Supplementary Material
Summary of Tiered Management Triggers for Other Values in the Metlakatla Cumulative Effects Management (CEM) Program
Housing Value (Social/Health Pillar)
The Metlakatla identified housing as a priority value within the social/health pillar in the CEM Program. The focus of this value is on renter households in Prince Rupert because renters typically face greater affordability challenges and a majority of impacts from development to housing will occur off-reserve in the city (Metlakatla Stewardship Society 2019). Housing is measured by the core housing need indicator; a household is in core housing need if its housing fails to meet one or more standards for adequacy (i.e., condition of the home), affordability, and suitability (i.e., crowdedness). The broad desired goal for housing in the Metlakatla CEM Program is “Metlakatla First Nation strives to have all members living in housing which meets their needs in terms of condition, size, and affordability.”
The Metlakatla CEM Working Group (CEMWG) decided to choose the “Combined Approach” for setting tiered management triggers for the housing value because it will keep Metlakatla values and priorities at the forefront of the management strategy for housing while being supported by comparative housing data in BC. The CEMWG developed the Combined Approach as a third alternative by merging strengths from the two proposed alternative approaches for setting tiered management triggers for housing. The Metlakatla Values-Based Approach is grounded in Metlakatla’s values and priorities and explicitly accounts for the cumulative effects’ context. The Comparative Baseline Approach used data on historical and current housing from Prince Rupert and other comparable communities that would be considered defensible by housing agencies and potential partners. The critical management trigger was set at a level that aligned with the British Columbia (BC)-wide average for core housing need for non-Indigenous households and the cautionary management trigger was comparable to the long-term incidence of core housing need for non-Indigenous households in Prince Rupert. The cautionary management trigger aligned with Metlakatla’s risk tolerance by allowing for actions to be implemented earlier. The CEMWG recognized that changes in housing do not happen overnight and funding for housing initiatives take time to be acquired, so it is important to start actions early. Another recurrent theme in the evaluation and trade-off discussions was the level of financial and administrative capacity required to bring core housing need back to the standard management zone. 
Butter Clam Value (Environmental Pillar)
Butter clams were selected as a priority environmental value in the Metlakatla CEM Program because they are an important localized resource for the Metlakatla, both historically and for food, social, and ceremonial (FSC) purposes, and are sensitive to marine pollution and contamination (Metlakatla Stewardship Society 2019). Population density was identified as a condition indicator for butter clams (i.e., individuals/m2). Management trigger levels were set as a percent reduction in population density from a stable population level. A stable population refers to a collectively agreed upon range of mean population densities that is considered “normal” for populations in the area. “Normal” accounts for the natural variability of clam populations and may be beach-specific, as certain characteristics (e.g., harvest level) and environmental conditions (e.g., wave action) can affect the normal range for clam population density. The broad desired goal for butter clams in the Metlakatla CEM Program is “To protect and improve the health and abundance of bivalve populations for the continued harvesting by Metlakatla First Nation.”
The Metlakatla CEMWG selected the “Metlakatla Values-Based Approach” for setting tiered management triggers for the butter clam value because it explicitly accounts for local values and aligns better with Metlakatla’s values, concerns, priorities, and risk tolerance when compared to the other alternative, “Accepted Standards Approach”. The CEMWG had an in-depth discussion about the merits and issues with both approaches in terms of technical defensibility. Although the Accepted Standards Approach is based on an internationally recognized set of standards for species extinction (i.e., International Union for the Conservation of Nature (IUCN) standards), these standards were specifically developed for a global scale and might not be suited for a regional or local context. A level of subjectivity is built into both approaches; expert judgment in the Accepted Standards Approach and community perspectives in the Metlakatla Values-Based Approach. Ultimately, participants felt that the IUCN standards were too risky. Given the level of uncertainty about the current condition of butter clam populations, the group did not feel comfortable waiting before enhanced actions are implemented. 
Summary of Key Considerations for Setting Tiered Management Triggers and Actions for the FSC Activity Value
	Considerations
	Components
	Description

	Metlakatla CEM’s Broad Desired Goal
	To strengthen and protect Metlakatla’s continued participation in important cultural practices for future generations (Metlakatla Stewardship Society 2019).

	Metlakatla’s Values, Concerns, and Priorities
	Metlakatla Values
	FSC participation, particularly for youth, is important for knowledge transfer, continuation of cultural practices, and for self-determination.

	
	Metlakatla Concerns
	Who will participate in FSC activities when Metlakatla Elders are gone? How does Metlakatla overcome barriers to FSC participation for youth and for all community members?

