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36 Capacity of Renewable Resources 

36.1 Introduction 

36.1.1 Regulatory Context 

This chapter of the Application for an Environmental Assessment Certificate/Environmental 

Impact Statement (Application/EIS) addresses Section 16 (2)(d) of the Canadian Environmental 

Assessment Act (CEAA; 1992), which requires a consideration of “the capacity of renewable 

resources that are likely to be significantly affected by the project to meet the needs of the 

present and those of the future.” 

The consideration of the capacity of renewable resources in this chapter is concordant with the 

purpose of the CEAA (1992) and Seabridge Gold Inc. (Seabridge, or the Proponent) to achieve 

“sustainable development”—meeting the needs of current generations without compromising the 

ability of future generations to meet their needs. This chapter also ties into the concept of 

sustainability that is implied in the new Canadian Environmental Assessment Act (2012) that 

focuses on “responsible resource development”, to “create jobs, growth and long-term prosperity 

while strengthening our world-class protection of the environment for future generations of 

Canadians” (Government of Canada 2012). 

While there are regulatory and technical guidance materials to help inform the identification of 

valued components (VCs) and the assessment of effects in the various chapters of the 

Application/EIS report (e.g., water, wildlife, and fish), there is no guidance documentation or 

standard methodology for assessing the effects of a project on the capacity for renewable 

resources or their ecological sustainability in the CEAA context (Amec 2008). In addition, 

developing quantitative or accurately predictive estimates of impacts on ecological carrying or 

productive capacity is problematic for a number of reasons, including the following (Paehlke 

1993; Athena Sustainable Materials Institute 1994; Timko 2009):  

• There are many different types of adverse effects to consider, affecting a variety of 

complex ecological components, which makes assessment at the whole ecosystem level 

challenging. 

• Adverse effects are measured in different ways for different ecological components and 

are based on different practitioner approaches, and this poses barriers to systematically 

collating or comparing metrics within and across projects.  

• There is uncertainty in forecasting future productive capacity as future resource pressures 

can change in unpredictable ways largely due to changes in value systems or outside 

influences (e.g., declining timber extraction rates in British Columbia [BC] in recent 

decades due to external market factors that would have been hard to predict during the 

timber boom).  

• There is much about the structure, function, and resilience of terrestrial and aquatic 

ecosystems that science and related resource management systems have yet to 

comprehend (as evidenced by the failure of management approaches to maintain cod 
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stocks of the east coast of Canada), adding uncertainty to sustainability and productive 

capacity assessments on ecological systems as a whole. 

• Assessing habitat loss is challenging, as it must be measured one species at a time and 

one species’ loss may be another species’ gain. 

• Natural systems also change on their own—such as biogeographic shifts in regions over 

geological time or shorter-term ecological disturbances (e.g., the onset of the mountain pine 

beetle infestation) or changes (e.g., changes in plankton species assemblages in northern 

lakes) related to climate change—making concepts such as preserving ecological integrity 

or assessing Project effects in isolation from natural change problematic. 

Although challenging to assess, it is recognized that natural resources are typically produced by 

whole functioning ecosystems, which can be affected by resource development over time. 

For this reason, the Proponent recognizes the importance of conducting assessments of the 

capacity of renewable resources (and related concepts of sustainability), in addition to individual 

assessments on specific separate ecological sub-components, as has been provided in other 

chapters of the Application/EIS. Considering the importance of assessing the capacity of 

renewable resources in the area of the Project as a whole, coupled with the challenges of 

conducting accurate assessments at the ecosystem level, the approach in this chapter is to take 

previous environmental assessments (EAs) and general theory and practice on ecological 

integrity, biophysical limits, sustainability, and productive capacity into consideration in 

developing a simplified method to assess the effects of the Project on the capacity for renewable 

resources. Hence, the results of this assessment are intended to be conceptual rather than specific 

or quantitative, and suggestive rather than prescriptive, due to the challenges mentioned above 

and the resulting uncertainty in making sustainability projections. 

36.1.2 Scientific Background 

Natural resources are substances from the Earth or ecological systems that can be harvested and 

used for commercial or social gain. Renewable resources (e.g., trees, fish, and water) are a subset 

of natural resources that can be replaced or replenished for subsequent use, as compared to 

non-renewable resources that are depleted with use and therefore cannot be replenished within a 

timeframe that would allow them to be available for subsequent generations (i.e., underground 

resources that are formed over long geological time periods such as coal, oil, and natural gas).  

The “capacity” of renewable resources refers to the ability of natural systems to regenerate a 

given renewable resource; specifically, the quantity of that resource that can be consumed, 

harvested, or removed in any period of time without reducing the productive capacity of the 

natural system to regenerate the resource for use by future generations. In this context, 

productive capacity is the capacity of the ecological system to produce the given renewable 

resource—taken to mean the total stock of the natural resource itself (e.g., timber stocks), or the 

habitat required to support the resource (i.e., for wildlife), or the functional capacity of the 

system to regenerate the resource (e.g., water supply). The productive capacity of some 

renewable resources can be immediately restored after use—such as solar, wind, air, or 

geothermal energy—where there is a continuous or large enough supply that is not depleted by 
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demand. For other primarily biotic renewable resources—such as timber, fish and game—it may 

take a period of time for their stocks to replenish due to regeneration needs.  

The ecological productive or carrying capacity of terrestrial and aquatic systems can be 

considered as a natural resource with biophysical limits like any other resource, beyond which 

potentially irreversible loss may occur (Paehlke 1993; Athena Sustainable Materials Institute 

1994). There are several aspects of development that can affect the productive capacity of 

ecological systems (Rees 1992; Paehlke 1993; Athena Sustainable Materials Institute 1994; 

Canadian Envrionmental Assessment Agency 1999):  

• direct harvesting leading to the loss of the resource itself at a faster rate than it can be 

replenished (e.g., hunting or fishing pressure exceeding reproductive rates of a population); 

• harvesting leading to the long term degradation or loss of resource habitat (e.g., clear 

cutting of old growth coastal forest, leading to permanent habitat alteration affecting the 

population of plant or animal species dependent on that habitat, or water extraction 

depleting water quantity faster than replenishment rates, affecting long-term water levels 

and carrying capacities of streams); 

• activities that cause direct adverse effects on species (i.e., increased traffic levels causing 

higher mortality rates in a region for species populations such as moose, or noise and 

human presence, affecting the reproductive behaviour of species populations such as 

mountain goat, and resulting in long-term population declines);  

• the build-up of introduced waste products at a rate faster than natural systems can buffer 

them, leading to toxic effects and reduced health and/or mortality effects (e.g., build-up 

of heavy metals in a waterbody leading to adverse effects on fish populations); and/or 

• synergistic or cumulative effects, which on their own may not affect ecological integrity 

and productive capacity, but together combine to create a deleterious effect (e.g., a 

combination of biogeographic changes linked to climate change, habitat fragmentation, 

and disturbance—influences that collectively drive a species out of an area). 

36.2 Methodology 

There is no single best practices approach to assessing Project effects on the capacity for 

renewable resources; theoretical and applied analytical methods currently in use are applied to a 

wide range of scientific inquiry, including methods to assess sustainability, carrying capacity, 

ecological integrity, and biophysical limits (Paehlke 1993; Athena Sustainable Materials Institute 

1994; Kemess North Mine Joint Review Panel 2007; Amec 2008, 2011). Using the findings of 

the Project EA, a review of the approaches taken in the literature, and that used on other recent 

EAs, the following approach was developed to consider the effects of the Project on the capacity 

for renewable resources. 

