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SEABRIDGE GOLD INC. i 

Executive Summary 

The KSM Project (the Project) is owned by Seabridge Gold Inc. (Seabridge). The Project is a proposed 

gold, copper, silver and molybdenum mine located in the mountainous terrain of northwestern British 

Columbia (BC), approximately 950 km northwest of Vancouver, and approximately 65 km northwest of 

Stewart, BC. The Project is subject to the British Columbia Environmental Assessment Act (BCEAA) and 

the Canadian Environmental Assessment Act (CEAA).  

This report meets the requirements of the Section 13 order issued by the BC Environmental Assessment 

Office (BCEAO) on September 29, 2011, which amended the Section 11 order issued on November 6, 2009. 

The Section 13 order requires Seabridge to assess the potential effects arising from the transport of people, 

goods and materials, including, but not limited to fuel, hazardous cargos and explosives along access roads 

and Highway 37 between the proposed Project site and its junction with Highway 16 at Kitwanga. This 

report focuses on potential effects of Project-related traffic travelling on highways 37 and 37A. The use of 

existing and proposed access roads to the Project site will be assessed in Seabridge’s Application for an 

Environmental Assessment Certificate / Environmental Impact Statement (Application/EIS). 

This report has considered the input from government, Nisga’a Nation, and First Nations as a result of 

Traffic Working Group meeting was held on July 9, 2012 in Terrace, BC and in subsequent correspondence 

(Appendix F). 

The KSM Highways 37 and 37A Traffic Assessment Study Area (the Study Area) encompasses approximately 

300 km of Highway 37 from the Eskay Creek Mine access road junction, southeast to its junction with 

Highway 16 in Kitwanga; and approximately 65 km of Highway 37A from Meziadin Junction to the District 

of Stewart. The Study Area includes 500 metres on either side of the highways. 

A risk assessment methodology is used to estimate the likelihood or probability of potentially adverse 

environmental effects resulting from increased Project-traffic within the Study Area, and is 

complementary to methods used in Application/EIS where significance determinations are made. Risk 

assessment methods are commonly used in land use and resource management planning, and when 

assessing risks associated hazards, accidents and malfunctions.  

Valued Components (VCs) are those parts of the biophysical or human environment deemed important 

based on social values or scientific concerns. Potential traffic-associated risks to the VCs are identified 

for each environmental topic and selected for further analysis. Potential risks are then characterized by: 

(1) the likelihood, ranging from rare to certain; and (2) the severity, ranging from negligible to 

catastrophic. Potential effect/risk ratings were characterized post-mitigation for the following topics: 

o Socio-economics; 

o Fish and Aquatic Habitat; 

o Terrestrial Ecosystems; 

o Wetlands; 

o Noise; 

o Climate and Air Quality; 

o Human Health; and 

o Heritage. 
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Figure 1 summarizes the conclusions of potential risks associated with Project-related traffic. Effects 

resulting from normal Project traffic activities range in likelihood from rare to certain, with a 

predominant expectation of minor severity. For example, highway transportation activities are certain to 

affect ambient air quality because all vehicles will require fuel to operate. The maximum amount of 

traffic engine combustion will occur during operation, but the contribution of Criteria Air Contaminants 

(CACs) from engine combustion to ambient air quality is expected to be minor. Or in another example, 

the potential effect of direct mortality to wildlife (bears and birds) caused by vehicle collisions on 

highways 37 and 37A could occur during all Project phases, but is expected to be of minor severity. 

In order to assess the potential effects of increased traffic on direct mortality of moose, a population 

viability assessment was conducted using a population dynamics model of the Nass moose population. 

A moose vehicle collision model was imbedded into the population dynamics model to emulate the 

fraction of moose mortality that could be explained by the current level of vehicle collisions. Results 

indicate that the addition of traffic from the KSM project is projected to cause an additional 

<1% mortality to the moose population at the current population size, a mortality rate that does not 

predict a substantial decline. After mitigation, it is possible that vehicle/moose collisions will occur 

resulting in direct mortality due to increased traffic on the highways (particularly Highway 37), and 

severity is expected to be moderate (Figure 1). 

A British Columbia Ministry of Transportation and Infrastructure (BC MOTI) collision prediction model 

was used to predict the annual number of collisions on highways 37 and 37A associated with the 

additional traffic volumes expected for each of the Project phases. The analysis for this model utilized 

historical police data on traffic accidents in the Study Area between 1996 and 2011. The potential for 

Project-related traffic accidents is expected to be rare. Potential social and environmental risks from 

traffic accidents are expected to be rare and unlikely occurrences (Figure 1).  

Effects of traffic accidents characterized as possible and catastrophic are those resulting in human 

injury or death, while unlikely accidents with major/moderate severity are those that involve the 

potential release of hazardous cargo or deleterious substances into the environment (Figure 1). For 

example, wetland function could be compromised if a hazardous cargo spill extends beyond the road 

surface, resulting in the deposition of deleterious substances into a wetland. 

A summary of Project-specific mitigation and management actions is provided in this document. The 

objective of these measures is to minimize potential harm to people and the environment. These 

actions are included in Seabridge’s Traffic and Access Management Plan, Dangerous Goods and 

Hazardous Materials Management Plan, Emergency Response Plan (for emergencies other than spills), 

and Spill Prevention and Emergency Response Plan, all of which are included in the Project’s 

Application/EIS. A more detailed framework for monitoring risk mitigations, and adapting actions if 

required, is included in the Application / EIS.  

Finally, the analysis of cumulative risk of the KSM Project combined with highway traffic effects from 

other present and reasonably foreseeable future projects is included. The cumulative effects 

assessment shows that, assuming other projects adopt similar mitigation measures as the KSM Project, 

the likelihood and severity of risks to VCs should not increase beyond the incremental risk posed by the 

KSM Project, despite potential increases in traffic along highways 37 and 37A.  
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1. Introduction 

1.1 OVERVIEW 

Seabridge Gold Inc. (Seabridge) is proposing to develop the KSM Project (the Project), a gold, copper, 

silver and molybdenum mine located in the mountainous terrain of northwestern British Columbia (BC), 

approximately 950 km northwest of Vancouver, and approximately 65 km northwest of Stewart, BC. 

The Project is subject to the British Columbia Environmental Assessment Act (BCEAA) and the Canadian 

Environmental Assessment Act (CEAA). 

The KSM Highways 37 and 37A Traffic Effects Assessment meets the requirements of the Section 13 

order issued by the BC Environmental Assessment Office (BCEAO) on September 29, 2011, which 

amended the Section 11 order issued on November 6, 2009. The Section 13 order requires Seabridge to 

assess the potential effects arising from the transport of people, goods and materials, including, but 

limited to fuel, hazardous cargo and explosives along access roads and Highway 37 between the 

proposed Project site and its junction with Highway 16 at Kitwanga. This report focuses on the 

potential effects of Project-related traffic travelling on highways 37 and 37A and addresses the 

Section 13 order (Appendix A) requirement to assess the potential effects on the Nisga’a Nation, and 

the Tahltan, Gitanyow, and Gitxsan Nation (including the Skii km Lax Ha) First Nations within the 

Project transportation corridor. The results will also be relevant to non-Aboriginal people who may be 

affected by Project traffic along highways 37 and 37A. The use of existing and proposed access roads 

off of these two main transportation corridors (highways 37 and 37A) to the Project site will be 

assessed in Seabridge’s Application for an Environmental Assessment Certificate.  

Traffic-related issues and concerns have been a part of Project discussions since initiation of the 

environmental assessment (EA) process and through the pre-Application stage. Issues raised by Nisga’a 

Nation, First Nations, local governments, and federal and provincial agency representatives include: 

o concern about the potential increase in wildlife mortality levels on Highway 37 as a result of 

increased traffic; 

o concern about potential effects on traditional medicine along the haul route; 

o concern about emissions generated from trucking ore to Stewart, and accidents and 

malfunctions; 

o inclusion of transportation routes in the spatial boundary for the Project; 

o request to report Project-related traffic estimates; and 

o concern about Project traffic cargo such as acid solvents, explosives and other dangerous 

materials/hazardous cargo. 

This report has considered the input from government, Nisga’a Nation, and First Nations as a result of 

Traffic Working Group meeting was held on July 9, 2012 in Terrace, BC and in subsequent 

correspondence. Appendix F details the comments provided, Seabridge’s responses, and where 

applicable provides a reference to relevant sections in the report.  

  



HIGHWAYS 37 AND 37A TRAFFIC EFFECTS ASSESSMENT 

1-2 RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#0868-022-57/REV F.1) JULY 2013 

This document is organized into the following sections: 

o Project Description: A description of highways 37 and 37A, summary of historical traffic on these 

highways, an overview of the proposed Project and transportation requirements during 

construction, operation, closure and post-closure, and projected traffic volumes from the Project. 

o Vehicle Accidents on highways 37 and 37A: A description of vehicle accident statistics and an 

analysis predicting the potential for traffic-related accidents. 

o Effects and Risk Assessment Methods: A step-by step explanation of the risk assessment 

methods, including definitions for transportation-specific risk ratings, used to assess potential 

effects of traffic on environmental and socio-economic Valued Components (VCs). 

o Assessment of the Potential Risks of Project Traffic: An assessment of potential risks related 

to Project traffic following the methods described in the Effects and Risk Assessment Methods 

section, grouped by assessment topic (i.e., Socio-economics, Fish and Aquatic Habitat, 

Wildlife, Terrestrial Ecosystems, Wetlands, Noise, Climate and Air Quality, Human Health, and 

Heritage). “Project Traffic” is used to describe planned Project traffic activities.  

o Summary of the Potential Risks of Traffic Accidents: A risk assessment approach that 

evaluates the probability and severity of potential effects of accidents and malfunctions for 

each assessment topic. Traffic Accidents are divided into “off-road” and “on-road” accidents. 

“On-road” refers to a traffic accident where vehicles remain on the travelled part of the road, 

while “off-road” refers to accidents that result in a vehicle leaving the travelled part of the 

road. 

o Summary of Mitigation and Environmental Management: A description of mitigation 

objectives and actions that apply specifically to the proposed highway haul route. 

o Cumulative Risk Assessment: An assessment of risk from the proposed Project from highway 

traffic and accidents combined with highway traffic effects from other present and reasonably 

foreseeable future projects. 

o Summary of Highway Traffic Effects Assessment: A summary of the findings and conclusions 

of this study and the risk ratings for Project-related traffic by assessment topic. 

1.2 SCOPE 

The Highways 37 and 37A Traffic Effects Assessment Study Area (the “Study Area”) encompasses 

approximately 300 km of Highway 37 from the Eskay Creek Mine Access Road junction, southeast to its 

junction with Highway 16 in Kitwanga; and approximately 65 km of Highway 37A from Meziadin Junction 

to the District of Stewart. The Study Area includes a 500 metre buffer on either side of the highways 

(Figure 1.2-1).This assessment considers the potential effects of Project-related traffic within the Study 

Area for the phases of the Project: 

o construction (5 years); 

o operation (51.5 years); 

o closure (3 years); and 

o post-closure (250 years). 
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2. Project Description 

2.1 HIGHWAYS 37 AND 37A DESCRIPTION 

Highway 37, a provincial highway, runs 725 km through northwestern British Columbia, travelling north from 

the Kitwanga Junction to Junction 37, where it meets the Alaska Highway in the Yukon Territory. Along the 

way, it passes through Meziadin Junction, Bell II, Bob Quinn Lake, Iskut, Dease Lake, and Good Hope Lake.  

Highway 37 is one of only two overland routes to Alaska and it connects a number of small settlements in 

the region. The highway was first developed as a logging and mining road, and paved in the 1970s. 

Improvements including road straightening and widening to the Highway have been made in in recent years. 

Highway 37A, also a provincial highway, branches westward from Highway 37 at Meziadin Junction and 

terminates at Stewart, BC, near Hyder, Alaska.  

As described in Section 1.2, the Study Area includes Highway 37 from the Eskay Creek Mine Access Road 

junction, southeast to junction with Highway 16; and Highway 37A from Meziadin Junction to the 

District of Stewart (Figure 1.2-1). 

2.1.1 Highway Condition 

Highway 37 is suitable for a range of vehicle types. Most of the road is hard-surfaced (either paved or 

seal-coated), although there are some gravelled sections north of Iskut. The speed limit ranges from 

80 to 100 km/h, and is 90 km/h from Meziadin Junction to the Yukon border (S. Applegate, pers. 

comm., 2012). Most of the Highway is double-lane, although lane markings may not be present and 

single-lane bridges are common.  

Road conditions depend on the season and the weather; potholes and broken seal coat are common 

year-round. The British Columbia Ministry of Transportation and Infrastructure (BC MOTI) is responsible 

for repairs and improvements to Highway 37. Construction and maintenance occurs throughout the 

year, and is mainly focused on the southern half of the Highway. The Highway is sanded and cleared of 

snow in the winter, and gravelled sections are graded in the summer (BC MOTI 2011c).  

It is anticipated that some bridge crossings along highways 37 and 37A will require upgrading in order 

to accommodate vehicle equipment loads for the Project (Wardrop 2011). A study conducted by 

McElhanney (2008) identified potential issues with the following bridge sites which fall within the Study 

Area (see Figure 2.1-1):  

o Clements Creek Bridge (#3255); 

o Entrance Creek Bridge (#7922); 

o Bell Irving River Bridge # 2 (#2195); 

o Hanna Creek North Bridge (#7775); 

o Hanna Creek South Bridge (#7628); 

o Nass River Bridge (# 7773); 

o Cranberry River Bridge #2 (#2681); 

o Tintina River Bridge (#7774).   
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While some of these bridge sites in the McElhanney report were identified as being scheduled for 

upgrading in 2009, or requiring further field investigation, no upgrades to these bridges have been 

completed, and only one upgrade (Nass River Bridge #7773) is currently being undertaken, scheduled to 

be completed at the end of March, 2013 (S. Applegate, pers. comm., 2012). Additionally, recent 

extreme weather events (notably in September of 2011) are known to have washed out bridge and 

crossing structures along Highway 37. These events may have resulted in additional work being 

required to bridge crossings along Highway 37. 

2.1.2 Highway Services 

There are limited services along Highway 37 (Table 2.1-1). There are no services along Highway 37A. 

Table 2.1-1.  Highway 37 Services 

Location 

Distance 

(South to North) Facilities 

Kitwanga 0 km Gas, diesel, minor repairs, restaurant 

Gitanyow 24 km Gas, diesel, groceries 

Bell II 249 km Gas, diesel, minor repairs, restaurant 

Tatogga 392 km Gas, diesel, restaurant (summer only) 

Iskut 405 km Gas, diesel, groceries 

Dease Lake 480 km Gas, diesel, repairs, groceries, propane 

Jade City 595 km Gas and diesel 

Good Hope Lake  629 km Gas, diesel, store 

Junction 37 and Alaska Highway 727 km Gas, diesel, minor repairs and restaurant 

Source: BC MOTI (2011c). 

Fuel, basic supplies, and restaurant facilities are available at the Kitwanga Junction. Meziadin Junction 

used to offer fuel, food, and a campground; however, these facilities have been closed for the past few 

years. Bell II has accommodation, a restaurant, and a gas bar. Heading north, the next services are in 

Iskut, Tatogga and Dease Lake.  

2.1.3 Historical Traffic 

Traffic data collected between 1985 and 2001 for four segments of Highway 37 (Kitwanga to Meziadin 

Junction, Meziadin Junction to Stikine River Bridge, Stikine River Bridge to Dease Lake and Dease Lake 

to Alaska Highway) are available through the BC MOTI database (BC MOTI 2011e). The data set between 

1980 and 1985 is limited because the data was not collected for the entire highway or throughout the 

year. After 2001, most non-permanent traffic counters along Highway 37 were not used, except for a 

counter near Meziadin Junction in 2005, 2008 and 2010.  

1980 to 1989 

Traffic counts indicate that the highest traffic levels occurred in the southern section of Highway 37 

during the 1980s. However, these data were not collected along the entire highway, nor were they 

collected every year (Figure 2.1-2). During this period, traffic counts were conducted in July and 

August to create a Summer Average Daily Traffic (SADT) count, measured in one-way trips. The SADT 

count likely represents the highest annual traffic volume along the highway, since peak traffic levels 

are typically in the summer. Traffic counts include recreational, resource, and commercial traffic; 

however, the data does not distinguish between the three. Data were either not available or not 

collected on some sections of the highway during this period. Due to a lack of available traffic data, 

1981 to 1984 and 1988 counts are not considered here (BC MOTI 2011e). 
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SADT counts on the Highway 37 between Kitwanga and Meziadin Junction increased every year from 1985 to 

1989. In 1989, the peak daily traffic count reached approximately 1,500. Between Meziadin Junction and 

the Stikine River Bridge, north of Iskut, SADT counts ranged from 840 to 1,100 (BC MOTI 2011e).  

Traffic north of the Stikine River Bridge was on average 22% less than traffic on the southern portions 

of the highway (BC MOTI 2011e).  

1990 to 1999 

Between 1990 and 1999, traffic volume along Highway 37 remained high, continuing the steady 

increase that began in the 1980s (Figures 2.1-3a and 2.1-3b). Summertime traffic patterns fluctuated 

from year to year, but overall Annual Average Daily Traffic (AADT) counts, starting in 1994, remained 

relatively consistent and slightly lower than SADT counts. Generally, the highest counts occurred at the 

south end of the route between Kitwanga and Meziadin Junction. Traffic along the northern sections 

steadily increased from 1990 to 1995. Traffic volume along the entire stretch of the highway rose in 

the mid-1990s, and then dropped from 1996 to 1999 (BC MOTI 2011e).  

In 1992, 1994, and 1995, a significant increase in traffic was noted between the Stikine River Bridge 

and Dease Lake. An average 944 SADT was measured over 1994 and 1995, 47% higher than the average 

along that section in the 1990s (BC MOTI 2011e). Forestry traffic may have been a contributor to these 

increases (see Section 2.1.3.2). 

2000 to 2011 

After 2001, non-permanent traffic counters were not used along Highway 37. The only permanent 

counter along the route, found along the southern segment at the junction of highways 16 and 37, does 

not provide an accurate count for Highway 37 traffic. However, periodic traffic counts for the northern 

section of the highway taken in 2005 and 2008 north of Meziadin Junction, and in 2006 north of 

Dease Lake (Table 2.1-2 and Figures 2.1-4a and 2.1-4b), serve as approximate indicators of traffic 

trends along the route (BC MOTI 2011e). 

Table 2.1-2.  Highway 37 Annual Average Daily Traffic and Summer Average Daily Traffic by Year 

Year 

Southern Segment Northern Segment 

AADT Count SADT Count AADT Count SADT Count 

2000 698 851 469 593 

2001 707 854 405 510 

2002 - - - - 

2003 - - - - 

2004 918 1,182 - - 

2005 816 1,111 238 356 

2006 795 1,171 - - 

2007 838 - - - 

2008 740 1,011 224 378 

2009 760 - - - 

2010 709 977 210 - 

2011 828 1,104 - - 

- : No data 

Source: BC MOTI (2011e)  
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Figure 2.1-3
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Overall, traffic levels were lower in the 2000s than in the previous decades. Traffic patterns were 

very similar, with more vehicles recorded between Kitwanga and Meziadin Junction than elsewhere 

(Table 2.1-2). Traffic volume increased during the summer between the Stikine River Bridge and 

Dease Lake. 

 Mining Haul Traffic 2.1.3.1

Recently, mining haul traffic along highways 37 and 37A has occurred from the Eskay Creek Mine (north 

of Meziadin Junction) and the Huckleberry Mine (south of Meziadin). Both mines hauled product to the 

port of Stewart. Until the spring of 2008, four or five haul trucks from the Eskay Creek Mine and about 

ten trucks from the Huckleberry Mine travelled the highway each day (AMS, pers. comm., 2010). 

The Eskay Creek Mine ceased production in the spring of 2008. 

Highway 37 

Arrow Mining Services Inc. (AMS) has provided haul services for mine projects in the region over the past 

several decades and it is expected to provide similar services for the KSM Project. AMS uses “B-Train” 

type side dump trailers that have a total payload of approximately 40 tonnes (AMS, pers. comm., 2010). 

