. Monitoring is poorly understood, and where 
harvesters are aware of lhe progr<tm, there contim1cs to he a lack of confidence in the 
information. As a result, First Nation com;umers conti111.1e to experience a higher than 
avcm&c risk of illness due to consumption of shellli~h contaminated with biotnxins. 

Organochlorines 

There aTe no detcctahlc organochlorines in the shellfish sampled :md therefore no risl< or 
exposure. 
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