36.2.1 Identification of Renewable Resources 

Identifying renewable resources that may be affected by the Project is done by (1) categorizing 

VCs that serve as renewable resources, and (2) screening the effects on those VCs based on 

significance ratings (i.e., screening those VCs found to have only a moderate or major residual 
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effect). This approach assumes that renewable resources exposed to a minor effect will not have 

their productive capacity potentially impaired by the Project, supporting their elimination from 

further analysis. Direction for this approach is also provided by the Application Information 

Requirements (AIR) document, which states that the assessment of the capacity of renewable 

resources focus on those VCs with a potential to be “significantly” affected by the Project. 

36.2.2 Identification of Parties 

This step consists of the identification of the parties who use and/or have rights to the renewable 

resources over the life of the Project (current generation), and who are likely to continue to use 

them over the long term after Project closure (future generations). 

36.2.3 Assessment of Capacity of Natural Resource 

The determination of whether the capacity or sustainable use of renewable resources will be 

affected by the Project is based on significance ratings, with a consideration of the magnitude, 

extent, duration, and reversibility of Project effects, and of the ecological resilience of the 

potentially affected renewable resource as indicators of continued productive capacity. 

36.3 Spatial and Temporal Boundaries 

36.3.1 Spatial Boundaries 

The spatial boundaries for the assessment consist of the Local Study Area (LSA) and Regional 

Study Area (RSA) for each VC (as defined in the applicable Application/EIS chapter). The LSA 

encompasses watersheds in the immediate area of the Project where there is potential for direct 

effects. The LSA includes streams that are located within and downstream of the Project 

components including open pits, rock storage facilities, the Treaty Process Plant, and the Tailing 

Management Facility (TMF), as well as ancillary components such as buildings, roads, tunnels, 

power generation facilities, and transmission lines, which includes existing and proposed access 

roads.  

Potential downstream effects of the Project include areas immediately downstream of the Treaty 

Creek / Bell-Irving River confluence, and the Unuk River at the Canada/United States border.  

36.3.2 Temporal Boundaries 

For the purposes of the effects assessment, the temporal boundaries include the following 

four phases: 

• construction: 5 years; 

• operation: 51.5-year life of the Project; 

• closure: 3 years; and 

• post-closure: 250 years, including monitoring. 
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36.4 Identification of Renewable Resources 

Renewable resources that have been identified for further assessment, based on the approach 

described in Section 36.2, are listed in Table 36.4-1. They include air quality, wildlife (moose 

[Alces alces], mountain goat [Oreamnos americanus], grizzly bear [Ursus arctos]), wetland 

birds, and fish (Pacific salmon [Oncorhychus spp.], rainbow trout [O. mykiss], bull trout 

[Salvenius confluentus], and Dolly Varden [S. malma]). Water quality was not considered in the 

assessment because fish are considered to be a proxy for water quality. Guidelines for the 

protection of freshwater aquatic life are more stringent than drinking water guidelines; if 

freshwater aquatic life guidelines are met, drinking water will also not be affected.  

36.4.1 Present and Future Use of Renewable Resources 

The parties who presently use or have rights to renewable resources were identified by referring 

to Chapter 23, Land Use, of the Application/EIS. Aboriginal and other groups with interests in 

the Project area or that are located downstream of the Project are described below. 

36.4.2 Nisga’a Nation 

The Project is located in the Nass Area as defined in the Nisga’a Final Agreement (NFA). 

In addition to the transfer to 1,992 km
2
 of Crown land to Nisga’a Nation (now known as Nisga’a 

Lands, owned collectively by Nisga’a Nation), the NFA established a variety of rights in regard 

to use and management of natural resources in the Nass Wildlife Area and Nass Area (NLG, 

Province of BC, and Government of Canada 1998). 

The PTMA is located in the Nass Area, as well as the Treaty Creek access road (TCAR), a 

portion of the Mitchell-Treaty Twin Tunnels (MTT), and the transmission line. The PTMA is 

located approximately 200 km upstream of the Lower Nass River and Nisga’a Lands as defined 

in the NFA. The Mine Site and Coulter Creek access road (CCAR) is situated outside any lands 

with Nisga’a interests. 

Traditionally the Nisga’a harvest of fish, wildlife, birds, and plants followed a seasonal cycle 

governed by the quality and abundance of certain species at different times of the year: furs in 

late winter, oolichan in the spring, salmon in the summer, berries in late summer, and large 

mammals in the fall. Contemporary subsistence resource use remains an important contributor to 

household livelihoods in Nisga’a communities, although certainly not as widespread or critical to 

survival as it was in the past. Contemporary economic uses of the land, which include recreation 

and tourism, commercial forestry, and an inland commercial fishery, are described in Chapter 29, 

Nisga’a Interests.  

36.4.3 First Nation Rights and Interests 

Project components are located in the traditional territory of the Tahtlan Nation and Skii km Lax Ha. 

First Nations downstream of the Project include the Gitanyow First Nation and Gitsxan Nation, and 

Skii km Lax Ha. Chapter 29, First Nation interests, provides information on each First Nations’ 

current use of land and resources.  
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A portion of the CCAR from where it crosses the Unuk River heading north, the eastern portion 

of the MTT, the PTMA, the TCAR, and the transmission line are within the Tahltan traditional 

territory. The main Tahltan communities of Telegraph Creek and Iskut are roughly equidistant 

from the Project, which lies approximately 140 km (straight line distance) to the south. 

Travelling north by road on Highway 37 from the turn off for the TCAR, it is approximately 

181 km to Iskut, and a further 83 km to Dease Lake. Telegraph Creek is another 108 km by road 

southwest from Dease Lake.  

The Skii km Lax Ha claim an area covering the Mine Site and the PTMA, and portions of the 

Project’s haul route along highways 37 and 37A. The Skii km Lax Ha live mostly in the 

communities of Hazelton and New Hazelton, about 200 km (straight line distance) southeast of 

the PTMA and Mine Site. 

None of the Project components are located in Gitanyow traditional territory. The northern 

boundary of the Gitanyow territory lies approximately 36 km south on Highway 37 from the 

TCAR turn off. The reserve community of Gitanyow along Highway 37 is approximately 

210 km south from the TCAR entrance.  

None of the Project components are located in the Gitxsan traditional territory. For the most part, 

it falls on the east side of the Bell-Irving River. The Bell-Irving River flows through portions of 

the Gitxsan territory, including asserted territory of wilp Skii km Lax Ha, from the settlement of 

Bell II to its confluence with the Nass River. Gitxsan communities are about 230 km south of the 

entrance to the TCAR and Highway 37. Gitxsan communities are clustered in the vicinity of 

Hazelton farther up the Skeena Valley along Highway 16. 

36.4.4 Commercial and Non-Commercial Land Uses 

Chapter 23, Land Use, of the Application/EIS provides an overview of land uses in the Project 

area. Commercial land use interests in the Project area include guide outfitters, mountaineering 

guides, heli-ski operators, guided whitewater rafting, angling guides, water and forest licencees, 

and trappers.  

Three guide outfitting licences overlap the wildlife RSA, and one of the licences overlaps the 

wildlife LSA. The RSA is located within three different Wildlife Management Units (WMUs), 

two of which overlap the wildlife LSA. Moose is the most desired species among resident 

hunters. 

Seven trapping licences overlap the wildlife RSA, three of which also overlap the wildlife LSA. 

Two licence areas are held by members of the Skii km Lax Ha. Three of the licences within the 

RSA have no reported trapping activity. Six commercial recreation licences intersect or lie 

within the wildlife RSA. Five of these licences also intersect the LSA. 

Guided angling is offered through the Bell 2 Lodge by independent operators. Trappers with 

traplines in the RSA primarily trap American marten (Martes americana). The effects 

assessment determined that the Project would not have significant effects on American marten, 

and American marten are not discussed further. 