Data were collected in 2010 from AMS, who provided haul services for Barrick Gold’s Eskay Creek and 

Imperial Metal’s Huckleberry mine in the region during their operation between 2000 and 2009. 

Table 2.1-3 summarizes AMS data for the Eskay Creek and Huckleberry mines based on three haul 

routes. These two mines generally operated year round.  

Table 2.1-3.  Mining Average Annual Daily Traffic by Route 

Destination 

Eskay Creek Mine Huckleberry Mine 

Stewart Highway 16 Stewart 

Highway 37 Section 

Bob Quinn Lake 

Area/Meziadin Junction 

Bob Quinn Lake 

Area/Kitwanga 

Kitwanga/ 

Meziadin Junction 

2000 6 9 15 

2001 6 13 20 

2002 6 13 19 

2003 9 12 19 

2004 9 14 16 

2005 4 11 18 

2006 3 5 17 

2007 2 4 14 

2008 0 1 9 

2009 0 0 10 

Note: Bob Quinn Lake Area refers to the Eskay Creek Mine road/Highway 37 junction. 

Source: AMS (pers. comm., 2010). 

The Eskay Creek Mine used two haul routes along Highway 37: from the Highway 37 junction with Eskay 

Creek Mine road to Meziadin Junction, and from the Highway 37 junction with the Eskay Creek Mine 

road to Kitwanga. The Huckleberry Mine used one haul route from between Kitwanga and Meziadin 

Junction to Stewart. Based on AMS’s total haul traffic figures for these routes an AADT was calculated 

for each route (Table 2.1-4). Figure 2.1-5 is a synthesis of these routes, calculating cumulative traffic 

for each section of Highway 37.  
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Table 2.1-4.  Combined Annual Average Daily Traffic from Eskay Creek and Huckleberry Mines on 

Highway 37 

Year 

Bob Quinn Lake /Meziadin Kitwanga/Meziadin Junction  

Mining Haul AADT % of total AADT Mining Haul AADT % of total AADT 

2000 15 3% 24 3% 

2001 19 5% 32 5% 

2002 19 - 32 - 

2003 21 - 31 - 

2004 23 - 30 4% 

2005 15 6% 30 4% 

2006 8 - 23 3% 

2007 5 - 18 2% 

2008 1 1% 11 1% 

2009 0 - 10 1% 

Note: Bob Quinn Lake Area refers to the Eskay Creek Mine road/Highway 37 junction. 

Source: AMS (pers. comm., 2010). 

- : Data not available, only periodic traffic counts were taken in 2005 and 2008 north of Meziadin Junction. 

Mining haul traffic between 2000 and 2009 was concentrated along the Kitwanga to Meziadin Junction 

segment of Highway 37. Mining traffic generally peaked between 2001 and 2005 while both Eskay Creek 

and Huckleberry mines were in full operation. By 2006 Eskay Creek Mine had slowed production, and 

the mine closed in 2008 (BC MEMPR 2012). During these periods, mine haul traffic accounted for 

between 1 and 5% of total traffic along the Kitwanga to Meziadin Junction segment of Highway 37, and 

between 1 and 6% of the overall traffic AADT from Bob Quinn Lake area to Meziadin Junction 

(Table 2.1-3). Huckleberry Mine traffic is expected to continue as the life of the mine is being 

extended from 2014 to 2021 (Imperial Metals Corp. 2012). Additional mining-related traffic in 2010 

included Yukon Zinc’s Wolverine Mine in the Yukon, which began hauling to the port of Stewart along 

highways 37 and 37A at an estimated rate of 18 one-way trips per day (Tobin 2009). 

Highway 37A  

Combined traffic from the Eskay Creek and Huckleberry mines along Highway 37A is presented in 

Figure 2.1-6. Based on the cumulative AADT of AMS’s haul trucks along Highway 37A, an average of 

24 one-way trips were made between 2000 and 2006 (AMS, pers. comm., 2010). Haul traffic began declining 

in 2007 when the last haul by AMS was recorded from the Eskay Creek Mine. In 2009, a total of 10 one-way 

trips per day were made from the Huckleberry Mine along Highway 37A. Between 2000 and 2008, haul 

traffic along Highway 37A accounted for between 4 and 7% of overall AADT along the route (Table 2.1-5). 

 Forestry Traffic 2.1.3.2

Forestry hauling information was collected from the BC Ministry of Forests, Mines and Lands (BC MFML 

2010a, 2010b). There are no available historical data regarding the number of forestry haul trucks on 

Highway 37. To determine the contribution of forestry haul traffic to historical SADT, estimates were 

derived from the total volume (in cubic metres) of wood scaled within the Kalum Forest District 

between 1995 and 2009. This only includes forestry trucks from the Skeena Stikine Forest District, and 

the former Kispiox Forest District (G. Olsen, pers. comm., 2011). The forestry trucks included in these 

data would have travelled along highways 37 and 37A to various sites, travelling from the Brown Bear 

Forestry Service Road (FSR), north of Meziadin Junction into Stewart.  
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Figure 2.1-5
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Source: AMS (Pers. Comm., 2010).

Source: AMS (Pers. Comm., 2010).
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Table 2.1-5.  Combined Annual Average Daily Traffic from Eskay Creek and Huckleberry Mines on 

Highway 37A 

 Highway 37A 

Year Mining Haul AADT % of Total AADT 

2000 21 4% 

2001 26 6% 

2002 25 - 

2003 28 - 

2004 25 - 

2005 22 7% 

2006 20 - 

2007 16 - 

2008 9 4% 

2009 10 - 

Source: AMS (pers. comm., 2010). 

- : Data not available as permanent traffic counters along Highway 37A were removed in 2001. 

Since traffic figures are estimates based on overall volume of wood scaled, they may be considered the 

approximate minimum number of forestry haul trips for each year along this route. Other logging 

traffic not accounted for in these data may include logging trucks that were scaled elsewhere that may 

have driven on highways 37 and 37A, and logging traffic travelling between the Yukon border and 

Smithers, which has accounted for up to approximately 30 to 40 truckloads of processed timber per 

year (Rescan 2010a).  

Through the 1990s, raw log transport between the Brown Bear FSR and Stewart was a significant 

contributor to highway traffic. Harvesting in the region typically occurs from late November through to 

mid-March, and from late June to mid-October. Freezing and thawing periods were not included as 

forestry roads are unusable during these periods. Peak periods for forestry haul traffic occurred in the 

late 1990s. During this time, between 10,000 and 16,000 loads were transported each year (Figure 2.1-6). 

By 2001, a downturn in the regional forestry industry resulted in a significantly lower volume of haul 

traffic. This trend continued through the 2000s, with an average 8,600 one-way trips annually between 

2001 and 2009. The slowest year to date is 2009, with 1,020 one-way trips, and an AADT of 

3 (Figure 2.1-6). Forestry traffic was approximately 16 and 38% of overall AADT during peak years, but 

less than 10% during slow forestry years (Table 2.1-6). A decline in the Japanese timber export market in 

1996 and 1997 resulted in a significantly lower volume of traffic (G. Olsen, pers. comm., 2011).  

 Commercial Traffic 2.1.3.3

Highway 37 

A number of commercial carriers have operated in northwestern BC over the past 30 years, including 

Lindsay’s Cartage and Storage, Canadian Freightways and Bandstra Transportation Systems. Commercial 

haul traffic includes goods, heavy equipment, container shipping and mining services; however, Bandstra 

has not hauled industrial mining shipments since the 1990s (Van Essen, pers. comm.). Currently, 

Canadian Freightways and Bandstra are the most active carriers along the Highway 37 corridor. Over the 

past ten years Bandstra has provided an average of two regularly scheduled trips to Stewart and two to 

Dease Lake per week. Peak years during this period were 2007 and 2008, which averaged one round trip 

per day along Highway 37, with a maximum of six round trips per day. Increased traffic during these two 

years was primarily associated with development related to the Galore Creek mining project (Van Essen, 

pers. comm.).  
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Table 2.1-6.  Forestry Haul Traffic as a Percentage of Overall Summer Average Daily Traffic on 

Highways 37 and 37A 

Year Forestry Haul SADT 

Percent of Total SADT1  

Highway 37, Meziadin to Stikine 

Percent of Total SADT1 

Highway 37A 

1995 132 18% 16% 

1996 37 9% 6% 

1997 43 12% 6% 

1998 83 26% 34% 

1999 109 32% 38% 

2000 106 23% 19% 

2001 55 14% 10% 

2002 37 - - 

2003 50 - - 

2004 47 - - 

2005 18 8% - 

2006 25 - - 

2007 40 - - 

2008 16 7% - 

2009 4 - - 

1SADT represents forestry harvest season in the Stewart area, which occurs between late-November and mid-March, and 

late-June and mid-October. 

- Data not available, only periodic traffic counts were taken in 2005, and 2008 north of Meziadin Junction. 

Highway 37A 

Through the 2000s, Bandstra Transportation Systems averaged two scheduled shipments per week to 
Stewart (Van Essen, pers. comm.). Other commercial carriers in the region include Canadian Freightways. 

 Average Commercial Truck Speed 2.1.3.4

BC MOTI conducted a study on the speeds of heavy long-distance commercial trucks on provincial 

highways between 2004 and 2005 (BC MOTI 2006). Satellite tracking data revealed that average speeds 

were approximately 80 km/h in uncongested rural areas of the province, and typically lower (as low as 

25 km/h) in urban areas. Commercial truck traffic was found to travel at approximately 80% of the 

posted speed limit. The average posted speed along Highway 37 between Kitwanga and the Yukon 

border was just above 80 km/h, while observed average truck speeds were approximately 70 km/h in 

2004 and 65 km/h in 2005. Just recently, the speed limit on Highway 37 from Meziadin Junction to the 

Yukon border has been increased to 90 km/h (S. Applegate, pers. comm., 2012) 

2.1.4 Highway Capacity 

The capacity of a highway is reached when the Level of Service (LOS) reaches a rating of “E”1 A report 

conducted by McElhanney for the Project (2011, Appendix B), based on traffic volume data collected in 

2008, and using methodologies outlined in the Highway Capacity Manual (TRB 2000), estimated that the 

capacity of Highway 37 for a representative segment of highway (rolling terrain and 40% of length 

                                                 

1 LOS for a highway is rated, in descending quality, as “A” (highest), “B”, “C”, “D” and “E”(lowest), based on criteria such as the 

percentage of time a driver is immediately behind another vehicle, the two-way hourly volume (measured in vehicles per hour), 

and the two-way flow rate (pc/h). See Table 2 in Appendix B for further details.  
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no-passing) is a two-way volume of 1,260 passenger cars per hour (pc/h), or 630 pc/h in each direction2. 

Commercial trucks are equivalent to 2.5 passenger cars, modifying the capacity to 504 commercial 

vehicles per hour two-way or 252 commercial vehicles per hour one-way. Highway 37 operated at LOS 

“A” based on data collected in both 1992 and 2008. It was predicted that peak hour traffic volumes 

would have to increase by 300% over 2008 volumes (73 pc/h) for the highway to be downgraded to 

LOS “B”. In other words, Highway 37 has significant excess capacity available. 

2.2 KSM PROJECT OVERVIEW 

The Project intends to mine four mineral deposits: Kerr, Sulphurets, Mitchell and Iron Cap, which 

contain significant amounts of gold, copper, silver and molybdenum. The Project footprint will consist 

of two distinct and geographically separate areas: the Mine Site, and the Process Plant and Tailing 

Management Area (PTMA).  

The Mine Site is located in the drainage basin of Sulphurets Creek, a tributary of the Unuk River. It will 

be accessed via the existing Eskay Creek Mine road and the new, 34-kilometre Coulter Creek access 

road. Mining operations will include open pit mining of the Kerr, Sulphurets and Mitchell pits, and 

underground mining of the Mitchell and Iron Cap deposits later in operation. Ore from the Mine Site will 

be conveyed through 23 km twin tunnels to the Process Plant. Waste rock will be stored near the open 

pits. Surface water that contacts disturbed areas will be collected via a Water Storage Pond and 

treated at a Water Treatment Plant, as appropriate.  

The PTMA will be located in the upper Teigen Creek/Treaty Creek valley; both of these creeks flow 

into the Bell-Irving River. A new road along Treaty Creek and North Treaty Creek will connect the 

Process Plant to Highway 37. The Process Plant will process up to 130,000 tonnes of ore per day to 

produce approximately 1,200 tonnes of concentrate daily, which will be trucked to the Port of Stewart. 

The tailing will be pumped to the TMF. The TMF has capacity to hold all of the estimated 2.3 billion 

tonnes of tailing that will be produced over the estimated 51.5-year mine life.  

2.3 TRANSPORTATION REQUIREMENTS 

The Project will transport personnel, supplies, equipment and hazardous cargo including diesel fuel and 

lubricants, lime and reagents, explosives and concentrates, to and from the mine during the 

construction, operation, closure and post-closure phases. Examples of vehicles that will be used 

include bulk B-train trucks, and fuel tanker trucks (see Plates 2.3-1 and 2.3-2; Udovicic 2012). 

The Project will use a marshalling/staging area in Smithers, BC or other nearby communities to receive 

and deliver equipment and supplies to the site during the construction and operation phases. Heavy 

equipment may be transported by transport truck, port or rail to the closest viable rail siding at 

Smithers, and then loaded onto transport trucks and taken to the Project site along Highway 16 or 

Highway 37 north to the junction of the Project access roads (Wardrop 2011).  

The proposed transportation route for copper concentrate from the Project site is via highways 37 and 

37A. Copper concentrate will be transported about 185 km by contract trucking firms to a storage and 

concentrate loading facility site near Stewart, where it will be loaded and shipped to overseas smelters 

in Asia (Wardrop 2011). 

                                                 

2 For reference purposes, the base level capacity of a two-land highway assuming ideal conditions is 1,700 pc/h one-way or 

3,200 pc/h for two-way scenarios. 
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Plate 2.3-1.  Bulk B-train truck example. 

 

Plate 2.3-2.  Fuel tanker truck example. 

Molybdenum concentrate will be transported in bags from the Project site via trucks along Highway 37 

south and then Highway 16 west to the port of Prince Rupert. The bags will be transferred from the 

trucks to containers and then delivered to Fairview Terminal for loading onto an oceangoing vessel 

(Wardrop 2011). 

Figure 2.3-1 illustrates the proposed cargo routes by Project phase, and identifies the cargo that will 

be transported during each phase, within the Study Area for this assessment.  
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2.4 PROJECTED TRAFFIC VOLUMES 

Traffic volumes from the Project along highways 37 and 37A (measured in average annual one-way 

trips) were estimated by Wardrop in 2012 (Appendix C) based on the 2012 Pre-Feasibility Study (PFS) 

design and capital cost estimates for the Project.  

Estimates were projected for the construction, operation, closure, and post-closure phases 

respectively, and are considered accurate at the time the report was prepared. Traffic volume 

estimates for the different highway segments within the Study Area were also identified (see 

Tables 2.4-1 through 2.4-4). For example, 48' Flat-Deck vehicles carrying infrastructure (shown in the 

first line of Table 2.4-1), there would be 613 one-way trips along Highway 37 from Kitwanga to 

Meziadin Junction. At Meziadin Junction, 218 vehicles turn and travel west along Highway 37A (to the 

temporary Frank Mackie Glacier access route), while 395 vehicles continue north along Highway 37 to 

the Treaty Creek access road junction. Of the 395 vehicles, 111 continue to the Eskay Creek Mine 

Road junction. 

Table 2.4-1.  Total Average Annual One-way Trips by Route for Construction 

Vehicle Type  Cargo 

Route 

Highway 37 

(Eskay–Treaty 

Treaty-Eskay) 

Highway 37 

(Treaty-Meziadin 

Meziadin-Treaty) 

Highway 

37A 

Highway 37 

(Meziadin-Kitwanga 

Kitwanga-Meziadin) 

48' Flat-Deck  Infrastructure 111 395 218 613 

Vans (Enclosed Trailers) Infrastructure 36 132 72 204 

48' Flat-Deck Camps & Support Facilities 292 777 - 777 

Vans (Enclosed Trailers) Camps & Support Facilities 98 259 - 259 

48' Flat-Deck Mine Site 774 786 376 1,162 

Vans (Enclosed Trailers) Mine Site 258 261 126 387 

48' Flat-Deck Plant Site - 2,380 - 2,380 

Vans (Enclosed Trailers) Plant Site - 794 - 794 

Bus & Passenger Vehicles Crew Transport 427 861 10 871 

48' Flat-Deck Equipment 158 253 28 281 

Vans (Enclosed Trailers) Equipment 53 84 10 94 

48' Flat-Deck Materials 132 394 - 394 

Vans (Enclosed Trailers) Materials 44 132 - 132 

48' Flat-Deck Flocculant* 18 18 - 18 

Bulk Tanker Lime* 279 279 - 279 

Tanker (45,000 L) Fuel* 198 215 30 445 

Vans (Enclosed Trailers) Explosives* 5 21 10 31 

Grand Total (Average Annual) 2,883 8,041 880 9,121 

Total** Average Annual Trips per Day 8 22 3 25 

Hazardous Materials Annual Trips per Day 1 1 0 1 

Source: Wardrop 2012(Appendix C)  

- is not applicable 

0 is where numbers were rounded to 0 

* counted in calculations for hazardous materials annual trips per day 

** includes both hazardous and non-hazardous cargo 
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Table 2.4-2.  Total Average Annual One-way Trips by Route for Operation 

Vehicle Type Cargo 

Route 

Highway 37 

(Eskay–Treaty 

Treaty-Eskay) 

Highway 37 

(Treaty-Meziadin 

Meziadin-Treaty) 

Highway 

37A 

Highway 37 

(Meziadin-Kitwanga 

Kitwanga-Meziadin) 

Bulk B-Train Copper concentrates* - 13, 200 13, 200 - 

Super-B Train Molybdenum concentrates* - 86 - 86 

Vans (Enclosed Trailers) Lime & All other reagents* - 8,440 - 8,440 

48' Flat-Deck Grinding Media - 2,810 - 2,810 

Tanker (45,000 L) Fuel & Lubricants* - 2,296 - 2,296 

Bus & Passenger Vehicles Personnel, Visitors & 

Maintenance 

- 408 - 408 

Vans (Enclosed Trailers) Camp Supplies - 480 - 480 

Super-B Trucks Explosives* 925 925 - 925 

Bulk Tanker Lime - Water Treatment* - 1,278 - 1,278 

48' Flat-Deck Flocculant - Water 

Treatment* 

- 20 - 20 

48' Flat-Deck Parts & Machinery - 1,136 - 1,136 

48' Flat-Deck Major Mine Equipment 79 79 - 79 

Grand Total (Average Annual) 1,004 31,158 13,200 17,958 

Total** Average Annual Trips per Day 3 85 36 49 

Hazardous Materials Average Trips per Day 3 36 18 18 

Source: Wardrop 2012(Appendix C)  

- is not applicable 

0 is where numbers were rounded to 0 

* counted in calculations for hazardous materials annual trips per day 

** includes both hazardous and non-hazardous cargo 

Table 2.4-3.  Total Average Annual One-way Trips by Route for Closure 

Vehicle Type  Cargo 

Route 

Highway 37 

(Eskay–Treaty 

Treaty-Eskay) 

Highway 37 

(Treaty-Meziadin 

Meziadin-Treaty) 

Highway 

37A 

Highway 37 

(Meziadin-Kitwanga 

Kitwanga-Meziadin) 

48' Flat-Deck  Infrastructure - 221 - 221 

48' Flat-Deck  Camps & Support Facilities - 250 - 250 

48' Flat-Deck  Mine Site - 662 - 662 

48' Flat-Deck  Plant Site - 1,511 - 1,511 

48' Flat-Deck  Materials - 143 - 143 

Bus & Passenger Vehicle  Personnel - 210 - 210 

Super-B Trucks Infrastructure - 74 - 74 

Super-B Trucks Camps & Support Facilities - 84 - 84 

Super-B Trucks Mine Site - 221 - 221 

Super-B Trucks Plant Site - 504 - 504 

Super-B Trucks Materials - 48 - 48 

Super-B Trains  Lime - Water Treatment* - 1,000 - 1,000 

(continued) 
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Table 2.4-3.  Total Average Annual One-way Trips by Route for Closure (completed) 

Vehicle Type  Cargo 

Route 

Highway 37 

(Eskay–Treaty 

Treaty-Eskay) 

Highway 37 

(Treaty-Meziadin 

Meziadin-Treaty) 

Highway 

37A 

Highway 37 

(Meziadin-Kitwanga 

Kitwanga-Meziadin) 

48' Flat-Deck Flocculant - Water Treatment* - 18 - 18 

Tanker (45,000 L) Fuel* - 888 - 888 

Grand Total (Average Annual) - 5,834 - 5,834 

Total** Average Annual Trips per Day - 16 - 16 

Hazardous Materials Average Trips per Day - 3 - 3 

Source: Wardrop 2012(Appendix C)  

- is not applicable 

* counted in calculations for hazardous materials annual trips per day 

** includes both hazardous and non-hazardous cargo 

Table 2.4-4.  Total Average Annual One-way Trips by Route for Post-closure 

Vehicle Type  Cargo 

Route 

Highway 37 

(Eskay–Treaty 

Treaty-Eskay) 

Highway 37 

(Treaty-Meziadin 

Meziadin-Treaty) 

Highway 

37A 

Highway 37 

(Meziadin-Kitwanga 

Kitwanga-Meziadin) 

Bulk Truck Lime – Water Treatment* - 2,190 - 2,190 

Lowboy Flat Deck Sludge Haul & Maintenance 

Equipment 

- 20 - 20 

48' Flat-Deck Flocculant – Water 

Treatment* 

- 18 - 18 

Bus & Passenger Vehicles Personnel - 24 - 24 

Vans Food & Misc Supplies - 12 - 12 

Tanker (45,000 L) Fuel* - 16 - 16 

Passenger Vehicles Visitors & Maintenance - 8 - 8 

Grand Total (Average Annual) - 2,288 - 2,288 

Total** Average Annual Trips per Day - 6 - 6 

Hazardous Average Trips per Day - 3 - 3 

Source: Wardrop 2012(Appendix C)  

- is not applicable 

* counted in calculations for hazardous annual trips per day 

** includes both hazardous and non-hazardous cargo 

Estimates for all cargo types were added to obtain the total average annual traffic estimates for each 

Project phase. The total average annual trips per year are then divided by 365 to provide an estimate 

of expected trips per day along each highway segment. Figures 2.4-1 and 2.4-2 show trips per day along 

each segment of the two highways. 