	
	Metlakatla Priorities
	To have more youth and community members participate in FSC activities over time.

	Current Condition of Pilot Value
	Youth Participation Rate
	As of 2016, 47% of community members reported participating in harvesting activities 6-20 species-days/year or more (Metlakatla Stewardship Society 2019).

	
	Level of Effort
	As of 2016, 51% of youth respondents reported participating in any FSC activities in the past year (Metlakatla Stewardship Society 2019).

	Future Trend of Pilot Value
	Forecasts for Participation Rates
	Currently, no forecasts are available for participation rates in FSC activities in Metlakatla Territory. Based on 2016 Metlakatla Membership Census data, Metlakatla participation rates are likely to decline in the next 25 years if current youth participation rates continue.

	
	Other Supporting Information
	Future impacts from climate change on fishing are expected in BC’s north coast region, including increased competition from southern BC fishers, declines in species abundance, limited availability of certain shellfish species due to ocean acidification, and reduced access to harvest sites due to sea level rise and storm surges (Lemmen et al. 2016; Weatherdon et al. 2016).

	
	Potential Future Impacts from Development Scenarios
	The projected increase in Prince Rupert population will result in more competition for harvest from sports fishers. The expected increase in vessel traffic and major project construction will also impact important traditional resources through pollution, habitat disturbance, invasive species, reduced access to harvest sites and poor harvesting experience.

	Source of Uncertainty (see Martin et al. 2009)
	Environmental Variability (natural variation in environment)
	FSC activity is affected by broader environmental conditions (e.g., weather) and by species abundance and quality.

	
	Partial Observability (measurement error)
	Indicators are difficult to measure because they rely on self-reported data, which could include incorrect or incomplete information.

	
	Partial Controllability (inability to predict effectiveness of actions)
	Difficult to predict how community members will respond to management actions and whether actions will be effective in motivating more participation.

	
	Structural Uncertainty (incomplete understanding of system)
	Lack of regional historic data on FSC participation specific to Metlakatla limits our understanding of how participation has changed over time. It is also difficult to know the entire scope and scale of FSC because it occurs in all seasons, in many locations, and for different species and resources.



Future Development Scenarios for Metlakatla Territory
	
	Scenario #1: Business as Usual
	Scenario #2: Port Expansion & Shipping
	Scenario #3: Liquefied Natural Gas (LNG)-Focused Development

	Major Project Development
	· Current level of development and activities will continue
· No new major development will occur except for projects that are already being constructed
	· Current development
· Port expansion and associated shipping activities will be the major stressors in the region
	· Current development
· 2 LNG projects and their pipelines will be built in the Prince Rupert area

	Large Vessel Traffic
	· Port of Prince Rupert: expected increase of ~950 vessels/year by 2020, for a total of 4,550 vessels/year
· Large vessel traffic is expected to cumulatively increase by about 40% by 2020
	· Port of Prince Rupert: expected increase of ~1,300 vessels/year by 2020, for a total of 4,900 vessels/year
	· Port of Prince Rupert: expected increase of ~1,470 vessels/year by 2020, for a total of 5,000 vessels/year
· ~520 large LNG vessels each year

	Prince Rupert Population Change
	· Prince Rupert population to increase by about 700 new permanent residents, to a total population size of 14,500 by 2025
· No significant increase in temporary workforce population
	· Prince Rupert population to increase by about 900 new permanent residents, to a total population size of 14,700 by 2025
· Estimated 1,500-2,000-person direct workforce at peak to construct major port projects
· Estimated 500-person soft shadow population (i.e., indirect and induced workforce and families)
	· Prince Rupert population to increase by about 1,100 new permanent residents, to a total population size of 14,900 by 2025
· Estimated 8,000-person direct workforce at peak to construct LNG projects
· Estimated 2,000-person soft shadow population

	Fishing, Forestry, and Ecotourism
	· Commercial fishing and forestry will remain subdued
· Sport fishing and ecotourism will continue to be key stressors in marine environment
	· Commercial fishing and forestry will remain subdued
· Sport fishing and ecotourism continue to be key stressors
· If 10% of workers take up sport fishing, then 250 more fishers will be in the area
	· Commercial fishing and forestry will remain subdued
· Sport fishing and ecotourism continue to be key stressors
· If 10% of workers take up sport fishing, then 1,000 more fishers will be in the area


NOTE: Timeframe is 10 to 25 Years into the Future (from 2017). 