 

 

Table 36.4-1.  Summary of Residual Effects on Renewable Resources 

Renewable 
Resource Utility Residual Effect Timing of Effect Magnitude Extent Duration Reversibility 

Context: Uniqueness/ 
Resilience 

Residual Effect 
Significance 

Ambient Air 
Quality 

Supports human, plant, 
and animal life 

Degradation of air quality from 
emissions of dust and criteria 

air contaminants (CACs) 

Construction Low to medium Landscape to 
regional 

Medium Short-term Neutral Not Significant 
(Moderate) 

Fish  
(Rainbow 
Trout, Dolly 
Varden, 
Salmon) 

Current use of lands 
and resources (fishing), 

angling guides, 
recreational fishing 

Degradation of surface water 
quality due to metals, process 

chemicals, petroleum products, 
or nitrogenous compounds 
resulting in toxicity to fish 

Construction, 
operation, closure, 

post-closure 

High Regional Construction: Short;  
Operation: Long; 

Closure and post-closure: 
Medium 

Long-term High Not Significant 
(Moderate) 

Moose Current use of lands 
and resources 

(hunting), guide-outfitter 
allocations, resident 

hunters 

Overall residual effect Construction, 
operation 

Medium Landscape Far-future Long-term High Not Significant 
(Moderate) 

Mountain Goat Current use of lands 
and resources 

(hunting), guide-outfitter 
allocations, resident 

hunters 

Habitat loss; 
Habitat degradation; 

Sensory disturbance at 
MineSite;  

Overall residual effect 

Construction, 
operation 

Medium Habitat loss: local;  
Sensory 

disturbance and 
overall: landscape 

Habitat Loss and overall: 
far-future; 

Sensory Disturbance: 
Long-term 

Long-term Neutral Not Significant 
(Moderate) 

Grizzly Bear Current use of lands 
and resources 

(hunting), guide-outfitter 
allocations, resident 

hunters 

Direct mortality; 
Disruption of movement; 

Overall residual effect 

Construction, 
operation 

Low Local Far-future Long-term Neutral;  
High for overall effect 

Not Significant 
(Moderate) 

Wetland Birds Current use of lands 
and resources 

(hunting), guide-outfitter 
allocations, resident 

hunters 

Chemical hazards from the 
TMF, Water Storage Facility, 
and receiving waters of Unuk 
River and North Treaty Creek 

Operation Medium Landscape Far-future Long-term Neutral Not Significant 
(Moderate) 

Notes: Effects to Dolly Varden were rated as not significant (moderate) for operation and closure, but have been listed for post-closure in the table with other species as a conservative measure; effects on bull trout were found to be not significant (minor) and are therefore not listed; 
WTP=water treatment plant; RSA=regional study area 
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Non-commercial interests include resident hunters and fishers.  

36.5 Potential Effects on Capacity of Renewable Resources 

Within the respective LSAs and RSAs, the productive capacity of renewable resources identified 

in Table 36.4-1 may be diminished if the potential effects of the Project on these resources are 

significant and not reversible. Significant adverse effects may include the elimination or 

significant reduction of the resource itself, degradation or loss of habitat that supports the 

resource, or disruption of the the functional capacity of the system to regenerate the resource. 

36.5.1 Air Quality 

The Project’s residual effects on air quality are assessed in Chapter 7 of the Application/EIS, 

while implications for Nisga’a Nation, First Nations, and any other resource users are 

summarized in Chapters 23, 29, and 30. The residual effects of the Project on ambient air quality 

were evaluated with respect to the potential impairment of continued provisioning of healthy air: 

criteria air contaminants (CACs) and dust. The Project’s residual effects on air quality are 

summarized below: 

• Residual adverse effect: degradation of ambient air quality as a result of the Project, 

which could affect human and biotic health. 

• Significance: the Project is predicted to have not significant (moderate) residual effects 

on changes to ambient air quality only during the short construction phase. 

• Duration and extent of effect: residual effects on air quality from the Project are 

predicted to occur during the construction phase, and will primarily occur over a 

localized area, with some regional effects, depending on atmospheric mixing conditions, 

wind speed, and wind direction. 

• Reversibility of effect and resilience: residual effects of the Project on air quality are 

considered reversible in the short term. The atmosphere is considered to have a neutral 

resilience to air quality contaminants, meaning that its long-term functioning is not 

affected by higher short-term contaminant levels. 

Based on the assessment of the effects of the Project on ambient air quality (that may affect 

sensitive human and animal receptors in the LSA/RSA directly or as a result of wet or dry 

deposition), summarized above, it is expected that the capacity of the atmosphere to continue to 

provide clean air will not be affected. The magnitude of the effect on air quality is considered 

low to medium, occurring on a regular frequency over the five year construction phase only. 

With the implementation of mitigation measures, described in Chapter 7 and the Air Quality 

Management Plan (Chapter 26, Section 26.11), in combination with the atmosphere’s ability to 

flush or disperse contaminants, air quality effects will not be persistent in the air column above 

the LSA and RSA. Therefore it is deemed that the capacity of the atmosphere to continue 

provisioning clean air for both present and future generations in the Project area will not be 

significantly compromised by the Project. 
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36.5.2 Fish 

The Project’s residual effects on fish are assessed in Chapter 15 of the Application/EIS, while the 

implications for Treaty Nations, First Nations, and other resource uses are summarized in 

Chapters 23, 29, and 30. The potential for residual effects on fish as a result of Project activities 

were assessed for the following: direct mortality, noise, erosion and sedimentation, and water 

quality degradation leading to toxicity in fish.  

As listed in Table 36.4-1, water quality degradation was identified as a potential residual effect 

downstream of the Mine Site Water Treatment Plant (WTP) discharge outfall. Data from the 

predictive water quality model (Chapter 14) indicate that there is potential for Project-related 

increases in selenium water concentrations originating from the Mine Site WTP, which may lead 

to selenium bioaccumulation and toxicity in fish residing downstream in lower Sulphurets Creek 

(below the cascades) or in the Unuk River. This potential residual effect relating to increased 

selenium concentrations was determined to be not significant (moderate), which informed the 

overall determination of not significant (moderate) effects on fish. All other potential Project-

related residual effects on fish VCs (i.e., Dolly Varden, bull trout, rainbow trout/steelhead, and 

Pacific salmon) were assessed as not significant (minor), and are not likely to affect fish 

population viability. 

Downstream of the Tailing Management Facility (TMF; in the Processing and Tailing 

Management Area [PTMA]), the potential for residual effects was determined to be not 

significant (minor) with no predicted effect on fish population viability. 

The Project’s residual effects on fish are summarized below: 

• Residual effects: the primary residual effect to fish in lower Sulphurets Creek or the 

Unuk River is the bioaccumulation of selenium, which may lead to the potential for 

adverse effects (toxicity) in fish, which is likely to vary by species. Some uncertainty was 

identified in this assessment, which will be addressed through a follow-up monitoring 

plan (described in Section 26.18.2), and in Chapter 38. 

• Significance: Project-related residual effects due to increases in selenium water 

concentration was determined to be not significant (moderate). 

• Duration and extent of effect: residual effects of the Project on fish will be limited to 

downstream effects from the WTP within the RSA in Lower Suphurets Creek (SC3) and 

in the Unuk River. Downstream of the monitoring site at UR2 (35 km downstream of the 

Mine Site at the BC-Alaska border), selenium concentrations are predicted to be below 

provincial and Alaskan state water quality guidelines, but greater than baseline 

concentrations at times. Predicted effects may have the potential to persist into the far-

future if selenium concentrations associated with the Mine Site WTP discharge are 

greater than water quality guidelines, during all phases of the Project.  

• Reversibility of effect and resilience: residual and cumulative effects of the Project on 

water quality are considered reversible in the long term, although the resilience of the 

affected fish populations may be low.  
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Since water selenium concentrations may increase above both water quality guidelines limits and 

background concentrations at the SC3 (Lower Sulphurets) and UR1 (Unuk River) sites, it is 

probable that fish tissue residues of selenium will also increase as a result of higher levels of 

selenium in the aquatic food chain (Chapter 15). The potential for accumulation of selenium will 

decrease with distance from the discharge point.  