2.4.1 Construction Phase Activities 

During the construction phase, equipment, materials, and supplies to build camps roads and infrastructure 

will be shipped to the Project site (Table 2.4-1). During the first three years of construction, the 

Temporary Frank Mackie Glacier access route will be used to transport equipment and materials. Traffic 

accessing this route will originate in Stewart, with half of the cargo being delivered to Stewart by barge, 

and the other half being delivered by truck (via highways 37 and 37A). During the remaining years of 

construction, all traffic will use the Eskay Creek Mine /Coulter Creek and Treaty Creek access roads. 
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2.4.2 Operation Phase Activities 

During operation, diesel fuel and lubricants, personnel, camp supplies, lime and reagents, and parts/

machinery will be transported to the Project site via Highway 37 and along the Treaty Creek access 

road and, when necessary, through the Mitchell-Treaty Tunnel to supply the Mine Site. Explosives and 

major mine equipment required at the Mine Site will be transported via Highway 37 to the Eskay Creek 

Mine/Coulter Creek access roads. 

Copper concentrate will be trucked in bulk form super-B trucks with a capacity of 50 tonnes to Stewart 

Bulk Terminals in Stewart. The heavier payload assumes the allowance of heavier loads under the 

provincial Bulk Haul Program (BC MOTI 2010). Molybdenum concentrate will be loaded in 2 tonne bags 

and transported on super-B flat deck trucks south along Highway 37 and then on to Prince Rupert. Gold 

and silver doré will be shipped from site via air transport for security purposes. 

2.4.3 Closure Phase Activities 

During closure, the Project will be decommissioned, all equipment and material except foundations 

will be removed, and reclamation activities will be completed. Traffic volumes for the closure phase 

are estimated to be approximately 70% of the traffic required to transport material/equipment during 

the construction phase. All traffic is expected to be via Highway 37, the Treaty Creek access road, and 

through the Mitchell Treaty Tunnel when access to the Mine Site is required. The Coulter Creek access 

road will be decommissioned and reclaimed.  

2.4.4 Post-closure Phase Activities 

During post-closure, traffic will move via Highway 37, the Treaty Creek access road, and through the 

Mitchell Treaty Tunnel when access to the Mine Site is required. Equipment, supplies and personnel will 

be required to continue operation of the Water Treatment Plant and the hydro facilities, as well as for 

monitoring and maintenance. It is assumed that activities and traffic volumes will be consistent 

throughout the entire post-closure phase. 

2.4.5 Hazardous Cargo 

In Tables 2.4-1 through 2.4-4, the average annual number of trips was further broken down to show the 

proportion of the traffic expected to transport hazardous cargo. The total number of trips in cargo 

categories considered to be hazardous (marked with a single asterisk in the aforementioned tables) 

were added together for each Project phase, divided by two so that empty vehicles are not counted as 

hazardous cargo, and then divided by 365 to show the average number of trips per day expected to be 

carrying hazardous cargo. 

Hazardous materials to be transported throughout the life of the Project include:  

o fuel and lubricants; 

o concentrate (copper and molybdenum); 

o lime and reagents for the Process Plant and water treatment (including flocculant); and 

o explosives. 

 Fuel and Lubricants 2.4.5.1

Fuel will be required during construction for power generation, and throughout the life of the Project for 

activities like building heating, equipment operation and maintenance. Diesel fuel is assumed to be sourced 

from Terrace, BC, and delivered in super-B tanker trucks with a capacity of 45,000 litres per truck. 
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During the construction phase, fuel will be transported along Highway 37 and then via the Treaty Creek 

and Eskay Creek Mine/Coulter Creek access roads, as well as along Highway 37A to the Temporary 

Frank Mackie Glacier access road. 

During the operation phase, annual traffic volumes for diesel fuel will vary from year to year, generally 

coinciding with mine production rates. Both diesel fuel and lubricants will be transported along 

Highway 37, along the Treaty Creek access road to the Plant Site, and through the Mitchell Treaty 

Tunnel if required at the Mine Site. 

 Concentrate 2.4.5.2

Copper Concentrate 

During operation, hauling of copper concentrate will comprise the majority of the expected traffic 

volumes on the highways within the Study Area. Copper concentrate will be transported during 

operation from the Plant Site via the Treaty Creek access road, and along Highway 37 to Meziadin 

Junction, and then along Highway 37A to the Port of Stewart.  

A Toxicity Characterization Leaching Procedure – EPA 1311 test was performed to determine if KSM 

copper concentrates are hazardous under BC MOE’s Hazardous Waste Regulation (BC Reg. 63/2009). 

Briefly, during the EPA 1311 test, the copper concentrate was agitated in acidic extraction fluid and 

metal concentrations were subsequently analyzed in the extract. G&T Metallurgical Services provided a 

composite concentrate sample (PP3 Composite Bench Test Concentrate) obtained from two pilot test 

runs (PP2 and PP3); the analytical lab processed this sample as KM#2670 Bulk Concentrate to the 

analysis laboratory. The metal concentrations in the resulting extract were compared to Canadian 

Council of Ministers of the Environment (CCME) and BC water quality guidelines for the protection of 

aquatic life (BC MOE 2006; CCME n.d.) to detect exceedances. Leachable antimony, arsenic, cadmium, 

chromium, copper, iron, lead, mercury, nickel, selenium, silver, thallium, vanadium, and zinc 

concentrations exceeded either the CCME or the BC water quality guidelines, or both. However, 

environmental conditions are far less acidic than the leach test conditions and the concentrate itself is 

alkaline, and the EPA1311 test does not take dilution into account.  

Table 2.4-5 shows the results of toxicity testing on KSM copper concentrate. 

Molybdenum Concentrate 

Molybdenum concentrate is assumed to be transported south from the PTMA along Highway 37 to 

Highway 16, and then west along Highway 16 to the port of Prince Rupert. While it is acknowledged 

that molybdenum concentrate is also potentially toxic, only 43 shipments of concentrate (i.e., 

86 one-way trips) are anticipated per year during the operation phase. This is an anticipated average 

of 0.23 trips per day of molybdenum concentrate, or one trip every four or five days. In contrast, 

6,600 shipments of copper concentrate per year (i.e., 36 one-way trips per day) are anticipated 

during operation. Due to the infrequency of transport of molybdenum concentrate, the biophysical 

and social risks from the transport of molybdenum concentrate are considered negligible, and are not 

considered further in this assessment. 

 Lime and Reagents 2.4.5.3

Water treatment is assumed to begin in the construction phase using temporary treatment facilities. 

Later during construction, the permanent Water Treatment Plant (WTP) will become operational and 

will continue treatment through post-closure. 
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Table 2.4-5.  Copper Concentrate Toxicity Characterization Leaching Results Compared to 

Canadian Drinking Water Guidelines  

TCLP Metals 

Detection 

Limits 

mg/L 

(except pH) 

Results of 

Analysis 

mg/L 

(except pH) 

CCME Water 

Quality 

Guidelines1 

mg/L 

BC Working Water  

Quality Guidelines 

(Aquatic Life) 

mg/L 

Canadian 

Drinking Water 

Guidelines 

(MAC)4 mg/L 

1st Preliminary PH 0.10 5.94 N.A. N.A. N.A. 

2nd Preliminary PH 0.10 1.42 N.A. N.A. N.A. 

Final pH 0.10 4.95 N.A. N.A. N.A. 

Extraction Solution Initial 

pH 

0.10 4.93 N.A. N.A. N.A. 

Antimony (Sb)-Leachable 1.0 < 1.0 N.G. 0.02 *0.006 

Arsenic (As)-Leachable 1.0 < 1.0 0.005 0.005 0.01 

Barium (Ba)-Leachable 2.5 < 2.5 N.G. N.G. 1.00 

Beryllium (Be)-Leachable 0.025 0.01 N.G. N.G. N.G. 

Boron (B)-Leachable 0.50 0.25 1.50 1.20 *5 

Cadmium (Cd)-Leachable 0.050 0.10 0.000,004572 0.000,004572 0.005 

Calcium (Ca)-Leachable 2.0 132.00 N.G. N.G. N.G. 

Chromium (Cr)-Leachable 0.25 < 0.125 0.0013 0.0013 0.05 

Cobalt (Co)-Leachable 0.050 0.07 N.G. 0.11 (maximum), 

0.004 (30-day average) 

N.G. 

Copper (Cu)-Leachable 0.050 25.50 0.0022 0.00292 (maximum), 

0.002 (30-day average) 

≤ 1 

Iron (Fe)-Leachable 0.15 0.57 0.30 0.355, 1.06 ≤ 0.3 

Lead (Pb)-Leachable 0.25 9.19 0.0012 0.0042 (maximum and 

30-day average) 

0.01 

Magnesium (Mg)-Leachable 0.50 8.83 N.G. N.G. N.G. 

Mercury (Hg)-Leachable 0.0010 < 0.0010 0.000,026 0.00002 (30-day average 

when MeHg = 0.5% of THg) 

0.001 

Nickel (Ni)-Leachable 0.25 0.13 0.0252 0.0252 N.G. 

Selenium (Se)-Leachable 1.0 < 1.0 0.001 0.002 0.01 

Silver (Ag)-Leachable 0.25 0.13 0.0001 0.0001 (maximum), 

0.00005 (30-day average)2 

N.G. 

Thallium (Tl)-Leachable 1.0 < 1.0 0.0008 0.0003 N.G. 

Vanadium (V)-Leachable 0.15 0.08 N.G. 0.006 N.G. 

Zinc (Zn)-Leachable 0.50 4.42 0.03 0.033 (maximum), 

0.0075 (30-day average)2 

≤ 5 

1 CCME Water Quality Guidelines for the Protection of Aquatic Life (Freshwater) 
2 based on a hardness of 10 mg/L CaCO3 
3 Guidelines presented for hexavalent chromium Cr(VI) 
4 Maximum acceptable concentration 
5 Guidelines presented short-term maximum guideline for dissolved iron concentrations 
6 Guidelines presented short-term maximum guideline for total iron concentrations 

* Interim MAC (discontinued by the Federal-Provincial-Territorial Committee on Drinking Water in 2003) 

N.A. = Not Applicable; N.G. = No Guideline 

Grey shading indicates known exceedance of at least one guideline 
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The water treatment process will require lime and flocculant, which will be transported along 

Highway 37 and along the Eskay Creek Mine/Coulter Creek access roads to the WTP during 

construction. During operation, closure and post-closure, lime and flocculant will be transported to the 

WTP along the Treaty Creek access road and through the Mitchell-Treaty Tunnel.  

Process Plant operation will use a number of reagents, detailed in Table 2.4-6, for copper, gold and 

molybdenum flotation, carbon-in-leach gold recovery, and cyanide recovery and destruction. These 

reagents will be transported along Highway 37 during the operation phase between Kitwanga and the 

Treaty Creek access road to the PTMA. More detailed information on lime and reagents expected to be 

transported to the Process Plant, including their Transportation of Dangerous Goods (TDG) rating, and 

the estimated number of trucks per day for each reagent, is shown in Table 2.4-6. One of the reagents, 

sodium cyanide, is classified as posing great danger under TDG regulations (Transport Canada n.d.). 

Most reagents, however, are not listed in the TDG regulations or pose only a minor danger. 

 Explosives 2.4.5.4

During construction, explosives will be required for bedrock excavation associated with the road 

alignment, borrow source development and tunnel construction. During operation, explosives will be 

used to break apart the rock in the open pits and the underground mines for recovery of the ore. Due 

to the large volumes of explosives required and the remote location of the Project, explosives will be 

manufactured on site. The annual volumes of explosives required for the Project varies according to 

production rates from year to year.  

Potentially hazardous materials used to manufacture industrial explosives are Ammonium Nitrate (AN) 

prill, diesel fuel, initiation systems, ANFO (a combination of ammonium nitrate and fuel oil), and emulsion. 

During construction and operation, explosives will be transported by super-B trucks with a capacity of 

40 tonnes along Highway 37 and the Eskay Creek Mine/Coulter Creek access roads to the Mine Site. 

2.5 SUMMARY OF PREDICTED TRAFFIC VOLUMES 

In general, historical traffic data within the Study Area is limited due to the inconsistent use of traffic 

counters along highways 37 and 37A (see Section 2.1.3). In many cases, data were not collected along 

the entire highway, nor were they collected every year. Although data availability is low, it is the best 

available information and it is used in this report to provide approximate indicators of traffic trends 

along the highways, and to estimate existing baseline traffic (Table 2.5-1).  

Anticipated traffic volumes for the Project are compared to the estimated baseline traffic levels 

presented in Table 2.1-2. The highest percentage increase in traffic as a result of the Project is 

expected during Operation. A 38% increase is expected along Highway 37 between the Treaty Creek 

access road and Meziadin Junction, and a 15% increase is expected along Highway 37A. This is 

representative of the Project’s copper concentrate haul route. Percentage increases along other 

highway segments and during the other phases of the Project range between one and ten percent. 

Despite the modest increases in traffic due to the Project on Highway 37 between Meziadin and 

Kitwanga (maximum 6% during operation), traffic baseline volumes alone are already 87% of the 

historical maximum. The remainder of the segments, however, will not see traffic exceeding 30% of 

historical maximums even with the addition of Project traffic. Traffic increases from the Project along 

both north and south segments of Highway 37 are well within the design capacity of the Highway. 

This information is used throughout this report to assess the potential environmental and social effects 

of Project traffic along highways 37 and 37A. 



 

 

Table 2.4-6.  Projected Traffic Volumes for Process Plant Lime and Reagents 

Process Plant 

Reagent1 
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Description2 

Consumption 

(t/year) 

Trucks3 

per 

Year 

Trucks3 

per 

Day 

L
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id
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Purity/

Concentration  

(to be 

transported) Delivery Packaging 

Sodium Hydrosulphide 

(NaHS) 

II Corrosive; spontaneously 

combustible 

2,000 100 0.27 S >70%, Solid, 

Flakes 

1 t Bulk Bag 

Sodium Cyanide 

(NaCN) 

I Poisonous (toxic) and infectious 

substance; toxic and/or 

corrosive (non-combustible/

water sensitive) 

7,800 390 1.07 S ~98%, Solid, 

Briquettes 

1 t tote; Boxed; 2 Plastic  

Layers Bag (woven 

polypropylene bags with a heat 

sealed polyethylene liner) 

Sodium Silicate 

(Na2SiO3) (Sodium 

Metasilicate 

- High pH (Basic); 

non-combustible 

40 2 0.01 S >98%, Solid, 

Powder 

25 kg Bag; Pallet 

Activated Carbon III Flammable and combustible; on 

contact with water emits 

flammable gases 

100 5 0.01 S > 95%, Solid, 

Granulars 

500 kg Bulk Bag 

Hydrochloric Acid 

(HCl) 

II/III Toxic and/or corrosive (non-

combustible/water sensitive) 

720 36 0.10 L 33%- 35% HCl, 

Liquid 

1 t Tote 

Sodium Hydroxide 

(NaOH) (Caustic soda) 

II Toxic and/or corrosive 

(non-combustible) 

5,900 295 0.81 S > 98%, Solid, 

Flakes 

1 t Bulk Bag 

Sodium Metabisulfite 

(MBS) 

- Low pH (Acidic); moisture and 

air sensitive; non-corrosive in 

the presence of glass 

6,000 300 0.82 S ~96%, Solid, 

Powder 

1 t Bulk Bag 

Copper Sulphate 

Pentahydrate 

(CuSO4.5H2O) 

- Air sensitive; corrosive to finely 

powdered metals; 

non-flammable 

480 24 0.07 S >96%, Dry, Powder 1 t Bulk Bag 

Sulphuric Acid (H2SO4) II Corrosive; water-reactive; 

not combustible 

22,000 1100 3.01 L ~ 96% H2SO4, 

Liquid 

1 t Tote or Bulk Truck 

PAX (potassium amyl 

xanthate) 

II/III Corrosive; spontaneously 

combustible 

1,900 95 0.26 S > 90%, Granular 1 t Bulk Bag 

A208 (Diethyl 

Dithiophosphate) 

- Proprietary reagent 2,300 115 0.32 L ~45% 

Dithiophosphate 

1 t Tote or Bulk Truck 

3418A (Dialkyl 

Dithiophosphinate) 

- Proprietary reagent 380 19 0.05 L ~50% Dialkyl 

Dithiophosphinate 

1 t Tote or Bulk Truck 

(continued) 



 

 

Table 2.4-6.  Projected Traffic Volumes for Process Plant Lime and Reagents (completed) 

Source: Wardrop 2012 (Appendix C)  
1 Table does not include lime and flocculant to be used at the Water Treatment Plant 
2 As defined by the federal Transportation of Dangerous Goods Regulation class and/or Emergency Response Guide substance classification, or product Materials Safety Datasheet 
3 “Trucks” represents loaded trips only, rather than both loaded and empty. 
4 TDG Danger Rating: I = Great Danger; II = Medium Danger; III = Minor Danger; - = Not Listed. 
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Consumption 
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per 
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per 

Day 
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Purity/

Concentration  

(to be 

transported) Delivery Packaging 

3418A (Dialkyl 

Dithiophosphinate) 

- Proprietary reagent 380 19 0.05 L ~50% Dialkyl 

Dithiophosphinate 

1 t Tote or Bulk Truck 

MIBC (Methyl Isobutyl 

Carbinol) 
III Flammable and combustible 

liquids (polar/water-miscible/

noxious) 

1,500 75 0.21 L >98% 1 t Tote or Bulk Truck 

Flocculant 

(Magnafloc 336) 
- Proprietary reagent; Slippery; 

low corrosivity 

850 43 0.12 S >95% 25 kg Bag; Pallet 

Anti-scalant - Proprietary reagent; interferes 

with precipitation reactions 

380 19 0.05 L Liquid 1 t Tote 

Fuel Oil III Flammable and combustible 

liquids (non-polar/water-

immiscible) 

950 23 0.06 L Liquid Bulk Truck 

Lime (Calcium Oxide) III Toxic and/or corrosive (non-

combustible/water sensitive) 

60,000 1500 4.11 S >90%, Solid, 

Granulars 

Tanker Truck 

Ferric Chloride (FeCl3) III Toxic and/or corrosive 

(non-combustible) 

70 4 0.01 S >96%, Solid, 

Flakes 

25 kg Bag; Pallet; or 50 kg 

Drums 

Calcium Chloride 

(CaCl2) 
- Normally stable; very soluble 

in water; not combustible; 

not corrosive 

200 10 0.03 S ~94%, Solid, 

Powder 

25 kg Bag; Pallet 

Copper Chloride 

(CuCl2.2H2O) 
III Toxic and/or corrosive 

(non-combustible) 

340 17 0.05 S ~98%, Solid, 

Powder 

25 kg Bag; Pallet 

Antifoam - Proprietary reagent 100 5 0.01 L Liquid 1 t Tote 

Liquid Chlorine 

(Sodium Hypochlorite) 
II/III Toxic and/or corrosive 

(non-combustible) 

850 43 0.12 L ~99%, Liquid 500 L or 1,000 L Cylinder 

TOTAL    4,220 11.57    
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Table 2.5-1.  Estimated Traffic Volume Increases on Highways 37 and 37A Resulting from the 

KSM Project 

 

Route/Phase 

Highway 37  

(Eskay to Treaty) 

North Segment 

Highway 37  

(Treaty to Meziadin) 

North Segment Highway 37A 

Highway 37  

(Meziadin to Kitwanga) 

South Segment 
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Estimated 

Existing 

Baseline 

Traffic*  

224 224 224 224 224 224 224 224 244 244 244 244 799 799 799 799 

KSM Project 

Traffic 

8 3 0 0 22 85 16 6 3 36 0 0 25 49 16 6 

Total 

(Baseline + 

KSM) 

232 227 224 224 246 309 240 230 247 280 244 244 824 848 815 805 

Projected 

Percentage 

Increase 

4% 1% 0% 0% 10% 38% 7% 3% 1% 15% 0% 0% 3% 6% 2% 1% 

Historical 

Maximum 

Traffic 

1014 1014 1014 1014 1014 1014 1014 1014 917 917 917 917 917 917 917 917 

Percentage 

of Historical 

Maximum 

23% 22% 22% 22% 24% 30% 24% 23% 27% 31% 27% 27% 90% 92% 89% 88% 

Percentage 

of Highway 

37 Capacity1 

3.8% 3.7% 3.7% 3.7% 4.0% 5.1% 3.9% 3.8% n/a n/a n/a n/a 13.6% 14.0% 13.4% 13.3% 

1 Based on Highway 37 modified capacity of 252 commercial vehicles per hour one-way (equivalent to 252 one-way trips 

per hour) or 6,048 one-way trips per day. 