The probability that toxicity (due to bioaccumulation of selenium) may occur in fish species is 

less certain, since increased tissue residues do not necessarily mean increased toxicity until a 

threshold level is reached. There is uncertainty about whether this toxic threshold level will 

occur in fish in Lower Sulphurets Creek (below the cascades) or in the Unuk River as a result of 

Project activities. The uncertainty identified in this assessment will be addressed by effluent 

quality monitoring in the Water Management Plan (Section 26.17) and by the implementation of 

an Aquatic Effects Monitoring Plan (Section 26.18.2), which includes monitoring of water 

quality, sediment quality, periphyton, and benthic invertebrate and fish tissue metal 

concentrations. Additional adaptive management strategies may be developed based on the 

findings of the monitoring plan, with the goal of minimizing potential effects to fish, aquatic life, 

and fish habitat. Overall, the potential for residual effects to Dolly Varden, rainbow 

trout/steelhead, and Pacific salmon was determined to be not significant (moderate), indicating 

that effects are possible but may not occur. 

Many of the fish within the Unuk River watershed may reside outside of potentially affected 

areas, such as in tributaries of the Unuk River. Fish located in tributaries that do not receive 

water that may be affected by Mine Site WTP discharge are less likely to be affected by changes 

in water quality in Sulphurets Creek or the Unuk River. As well, these potential effects in fish 

may occur in an area where fishing activities for these species are minimal due to access 

limitations. Thus, these predicted residual effects are likely to have negligible effects on the use 

of fisheries downstream of the Project, and the Project is not expected to affect the long-term 

sustainability of renewable fisheries resources overall.  

36.5.3 Wildlife 

The ability of wildlife resources to provide renewable resources for present and future 

generations is discussed below. Present and future generations that live close to, and benefit 

from, these services and renewable resources in the local and regional area of the Project are 

Aboriginal groups, including Nisga’a Nation, Tahltan Nation, Gitanyow First Nation, Gitxsan 

Nation, and Skii km Lax Ha. Hunting in the regional area is also a recreational activity 

undertaken by residents in nearby communities, including Stewart, Meziadin Junction, Terrace, 

and Smithers.  

36.5.3.1 Moose 

Residual effects of the Project on moose are assessed in Chapter 18 of the Application/EIS, while 

the implications for Treaty Nations, First Nations, and other resource uses are summarized in 

Chapters 23, 29, and 30. The overall residual effects on moose were based on the assessment of 

habitat loss and alteration, disruption of movement, direct mortality, indirect mortality, and 

chemical hazard.  
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• Residual effects: The residual effects of the Project on moose are declines in moose 

populations overall, with emphasis on traffic-related mortality.  

• Significance: The significance of Project-related residual effects (habitat loss, disruption 

of movement, direct mortality, indirect mortality, and chemical hazards) on moose were 

predicted to be not significant individually. However, because these effects may interact 

in an additive or synergistic way, an overall combined effect that may have a different 

magnitude or extent for the local moose population within the RSA was evaluated; the 

significance of the overall residual effect is anticipated to be not significant (moderate). 

• Duration and extent of effect: The overall residual effect on moose is predicted to last 

into the far future, and occurs at a landscape scale for the Project, and at a larger regional 

scale when cumulative effects are considered.  

• Reversibility of effect and resilience: the overall residual effect on moose from the 

Project is reversible in the long term, although the resilience of the population is low. 

The population of moose in the Project area has been declining in recent years and is now 

being managed according to a conservation plan introduced by the Nisga’a Lisims 

Government. In 2007, the Nisga’a Lisims Government conducted an aerial survey of the 

moose population in the Nass Wildlife Area, south of the Nass Area and the Project 

footprint, and determined that it had declined by 50% since 2001 (i.e., from 1,600 

individuals to approximately 800). 

The potential for the Project to affect moose as a renewable resource must be considered within 

the broader context of the declining moose population in the regional area due to external factors 

such as overharvesting (Chapter 18, Section 18.9.2.4; Appendix D in Appendix 22-C). 

In addition, there is uncertainty as to the prospects of future development in the region, and any 

corresponding increase in highway traffic, an important consideration as wildlife mortality rates 

would rise as a result of vehicle-wildlife collisions. Seabridge conducted a population viability 

analysis of the Nass moose population, which found that the moose population is sensitive to 

relatively minor changes in overall mortality, due to its current population size. This sensitivity is 

partly due to the type of model used for the analysis (provided by the BC Ministry of 

Environment). However, the modeling results also suggested that traffic from the KSM Project 

alone is not predicted to cause a regional decline in the moose population.  

The level of future industrial development along the Highway 37 corridor is uncertain. 

It is unlikely that all currently proposed and reasonably foreseeable future mine projects will be 

developed at the same time. To address the uncertainty, two possible future scenarios were 

evaluated for potential cumulative effects on moose, linked to increased mortality from traffic 

accidents: a “likely development scenario”, with one to three mining projects concurrently 

entering production, and an “unlikely development scenario”, where most or all reasonably 

foreseeable future projects go ahead as planned.  

Under the likely development scenario, which would have moderate traffic, the cumulative 

effects on moose in the cumulative effects assessment area (which includes the Nass Wildlife 

Area) were assessed as not significant (moderate). The unlikely development scenario, in 

contrast, is associated with high traffic, which was assessed as a significant (major) effect on the 
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moose population due to increased mortality associated with traffic accidents. This assessment 

has relatively low certainty because the likelihood of most or all proposed projects proceeding 

simultaneously is low, and the model structure is posited to cause it to be overly sensitive to 

small reductions in survival. 

The Proponent has developed mitigation measures designed to minimize the Project’s effect on 

moose, including restricting access to Project access roads and only permitting traffic that is 

required for the Project, de-activating roads once they are no longer required, partially 

deactivating some mine components, and partially re-vegetating during the post-closure phase. 

As well, infrastructure such as bridges and roads will be designed to minimize obstruction of 

wildlife movement. A no-hunting prohibition will be implemented for Project staff and 

contractors, and all vehicles will obey traffic signs so as to reduce the risk of vehicle-wildlife 

collisions.  

The Proponent will consider participating in regional monitoring programs by contributing to 

regionally-based monitoring initiatives where those monitoring initiatives replace proposed 

KSM Project-specific monitoring, and where these monitoring activities are actively managed by 

relevant provincial authorities with regulatory oversight for provincial highways and wildlife 

populations. As part of the environmental monitoring program for the Project, a Wildlife 

Management and Monitoring Plan (Chapter 26, Section 26.21) will be implemented to document 

wildlife (including moose) changes in abundance, behaviour, health, and habitat use resulting 

from Project construction, operation, closure, and post-closure. It includes objectives for meeting 

legislative requirements as well as actions to avoid, control, and mitigate the effects of the 

Project. In addition, the Wildlife Effects Monitoring Program (WEMP), Section 26.21.3, outlines 

the goals of the monitoring program for moose, and identifies the frequency of monitoring 

activities. The WEMP provides information to direct the actions of the Proponent in minimizing 

potential effects of the proposed Project on moose. Consistent with the Proponent’s commitment 

to continual improvement, wildlife management for the Project will take an adaptive 

management approach. 

Although the modelling results suggest that the KSM Project is not, by itself, expected to cause a 

significant adverse effect on the moose population, given complex ecological processes, the 

already declining population size, and the low level of anticipated development in the area, it is 

unknown whether the moose population has the capacity to continue to act as a renewable 

resource and provide hunting opportunities to Aboriginal groups in the Project area, both for 

present and future generations. Partly to address this uncertainty, the suitability and effectiveness 

of measures implemented to mitigate or compensate for adverse effects on moose are subject to a 

follow-up program, which will be conducted as described in the WEMP. As an adjunct to the 

objectives identified in the WEMP, the follow-up program will evaluate the implementation and 

effectiveness of mitigation measures, verify the predictions of the EA, and identify opportunities 

for adaptive management. 

36.5.3.2 Mountain Goat 

The effects of the Project on mountain goat are assessed in Chapter 18 of the Application/EIS, 

while the implications of these potential effects for Treaty Nations, First Nations, and other 
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resource uses are summarized in Chapters 23, 29, and 30. Residual effects for mountain goat 

were assessed to be habitat loss and alteration, disruption of movement, sensory disturbance, 

direct mortality, indirect mortality, and chemical hazard.  

• Residual effects: Project effects on mountain goat are linked to functional habitat loss 

through sensory disturbances, and direct habitat loss and alteration because of Project 

infrastructure. Mountain goats are generally sensitive to noise, and helicopter traffic and 

mine activities such as blasting may cause them to leave otherwise suitable habitat 

surrounding the Project.  

• Significance of effect: The Project is predicted to result in not significant (moderate) 

effects to the local mountain goat population, mostly caused by sensory disturbance, 

habitat loss, and habitat alteration. 

• Duration and extent of effect: Residual effects due to localized habitat loss and alteration 

on the Mine Site are considered to extend into the far future as some of the affected areas 

will not be reclaimed. Mountain goats may be able to adapt and move back into some of 

these areas after Project closure. Residual effects associated with sensory disturbance will 

extend over a long-term period, but will diminish after closure when noise and other 

disturbances cease. Both individual effects, and the overall effect are considered to be 

reversible in the long-term.  The geographic extent of this effect is localized to the Mine 

Site near the pits and rock storage facilities, where approximately 1,150 ha of high-

quality mountain goat winter habitat, and 550 ha of Ungulate Winter Range will be 

removed or altered through Project construction; however, the total loss and alteration of 

habitat is predicted to be 2% of the available winter habitat in the RSA. 

• Reversibility of effect and resilience: While sensory disturbance should terminate once 

the operation phase ends, the residual effect of habitat loss and alteration is considered to 

be irreversible, although the overall resilience of the population is high. 

After the implementation of mitigation measures, the Project-related residual effect on the 

mountain goat population is considered to be a moderate, not significant effect. 

Mitigation measures for sensory disturbance will include developing and following helicopter 

flight plans to avoid critical mountain goat winter habitat; maintaining noise controls on vehicles, 

including the installation and regular maintenance of mufflers; and the continued monitoring of 

noise. Mitigation measures for habitat loss and disruption of movement include the partial 

deactivation of some mine components and partial re-vegetation of disturbed areas post-closure. 

Infrastructure such as bridges and roads will be designed to minimize movement obstruction. 

During construction and operation, public access to Project roads will be restricted, and only 

traffic that is required for the Project will be allowed to use access roads. At closure, all 

non-essential roads will be deactivated and traffic will be greatly reduced. A no-hunting 

prohibition will be implemented for Project staff and contractors, and all vehicles will obey 

traffic signs so as to reduce vehicle-wildlife collisions. 

The majority of Project effects on mountain goats, for both noise and habitat loss, will occur at 

the Mine Site, which is currently difficult to access and therefore limits harvesting activities. 

Only a small (2%) area of available winter habitat in the RSA will be lost or altered from the 



Capacity of Renewable Resources 

July 2013 Application for an Environmental Assessment Certificate / Environmental Impact Statement Seabridge Gold Inc. 

REV D.1-b 36–15 Rescan™ Environmental Services Ltd. (868-016) 

Project, which represents a minor proportion over the broader regional area. The regional 

population of mountain goats is robust enough to support and absorb this minor change to habitat 

quality and quantity in the RSA. Because of these reasons, it is not anticipated that the capacity 

of mountain goats to continue to act as a renewable resource for hunting purposes for present and 

future users in the area will be affected.  

36.5.3.3 Grizzly Bear 

The residual effects of the Project on grizzly bear are assessed in Chapter 18 of the 

Application/EIS, and the implications for Treaty Nations, First Nations, and other resource uses 

are summarized in Chapters 23, 29, and 30. Residual effects for grizzly bear were assessed to be 

habitat loss and alteration, disruption of movement, direct mortality, indirect mortality from 

increased poaching pressure, and attractants creating bear-human conflicts.  

• Residual effects: The primary Project effects for grizzly bear are linked to the additive or 

synergistic effects of all residual effects (habitat loss and alteration, disruption of movement, 

direct mortality, indirect mortality, and attractant) acting in combination together. 

• Significance of effect: While all individual residual effects are predicted to have minor, 

not significant effects on grizzly bear populations within the RSA, these residual effects 

synergistically contribute to a not significant (moderate) overall residual effect on 

grizzly bear.  

• Duration and extent of effect: The duration of the effect on grizzly bears for the Project is 

predicted to extend into the far future. The overall Project effects are local in scale.  

• Reversibility of effect and resilience: Project-related effects are reversible over the 

long-term. The overall effects on grizzly bears are expected to cease at the end of 

operation and be reversible in the long-term.  

As stated above, the residual effects for grizzly bears are habitat loss and alteration, disruption of 

movement, direct mortality, indirect mortality, and attractants. These individual effects are 

assessed for their potential to interact, creating additive or synergistic effects that would have a 

different magnitude or extent for the local grizzly bear population. Several factors were 

considered when evaluating the overall magnitude of the potential effect on bears, including: (1) 

the amount of high-quality habitat in the RSA that is predicted to be lost or altered is relatively 

low, (2) salmon food sources on the Unuk River are not predicted to be affected, (3) existing 

human disturbance and activity (i.e., forestry, roads, and hunting) in the area, (4) the large home 

range size and habitat generalist preference of bears, and (5) mitigation to minimize residual 

effects. The overall Project-related residual effect on the local grizzly bear population is not 

anticipated to cross a significant threshold or to adversely affect the viability of the local 

population.  

As the regional grizzly bear population is considered to be healthy and stable, the broader 

population base should act as a buffer to any residual adverse effects. The Project is not expected 

to affect the ability of present and future generations to harvest grizzly bear resources. 
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36.5.3.4 Wetland Birds 

Wetland birds include waterfowl and wading birds such as ducks, geese, swans, loons, and 

grebes. Potential effects of the Project on wetland birds are assessed in Chapter 18 of the 

Application/EIS, with the implications for Treaty Nations, First Nations, and other resource uses 

summarized in Chapters 23, 29, and 30. Residual effects from the Project were found on wetland 

birds for direct habitat loss and alteration, and chemical hazards. 

• Residual effects: The primary Project effects for wetland birds are linked to direct 

habitat loss and alteration from the loss of wetland in the TMF footprint, as well as 

uptake of chemicals of potential concern (COPC) through bioaccumulation within the 

aquatic food web.  

• Significance of effect: The loss and alteration of habitat was evaluated as a minor, not 

significant effect on wetland birds, as only 3.9% (311 ha) of the overall wetland bird 

habitat will be lost or altered within the RSA, primarily in the TMF and along the TCAR. 

Some of the affected habitat will be reclaimed through the Wetland Habitat 

Compensation Plan (Appendix 16-B). Exposure to chemical hazards (as a result of 

contaminants in the tailing discharge) was evaluated to be a moderate, not significant 

effect. Although surface water quality within the Project area is predicted to meet water 

quality guidelines for the protection of freshwater aquatic life, some COPC (i.e., selenium 

and mercury) may bioaccumulate in the food chain, exposing the direct consumers of 

aquatic organisms (i.e., wetland birds) to harmful COPC concentrations. Naturally 

elevated levels of selenium in Dolly Varden above fish tissue guidelines are observed in 

the PTMA and in the Mine Site area. 

• Duration and extent of effect: The duration of the effect of chemical hazards on wetland 

birds at the Project, is predicted to extend into the far future, and occurs at the 

landscape scale.  