Note: Given that traffic volumes in the 1990s were substantially high, existing baseline traffic was calculated as the 

average AADT from 2004 to 2011. 
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3. Vehicle Accidents on Highways 37 and 37A 

3.1 HISTORICAL VEHICLE ACCIDENT STATISTICS 

Police data for vehicle collisions along Project-relevant segments of highways 37 and 37A are available 

from 1996 to 2011. Both traffic volumes and accidents have been generally decreasing since 1996. 

Traffic accidents for this time period are summarized in Figure 3.1-1, and Tables 3.1-1 and 3.1-2. 

Table 3.1-1.  Vehicle Collisions on Highway 37 between Bob Quinn Camp and Kitwanga 

Crash Counts Severity 

Total Year Injury or Fatality Property Damage Only 

1996 15 10 25 

1997 12 4 16 

1998 5 5 10 

1999 17 4 21 

2000 10 3 13 

2001 7 8 15 

2002 7 9 16 

2003 10 2 12 

2004 8 5 13 

2005 5 5 10 

2006 2 3 5 

2007 7 1 8 

2008 6 2 8 

2009 2 2 4 

2010 4 1 5 

2011 1 1 2 

Grand Total 118 65 183 

Source: ICBC (2011a) 

Data are derived from police reports and do not include collisions where police were not notified.3 Collisions 

are recorded on provincial highways using the Landmark Kilometre Inventory (LKI). The LKI are highway 

segments defined by the BC MOTI. A segment may consist of one or both sides (directions) of a highway.  

                                                 

3 ICBC generally has more comprehensive collision data than the police, as the insurance company is typically contacted even when 

police are not notified about a traffic accident. However, the quality of ICBC data is dependent on the insured individual’s report. 

Many submitted reports lack accurate information about the exact location of the collision. In most instances ICBC does not know the 

exact location of collisions on highways outside of cities, and the collision is classified as being located at the nearest major town. As 

such, available ICBC data are very limited and only report a fraction of the collisions reported by the police for the same period. Cross-

referencing individual collision incidents reported in ICBC and police data is not possible. The use of both data sets may therefore 

result in double counting. Consequently, only historical police data (provided by ICBC) is considered and analyzed in this report. 
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Figure 3.1-1
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Table 3.1-2.  Vehicle Collisions on Highway 37A between Stewart and Meziadin Junction 

Crash Counts Severity 

Grand Total Year Injury or Fatality Property Damage Only 

1996 0 0 0 

1997 3 3 6 

1998 2 1 3 

1999 0 0 0 

2000 1 1 2 

2001 1 2 3 

2002 1 3 4 

2003 1 0 1 

2004 1 0 1 

2005 0 0 0 

2006 0 0 0 

2007 0 0 0 

2008 0 0 0 

2009 0 0 0 

2010 0 0 0 

2011 0 0 0 

Grand Total 10 10 20 

Source: ICBC (2011b) 

Note: Accidents occurring inside the town of Stewart are outside the scope of this study and are not included in these 

data. There were no police-reported accidents between 2004 and 2011 (ICBC 2011b). 

Of the 183 accidents that occurred along the relevant section of Highway 37, 34 (19%) involved a 

commercial vehicle. Of the 20 reported accidents along Highway 37A, four (20%) involved a 

commercial vehicle (ICBC 2011a, 2011b). 

3.1.1 Vehicle Collision Location Analysis 

Historical traffic accidents (1996-2011) along both highway segments are mapped in Figure 3.1-2. 

Recorded LKI segments in the police data were geocoded and plotted within contiguous 10 km sections 

of the highways. Over the past 15 years, police reported vehicle collisions have occurred across the 

entire length of the two highway segments (37 and 37A); however, accidents are concentrated around 

settlements and near highway junctions and turn-offs. This is unsurprising as traffic accident risks tend 

to be higher at intersections and in areas of higher use.  

The highest proportion of vehicle collisions occurred between Kitwanga and Gitanyow on Highway 37, 

as depicted in Figure 3.1-3. The southern segment of Highway 37 (Kitwanga to Meziadin Junction) 

experienced higher daily traffic counts than the northern segment (Meziadin Junction to Stikine River 

Bridge) between 1996 and 2011. This higher volume of traffic combined with the locations of Kitwanga 

and Gitanyow on the highway likely contributed to the higher number of vehicle collisions.  



PROJECT # GIS No.

Figure 3.1-2
Locations of Vehicle Collisions on

Highways 37 and 37A, 1996 to 2011

KSM-016-080868-022-57 January 29, 2013
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Figure 3.1-3Locations of Vehicle Collisions on
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and Gitanyow, 1996 to 2011
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3.1.2 Seasonal Vehicle Collision Analysis  

Annual vehicle collisions by season are depicted in Figure 3.1-4 (Highway 37) and Figure 3.1-5 

(Highway 37A). Most traffic accidents along both highway segments have typically been concentrated 

during the summer months (June-August; ICBC 2011a, 2011b). This corresponds with higher average 

daily traffic counts on the highways. Consistent average daily traffic counts are available between 

1996 and 2001 for both highway segments, and then intermittently for segments of Highway 37 

following this period (Figure 3.1-4 and Figure 3.1-5).  

3.1.3 Collisions by Vehicle Type and Road Location 

Vehicle collisions by type (commercial and non-commercial) and road position (on- or off-highway) 

are depicted in Figures 3.1-6 and 3.1-7, along with the available daily traffic counts. The majority 

of vehicle collisions involve non-commercial vehicles, and a small fraction of commercial vehicle 

collisions involved an “off-road incident”, where the vehicle left the travelled part of the road. 

Between 1996 and 2011, the average accident rate for commercial vehicles was 0.0016% for 

Highway 37, and 0.0002% for Highway 37A.4 The average accident rate for non-commercial vehicles, 

on the other hand, was 0.007% on Highway 37 and 0.0011% on Highway 37A. In other words, there 

were 77% fewer traffic accidents involving commercial vehicles than non-commercial vehicles on 

Highway 37, and 81% fewer commercial vehicle traffic accidents on Highway 37A compared to non-

commercial vehicles. Historical accident rates per 100,000 vehicles (both commercial and non-

commercial) for Highways 37 and 37A are provided in Tables 3.1-3 and 3.1-4, respectively. 

3.1.4 Contributing Factors in Vehicle Collisions  

The BC Motor Vehicle Branch (2007) describes the following top contributing factors in commercial 

(heavy and light) vehicle accidents (as a percentage of total commercial vehicle collisions), in order 

of magnitude: 

o driver inattentiveness; 

o speed; 

o road conditions; 

o driver error/confusion; 

o failing to yield right of way; and 

o following too closely. 

In other words, unsafe driving practices and road conditions are largely to blame for the majority of 

accidents in British Columbia. Neither the amount of traffic, nor the type of vehicle, nor even the 

working condition of the vehicle plays any significant role in contributing to accidents in the province. 

                                                 

4 Accident rates (collisions per 100,000 vehicles) were calculated by dividing the number of vehicle accidents in a year by that year’s 

annualized average AADT (an average of the southern and northern segment was used if both counts were available, if not just the 

southern segment count was used) and multiplying by 100,000. An average of the accident rates for the period 1996-2011 for each 

highway was then calculated. After 2001, the AADT count on Highway 37A was terminated and only intermittently recorded along 

some segments of Highway 37. Where there were gaps in historical data, AADT was extrapolated from available data using excel, 

where viable. 
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Figure 3.1-5Seasonal Vehicle
Collisions on Highway 37A
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Figure 3.1-6Collisions by Vehicle Type on Highway 37
between Kitwanga and Bob Quinn Lake
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Figure 3.1-7
Collisions by Vehicle Type on Highway 37A
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Table 3.1-3.  Annual Collisions per 100,000 Vehicles on Highway 37 between Kitwanga and 

Bob Quinn Lake 

Year 

AADT  

(S Segment) 

AADT  

(N Segment) 

Annualized 

Average 

AADT 

Total Collisions Collisions/100,000 Vehicles 

Commercial 

Vehicles 

Non-

commercial 

Vehicles 

Commercial 

Vehicles 

Non-

commercial 

Vehicles 

1996 736 419 210,788 2 23 0.9 10.9 

1997 750 364 203,305 3 13 1.5 6.4 

1998 656 314 177,025 1 9 0.6 5.1 

1999 686 346 188,340 6 15 3.2 8.0 

2000 698 469 212,978 5 8 2.3 3.8 

2001 707 405 202,940 2 13 1.0 6.4 

2002 n/a n/a n/a 2 14 n/a n/a 

2003 n/a n/a n/a 5 7 n/a n/a 

2004 918 237* 210,766 2 11 0.9 5.2 

2005 816 238 192,355 2 8 1.0 4.2 

2006 795 226* 186,300 0 5 0.0 2.7 

2007 838 220* 193,138 0 8 0.0 4.1 

2008 740 224 175,930 2 6 1.1 3.4 

2009 760 209* 176,884 1 3 0.6 1.7 

2010 709 210 167,718 1 4 0.6 2.4 

2011 828 198* 187,276 0 2 0.0 1.1 

Average collisions per 100,000 vehicles 1.0 4.7 

Average Rate of Collision 0.0016% 0.0068% 

Notes: 

n/a - not available 

AADT - Annual Average Daily Total traffic count 

* Extrapolated from available data. 

Table 3.1-4.  Annual Collisions per 100,000 Vehicles on Highway 37A 

Year AADT Annualized AADT 

Total Collisions Collisions/100,000 Vehicles 

Commercial 

Vehicles 

Non-commercial 

Vehicles 

Commercial 

Vehicles 

Non-commercial 

Vehicles 

1996 608 221,920 0 0 0.0 0.0 

1997 775 282,875 1 5 0.4 1.8 

1998 242 88,330 0 3 0.0 3.4 

1999 288 105,120 0 0 0.0 0.0 

2000 551 201,115 1 1 0.5 0.5 

2001 548 200,020 1 2 0.5 1.0 

2002 n/a n/a 0 4 n/a n/a 

2003 n/a n/a 1 0 n/a n/a 

(continued) 
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Table 3.1-4.  Annual Collisions per 100,000 Vehicles on Highway 37A (completed) 

Year AADT Annualized AADT 

Total Collisions Collisions/100,000 Vehicles 

Commercial 

Vehicles 

Non-commercial 

Vehicles 

Commercial 

Vehicles 

Non-commercial 

Vehicles 

2004 318* 116,070 0 1 0.0 0.9 

2005 295 107,675 0 0 0.0 0.0 

2006 277* 101,105 0 0 0.0 0.0 

2007 256* 93,440 0 0 0.0 0.0 

2008 248 90,520 0 0 0.0 0.0 

2009 215* 78,475 0 0 0.0 0.0 

2010 190 69,350 0 0 0.0 0.0 

2011 174* 63,510 0 0 0.0 0.0 

Average collisions per 100,000 vehicles 0.1 0.5 

Average Rate of Collision 0.0002% 0.0011% 

Notes: 

n/a - not available 

AADT - Annual Average Daily Total traffic count 

* Extrapolated from available data. 

3.2 COLLISION PREDICTION MODELLING 

Collision prediction models (CPMs) were used to predict the annual number of collisions on highways 37 

and 37A with increased traffic volume expected during all Project phases. CPMs like the one used for 

this assessment, are used because the relationship between collision frequency and exposure is 

frequently non-linear (Sayed and de Leur 2008). CPMs are regression models that estimate collision 

frequency by capturing systematic relationships between collisions, traffic volumes, and road geometry 

(Sayed and de Leur 2008). 

3.2.1 Methodology 

The CPM methodology used for this study was developed specifically for British Columbia highways by 

Sayed and de Leur (2008), and was adopted by BC MOTI (2009). 

Three data elements were required for CPM development. The first was a classification of the highway 

segments; based on the BC MOTI Classification System, both Highway 37 and Highway 37A were 

classified as Rural Arterial Undivided Two-lane (RAU2) highways (BC MOTI 2009). The second step was 

to collect AADT volumes for each highway segment. Traffic volumes for highways 37 and 37A were 

obtained from BC MOTI (2011e). As discussed in Section 2.1, data for these routes have been collected 

intermittently since 2001, so historical traffic volumes from 1996 to the present were used in the 

analysis. The third step was to obtain historical collision data for both roads, which were provided by 

the Insurance Corporation of British Columbia (ICBC 2011a; 2011b; Section 3.1). 

Two different sets of model variables were used to predict: (1) collisions resulting in property damage 

only (PDO); and (2) severe collisions resulting in human injury or casualty. The variables developed for 

RAU2 roads are presented in Table 3.2-1. 
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Table 3.2-1.  Collision Prediction Model Variables for Rural Arterial Undivided Two-lane Roads 

Collision Type 

Model Variables 

ɑ0000 ɑ1111 ɑ2222 k 

PDO 0.005706 0.7523 0.9222 2.138 

Severe 0.005242 0.7279 0.9403 2.167 

Source: Sayed and de Leur (2008). 

A preliminary CPM was developed using the following segment model form (Sayed and de Leur 2008): 

��Ʌ� = 	
 	�

		�₁

�

		�₂ 

where E�Ʌ�	= collision frequency 

L	= highway segment length 

V	= segment AADT 

a0, a1, a2	= model parameters (as shown in Table 2.5-1)	

The historical collision data delineated the specific LKI segment where each collision occurred. The 

relevant historical AADT data separated traffic on Highway 37 into two segments, the northern segment 

comprising Meziadin Junction to the Stikine River Bridge (LKI 3730 and 3740), and the southern segment 

comprising Kitwanga to Meziadin Junction (LKI 3710 and 3720). For this reason, separate CPMs were 

developed for the northern and southern segment of Highway 37. Highway 37A (LKI 3725) was modeled 

as a single segment (BC MOTI 2011b). 

The preliminary CPMs were then calibrated for the specific roadways using an Empirical Bayes (EB) 

refinement to consider the historical collision data, yielding more accurate, location-specific 

predictions. The EB refinements were calculated using the following equation (Sayed and de Leur 2008): 

EB	safety	estimate	=	α	x prediction	+	�1	–	α�	×	observed 

where α = 
)

)*+,-./01/
2
 

observed	= observed number of collisions 

prediction	= predicted number of collisions from preliminary CPM 

k	= model dispersion parameter (as shown in Table 2.5-1)	

The CPMs and their location-specific EB refinements were then applied to the increases to current 

traffic volumes expected on highways 37 and 37A as a result of the Project during each phase. These 

traffic estimates are summarized in Table 3.2-2. 

Table 3.2-2.  Project-related Annual Increases to Traffic Volumes 

Project Phase 

Average Annual Trips per Day for Project Traffic per Highway Segment 

Highway 37 North Segment Highway 37 South Segment Highway 37A 

Construction 22 25 3 

Operation 85 49 36 

Closure 16 16 0 

Post-closure 6 6 0 
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The CPMs were also applied to the cumulative increases to current traffic volumes expected on 

highways 37 and 37A as a result of other human actions during the KSM operation phase (the period of 

highest Project-related traffic volumes). These traffic estimates are summarized in Section 8.3.2. 

3.2.2 Limitations of the Models 

The effectiveness of the CPMs was limited by the historical data available for the highway segments in 

question. As is discussed in Section 2.1.3, data for these routes have only been collected intermittently 

since 2001. 

Moreover, it is important to acknowledge the limitations inherent in the models themselves. Many 

factors that affect collision frequency—such as driver error and weather conditions (and others, as 

listed in Section 3.1.4)—cannot be accounted for in a CPM. The CPMs can reliably predict the probable 

mean number of collisions on the highway segments over time; however, collisions in any specific year 

may be higher or lower than the model predictions due to the aforementioned variables. Therefore, 

the modelling results are used cautiously as broad indicators of probable collision frequency during the 

Project phases.  

3.2.3 Project-specific Results 

The results of the Project-specific CPM analysis are presented in Figures 3.2-1 to 3.2-3. The difference 

in predicted collisions between baseline conditions and the Operation phase (the Project phase with 

the highest traffic volumes) is summarized in Table 3.2-3. 

Table 3.2-3.  Predicted Number of Collisions per Year −−−− Baseline vs. Project Operation Phase 

Collision 

Type 

Highway 37 North Segment Highway 37 South Segment Highway 37 A 

Baseline Operation Change Baseline Operation  Change Baseline Operation  Change 

PDO 1.036 1.133 +0.097 3.693 3.714 +0.021 0.973 1.012 +0.039 

Severe 1.525 1.620 +0.095 5.889 5.915 +0.026 1.016 1.061 +0.045 

Total 2.561 2.753 +0.192 9.582 9.629 +0.047 1.989 2.073 +0.084 

 

The predicted number of annual collisions is not substantially higher in any Project phase than 

predictions based on current road traffic. The highest number of Project-related collisions predicted by 

the model occurs during the Operation phase. On the northern segment of Highway 37 during the 

Operation phase, a total increase of 0.192 collisions (0.097 PDO collisions and 0.095 severe collisions) 

per year is predicted. The southern segment of Highway 37 is predicted to experience a total increase 

of 0.047 collisions (0.021 PDO collisions and 0.026 severe collisions) per year during the Operation 

phase. The greatest predicted change to Highway 37A also occurs during the Operation phase: a total 

increase of 0.084 collisions (0.039 PDO collisions and 0.045 severe collisions) per year.  