• Reversibility of effect and resilience: Project effects on wetland birds are reversible 

over the long-term. The population of wetland birds should be considered resilient due to 

their migratory nature and the abundance of available habitat within the RSA.  

Chemical hazards may result in a Project-related residual effect on migratory wetland birds 

because of the potential for wetland birds to bioaccumulate COPC when consuming vegetation 

and aquatic insects. Wetland birds could potentially be at risk when ingesting primary and 

secondary producers in the Unuk River and North Treaty Creek, and in post-closure, from the 

reclaimed TMF.  

While the risk of chemical hazards cannot be fully eliminated, mitigation measures can reduce 

the risk of harm to wetland birds. Mitigation measures for the protection of water quality are 

outlined in Chapter 14 of the Application/EIS, and include the monitoring of effluent water 

quality to ensure regulatory compliance with permitted discharge criteria, as well as the Aquatic 

Effects Monitoring Plan (Chapter 26, Section 26.18.2) that includes regular monitoring of water 

quality, sediment, benthic invertebrates, and fish tissue.  
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The capacity of renewable resources was assessed using a worst-case scenario where wetland 

birds are assumed to forage for a substantial amount of time on insects and vegetation with 

elevated concentrations of COPC. However, the worst-case scenario is countered by a 

considerable lack of breeding habitat within the RSA where wetlands birds may actually be 

exposed to elevated COPC. Furthermore, birds are highly mobile and are likely to forage in areas 

not affected by Project activities. Finally, the use of wetland birds as a renewable resource (i.e., 

for hunting purposes) is minimal due to difficulties in accessing the area. Taken in combination 

with each other, wetland birds are not likely to be significantly affected by Project acitivities and 

the Project is not expected to affect the long-term sustainability of harvesting wetland birds 

resources overall. 

36.6 Conclusions 

The result of the assessment of the capacity of renewable resources to continue to provide 

services to present and future generations is shown in Table 36.6-1. 

As discussed previously, and as shown in Table 36.6-1, the capacity of renewable resources to 

continue to meet the needs of the present and those of the future is not anticipated to be 

significantly affected by the Project for air quality, fish, mountain goat, grizzly bear, and wetland 

birds. Because of pre-existing pressures on the regional moose population, and in the absence of 

any focused recovery management strategy, it is unknown whether moose populations will be 

able to sustain harvesting opportunities for local users, both over the life of the mine and into the 

far future. As described in Section 36.5.3.1, the Follow-Up Program, as described in the WEMP 

outlined in  26.21.3, will help to address this uncertainty for moose, and will implement adaptive 

management where needed based on monitoring results. 

Table 36.6-1.  Effects of KSM Project on the Capacity for 
Renewable Resources 

Renewable Resource 

Present Capacity of Renewable 
Resource Impaired?  

(Life of Mine) 

Future Capacity of Renewable 
Resource Impaired?  

(Post-closure) 

Air quality No No 

Fish   No No  

Moose Unknown Unknown 

Mountain goat No No 

Grizzly bear No No 

Wetland birds No No 

  



Capacity of Renewable Resources 

July 2013 Application for an Environmental Assessment Certificate / Environmental Impact Statement Seabridge Gold Inc. 

REV D.1-b 36–18 Rescan™ Environmental Services Ltd. (868-016) 

References 

2012. Canadian Environmental Assessment Act, SC 2012, c 19, s 52). 

Amec. 2008. Volume 5 Effects Assessment, 5.19 Sustainability. In Mt Milligan Copper-Gold Project 

Environmental Assessment.Produced for Terrane Metals Corp. by Amec. 

Amec. 2011. Kitsault Mine Project Environmental Assessment: Additional Requirements for 

Comprehensive Studies, Mediations and Review Panels. Section 22. Prepared for Avanti Mining 

Inc. by Amec: Canada. 

Athena Sustainable Materials Institute. 1994. Assessing the Relative Ecological Carrying Capacity 

Impacts of Resource Extraction. http://calculatelca.com/wp-content/themes/athena/images/

LCA%20Reports/ECC_Impacts_of_Resource_Extraction.pdf (accessed February 2013). 

Canadian Envrionmental Assessment Agency. 1999. Cumulative Effects Assessment Practicioners Guide. 

Prepared for teh Canadian Environmental Assessment Agency by the Cumulative Effects 

Assessment Working Group:  

Government of Canada. 2012. Responsible Resource Development. Canada's Economic Action Plan. 

http://actionplan.gc.ca/en/initiative/responsible-resource-development (accessed January 2013). 

Kemess North Mine Joint Review Panel. 2007. Kemess North Copper-Gold Mine Project: Joint Review 

Panel Report. Ottowa, Ontario. 

NLG, Province of BC, and Government of Canada. 1998. Nisga’a Final Agreement. Nisga’a Lisims 

Government, Province of British Columbia, and Government of Canada New Aiyansh, BC. 

Paehlke, R. 1993. Ecological Carrying Capacity Effects of Building Materials Extraction. Vancouver, 

BC.: Forintek Canada Corp. 

Rees, W. E. 1992. Ecological footprints and appropriated carrying capacity: what urban economics leaves 

out. Environment and Urbanization, 4 (2): 121-38. 

Timko, J. A., and Innes, J.L. 2009. Evaluating ecological integrity in national parks: case studies from 

Canada and South Africa. Biological Conservation, doi:10.1016/j.biocon.2008.11.022:  

 

  


	Search
	Document Map
	Main Report
	Preface
	Acknowledgements
	Executive Summary
	Acronyms and Abbreviations
	Glossary
	Table of Concordance
	Table of Contents
	1. Overview of the Proposed Project
	2. Assessment Process
	3. Information Distribution and Consultation
	4. Project Description
	5. Environmental Assessment Methodology
	6. Greenhouse Gas Emissions (Climate Change)
	7. Air Quality
	8. Terrain, Surficial Geology, and Soils
	9. Geohazards
	10. Geochemistry
	11. Groundwater Quantity
	12. Groundwater Quality
	13. Surface Water Quantity
	14. Surface Water Quality
	15. Fish and Aquatic Habitat
	16. Wetlands
	17. Terrestrial Ecosystems
	18. Wildlife and Wildlife Habitat
	19. Noise
	20. Economics
	21. Heritage
	22. Social
	23. Land Use
	24. Visual and Aesthetic Resources
	25. Human Health
	26. Environmental Management and Monitoring Plans
	27. Closure and Reclamation
	28. Reporting
	29. Nisga’a Nation Rights and Interests
	30. First Nations Rights and Interests
	31. Navigable Waters
	32. Need for and Alternatives to the Proposed Project
	33. Alternative Means of Undertaking the KSM Project
	34. Effects of the Environment on the Proposed Project
	35. Environmental Effects of Accidents and Malfunctions
	36. Capacity of Renewable Resources
	36.1 Introduction
	36.1.1 Regulatory Context
	36.1.2 Scientific Background

	36.2 Methodology
	36.2.1 Identification of Renewable Resources
	36.2.2 Identification of Parties
	36.2.3 Assessment of Capacity of Natural Resource

	36.3 Spatial and Temporal Boundaries
	36.3.1 Spatial Boundaries
	36.3.2 Temporal Boundaries

	36.4 Identification of Renewable Resources
	36.4.1 Present and Future Use of Renewable Resources
	36.4.2 Nisga’a Nation
	36.4.3 First Nation Rights and Interests
	36.4.4 Commercial and Non-Commercial Land Uses

	36.5 Potential Effects on Capacity of Renewable Resources
	36.5.1 Air Quality
	36.5.2 Fish
	36.5.3 Wildlife
	36.5.3.1 Moose
	36.5.3.2 Mountain Goat
	36.5.3.3 Grizzly Bear
	36.5.3.4 Wetland Birds