For all road segments in all other Project phases, an increase of less than 0.02 collisions per year is 

predicted. 
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Figure 3.2-1

December 17, 2012

Predicted Number of Collisions per Year
on Highway 37 North - Baseline Annual
Average Daily Traffic vs. Project Phases
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Figure 3.2-2

December 17, 2012

Predicted Number of Collisions per Year
on Highway 37 South - Baseline Annual
Average Daily Traffic vs. Project Phases
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Figure 3.2-3

December 17, 2012

Predicted Number of Collisions per Year
on Highway 37A - Baseline Annual

Average Daily Traffic vs. Project Phases
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4. Effects and Risk Assessment Methods 

4.1 INTRODUCTION 

This chapter describes the methods used to assess potential risks and effects associated with Project 

traffic on highways 37 and 37A. A risk assessment methodology is used to estimate the likelihood or 

probability of potentially adverse environmental effects resulting from increased Project-traffic within 

the Study Area, and is complementary to methods used in Application/EIS where significance 

determinations are made. The risk assessment approach does not make significance determinations, 

but is systematic, and can be applied to a variety of situations, both quantitative and qualitative. Risk 

assessment methods are commonly used in land use and resource management planning, and when 

assessing risks associated hazards, accidents and malfunctions.  

The results of the risk assessment are presented in Chapter 5, grouped by major assessment topic (i.e., 

socio-economic, fish and aquatic habitat, wildlife, terrestrial ecosystems, wetlands, noise, climate and 

air quality, human health, and heritage). Each topic-specific assessment considers two scenarios: 

1. Risks of “Project traffic”; risks associated with normal, intended Project operation activities. 

Project traffic may include “all traffic”, or be further broken down into “hazardous” and “non-

hazardous” cargo or by specific cargo types (e.g., concentrates, lime and reagents, etc.), as 

appropriate for the topic being discussed. 

2. Risks of “traffic accidents”; risks associated with unintended events, may be divided into 

“off-road” and “on-road” accidents. “On-road” refers to a traffic accident where vehicles 

remain on the travelled part of the road, while “off-road” refers to accidents that result in a 

vehicle leaving the travelled part of the road. Traffic accidents may include “all traffic”, or be 

further broken down into “hazardous” and “non-hazardous” cargo or by specific cargo types 

(e.g., concentrates, lime and reagents, etc.), as appropriate for the topic being discussed.The 

results of the potential risk of traffic accidents are then summarized in Chapter 6. 

The risk assessment of potential effects for each topic comprises the following three steps: 

1. Baseline Data Overview: Summarize environmental and socio-economic baseline information 

for the Study Area (Figure 1.2-1); 

2. Issue scoping: Define the scope of the assessment using the following approach in sequence: 

a) Assessment topic scoping: Project traffic and traffic accident scenarios are considered in 

relation to assessment topics. Scenarios with potential for traffic-related risks to the 

environmental topic are carried forward into the risk assessment (“scoped-in”), while those 

topics that are not expected to be affected are excluded from further consideration 

(“scoped-out”). A clear rationale for either choice is provided. 

b) Valued Component scoping: Within each scoped-in assessment topic from the previous 

exercise, specific VCs are identified for further analysis. 

c) Identify potential traffic/Valued Component interactions: If the scoped-in traffic types 

and VCs from the preceding two exercises have potential to interact, the VCs are carried 

forward into the risk analysis. 
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3. Risk analysis: Potential risks to the VCs identified during issue scoping are characterized, as 

follows: 

a) Risk identification: for each VC, potential risks are identified and described 

b) Risk mitigation: for each potential risk, the mitigation measures proposed by the 

proponent are described; and 

c) Risk characterization: taking mitigation measures into consideration, the likelihood and 

severity of any realized risks are characterized. 

These three steps are described in more detail in Sections 4.2 to 4.4 and depicted in Figure 4.1-1. 

4.2 BASELINE DATA OVERVIEW METHODS 

The risk assessment described in this document considers the potential effects of Project-related 

traffic within the Study Area. As a first step in the risk assessment for each of the assessment topics, 

relevant information about existing biophysical and socio-economic conditions in the Study Area is 

briefly summarized.  

4.3 ISSUE SCOPING METHODS 

The risk assessment uses a scoping process to focus on Project traffic with real or perceived potential 

to pose an environmental or human risk. The scoping process for this risk assessment is informed by 

land use interviews, information provided by Nisga’a Nation, and First Nations, issues identified during 

stakeholder consultations, and professional judgement.  

Three steps are used to define the scope of the assessment: (1) assessment topic scoping, 

(2) VC scoping, and (3) identification of potential traffic/VC interactions. 

4.3.1 Assessment Topic Scoping Methods 

For each assessment topic, scoping begins with broadly identifying the risk potential associated with 

each traffic type under two scenarios: (1) in the context of Project traffic and (2) in the context of 

traffic accidents. An identical list of traffic types is used to populate a matrix for each scenario, an 

example of which is shown in Example Table 4.3-1, where the example of wetlands is used. If a 

potential risk associated with a particular traffic type was identified, that cell in the matrix is marked 

and the potential risk was considered further in the next scoping stage. Scoping-in at this stage does 

not necessarily indicate that there is a confirmed risk associated with that traffic type, but that further 

analysis is necessary to assess the potential risk in the context of expected Project traffic. A clear 

rationale is identified for scoping-in some traffic types and excluding others. 

4.3.2 Valued Component Scoping Methods 

VCs are those parts of the biophysical or human environment deemed important based on social values 

or scientific concerns. For assessment topics where potential risks associated with traffic are selected 

for further analysis, as described in Section 4.3.1, relevant potentially affected VCs are identified. For 

both scenarios (i.e., Project traffic and traffic accidents), a list of potential VCs is generated, drawing 

from stakeholder consultations and the professional judgement of topic specialists. This list is then 

used to populate another matrix table, an example of which is shown in Table 4.3-2 using wetlands. 

The VCs are then selected for (or excluded from) the risk assessment, with a clear rationale provided 

for either decision. Scoping-in at this stage of the scoping exercise means that a VC is carried forward 

for further analysis. 
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Table 4.3-1.  Assessment Topic Scoping Matrix (Example) 

Traffic Type Potential Risk? Rationale for Selection/Exclusion 

Project traffic  This assessment is for the use of existing roads; 

alterations, upgrades, or maintenance to the road are 

not considered. Thus, no Project traffic/wetland 

interactions are expected given that wetlands will 

not be altered. 

Personnel and non-hazardous cargo  

Personnel No 

Materials, equipment, and supplies No 

Hazardous cargo  

Diesel fuel and lubricants No 

Concentrates No 

Lime and reagents No 

Explosives No 

Traffic accidents   Traffic accidents have the potential to affect 

wetlands if accidents occur in or near wetlands, 

as hydrocarbon contamination may result. 
Personnel and non-hazardous cargo  

Personnel Yes 

Materials, equipment, and supplies Yes 

Hazardous cargo  

Diesel fuel and lubricants Yes 

Concentrates Yes 

Lime and reagents Yes 

Explosives Yes 

Table 4.3-2.  Identification and Rationale for Valued Component Selection/Exclusion Matrix 

(Example) 

VC 

Identified by1 Selected for…2 

Rationale for 

Selection/Exclusion AG G P/S O 

Normal Project 

Traffic? 

Traffic 

Accidents? 

Wetland Extent X X  X No No Extent is affected by direct 

footprint interactions. As this 

assessment is based on use of 

existing highways, potential 

effects to extent are 

not expected. 

Wetland Function X X  X No Yes The use of existing highways 

will not affect wetlands ability 

to continue to perform the 

functions they currently 

provide; this VC was therefore 

scoped out. Traffic accidents 

have the potential to affect 

wetland function if vehicle 

crashes or spills occur 

in wetlands. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or  

  O = Other) has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 
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VCs included in the assessments must meet the following criteria: 

o There is spatial overlap between the study area and the VC. 

o There is temporal overlap between the Project life span and the VC. 

o There is a real or perceived likelihood—as identified by stakeholders or topic specialists—that 

Project traffic could pose a risk to the VC. 

4.3.3 Methods for Identification of Potential Traffic/Valued Component Interactions 

The traffic types and VCs identified in the preceding two steps are then used to populate two axes of a 

potential interactions matrix, an example of which is shown in Table 4.3-3. In light of the baseline data 

and the assessor’s professional judgement, each traffic type is re-considered. In the case of traffic 

accidents, on-road and off-road events are considered separately. 

Table 4.3-3.  Potential Traffic/Valued Component Interaction Matrix (Example) 

Traffic Type 

VCs 

Wetland Function <Name of VC 2> 

Project traffic   

Concentrates  -  

Lime and reagents -  

Traffic accidents: on-road   

Personnel -  

Materials, equipment, and supplies -  

Diesel fuel and lubricants X  

Concentrates  X  

Lime and reagents X  

Explosives X  

Traffic accidents: off-road   

Personnel X  

Materials, equipment, and supplies X  

Diesel fuel and lubricants X  

Concentrates  X  

Lime and reagents X  

Explosives X  

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

If a traffic type does not have the potential to interact with an identified VC, that cell in the matrix is 

left blank. If there is a potential interaction, then that cell is marked and the interaction was 

examined in more detail in the risk analysis (described in Section 4.4). Proponent mitigation measures 

are not taken into consideration until after the scoping stage of the assessment was complete. 

4.4 RISK ANALYSIS METHODS 

For each assessment topic, risk analyses under the two scenarios were carried out separately. Risk 

analysis included three steps: (1) risk identification, (2) risk mitigation, and (3) risk characterization. 
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4.4.1 Risk Identification Methods 

For each of the potential interactions identified at the end of issue scoping (as described in 

Section 4.3), potential traffic risks to VCs are identified and described. Each risk is documented as 

being associated with a discrete Project phase (i.e., construction, operation, closure, or post-closure) 

or with all phases over the Project life. Risks are also described as being associated with a particular 

traffic type or with all traffic types. Project phases and traffic types are grouped whenever possible. 

This information is used to populate the first four columns of a risk assessment matrix. A separate risk 

assessment matrix is filled out for each scenario (i.e., Project traffic and traffic accidents), as shown 

in Tables 4.4-1 and 4.4-2 using wetlands as an example. 

4.4.2 Risk Mitigation Methods 

Proposed measures to mitigate and manage each of the potential risks to VCs identified in the preceding 

step are briefly described in the fifth column of the risk assessment matrices, examples of which are 

shown in Tables 4.4-1 and 4.4-2. These measures are more thoroughly described in the accompanying 

text, if necessary. 

4.4.3 Risk Characterization 

Potential risks to VCs are then considered in the context of the proposed mitigation and management 

measures. Post-mitigation consequences of realized risks are briefly described in the final column of the 

risk assessment matrix, as shown in Tables 4.4-1 and 4.4-2. Two aspects of risks are characterized in the 

sixth and seventh columns of the risk assessment matrix: (1) the likelihood of the risk, and (2) the 

severity of any risks expected to persist post-mitigation. If a particular risk is judged to be fully 

mitigated, this is indicated in the final column and the sixth and seventh columns are left empty. In the 

example of wetlands, Table 4.4-1 is not required as no interaction between wetlands and Project traffic 

was identified in the preceding steps. Table 4.4-2 would be completed as shown in the example. 

The likelihood of risk occurrence is evaluated and characterized using the following rating scale: 

o Rare: Highly unlikely, but may occur in exceptional circumstances (i.e., there is a greater than 

0% change of occurrence). This risk is not expected to be realized. 

o Unlikely: Not expected, but there is a small probability that this risk will be realized. 

o Possible: This risk may be realized. 

o Likely: This risk will probably be realized. 

o Certain: This risk is highly likely to be realized. 

The severity of the consequence, should the risk be realized, was then evaluated and characterized 

using the following scale: 

o negligible; 

o minor; 

o moderate; 

o major; or 

o catastrophic. 

The descriptors for the severity scale are defined separately for each topic.  



 

 

Table 4.4-1.  Risk Assessment Matrix for Project Traffic (Example) 

VC Traffic Type 

Description of 

Potential Risk 

(pre-mitigation) Project Phase 

Description of 

Mitigation Measures 

Post-mitigation 

Likelihood Severity 

Description of 

Consequence of 

Realized Risk 

<Name of VC> <traffic type> <description of risk> <phase> <description of 

mitigation> 

<likelihood 

rating> 

<severity 

rating> 

<description of post-

mitigation risk> 

Table 4.4-2.  Risk Assessment Matrix for Traffic Accidents (Example) 

VC Traffic Type 

Description of 

Potential Risk 

(pre-mitigation) Project Phase 

Description of 

Mitigation Measures 

Post-mitigation 

Likelihood Severity 

Description of 

Consequence of 

Realized Risk 

Wetland Function All traffic types deposition of 

deleterious 

substances in 

wetlands from: 

All phases Limit the extent of 

contamination; Limit 

the time a 

contaminant may be 

in contact with a 

wetland, and follow 

spill prevention and 

emergency response 

plans 

Unlikely Major A loss of wetland 

function within a 

specific wetland or 

wetland complex. 
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5. Assessment of the Potential Risks of Project 

Traffic 

This chapter summarizes baseline information for a variety of disciplines, identifies potential issues and 

assesses potential risks associated with Project traffic on highways 37 and 37A. The assessment follows 

the methodology described in Chapter 4. 

5.1 SOCIO-ECONOMICS AND LAND USE 

5.1.1 Baseline Data Overview 

The socio-economic study area falls within the Regional District of Kitimat-Stikine (RDKS) and includes 

the settlements of Bob Quinn Lake (north of the Eskay Creek Mine access road), Bell II, Meziadin 

Junction, and the villages of Gitanyow and Kitwanga (Figure 5.1-1).  

Communities in this area of northwestern BC are dispersed and isolated from one another, as well as 

major populations and governance centres. Distances between settlements are long and it is common 

to travel two or more hours between communities. Isolation can also be exacerbated by the weather, 

as road closures can restrict access to and from communities. These factors play a large role in 

determining the frequency and the manner in which residents access, use and relate to much of the 

social, economic, and heritage environment in the region.  

The Nisga’a Nation and First Nations have a physical, cultural, and historical presence within the Study 

Area. Approximately 32% of the RDKS’s population is Aboriginal (Table 5.1-1) and most of the smaller 

communities along the north-south corridor of Highway 37 are predominantly Aboriginal.  

Table 5.1-1.  Population and Demographics — Regional District of Kitimat-Stikine  

Region 

Total Population 

(2011) Males (2011) Females (2011) 

Median Age 

(2011) 

Aboriginal Identity 

(2006) 

RDKS 37,361 19,035 (51%) 18,320(49%) 40.3 12,275 (32%) 

British Columbia 4,400,055 2,156,600(49%) 2,243,455 (51%) 41.9 196,070 (4.8%) 

Source: Statistics Canada (2007, 2012) 

The population of the RDKS has generally declined over the past decade or more, largely due to the 

loss of jobs (e.g., mine closures), particularly among non-Aboriginal communities. This decline is most 

evident in Stewart (Statistics Canada 2007). The number of males and females remains relatively 

balanced, and the median age is slightly below the provincial figure of 41.9. 

Services vary considerably based on the size of the community. Limited services and accommodations 

are typical of the smaller communities. The number of recreation, health, social and educational 

services within the communities has declined in conjunction with a decrease in population. Primary and 

secondary education facilities exist in many communities, while educational facilities within certain 

Aboriginal communities do not extend beyond elementary school.  

In addition to the highways 37 and 37A transportation corridors, the communities of Stewart and Bob 

Quinn are each equipped with an airstrip. Small emergency landing strips exist in the area, two of 

which are located south of Meziadin Junction. A helicopter landing pad is located at Bell II. Mobile 

cellular phone coverage is unavailable north of Kitwanga. 
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 Economic Development  5.1.1.1

The RDKS is considered one of the least economically diversified regions of the province (Horne 2009). 

Economic development has largely been driven by the area’s abundant natural resources. The value of 

mining and mineral activities has been a strong contributor, and sustainable mineral development is 

supported by regional land use management plans (BC ILMB 2000a, 2004). However, lack of 

infrastructure, isolated communities, small populations, long winters and long travel distances have 

constrained the level of economic development. The Northwest Transmission Line is expected to 

facilitate the growth of the mining industry in the area, which will bring new economic opportunities to 

the northwest region. 

In 2006, unemployment within the RDKS was approximately 14% (Statistics Canada 2007). 

Unemployment in the region has usually been above the provincial average, which was 6% in 2006. The 

recent global economic downturn has also led to a slowing of economic activity within the region.  

Employment in logging and mining led to the development of most non-Aboriginal communities in the 

RDKS, with most forestry activity occurring south of Bell II (BC MOFR 2010b). There are a number of 

past and current mine operations in the region, as well as mines currently under development or in the 

planning phase. Past mine operations include Golden Bear gold mine, Snip gold-silver mine, Premier 

gold-silver mine, Granduc copper mine, Eskay Creek gold-silver mine, and Kitsault molybdenum mine. 

Current mine and/or exploration developments include the Galore Creek copper-gold mine, Red Chris 

copper-gold mine, as well as a number of smaller-scale jade mines. Proposed mine projects include the 

Kutcho copper-zinc mine, Schaft Creek copper-gold-molybdenum-silver mine, and Arctos Anthracite 

coal mine, as well as the re-opening of the Kitsault molybdenum mine. 

Tourism in the region draws tourists from around the world and has grown in recent years. Tourism 

activities include guide outfitting, hunting, fishing, heli-skiing, and backcountry recreation 

opportunities. Residents in the four Nisga’a villages and the Tahltan, Gitanyow, and Gitxsan (including 

Skii km Lax Ha)First Nations communities are also involved in resource activities (including mining and 

mineral exploration), as well as construction and tourism (Rescan 2012b).5 Public administration is 

typically a major employer within these communities. Nisga’a Nation and First Nations also pursue a wide 

range of sustenance activities (including hunting and fishing), which contribute economically, socially and 

culturally to their households and communities (BC ILMB 2004). 

 Communities 5.1.1.2

Kitwanga 

Kitwanga (Gitwangak) is a small reserve located near the junction of Highway 37 and Highway 16, 

where the Kitwanga River runs into the Skeena River. The registered population of Kitwanga was 

approximately 1,216 in 2012 (AANDC 2012b). Approximately one third of the registered on-reserve 

Gitxsan population (33.1% or 402 people) live in Kitwanga (AANDC 2012b). 

In 2006, only 50% of the population aged 15 years and over had received a high school certificate. The high 

school incompletion rate (50%) was more than twice the provincial rate (20%). A similar proportion of the 

Kitwanga population obtained trades certificates (11.8%) compared to 11% province-wide.  

                                                 

5 For example, out of 22 recently surveyed Nisga’a commercial ventures, four businesses (about 20% of respondents) had worked in 
the mining, quarrying, oil and gas sector. Six businesses (27.3%) had worked in the construction sector, five in the forestry sector 
(22.7%), and another five (22.7%) in the transportation sector. Most respondents (14 or 63.6%) indicated that their businesses had 
worked in the tourism/accommodation/food services sector (Rescan 2012). 
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Kitwanga’s economy relies on primary and secondary industries, including natural resources, and 

manufacturing (Statistics Canada 2007). Forestry has been the main resource industry; however, the 

closure of the local sawmill in October 2011 (after its reopening in June 2011) has resulted in fewer 

forestry opportunities in the area.  

Kitwanga’s total labour force population was approximately 340 people in 2006. Of these, 33.8% were 

employed and 25% were unemployed. Labour force participation (being either employed or unemployed 

and seeking work) in the community was 57.4% in 2006. Median earnings in 2005 were reported 

at $11,392 (Statistics Canada 2007). The full-time earnings were markedly lower (estimated at $30,592) 

than the provincial median level ($42,230) in 2005. Government transfers were a major source of 

income, representing 29% of total income.  

Kitwanga relies primarily on Hazelton, and to a lesser extent Terrace, for health care and policing. Fire 

services are provided by the Gitsegukla Fire Hall in Kitwanga. BC Ambulance provides ambulance from 

Kitwanga. Residents in need of medical attention are transported to the Wrinch Memorial Hospital in 

Hazelton. The Community Well-Being (CWB) Index score for Kitwanga was 55 in 2006, lower than both 

the non-First Nations CWB average of 82 and the First Nations CWB average of 57 (AANDC 2011).  

Gitanyow 

Gitanyow (Gitanyow Indian Reserve 1) is located on the Kitwanga River, 8 km south of Kitwancool Lake, 

at the confluence of Kitwancool Creek. The Gitanyow First Nation is politically independent, although 

culturally affiliated with the Gitxsan. Gitanyow is located approximately 400 m west of Highway 37 and 

approximately 140 km northeast of Terrace.  

The registered population of the Gitanyow First Nation was approximately 802 in 2012 (AANDC 2012a). 

Just under half of the population (48% or 382 people) live on the Gitanyow reserve. 

In 2006, only 20% of the Gitanyow population aged 15 years and over had completed a high school 

certificate. (Statistics Canada 2007). The Gitanyow high school incompletion rate (54%) was more than 

twice the provincial rate (20%). A higher proportion of the Gitanyow population obtained trades 

certificates (14%) compared to 11% province-wide.  

The unemployment rate for the community of Gitanyow was 51.7% in 2006, up substantially from 34.8% 

in 2001 (Statistics Canada 2007). Annual full-time median earnings, representing income received as 

wage or salary, for Gitanyow was $27,200 in 2005, much lower than the full-time median earnings for 

BC as a whole ($42,230). 

The economy within the Gitanyow community is rooted in primary and secondary industries, including 

natural resources, construction and manufacturing (Statistics Canada 2007). Forestry has been the main 

resource industry; however, the closure of the Kitwanga sawmill in October 2011 has affected the 

Gitanyow community along with other communities in the area (Gitanyow Hereditary Chiefs 2006). 

The total labour force population on Gitanyow Indian Reserve 1 was 275 people in 2006 (Statistics 

Canada 2007). Of these, 25.5% were employed and 51.7% were unemployed. Labour force participation 

(being either employed or unemployed and seeking work) in the Gitanyow community was 52.7% in 

2006 and 46.9% in 2001. Government transfers were a major source of income, representing 29.5% of 

total income. This proportion is almost three times higher than the amount for British Columbia overall 

(10.7%- Statistics Canada 2007). 

Gitanyow health services are managed by Gitanyow Human Services (GHS), an office that runs a 

number of health programs within the community. Health services are primarily procured in Terrace or 

Hazelton. Policing and ambulance services are provided through the Hazeltons. A local fire department 
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provides emergency fire protection. The 2006 CWB Index for Gitanyow was 54, lower than the average 

First Nations score of 57 (AANDC 2010, 2011). 

Settlements 

Bob Quinn Lake, Meziadin Junction, and Bell II are generally considered tourist destinations, and are 

significantly smaller than the communities previously discussed. Most businesses are seasonal, including 

businesses related to fishing, hiking, heli-skiing, snowmobiling, and hunting. Bell II and Bob Quinn Lake 

have helped support local mineral exploration activities, primarily through the provision of 

accommodations. Facilities at Meziadin Junction have been decommissioned.  

5.1.2 Issue Scoping 

 Socio-economic and Land Use Scoping 5.1.2.1

Project activities are expected to result in additional traffic volumes on highways 37 and 37A, although 

not exceeding historical peaks. Potential risks related to traffic are presented in Table 5.1-2.  

Table 5.1-2.  Socio-economic and Land Use Scoping Matrix 

Topic Potential Risk? Rationale for Selection/Exclusion 

Project traffic   

 Yes Project traffic has the potential to affect community well-being due to increased 

traffic volume on the highways (e.g., vehicle noise and emissions). 

Project traffic has the potential to affect availability of resources harvested by land 

users as a result of wildlife-vehicle interactions. 

Traffic accidents    

All traffic Yes Traffic accidents have the potential to affect socio-economic VCs due to increased 

traffic volumes. This could pose a safety risk to local residents and tourists travelling 

along the highways. Traffic accidents may require local emergency services and first 

responders in the area. 

 Valued Component Scoping 5.1.2.2

The selected socio-economic VCs and the rationale for their inclusion or exclusion are presented in 

Table 5.1-3. The party who identified each potential VC is also referenced in the table: Aboriginal 

groups (AG); government (G); public/stakeholder (P/S); or other (O) (e.g., legislation, technical 

expertise).  

Table 5.1-3.  Identification and Rationale for Socio-economic and Land Use Valued Component 

Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

…Project 

Traffic? 

… Traffic 

Accidents? 

Community 

demographics and 

infrastructure 

- - X X No No A change in traffic volume is not anticipated to affect 

community demographics or population numbers. No 

changes to infrastructure are anticipated as Project traffic 

will be along existing highways.  

Education, skills 

development, and 

training 

X - - X No No No change in education, skills or training is anticipated as 

a result of Project traffic. Any changes in these areas are 

anticipated to be directly linked to Project development. 

(continued) 
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Table 5.1-3.  Identification and Rationale for Socio-economic and Land Use Valued Component 

Selection/Exclusion (completed) 

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

… Project 

Traffic? 

… Traffic 

Accidents? 

Community 

Well-being (CWB) 

X - - - Yes  Yes Project traffic may result in an increase in vehicle noise 

and emissions over existing baseline conditions, as well as 
a decrease in public safety. 

Employment and 

Income 

X - X - No No No change in employment and income is anticipated as a 

result of Project traffic. Any changes in these areas are 
anticipated to be directly linked to Project development. 

Business 

Opportunities 

and  Economic 
Development 

x  x x No No No change in business opportunities and economic 

development is anticipated as a result of Project traffic. 

Any changes in these areas are anticipated to be directly 
linked to Project development. 

Access X X X X No No No change in access anticipated as a result of Project 

traffic. Any changes in these areas are anticipated to be 

directly linked to Project development. 

Hunting and 

Trapping  

X X X X Yes No The proposed Project may affect availability of resources 

harvested by land users as a result of wildlife/vehicle 

interactions. Potential subsistence activities carried out by 

the Nisga’a Nation, Skii km Lax Ha, Tahltan Nation and 

Gitanyow First Nation could be altered as a result of 
changes in the availability of resources. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or O = Other) 

has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 

Community well-being is a multi-dimensional concept that refers to individual and collective levels of 

health, satisfaction, quality of life, and standard of living (Kusel 1996; Costa, Silvana, and Scoble 2006; 

Sirgy et al. 2009).Community Well-being dimensions include financial independence and access to 

goods and services; sense of individual and community worth; substance misuse; family stress; the 

quality of the natural environment; and traffic safety.  

Community Well-Being (CWB) is the only socio-economic VC to be potentially affected by Project traffic. 

Potential impacts include nuisance effects from vehicle noise and emissions in the vicinity of the 

highways, particularly where the highways pass through communities and settlements. Public safety may 

also be impacted. There may also be perceived impacts on the quality of the natural environment, both 

due to Project traffic and the type of Project vehicles using the highways (i.e., haul trucks).  

Accidents involving Project vehicles have the potential to affect aspects of CWB as they pose a safety 

risk to residents and tourists travelling along the highways. Traffic accidents could occur anywhere 

along the highway corridors and could involve one or multiple vehicles and vehicle types.  

The Land Use VC, Hunting and Trapping was identified as having the potential to be indirectly affected 

by Project-related traffic along highways 37 and 37A. Wildlife/vehicle interactions from Project-traffic 

such as disruption of movement and direct mortality could potentially affect availability of wildlife 

resources harvested by land users for recreational, subsistence and traditional purposes. This is true 

mainly for moose and bears. Other harvest resources of interest to land users, including hoary marmots, 

American marten, and mountain goats, are also not predicted to be at increased risk from vehicle 

collisions. Subsistence harvest resources, such as fish and edible plants, are not anticipated to be at 

increased risk from change in traffic. These resources are not considered further in this assessment. 
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 Potential Traffic/Valued Component Interactions 5.1.2.3

The potential traffic/socio-economic and land use interactions associated with Project traffic along 

highways 37 and 37A are related to the CWB and hunting and trapping VCs (Table 5.1-4). Vehicles will 

be transporting either non-hazardous or hazardous cargo and accidents could potentially affect public 

safety. Four broad categories of traffic accidents were considered in this assessment in order to be 

inclusive of all types of traffic accidents.  

Table 5.1-4.  Potential Traffic / Socio-economic and Land Use Valued Component Interaction Matrix 

Traffic Type 

VCs 

Community Well-being Hunting and Trapping 

Project traffic   

All traffic types X X 

Traffic accidents: on-road   

All non-hazardous cargo X - 

All hazardous cargo X - 

Traffic accidents: off-road   

All non-hazardous cargo X - 

All hazardous cargo X - 

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

5.1.3 Risk Analysis 

 Community Well-being 5.1.3.1

This section analyzes the risks associated with Project traffic on the CWB VC. There are four potential 

effects related to the CWB VC: (1) nuisance effects from vehicle emissions (potential air quality 

impacts), (2) nuisance effects from vehicle noise, (3) perceived impacts on the quality of the natural 

environment due to the type and number of Project vehicles, and (4) reduced public safety due to 

Project traffic and related accidents.  

The following sections describe each potential effect and how it relates to the CWB VC. Each of these 

potential effects, including mitigation, predicted likelihood and severity of effects are discussed in the 

following sections. Table 5.1-5 describes the scale used to qualitatively assess the risks. The potential 

risks, mitigation, and evaluation of severity are shown in Table 5.1-6 and Table 5.1-7. 

Ambient Air Quality Effects  

Risk Identification 

The potential for effects on CWB from air quality associated with Project traffic along highways 37 and 

37A will exist during all Project phases. However, air emission contributions from the Project will vary 

for each phase due to changes in traffic volumes. Further, it is anticipated that any potential effects to 

ambient air quality will be highly localised and experienced within 50 m of the highway corridor. 

Project traffic activities will contribute to air quality effects along the highways because of engine 

combustion emissions. Table 5.1-6 shows the potential risk before and after mitigation. Since engine 

combustion is continuous for vehicles, the contribution to VCs will occur regularly during all phases of 

the Project. 
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Table 5.1-5.  Social-economic and Land Use Risk Assessment Severity Scale Descriptors  

Descriptor Definition 

Negligible No measurable or detectable change from baseline conditions. 

Minor Safety conditions differ to a small degree (e.g., within the range of natural variation). Air and noise 

effects limited to a few individuals. Traffic accidents do not involve any injuries. 

Land use value differs from the average value for baseline conditions, but is within the range of natural 

variation and well below threshold values. 

Moderate Air, noise and safety effects limited to communities (Gitanyow, Kitwanga, Bob Quinn Lake, Bell 11, 

Meziadin Junction) adjacent to the highway. Traffic accidents involve minor injuries. 

Land use value differs from the average value for baseline conditions, and approaches the range of 

natural variation, but below threshold values. 

Major Air, noise and safety effects extend to the local community. Traffic accidents include significant injury. 

Land use value differs from baseline conditions and exceed threshold values so that there will be a 

detectable change beyond the range of natural variation 

Catastrophic Traffic accidents involve human death. 

Land use value differs from baseline conditions and exceed threshold values so that there will be a 

structural and functional changes in land use values beyond the range of natural variation 

Risk Mitigation 

Vehicle emissions will be minimized using the following mitigation measures:  

o switching fuel to more efficient blends;  

o optimizing vehicle load rates to minimize the number of trips;  

o following procedures and schedules provided by vehicle manufacturers to increase fuel efficiency; 

o minimizing idling; and 

o ensuring diesel vehicles use low sulfur content fuel as required by law.  

Risk Characterization 

Project traffic is expected to result in ambient air quality concentrations of Criteria Air Contaminants 

(CACs) below BC air quality objectives and standards. The maximum potential extent of this effect is 

anticipated to occur during Operation. Project activities are expected to result in additional traffic 

volumes, not exceeding historical peaks (in most cases less than 30% of historic maximums), on 

highways 37 and 37A. Therefore, the risk to the CWB VC due to air quality effects is expected to be 

minimal. The Project’s contribution to vehicle emissions is discussed in further detail in Section 5.7.3.  

Noise Effects 

Risk Identification 

Potential noise effects associated with Project traffic along highways 37 and 37A could occur through 

all phases of the Project. However, noise effects on CWB will differ for each phase due to varying 

traffic volumes.  

Health Canada considers noise a human health concern and requires noise assessment to be undertaken 

as part of an environmental assessment. 



 

 

Table 5.1-6.  Social Risk Assessment Matrix for Project Traffic 

VC 

Traffic 

Type 

Description of 

Potential Risk 

(pre-mitigation) 

Project 

Phase Description of Mitigation Measures 

Post-mitigation 

Likelihood Severity 

Description of Consequence 

of Realized Risk 

Community 

Well-being  

All traffic 

types 

Reduced ambient air 

quality from increased 

vehicle emissions  

All phases Using well maintained vehicles to optimize 

combustion, using low sulphur fuel, 

minimize trips on highway 

Possible Minor Reduced local ambient air 

quality with minimal risk to 

community well-being 

 All traffic 

types 

Nuisance from increased 

vehicle noise  

All phases Using well maintained vehicles, minimize 

trips on highway 

Likely Minor Minor increase in noise levels 

of a very localized nature 

 All traffic 

types 

Reduced quality of the 

natural environment  

All phases Using well maintained vehicles, minimize 

trips on highway 

- - Fully mitigated 

 All traffic 

types 

Reduced public safety All phases Ensure appropriate signage along the highway 

corridor; Enforce speed limits and other traffic 

rules; Appropriate driver safety training; 

Company zero-tolerance policy on alcohol; 

Adhere to accident first aid, emergency 

response and other procedures; 

Highway maintenance 

Possible Major Increase of vehicle accidents 

and decreased public safety 

Table 5.1-7.  Social Risk Assessment Matrix for Traffic Accidents 

VC 

Traffic 

Type 

Description of 

Potential Risk 

(pre-mitigation) 

Project 

Phase Description of Mitigation Measures 

Post-mitigation 

Likelihood Severity 

Description of Consequence 

of Realized Risk 

Community 

Well-being  

All traffic 

types 

Accidents of varying 

severity leading to 

injury or death of 

drivers, passengers, 

and other highway 

users. Hazardous cargo 

spills from accidents 

may expose local 

residents or emergency 

responders to 

additional safety risks. 

All phases Ensure appropriate signage along the highway 

corridor; Enforce speed limits and other traffic 

rules; Appropriate driver safety training; 

Company zero-tolerance policy on alcohol; 

Adhere to accident first aid, emergency 

response and other procedures; Ensure 

emergency responders are appropriately 

equipped and trained; Highway maintenance  

Possible Catastrophic Accidents are rare, but may 

affect human health and 

safety to a large degree, 

including death 

 



ASSESSMENT OF THE POTENTIAL RISKS OF PROJECT TRAFFIC 

SEABRIDGE GOLD INC. 5-27 

Health Canada has developed a draft guideline for a noise human health assessment; however, there 
are no applicable guidelines or enforced standards. Health Canada advises proponents to consult with 

provincial or local government authorities for applicable or relevant standards. This study considers 
standards developed by the Canada Mortgage and Housing Corporation (CMHC 1986), which are similar 

to general noise level thresholds accepted by many authorities across Canada and internationally. 

Risk Mitigation 

Noise reduction is directly related to the operation and type of vehicles used for the Project as noise 
concerns are mainly attributable to engine type and size. Potential noise effects from the Project will 
be mitigated by:  

o minimizing the number of trips required; 

o following maintenance procedures and schedules provided by vehicle manufacturers; 

o using vehicle noise suppression technologies where possible; 

o avoiding the use of engine brakes near communities; and 

o providing noise awareness training for Project transportation personnel. 

Risk Characterization 

Noise from Project traffic will occur throughout all phases of the Project; however, the level of 

potential effects will change according to the Project phase and also vary depending on the traffic 

schedule, vehicle types, ground cover, topography and number of human receptors in proximity to the 

highways. Moreover, sound intensity decreases in proportion with the square of the distance from the 

source; a drop-off rate of 4.5 dBA is generally used in traffic analyses for each doubling of distance. 

Traffic noise is not a serious problem for people who live more than 30 to 60 m from lightly traveled 

roads (FHWA 1995).  

Potential noise effects from Project traffic will have the greatest impact during Operation. However, 

with the addition of Project traffic, the level of traffic on the highways will be below historical levels 

(in most cases less than 30% of historic maximums) so the overall impact on noise is not expected to 

adversely affect Community Well-Being (see Sections 5.6.3 and 5.8.3). 

Quality of the Natural Environment 

Risk Identification 

The Project will occur in a sparsely populated area of northwestern BC. Residents and tourists value 

the quiet and wilderness aspects of this region of the Province. The increased visual presence of 
vehicles, as well as potential nuisance effects resulting from vehicle noise and emissions, may be 

perceived to have a negative effect on the quality of the natural environment. The increase in 
industrial traffic, in particular, may contribute to this perception.  

Risk Mitigation 

The perceived negative effects on the quality of the natural environment will be minimized by using 
the following mitigation measures:  

o minimizing the number of trips required; 

o following maintenance procedures and schedules provided by vehicle manufacturers; 

o using vehicle noise suppression technologies where possible; and 

o ensuring Project-related vehicles avoid local roads and remain on the highways.  
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Risk Characterization 

Perceptions with respect to the quality of the natural environment are intangible and vary by individual 

and community. It is difficult to ascertain objectively the extent to which the northwestern region of 

the province is valued for its pristine qualities, and to what extent this may be altered as a result of 

Project industrial traffic. However, the highway was designed to accommodate industrial traffic, 

including mining and forestry vehicles. With the addition of Project traffic, the level of traffic will be 

below historical levels (in most cases less than 30% of historic maximums) so the perceived negative 

effect on the quality of the natural environment (visual, nuisance) is unlikely to occur and anticipated 

to be fully mitigated.  

Reduced Public Safety/Increase in Accidents 

Risk Identification 

It is anticipated that any increase in vehicle traffic may result in reduced public safety, for both 

vehicles and pedestrians, due to the increased probability of vehicle accidents. Vehicle collisions may 

result in immediate safety and human health effects (i.e., injury or fatality), thereby affecting CWB. 

Traffic accidents in or near communities, particularly involving dangerous cargo, could further affect 

community safety.  

Police accident reports were used to assess the risks of traffic accidents (Chapter 3). Between 

1996 and 2011, 118 severe collisions6 were recorded on Highway 37 between Bob Quinn Camp and 

Kitwanga (an average of 7.4 severe collisions per year) and 10 severe collisions were recorded for 

Highway 37A between Stewart and Meziadin (average of 0.63 per year), including commercial and 

non-commercial vehicles. Severe collisions of commercial vehicle accidents was 34 (average 2.1 per 

year) on Highway 37 and 4 (average 0.25 per year) on Highway 37A. Collisions and effects to human 

health are discussed further in Section 5.8.3.  

Risk Mitigation 

The BC MOTI will be encouraged to post additional signage along appropriate places on the highways. 

Speed limits and other traffic rules will be enforced and adhered to by Project personnel. 

All contractors and workers will be required to adhere to BC Occupational Health and Safety Regulation 

(BC Reg 296/97), as well as a zero-tolerance policy on alcohol and drugs. Procedures for emergency 

response and occupational first aid will be developed and workers and contractors will undergo 

required training. Information on weather and highway conditions as well as communication devices, 

will be made available to all Project drivers before departure.  

Risk Characterization 

Historically (between 1996 and 2011), an average of 2.1 severe collisions (resulting in injury or 

casualty) per year on Highway 37 and an average of 0.25 severe collisions per year on Highway 37A 

involving a commercial vehicle occurred. Accident statistics show a downward trend between 1996 and 

2011 in tandem with a reduction in traffic volume; however, increases and decreases in the rate of 

traffic accidents are not anticipated to be concurrent with any increase or decrease in traffic volume 

(see Section 3.2). As shown in the CPM (Section 3.2.3), a maximum incremental increase of 

0.191 collisions per year is predicted due to an increase in traffic from the KSM Project. Residual 

effects to safety and direct human health risks from accidents cannot be eliminated. However, while 

the probability of accidents increases slightly, the severity of injury cannot be predicted.  

                                                 

6 Severe collisions are those resulting in human injury or fatality. 
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 Hunting and Trapping 5.1.3.2

Risk Identification 

Land users may be indirectly affected by changes in traffic volumes along highways 37 and 37A. 

Indirect effects relate to potential adverse traffic risks to the harvest of wildlife resources, through 

disruption of movement and direct mortality effects on wildlife. Many land users, particularly hunters 

and trappers, adapt their activities based on the presence and habits of wildlife resources. Species 

harvested in the Study Area which could be at risk from a change in traffic along highways 37 and 37A 

include bear and moose (see Wildlife, Section 5.3). 