	36.6 Conclusions
	References

	37. Cumulative Environmental Effects Assessment
	38. Follow-up Program
	39. Conclusions

	Appendices
	Chapter 2 Appendices
	Appendix 2-A MMER Schedule 2 Amendment Application
	Appendix 2-B International Rivers Improvements Act Licence Application
	Appendix 2-C Explosives Permit Application

	Chapter 3 Appendices
	Appendix 3-A Initial KSM Project Brochure (2008)
	Appendix 3-B KSM Project Factsheets (2010-2012)
	Appendix 3-C KSM Project Posters (2010-2012)
	Appendix 3-D KSM Project Economics Infographic (2012)
	Appendix 3-E Careers in Mining Infosheets (2011-2012)
	Appendix 3-F Summer 2010 KSM Project Open House PowerPoint Presentation and Notification
	Appendix 3-G 2011 KSM Project Advertorials, Meeting Notices, and Newspaper Articles
	Appendix 3-H 2012 KSM Project Advertorials, Meeting Notices, and Newspaper Articles
	Appendix 3-I Feedback Forms
	Appendix 3-J Summary of Communications with Nisga’a Nation
	Appendix 3-K Nisga’a Nation Issues and Responses
	Appendix 3-L Proposed Issues and Responses Tracking Table for Application/EIS Review
	Appendix 3-M Summary of Communications with First Nations
	Appendix 3-N First Nations Issues and Responses
	Appendix 3-O Tahltan Community Meetings Outreach Materials
	Appendix 3-P Summary of Communications with Government Agencies and Local Governments
	Appendix 3-Q Government Agencies and Local Government Issues and Responses
	Appendix 3-R Summary of Communications with the Public and Stakeholders
	Appendix 3-S Public and Stakeholder Issues and Responses

	Chapter 4 Appendices
	Appendix 4-A Summary of KSM Project Areas, Major Project Components, Phase, and Reclamation
	Appendix 4-B KSM Property Claims Information
	Appendix 4-C 2012 KSM Prefeasibility Study
	Appendix 4-D KSM Mine Plan
	Appendix 4-E Mitchell Pit Landslide Generated Wave Modelling
	Appendix 4-F Preliminary Interpretation of the Basal Surface of the Snowfield Landslide
	Appendix 4-G Snowfield Landslide Site Investigation Summary
	Appendix 4-H Preliminary Snowfield Landslide Management Plan
	Appendix 4-I Mitchell Deposit Geotechnical Characterization
	Appendix 4-J 2012 Geotechnical Design of Rock Storage Facilities and Design of Associated Water Management Facilities
	Appendix 4-K Preliminary Assessment of Open Pit Slope Instability due to the Mitchell Block Cave
	Appendix 4-L Iron Cap Deposit Geotechnical Characterization
	Appendix 4-M Rock Storage Facilities Design Report
	Appendix 4-N 5 Year Increment Mine Area Water Management Plans
	Appendix 4-O KSM 2011 Memo on Mitchell Glacier Sub?glacial Drainage Patterns
	Appendix 4-P Temporary Water Treatment Plants for KSM Construction Period
	Appendix 4-Q 2012 Site Investigation Report for the Mine Area
	Appendix 4-R KSM High Density Sludge Water Treatment Plant Feasibility Report
	Appendix 4-S KSM Project HDS Pilot Plant
	Appendix 4-T HDS Water Treatment Plant Design and Cost Update for Increased Capacity
	Appendix 4-U KSM Water Treatment Plant Proposed Layout and Costs for Sludge Disposal Facility
	Appendix 4-V Laboratory Investigation of Hexavalent Selenium Removal from Kerr Waste Rock Leachate Water
	Appendix 4-W Active Avalanche Management Plan for the KSM Project
	Appendix 4-X Water Well Access Plans/Profiles, Mass Diagrams, Cross Sections
	Appendix 4-Y Cyanide Detoxification of Seabridge Gold Plant Wash Water
	Appendix 4-Z KSM Process Flow Diagrams and Mass Balance Figures
	Appendix 4-AA 5 Year Increment PTMA Water Management Plans
	Appendix 4-AB 2012 TMF Site Investigation
	Appendix 4-AC 2012 Engineering Design Update of Tailing Management Facility
	Appendix 4-AD Tailing management Facility Access Roads Plans/Profiles, Mass Diagrams, Cross Sections
	Appendix 4-AE North Treaty Valley Access Roads Plans/Profiles, Mass Diagrams, Cross Sections, Typical Sections
	Appendix 4-AF Treaty Creek Access Road Plans/Profiles, Mass Diagrams, Cross Sections, Typical Sections
	Appendix 4-AG Coulter Creek Access Road Plans/Profiles, Mass Diagrams, Cross Sections, Typical Sections
	Appendix 4-AH General Arrangements – Routes, Bridges, Major Culverts
	Appendix 4-AI Evaluation of Alternate Glacier Access Routes, KSM Project 2012
	Appendix 4-AJ 287 KV Treaty Creek Transmission Line
	Appendix 4-AK Treaty Creek Transmission Line Geotechnical Assessment

	Chapter 6 Appendices
	Appendix 6-A Greenhouse Gas Emissions Scoping Table

	Chapter 7 Appendices
	Appendix 7-A Air Dispersion Detailed Model Plan 2012 Addendum
	Appendix 7-B 2008 to 2011 Meteorology Baseline Report
	Appendix 7-C 2008 to 2011 Air Quality Baseline Report
	Appendix 7-D Air Quality Scoping Table

	Chapter 8 Appendices
	Appendix 8-A 2009 Soils and Terrain Baseline Report
	Appendix 8-B 2011 Terrain Maps within the KSM Project Local Study Area
	Appendix 8-C 2011 Soil Maps within the KSM Project Local Study Area
	Appendix 8-D Terrain, Surficial Geology, and Soils Scoping Table

	Chapter 9 Appendices
	Appendix 9-A Geohazard and Risk Assessment, Minesite and Coulter Creek Access
	Appendix 9-B KSM Project Geohazard Risk Reduction Summary: Rev B
	Appendix 9-C KSM Geohazards: OPC Pre-feasibility Geohazards Risk Reduction: Rev C
	Appendix 9-D KSM Project Geohazard Risk Assessment of Updated Facility Locations
	Appendix 9-E KSM Project Geohazard and Risk Assessment, Tailings Management Facility, Treaty Creek and Teigen Creek Access: Rev C
	Appendix 9-F KSM Project Terrain Stability Field Assessment of the Proposed Coulter Creek, Teigen Creek and Tunnel Spur Access Roads
	Appendix 9-G KSM Project Terrain Stability Field Assessment of the Proposed Treaty Creek, North Treaty and Tunnel Adit Access Roads
	Appendix 9-H Preliminary Geotechnical Assessment of the Snowfield Landslide
	Appendix 9-I Geohazards Scoping Table

	Chapter 10 Appendices
	Appendix 10-A 2008 to 2012 Cumulative Geochemistry Baseline Report
	Appendix 10-B Access Roads Metal Leaching and Acid Rock Drainage Potential Assessment
	Appendix 10-C 2012 to 2013 Geochemistry Baseline Updates

	Chapter 11 Appendices
	Appendix 11-A 2008 Hydrogeology Baseline Report
	Appendix 11-B 2009 and 2010 Hydrogeology Baseline Report
	Appendix 11-C 2012 Hydrogeology Baseline Data Report
	Appendix 11-D Hydrogeological Modelling Report
	Appendix 11-E Updated Hydrogeology Modelling Report, June 2013
	Appendix 11-F Water Storage Facility Seepage Mitigation Modelling
	Appendix 11-G Tailing management Facility Hydrogeological Modelling Assessment
	Appendix 11-H Groundwater Quantity Scoping Table
	Appendix 11-I 2010 Open Pit Depressurization Analyses