Disruption of Movement Risk to Quantity of Resources 

Increased traffic volumes along highways 37 and 37A may have an indirect effect on the quantity of 

resources available to hunters and trappers by disrupting or acting as a barrier to wildlife movements. 

Vehicle traffic may disrupt wildlife movement by decreasing the highway crossings by certain hunted 

and trapped species, including moose, grizzly bears, and black bears. In turn, risks to these harvest 

species may indirectly affect hunting and trapping activities within the Study Area. 

The Wildlife risk assessment (Section 5.3) identifies that moose and bear movements may be at risk 

along highways 37 and 37A as a result of traffic volumes.  

Direct Mortality Risk to Quantity of Resources 

The quantity of resources available to hunters and trappers may also be indirectly affected by vehicle-

related wildlife mortalities. As described in Section 5.3, because of the current status of the moose 

population in the area (i.e., with a history of declining numbers), and the potential habitat along 

Highway 37, direct mortality from vehicle-moose collisions was identified as a risk and potential effects 

of vehicle-related direct mortality on moose are evaluated using a population viability assessment, and 

moose a vehicle collision model (see Section 5.3 and Appendix D). With respect to moose, hunting and 

trapping interest may be at risk. 

Conversely, following the implementation of mitigation measures to minimize vehicle-related wildlife 

mortality (e.g., enforcing speed limits, yielding to observed wildlife, etc.), no risk was predicted for 

black or grizzly bears as a result of vehicle-wildlife collisions. Further, there is no risk of vehicles colliding 

with bears in winter, as bears are in their dens during winter months. With respect to bear, hunting and 

trapping interest are not anticipated to be at increased risk. 

Risk Mitigation 

A change in the quantity of moose as resources is dependent on multiple factors affecting both land 

users and wildlife within the Study Area. In addition to mitigation strategies introduced in Section 5.3 to 

reduce the disruption to wildlife movement and direct mortality of wildlife (e.g., wildlife right-of-way, 

speed limits, and adhering to signage in areas of wildlife crossing), along Highway 37 and 37A, the Traffic 

and Access Management Plan enable land users to plan their activities on the basis of information about 

Project activities, and will be implemented to mitigate changes in the quantity of resources and to 

facilitate the continued safe access of land use areas off of Highway 37.  

Risk Characterization 

Despite mitigation, it is possible that disruption of movement to moose may occur as a result of 

increased traffic on Highway 37. The population viability assessment and moose vehicle collision model 

include a sensitivity analysis (see Section 5.3 and Appendix D). The sensitivity analysis performed 
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considered population predictions, and vehicle traffic under a variety of possible future survival rates 

and hunting rates.  

Model results of the historic reconstruction of the moose population indicate that hunting rates were 

the likely initial cause of the moose population decline from 1595 to 517 animals during 2001 – 2011 

and indicate that the addition of traffic from the KSM project is projected to cause an additional <1% 

mortality to the moose population at the current population size, a mortality rate that does not predict 

a substantial decline from the base case scenario. Under a scenario of baseline traffic plus KSM traffic, 

if the modeled survival rate of moose is increased a small amount (2-3%) such as by altering hunting 

rates, the model predicts an increase in the Nass moose population by 2030 from current conditions. 

While possible, hunting and trapping activities are not predicted to be at risk from a change in traffic 

volumes as a result of the Project. As such, the severity of the risk for hunting and trapping as a result 

of change in traffic is expected to be minor.  

5.2 FISH AND AQUATIC HABITAT 

5.2.1 Baseline Data Overview 

Traffic from the Project will travel through three major watersheds: the Nass River, Skeena River, and 

North Coast rivers (coastal rivers near Stewart, e.g. Bear River) watersheds. All three watersheds 

support large stocks of commercial and non-commercial fish species. Chinook salmon 

(Oncorhynchus tshawytscha), sockeye salmon (Oncorhynchus nerka), coho salmon (Oncorhynchus 

kisutch), pink salmon (Oncorhynchus gorbuscha), chum salmon (Oncorhynchus keta) and steelhead 

(Oncorhynchus mykiss) are commercially and culturally important species found in watercourses along 

highways 37 and 37A. Other species, including Dolly Varden (Salvelinus malma malma), bull trout 

(Salvelinus confluentus), Pacific lamprey (Lampetra tridentate) and mountain whitefish (Prosopium 

williamsoni) are also present throughout watercourses along the Project traffic routes (Figure 5.1-1). 

A list of the specific watercourses (i.e., streams, rivers, lakes, and wetlands) were there are sensitive 

fish and aquatic habitat values along the transportation route are provided in Table 5.2-1. Table 5.2-1 

provides the watercourse name, fish species present, and sensitive time period (based upon species 

presence and life history).  

Table 5.2-1.  Watercourses with Sensitive Fish and Aquatic Habitat Values along Highways 37 and 37A 

Waterbody Species Present Sensitive Life History Stage Timing 

Bell-Irving River Chinook salmon Spawning - Egg incubation August - May 

  Coho salmon Spawning - Egg incubation September - June 

Bear River Chum salmon Spawning - Egg incubation August - April 

  Coho salmon Spawning - Egg incubation September - June 

Brown Bear Creek Steelhead Spawning - Egg incubation September - March 

  Sockeye/Kokanee Salmon Spawning - Egg incubation September - March 

  Steelhead Spawning - Egg incubation September - March 

Cranberry River Chinook salmon Spawning - Egg incubation August - May 

  Coho salmon Spawning - Egg incubation September - June 

  Pink salmon Spawning - Egg incubation August - March 

  Steelhead Spawning - Egg incubation September - March 

  Bull trout All life stages Year-round 

(continued) 
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Table 5.2-1.  Watercourses with Sensitive Fish and Aquatic Habitat Values along Highways 37 and 37A 

(completed) 

Waterbody Species Present Sensitive Life History Stage Timing 

Hanna Creek Chinook salmon Spawning - Egg incubation August - May 

  Coho salmon Spawning - Egg incubation September - June 

  Sockeye/Kokanee Salmon Spawning - Egg incubation September - March 

  Steelhead Spawning - Egg incubation September - March 

  Bull trout All life stages Year-round 

Kitwancool Lake Sockeye/Kokanee Salmon Rearing Year-round 

Kitwanga River Chinook salmon Spawning - Egg incubation August - May 

  Chum salmon Spawning - Egg incubation August - April 

  Coho salmon Spawning - Egg incubation September - June 

  Pink salmon Spawning - Egg incubation August - March 

  Sockeye/Kokanee Salmon Spawning - Egg incubation September - March 

  Steelhead Spawning - Egg incubation September - March 

  Bull trout All life stages Year-round 

Meziadin Lake Sockeye/Kokanee Salmon Rearing Year-round 

  Bull trout All life stages Year-round 

Meziadin River Coho salmon Spawning - Egg incubation September - June 

  Pink salmon Spawning - Egg incubation August - March 

Nass River Chinook salmon Migration (to Kwinageese, Damdochax River) July - August 

Tintina Creek Chinook salmon Spawning - Egg incubation August - May 

  Coho salmon Spawning - Egg incubation September - June 

  Sockeye/Kokanee Salmon Spawning - Egg incubation September - March 

  Steelhead Spawning - Egg incubation September - March 

  Bull trout All life stages Year-round 

Note: This table presents the species that were identified as being important by Nisga’a and First Nations. It is not a 

comprehensive list of the species present in each waterbody. 

The Nass River Watershed provides spawning and rearing habitat for salmon and steelhead populations.  

Sockeye salmon are a large component of local fisheries and an important ecological keystone species. 

Between 1994 and 2009, the mean run size estimate of sockeye salmon reaching Gitwinksihlkw and 

entering the Upper Nass system was 278,000 (Nisga'a Fisheries 2010). Hanna and Tintina creeks in the 

Nass River system support significant populations of sockeye salmon, along with chinook salmon, coho 

salmon and steelhead. The largest Skeena River sockeye runs are not along the proposed Project traffic 

routes. Kitwancool Lake (also referred to as Gitanyow Lake) is within 1 km of the traffic route. The 

Kitwancool Lake/Kitwanga River sockeye stock has been identified as being at serious risk of 

extirpation (Gottesfeld, Rabnett, and Hall 2002). Kokanee salmon have also been identified in 

Kitwancool Lake (Gottesfeld, Rabnett, and Hall 2002). 

Coho salmon spawn and rear within 1 km of the proposed travel route. The Bell-Irving, Meziadin, and 

Cranberry rivers provide many of the coho smolts in the Upper Nass region (Bocking and Peacock 2004). 

Kitwanga River coho are considered a significant coho stock within the Skeena watershed 

(M. Cleveland, pers. comm, 2012). Coho salmon are numerous within the Bear River system and spawn 

in the Bear River adjacent to the Project traffic route. 
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The Bell-Irving and Cranberry river systems provide spawning grounds for an estimated 45% of chinook 

salmon in the Upper Nass system (Koski, Link, and English 1996). An additional two of the major 

chinook spawning grounds in the Nass system, Kwinageese River and Damdochax River, are upstream of 

the proposed traffic routes. While the spawning and rearing grounds for fish upstream of the route are 

outside any influence from Project traffic, salmon travelling to and from the spawning grounds migrate 

by the proposed travel route. In the Skeena Watershed, the Kitwanga River is a major area for chinook 

spawning and rearing, and recent low escapement numbers have suggested that this stock is 

particularly vulnerable (Gottesfeld, Rabnett, and Hall 2002). 

Pink salmon are found in both the Nass and Skeena watersheds. The Cranberry, Meziadin, and Kitwanga 

rivers are important spawning and rearing locations for pink salmon (Gottesfeld, Rabnett, and Hall 2002). 

Chum are not particularly numerous in the Skeena Watershed. Therefore stocks spawning and rearing in 

the Kitwanga River and its tributaries are particularly important in this system. Recent population 

estimates indicate there are low spawner numbers (Gottesfeld, Rabnett, and Hall 2002). Chum salmon 

are also found in the Bear River (BC MOE 2009; Figure 5.2-1). 

Meziadin Lake and its major tributaries, Hanna, Tintina and Surprise creeks, account for up to 80% of 

the total Nass sockeye assessment (DFO 2004). Meziadin Lake is also the main sportfishing lake in the 

area. It features a number of popular sport fishing species including salmon, whitefish, Dolly Varden, 

kokanee, rainbow trout, bull trout and steelhead (Pierce Lefebvre Consulting 2008). 

Steelhead are dependent upon a limited number of spawning and rearing areas along the Project travel 

route. Critical steelhead wintering areas have been located in the Cranberry River alongside 

Highway 37 (Mitchell 2006). Brown Bear Creek in the Nass system, a midsized waterbody along the 

proposed travel route, provides much of the spawning grounds for trout in the area, including 

steelhead, as well as sockeye (BC MOE 2009). The Kitwanga River and its tributaries are particularly 

important for Skeena steelhead, especially in providing critical overwintering habitat for steelhead 

stocks in the area (Gottesfeld, Rabnett, and Hall 2002). 

Bull trout, a species of provincial concern, are abundant in the Kitwanga River watershed (Gottesfeld, 

Rabnett, and Hall 2002), as well as in the Cranberry River, and Hanna and Tintina creeks 

(M. Cleveland,pers. comm., 2012). Dolly Varden, a yellow-listed species, is found all along the 

transportation corridor (M. Cleveland, pers. comm., 2012). 

5.2.2 Issue Scoping 

 Fish and Aquatic Habitat Scoping 5.2.2.1

Project activities are expected to result in additional traffic volumes, although not exceeding historical 

peaks, on highways 37 and 37A. The effects assessment considers potential effects on fish and fish 

habitat and concerns associated with Project traffic; potential alterations or upgrades to highways 37 

and 37A are not considered in this document (Table 5.2-2). 

Traffic from the Project is expected to have little to no effect on fish and aquatic habitat. The traffic 

will travel on paved or seal-coated highways and it is not expected to generate dust in amounts 

sufficient to affect fish or aquatic habitats. The operation of Project traffic is not expected to cause 

any additional stress or damage to aquatic systems or species beyond the current operation of 

the highway.  

  



PROJECT # GIS No.868-015-01

Figure 5.2-1

KSM-15-168

Important Salmon Bearing Streams

January 29, 2013
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Table 5.2-2.  Fish and Aquatic Habitat Scoping Matrix 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Project traffic   

Personnel and non-hazardous cargo   

All non-hazardous No Project traffic will use existing highways; therefore no 

Project/aquatic habitat interactions are expected as 

aquatic habitat will not be altered. 

 

Project traffic will use existing highways; therefore no 

Project/aquatic habitat interactions are expected as 
aquatic habitat will not be altered. 

 

Hazardous cargo  

Diesel fuel and lubricants No 

Concentrates No 

Lime and reagents No 

Explosives No 

Traffic accidents    

Personnel and non-hazardous cargo   

All non-hazardous No Non –hazardous cargo does not pose a risk to fish or aquatic 

habitats. 

Hazardous cargo   

All hazardous Yes In the event of an accident, hazardous cargo may spill and 

enter nearby waterbodies. Hazardous substances could 

affect water quality, aquatic vegetation, aquatic 
invertebrates, and fish at any stage of their life cycle. 

 

There are potential risks associated with traffic accidents. For traffic accidents to affect fish or aquatic 

habitat, the accident must occur at a watercourse crossing or where the highway runs in close 

proximity to a watercourse (Figure 5.1-1).  

 Valued Component Scoping 5.2.2.2

The selected fish and aquatic habitat VCs and the rationales for their inclusion or exclusion in the 

assessment are presented in Table 5.2-3. The party who identified each potential VC is also referenced in 

the table: Aboriginal groups (AG); government (G); public/stakeholder (P/S); or other (O) 

(e.g., legislation, technical expertise). The VCs for the Project include Pacific salmon, steelhead/rainbow 

trout, bull trout, and Dolly Varden. For the purposes of this study, all fish species have been grouped 

together, as potential effects and mitigation measures will be similar for all fish species. 

Table 5.2-3.  Identification and Rationale for Fish and Aquatic Habitat Valued Component 

Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

… Project 

Traffic? 

…Traffic 

Accidents? 

Fish species X X X  No Yes Accidents involving Project traffic may affect fish species 

during all phases of the Project’s life span. All fish species 

have been grouped together as potential effects and 
mitigation measures will be the same for all species. 

Aquatic habitat X X   No Yes Traffic accidents involving Project traffic may affect aquatic 

ecosystems during all phases of the Project. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or 

O = Other) has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 
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 Identification of Potential Traffic/Valued Component Interactions 5.2.2.3

The potential interactions between Project traffic and the identified VCs are identified in Table 5.2-4. 

Where there is potential for an interaction between a traffic type and a VC, the potential is identified 

with an “X”. Only traffic types that have been identified to potentially affect one or more VCs are 

included in the Risk Analysis (Section 5.2.3). 

Table 5.2-4.  Potential Traffic / Fish and Aquatic Habitat Valued Component Interaction Matrix  

Traffic Type 

VCs 

Fish Species Aquatic Habitat 

Project traffic   

Lime and reagents - - 

Explosives - - 

Traffic accidents: on-road   

Diesel fuel and lubricants X X 

Concentrates - - 

Lime and reagents - X 

Explosives - - 

Traffic accidents: off-road   

Diesel fuel and lubricants X X 

Concentrates X X 

Lime and reagents X X 

Explosives X X 

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

5.2.3 Risk Analysis 

This section provides an analysis of the risks associated with Project traffic on fish and aquatic habitat. 

Interactions identified in Table 5.2-4 are analysed and assigned a risk severity according to the 

definitions in Table 5.2-5. Traffic types, their potential risks, mitigation measures and severity are 

shown in Table 5.2-6 and Table 5.2-7.  

Table 5.2-5.  Fish and Aquatic Habitat Risk Assessment Severity Scale Descriptors  

Descriptor Definition 

Negligible No detectable change to aquatic organism abundance or fish health, and Ministry of Environment 

water quality guidelines will not be exceeded. 

Minor Effects are localized, short in duration, and low in magnitude. Fish species harvest rates will not be 

affected. 

Moderate Effects are moderate or high in magnitude but very limited spatially and temporally. Fish species 

harvest rates will not be affected. 

Major Effects are moderate in magnitude but are spatially or temporally extensive. Fish species harvest 

rates will not be affected. 

Catastrophic Permanent or semi-permanent high level effects over a large area. Potential for negative effects on 

fish harvest rates. 
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 Fuel or Lubricant Spill 5.2.3.1

Risk Identification 

Project traffic creates a risk of diesel fuel or lubricant entering aquatic habitat. The introduction of these 

substances to aquatic habitat may occur if a traffic accident occurs at a watercourse crossing or where 

traffic routes are in close proximity to a watercourse.  

The geographic scope of a petroleum product spill may be localized to far-ranging. Most petroleum 

products are toxic to fish and aquatic organisms. They may cause mortality at high concentrations and 

reduced health or altered behaviour at sublethal levels. The toxicity of these products occurs through 

their water-soluble constituents and emulsions, and toxicity increases when dissolved oxygen levels are 

low. Hydrocarbons in petroleum products can damage gill epithelia, nerves, the liver and result in 

general organ failure (Fryday et al. 1996; Omoregie and Ufodike 2000).  

Fuel spills reduce secondary producers (e.g., phytoplankton and zooplankton) and the effects of major 

fuel spills on aquatic habitat may extend as far as 12 km downstream of the source of the spill and may 

persist for longer than a year after the initial spill and clean-up (Poulton, Finger, and Humphry 1997; 

Lytle and Peckarsky 2001). 

Behavioural changes in fish after sublethal exposure to spilled petroleum products typically are 

responses to the physiological changes caused by the toxins. In the event of a diesel fuel or lubricant 

spill in a river, these effects may occur farther downstream than direct mortality and persist after 

initial clean-up. Acute and chronic stress responses, as indicated by disturbances in blood chemistry 

(Zbanyszek and Smith 1984; Alkindi et al. 1996), can lead to behavioural changes such as decreased 

feeding activity (Camargo, Alonso, and Salamanca 2005) and changes in swimming behaviour 

(Struhsaker 1977; Little and DeLonay 1996).  

Risk Mitigation 

Prevention is the best form of mitigating spills. Petroleum spills will be prevented, and in the event of 

a spill, mitigated by implementing best management practices (BMPs) with regard to the handling and 

transportation of petroleum products, spill prevention and response in the event of a spill. BMPs 

relating to petroleum spills will be described in detail the Spill Prevention and Emergency Response 

Plan. This plan will provide specifications for preventing and controlling the release of spills during 

traffic accidents. Prompt containment and clean-up of spills is essential to mitigating risks to aquatic 

habitat and organisms. The plan will minimize response time and maximize clean-up efficiency, 

preventing long-term or geographically extensive effects. 

Risk Characterization 

While moderate effects on fish and aquatic habitat may be expected at the spill site, the Spill 

Prevention and Emergency Response Plan will limit the temporal and spatial effects of a spill. Outside 

the spill site, effects should be minor with few residual effects. 

 Concentrate Spills 5.2.3.2

Risk Identification 

There is a risk of copper or molybdenum concentrate entering aquatic habitat. The introduction of these 

substances to aquatic habitat may occur if a traffic accident occurs at a stream crossing or where traffic 

routes are in close proximity to a watercourse and the vehicle or its cargo enters the watercourse.  

  



Table 5.2-6.  Fish and Aquatic Habitat Risk Assessment Matrix for Project Traffic

Likelihood Severity Description of Consequence of Realized Risk

Fish species All traffic types - All phases - Possible - No effects on fish species

Aquatic Habitat All traffic types - All phases - Possible - No effects on aquatic habitat

Table 5.2-7.  Fish and Aquatic Habitat Risk Assessment Matrix for Traffic Accidents

Likelihood Severity Description of Consequence of Realized Risk

Fish species Diesel fuel and lubricants Fuel or lubricant spill into waterbody may cause localized or far-reaching 

effects. Petroleum products are toxic to fish species. Exposure to low 

concentrations may change fish behaviour

All phases Use of best management practices to minimize spill entry to water bodies;  

Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan; Prompt containment and cleanup

Unlikely Moderate Localized, short-term, moderate effects on fish species

Fish species Concentrates Metal concentrate spill into waterbody may be toxic at the point source 

and exceed water quality guidelines at a distance; smothering of eggs 

and fish

Operations Use of best management practices to minimize spill entry to water bodies;  

Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan; Prompt containment and cleanup; Low moisture 

concentrate

Unlikely Moderate Moderate to high effects confined to local area and on a short-

term basis, rapid clean-up of concentrates

Fish species Lime and reagents Should lime and reagents spill into a waterbody, the resulting change in 

pH and water chemistry may result in mortality or decreased fish health. 