	Chapter 12 Appendices
	Appendix 12-A Groundwater Quality Scoping Table

	Chapter 13 Appendices
	Appendix 13-A Surface Water Hydrology Assessment Report
	Appendix 13-B KSM UBC Watershed Modelling
	Appendix 13-C 2011 Glacier Monitoring Summary Report
	Appendix 13-D Surface Water Quantity Scoping Tables

	Chapter 14 Appendices
	Appendix 14-A 2007-2011 Water Quality Baseline
	Appendix 14-B Stream Water Quality Data, KSM Project, 2012
	Appendix 14-C Lake Water Quality Data, KSM Project, 2012
	Appendix 14-D Baseline and Pilot Water Treatment Plant Toxicity Testing
	Appendix 14-E Surface Water Quality Scoping Table
	Appendix 14-F Mine Site Water Model Report
	Appendix 14-G Processing and Tailing Management Area Water Model Report
	Appendix 14-H Water Quality Model Results
	Appendix 14-I Mine Site Water Treatment Plant Staged Discharge Schedule

	Chapter 15 Appendices
	Appendix 15-A 2008 Baseline Study Report Chapter 10 – Fisheries
	Appendix 15-B 2008 Baseline Study Report, Chapter 9 – Aquatic Ecology
	Appendix 15-C 2009 Fish and Fish Habitat Baseline Report
	Appendix 15-D 2009 Aquatic Resources Baseline Report
	Appendix 15-E 2010 Fish and Fish Habitat Baseline Report
	Appendix 15-F 2010 Water Quality and Aquatic Resources Baseline Report
	Appendix 15-G 2011 Fish and Fish Habitat Baseline Report
	Appendix 15-H 2011 Fish and Fish Habitat Compensation Baseline Report
	Appendix 15-I 2012 Fish and Fish Habitat Baseline Report
	Appendix 15-J Sediment Quality Data, 2012 and Historical
	Appendix 15-K Fish and Aquatic Habitat Scoping Table
	Appendix 15-L Sediment Quality Modelling
	Appendix 15-M Nitrogen and Phosphorus Load Calculations
	Appendix 15-N South Teigen and North Treaty Creeks Instream Flow Assessment Data
	Appendix 15-O North Treaty and South Teigen Creek Instream Flow Threshold Assessment
	Appendix 15-P Teigen Creek Instream Flow Threshold Assessment
	Appendix 15-Q MMER Fish Habitat Compensation Plan
	Appendix 15-R HADD Fish Habitat Compensation Plan
	Appendix 15-S KSM Project: 2012 Fish Bearing Status Assessment Memorandum
	Appendix 15-T KSM Project: Fish Distribution Maps

	Chapter 16 Appendices
	Appendix 16-A 2009 Wetlands Baseline Report
	Appendix 16-B Wetland Habitat Compensation Plan
	Appendix 16-C Wetlands Scoping Table

	Chapter 17 Appendices
	Appendix 17-A 2009 Vegetation and Ecosystem Mapping Baseline Report
	Appendix 17-B Terrestrial Ecosystem Mapping
	Appendix 17-C Assessment of Culturally Important Plants
	Appendix 17-D Terrestrial Ecosystems Scoping Table

	Chapter 18 Appendices
	Appendix 18-A 2009 Wildlife Characterization Baseline Report
	Appendix 18-B 2009 Wildlife Habitat Suitability Baseline Report
	Appendix 18-C 2008 and 2009 Grizzly Bear DNA Baseline Report
	Appendix 18-D 2010 and 2011 Mountain Goat Aerial Surveys, Brucejack Project
	Appendix 18-E Wildlife and Wildlife Habitat Scoping Table

	Chapter 19 Appendices
	Appendix 19-A KSM Project Environmental Noise Assessment
	Appendix 19-B Noise Scoping Table

	Chapter 20 Appendices
	Appendix 20-A 2012 Economic Baseline Report
	Appendix 20-B 2012 Economic Model Report
	Appendix 20-C Third Party Assessment of KSM Project 2012 Economic Model Report
	Appendix 20-D Economics Scoping Table

	Chapter 21 Appendices
	Appendix 21-A Archaeological Impact Assessment, Final Report – Heritage Inspection Permit 2008?0128
	Appendix 21-B Archaeological Impact Assessment, Final Report – Heritage Inspection Permit 2012?0192
	Appendix 21-C Heritage Scoping Table

	Chapter 22 Appendices
	Appendix 22-A 2012 Social Baseline Report
	Appendix 22-B Social Scoping Table
	Appendix 22-C Highways 37 and 37A Traffic Effects Assessment

	Chapter 23 Appendices
	Appendix 23-A Non-traditional Land Use Baseline Report
	Appendix 23-B Land Use Scoping Table

	Chapter 24 Appendices
	Appendix 24-A 2009 and 2010 Visual Quality Baseline Report
	Appendix 24-B KSM Project 2009 and 2010 Visual Quality Baseline Report Addendum
	Appendix 24-C Visual and Aesthetic Resources Scoping Table

	Chapter 25 Appendices
	Appendix 25-A 2009 Country Foods Baseline Report
	Appendix 25-B Baseline Country Foods Risk Assessment of Chinook Salmon in Teigen Creek, 2010
	Appendix 25-C Country Foods Screening Level Risk Assessment for the Processing and Tailings Management Area
	Appendix 25-D Country Foods Screening Level Risk Assessment for the Mine Site
	Appendix 25-E Human Health Scoping Table

	Chapter 27 Appendices
	Appendix 27-A Access Roads - Deactivation Plan
	Appendix 27-B Reclaimed and Disturbed Areas, All Project Phases

	Chapter 29 Appendices
	Appendix 29-A Nisga’a Social, Economic, Resource Use, and Cultural Survey Statistical Report
	Appendix 29-B Nisga’a Business Survey Statistical Report
	Appendix 29-C Nisga’a Guidelines Focus Group Report
	Appendix 29-D Impacts of Mining Operations on Aboriginal Communities in the Northwest Territories and Labrador: Case Studies and Literature Review

	Chapter 30 Appendices
	Appendix 30-A Tahltan Nation Traditional Knowledge and Use Desk-based Research Report
	Appendix 30-B Skii km Lax Ha Traditional Knowledge and Use Research Report
	Appendix 30-C Gitanyow First Nation Traditional Knowledge and Use Desk?based Research Report
	Appendix 30-D Gitxsan Nation Traditional Knowledge and Use Desk-based Research Report
	Appendix 30-E Metis Interests Desktop Study

	Chapter 31 Appendices
	Appendix 31-A KSM Project Navigable Waters Scoping and Minor Works, and Waters Order Screening Tables
	Appendix 31-B KSM Project Potentially Navigable Streams
	Appendix 31-C Detailed Engineering Design Drawings for Bridge Crossings, Transmission Line, and Pipe Intakes

	Chapter 33 Appendices
	Appendix 33-A Regulatory and Best Practices Guidance Documents Applicable to Alternatives Assessments for KSM Project
	Appendix 33-B Assessment of Alternatives for KSM Project Tailing Management Facility
	Appendix 33-C International Cyanide Management Code Principles and Standards of Practice
	Appendix 33-D Comminution Circuit Energy Comparison between HPGR Circuit and SABC Circuit
	Appendix 33-E KSM Water Storage Dam Value Engineering Study Report

	Chapter 34 Appendices
	Appendix 34-A Memorandum - KSM Ground Temperatures Potential Permafrost Occurrence
	Appendix 34-B Mitchell Glacier Stability Study

	Chapter 35 Appendices
	Appendix 35-A Failure Mode & Effects Analysis (FMEA) Summary Table for October 2009 Workshop
	Appendix 35-B Dam Break and Inundation Study for Water Storage Dam
	Appendix 35-C Dam Break and Inundation Study for Tailing Management Facility