Reagent spills into waterbodies range in effect from localized 

disturbance to significant morality and population changes in fish stocks

All phases Use of best management practices to minimize spill entry to water bodies;  

Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan; Prompt containment and cleanup

Unlikely Moderate Negligible to major effects on local area on a short term basis, 

dependent on spill type. Negligible to moderate effects outside of 

immediate area

Fish species Explosives Explosives are toxic to aquatic invertebrates and fish eggs and fry. 

Explosive compounds entering aquatic systems may result in death or 

serious sublethal effects to invertebrate food sources for fish and to 

incubating or rearing juvenile fish

Operations Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan

Unlikely Moderate Spills minimized and contained due to Spill Prevention and 

Emergency Response Plan. Moderate effects in immediate area, 

minor effects outside of immediate area.

Fish species Explosives Explosives are toxic to aquatic invertebrates and fish eggs and fry. 

Explosive compounds entering aquatic systems may result in death or 

serious sublethal effects to invertebrate food sources for fish and to 

incubating or rearing juvenile fish

Construction Enforced speed limits and traffic safety; Adhere to the Spill Prevention  and 

Emergency Response Plan

Unlikely Moderate Spills minimized and contained due to Spill Prevention and 

Emergency Response Plan. Moderate effects in immediate area, 

minor effects outside of immediate area.

Aquatic Habitat Diesel fuel and lubricants Fuel or lubricant spill into waterbody may cause localized or far-reaching 

effects. Petroleum products are toxic to invertebrates. Exposure to low 

concentrations may change fish behaviour

All phases Use of best management practices to minimize spill entry to water bodies;  

Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan; Prompt containment and cleanup

Unlikely Moderate Moderate to major effects confined to local area and on a short-

term basis, rapid clean-up of concentrates

Aquatic Habitat Concentrates Metal concentrate spill into waterbody may be toxic at the point source 

and exceed water quality guidelines at a distance; smothering of benthic 

organisms

Operations Use of best management practices to minimize spill entry to water bodies;  

Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan; Prompt containment and cleanup; Concentrate 

dewatered to a low moisture content before transport

Unlikely Moderate Moderate effects on local area on a short term basis. Negligible 

effects outside of immediate area

Aquatic Habitat Lime and reagents Should lime spill into a waterbody, the resulting change in pH and water 

chemistry may result in mortality of periphyton, macrophytes, and 

aquatic invertebrates. Reagent spills into waterbodies range in effect 

from localized disturbance to significant morality and population changes 

of periphyton, macrophytes, and aquatic invertebrates

All phases Use of best management practices to minimize spill entry to water bodies;  

Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan; Prompt containment and cleanup

Unlikely Moderate Negligible to major effects on local area on a short term basis, 

dependent on spill type. Negligible to moderate effects outside of 

immediate area

Aquatic Habitat Explosives Explosives are toxic to aquatic invertebrates and fish eggs and fry. 

Explosive compounds entering aquatic systems may result in death or 

serious sublethal effects to invertebrate food sources for fish and to 

incubating or rearing juvenile fish

Operations Enforced speed limits and traffic safety; Adhere to the Spill Containment and 

Emergency Response Plan

Unlikely Negligible Spills minimized and contained due to Spill Prevention and 

Emergency Response Plan. Moderate effects in immediate area, 

minor effects outside of immediate area.

Aquatic Habitat Explosives Explosives are toxic to aquatic invertebrates. Explosive compounds 

entering aquatic systems may result in death or serious sublethal effects 

to freshwater invertebrates

Construction Enforced speed limits and traffic safety; Adhere to the Spill Prevention and 

Emergency Response Plan

Unlikely Negligible Spills minimized and contained due to Spill Prevention  and 

Emergency Response Plan. Moderate effects in immediate area, 

minor effects outside of immediate area.

Post-mitigation

VC Traffic Type

Description of Potential Risk

(pre-mitigation) Project Phase Description of Mitigation Measures

Post-mitigation

VC

Description of Potential Risk

(pre-mitigation) Project PhaseTraffic Type Description of Mitigation Measures
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The majority of the effects of a concentrate spill would be highly localized. Low-moisture concentrate 

would not quickly mobilize and could be cleaned up relatively easily. Direct mortality would result if 

the concentrate enters the watercourse and crushes or smothers fish or aquatic organisms. Mortality 

may also occur if metal concentrations in the water around the spill increase above toxicity levels. 

These levels vary by species, water chemistry, and water temperature; however, copper and 

molybdenum toxicity has been known to occur at concentrations as low as 35 ppm (Eisler 1989, 1998).  

Sublethal effects occur when metal accumulation in the gills of fish cause a stress response that can 

lead to behavioural changes (Wendelaar Bonga 1997). 

Physiological effects of metal exposure in fish include acid-base disturbance, changes in gill function, 

ionic fluxes, and metals toxicity (Evans 1987; Wood 1992). Chronic stress caused by exposure to metals 

at sublethal levels can lead to decreased growth in fish through an increase in metabolic demands 

(Todd et al. 2006). The stress response is caused by metal uptake and pH surges that in turn stimulate 

increased gas exchange (Wood 1992). 

Risk Mitigation 

Prevention is the best form of mitigating spills. In the event of an accident resulting spilled 

concentrate, mitigation measures will be similar to those identified for diesel fuel and lubricant spills. 

Clean-up of concentrate spills will be easier than fuel spills due to the low-moisture levels. Prompt 

clean-up according to the Spill Prevention and Emergency Response Plan will limit the potential impact 

to minor effects in the local area. 

Risk Characterization 

With mitigation measures in place, effects will be limited to crushing or smothering of fish or aquatic 

organisms at the spill site, plus any additional damage to substrate and benthic communities from 

removing contaminated soils during clean-up. Metal contamination outside of the spill site will be 

minimal and should not cause large-scale or long-term effects. 

 Lime and Reagents 5.2.3.3

Risk Identification 

The Project requires the transportation of large amounts of lime and other reagents. An off-road 

accident near a watercourse could result in the truck and its cargo entering the watercourse.  

The introduction of lime into a watercourse could cause severe damage in small or stagnant 

waterbodies as it would not be quickly diluted. At low concentrations, lime is used to treat acidified 

waterbodies as it provides a buffering effect against acidification (Hultbert and Andersson 1982). 

However, at higher concentrations it can be hazardous to aquatic habitat and organisms. 

The primary way in which lime affects aquatic habitat is by raising water pH. Certain macrophyte and 

aquatic invertebrate species are highly sensitive to liming, and will die when exposed to lime (Ye and 

Randall 1991; Brandrud 2002). In general, a pH of 9 or more will cause mortality in most fish species 

(Ye and Randall 1991). When exposed to lower levels of alkalinity, fish experience impaired ammonia 

excretion and sodium influx that may result in changes to blood ammonia levels (Ye and Randall 1991). 

Behaviour changes resulting from the physical stress, such as impaired swimming performance, may 

affect fish growth and survival.  
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Several other reagents expected to be transported along this route, including sodium hydroxide, 

hydrochloric acid, and sulphuric acid could also affect aquatic habitats due by influencing pH. 

Other reagents have additional toxicity concerns. Sodium cyanide is toxic to fish, aquatic invertebrates, 

vegetation, and amphibians, and cyanide spills have caused serious damage to aquatic ecosystems (Eisler 

et al. 1999). A cyanide spill in an aquatic habitat would have lethal effects for nearby aquatic life. 

However, cyanide rapidly oxidizes in aquatic environments and is unlikely to persist at toxic levels for 

more than 40 days, although population-level effects from associated mortality may affect fish stocks for 

much longer. Copper sulphate (Cu2SO4) and potassium amyl xanthate (PAX) are toxic to aquatic 

vegetation, invertebrates, and fish and may persist in the environment. Potential effects of chemical 

hazards on fish and aquatic habitat are described in greater detail in Section 6.4.4 and Table 6.4-5. 

Risk Mitigation 

Prevention is the primary way of mitigating risks off-road traffic accidents, and in the event of an 

accident resulting in a spill, ensuring prompt clean-up of lime and reagent spills. Adhering to speed 

limits and safe traffic practices will prevent off-road accidents. Cyanide transportation will follow 

guidelines established in the International Cyanide Management Code (ICMI n.d.). Should an accident 

occur, prompt action according to the Spill Prevention and Emergency Response Plan will limit the 

potential impact to the local area. 

Risk Characterization 

Lime spills from Project traffic are likely to cause minimal to negligible effects. Outside the area directly 

adjacent to the spill, the lime is unlikely to harm aquatic life, especially in larger running watercourses 

where it will be quickly diluted. The potential effects of reagent spills are highly dependent on the type 

and quantity of reagent spilled. While some reagent spills (e.g., activated carbon) would have negligible 

effects, others (e.g., copper sulphate or sodium cyanide) have the potential to cause more severe 

effects. Persistence of effects is dependent on the type and volume of reagent spilled and may range 

from very short term to long term.  

 Explosives 5.2.3.4

Risk Identification 

The exact pathways, lethal concentrations, and effects of explosives on aquatic organisms vary by 

explosive type. Most explosives used at mine sites are nitrogen-based, and nitrogen content creates the 

greatest risk for aquatic environments in the event of an explosives spill (Levit 2010). The nitrogen in 

explosives is often in highly water-soluble formats, in particular, nitrate and ammonia (Forsynth, 

Cameron, and Miller 1995).  

Nitrate primarily causes damage to freshwater organisms by damaging the oxygen-carrying pigments in the 

blood, such as haemoglobin (Camargo, Alonso, and Salamanca 2005). In freshwater invertebrates, nitrates 

can cause mortality or sublethal effects including muscle fragmentation or shrinkage. Fish are particularly 

vulnerable to nitrate toxicity in the egg, fry and larval stages. Juvenile fish exposed to nitrates exhibit 

damage to blood proteins and pigments as well as liver damage (Camargo, Alonso, and Salamanca 2005). 

Unlike responses to nitrate, fish are more strongly affected by ammonia exposure than invertebrates 

(Arthur et al. 1987). Ammonia can harm fish by damaging gill epithelia and the immune system, 

reducing the oxygen-carrying capacity of blood, disrupting blood vessels and osmoregulation, and 

preventing adenosine triphosphate production (Camargo and Alonso 2006). 
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Risk Mitigation 

Preventing off-road traffic accidents is the primary way of mitigating risk. Adhering to speed limits and 

safe traffic practices will prevent off-road accidents. Should an accident occur, prompt action 

according to the Spill Prevention and Emergency Response Plan, ensuring prompt containment and 

clean-up of lime, explosives and reagent spills will limit the potential impact to the local area. 

Risk Characterization 

While potential effects may be expected at the spill site, the Spill Prevention and Emergency Response 

Plan will limit the temporal and spatial effects of the spill. Outside the spill site, effects are expected to 

be moderate with few residual effects. 

5.3 WILDLIFE  

5.3.1 Baseline Data Overview 

Baseline conditions along the highways for wildlife VCs selected for this assessment are described below.  

 Moose 5.3.1.1

Moose are common throughout BC’s forested areas, with an estimated population size of 170,000 animals 

(Blood 2000). However, the moose population in the Nass Wildlife Area (NWA) near Highway 37 has been 

declining since 2001. Corrected for sightability, the population was estimated to be 1,595 ± 19 % in 2001, 

and declined to 638 ± 33% in 2007, and to 517 ± 28% in 2011. Despite management actions taken in 2007 

to reduce harvest, the population has continued to decline (M. W. Demarchi 2011).  

The Nass South Sustainable Resource Management Plan (SRMP) and the Cranberry SRMP area have been 

identified as providing high value moose habitat, including important calving, rutting and winter 

habitat. Winter habitat is generally the limiting factor in the carrying capacity for moose in BC because 

of increased energy demands from moving through snow pack and reduced nutritional forage quality 

(Armleder, Dawson, and Thomson 1986; Nyberg and Janz 1990). Moose winter range along the highway 

consists primarily of low elevation wetland-timber complexes, floodplains of main rivers, and large 

tributary streams adjacent to coniferous stands. 

The low elevation and gentle topography of much of the area along Highway 37 represents suitable 

moose winter habitat, and movement corridors are present along Highway 37. Demarchi (2000) 

identified core use areas in the NWA where moose are consistently observed during the winter. Moose 

winter range has also been identified in the area from Meziadin to the Ningunsaw summit (Pollard 

2007) and near Cranberry Junction and Cranberry River (BC MFLNRO 2012a). One calving area was 

identified by the Skii km Lax Ha on the floodplains and associated wetlands on the Bell-Irving River 

below Bell II (Rescan 2010a).  

Movement corridors connect habitats that are exploited during different times of the year. Corridors 

maintain animal movement between habitat patches, increase population size, increase gene flow, and 

maintain biodiversity (Haddad et al. 2003). Migratory movements of moose, for example, often follow 

traditional routes, using the same migration corridor every year (Bowyer, Ballenberghe, and Kie 2003). 

Moose are known to cross the Nass River when moving between their seasonal ranges, most commonly 

near Van Dyke Island (Rescan 2010a), near Cottonwood Island west of Cranberry Junction, and at the 

Bell-Irving/Spruce crossing (Demarchi 2003). The valley between Bell II and Bob Quinn, which contains 

Highway 37, has also been identified as a wildlife movement corridor for a variety of wildlife species 

(Rescan 2010a).  
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Ungulate Winter Ranges (UWRs) ensure environmental sustainability across a landscape through two 

objectives: (1) identify suitable habitat, and (2) integrate habitats that provide a variety of functions 

(including considerations for habitat interspersion). There are no approved UWR for moose along the 

highways 37 and 37A; however, moose winter range has been mapped along the Bell-Irving River and 

Snowbank Creek near Highway 37, near Cranberry Junction, Van Dyke Island, and Meziadin Junction 

(Mahon et al. 2005; McElhanney 2007; Rescan 2010b).   

 Bears 5.3.1.2

Grizzly bears are found throughout the majority of BC across a broad range of elevations, from sea level 

to high alpine regions; an estimated 13,800 grizzlies live in the province (Gyug, Hamilton, and Austin 

2004). Distribution of grizzly bears is often related to food supply, with higher densities in areas with 

abundant food (Hamilton 1987), such as along streams during salmon runs, and on alpine and subalpine 

slopes when berries are abundant. A three-year study conducted from 1996 to 1999 (Demarchi 2000; 

Demarchi and Johnson 2000) estimated a density of 0.04 bears/km2 in the NWA based on surveys 

conducted in 1996 (Demarchi and Johnson 2000). 

Highly suitable grizzly bear spring habitat has been identified near the Ningunsaw Pass, Bowser River, 

Dragon Lake, the mouth of the Kitsumkalum River (Rescan 2010a), and throughout the South Nass Timber 

Supply Area. In addition, Demarchi and Johnson (2000) identified Hanna and Tintina creeks near Meziadin 

Junction as important areas where grizzly bears feed on salmon. Reaches of potential importance for 

salmon spawning include the Nass River around Cottonwood Island, the lower Bowser River to its 

confluence with the Bell-Irving River, and the large floodplain associated with the Bell-Irving River and 

Teigen Creek drainages near Bell II (Rescan 2010a). A potential movement corridor used by grizzly bear 

has also been identified leading from the Cedar River into the Kiteen River drainage (Rescan 2010a). 

Wildlife Habitat Areas (WHAs) are areas of high quality grizzly bear habitat. Management objectives 

associated with WHAs are created to maintain habitat necessary to sustain the local grizzly bear 

population across one or more seasons. The aim of WHAs is to identify areas for future integrated 

resource management; thus, delineated WHAs consider features such as topography for security and 

linkages between areas of seasonal habitat use. There are no approved WHAs for grizzly bear along the 

highways; however, WHA candidates for grizzly bear have been mapped. Candidate WHA polygons for 

grizzly bear occur in the North Nass Timber Supply Area between Meziadin Lake and Ningunsaw 

Summit, the South Nass Timber Supply Area between Meziadin Lake and Cranberry Junction, and within 

the Cranberry SRMP along Highway 37 south of Cranberry Junction (BC MFLNRO 2012a). In many cases, 

WHAs are blocks of un-harvested forest between cut blocks that were part of the large-scale cedar 

forestry industry along Highway 37. 

 Western Toads 5.3.1.3

The western toad (Anaxyrus boreas) is a federally listed species of special concern that is protected 

under Schedule 1 of the Species at Risk Act (SARA, City of Terrace 2002; Government of Canada 2010). 

It is also internationally recognized as a near threatened species by the International Union for the 

Conservation of Nature (IUCN 2010). In British Columbia, it is considered secure but is afforded 

protection under the BC Wildlife Act (1996).  

Western toads occupy predominantly terrestrial habitats, but move seasonally to breeding ponds in the 

spring. Toad populations can experience relatively high rates of mortality when these migration routes cross 

roads. Considering the conservation status of western toads and its potential sensitivity to development, a 

toad study was conducted within the Wildlife Study Area at the Project site to identify toad breeding ponds. 

No systematic baseline surveys were conducted for western toads along highways 37 or 37A. Therefore, it is 

assumed for the purposes of this analysis that western toads may occur within the Study Area. 
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 Avian Community 5.3.1.4

Avian species that migrate between countries receive protection under the federal Migratory Birds 

Convention Act (1994). Bird species, especially raptors, are also afforded additional protection under 

the BC Wildlife Act (1996), while avian species at risk are protected under SARA (City of Terrace 2002). 

No systematic baseline surveys were conducted for birds along highways 37 or 37A; however, for the 

purposes of this analysis it is assumed that birds occur within the Study Area.  

5.3.2 Issue Scoping 

 Wildlife Scoping 5.3.2.1

Project activities are expected to result in additional traffic volumes on highways 37 and 37A, although 

not exceeding historical peaks. This assessment addresses potential wildlife issues and concerns 

associated with Project traffic. The principal issues for wildlife are associated with Project traffic and 

traffic accidents (Table 5.3-1). 

Table 5.3-1.  Wildlife Scoping Matrix 

Traffic Type 

Potential Risk? 

Yes/No Rationale for Selection/Exclusion 

Project traffic   

All traffic Yes All traffic types may affect wildlife due to increased traffic volume on the 

highways (e.g., increased risk of vehicle/wildlife interactions and disruption 

of movement). 

Traffic accidents    

All traffic Yes Traffic accidents have the potential to affect wildlife VCs, as hydrocarbon or 

other environmental contamination may result. If chemicals spill, they may 

be hazardous to wildlife (i.e., passed up the food chain into plants, small 

mammals, etc.). 

 Valued Component Scoping 5.3.2.2

The selected wildlife VCs and the rationales for their inclusion or exclusion in the assessment are 

presented in Table 5.3-2. The party who identified each potential VC is also referenced in the table: 

Aboriginal groups (AG); government (G); public/stakeholder (P/S); or other (O) (e.g., legislation, 

technical expertise).  

 Identification of Potential Traffic/Valued Component Interactions 5.3.2.3

The potential traffic/wildlife interactions associated with Project traffic along highways 37 and 37A are 

primarily associated with moose and bears. The potential traffic/wildlife interactions are shown in 

Table 5.3-3.  

5.3.3 Risk Analysis 

The effects assessment addresses potential wildlife issues and risks associated with Project traffic 

along highways 37 and 37A. It is based on an assessment of VCs focused on selected wildlife species or 

groups selected in Table 5.3-2.  
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Table 5.3-2.  Identification and Rationale for Wildlife Valued Component Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

Normal 

Project 

Traffic? 

Traffic 

Accidents? 

Moose X X X X Yes Yes Considered because moose are identified as a culturally important 

and hunted species for the Nisga’a Nation, Skii km Lax Ha, 

Tahltan, Gitxsan and Gitanyow. Under the Nisga’a Final 

Agreement, moose is also an initial designated species for which 

the Nisga’a have a wildlife allocation. Moose are an economically 

important species to local hunters and guide outfitters. Moose are 

a species requiring increased management consideration in land 

management plans including Nass South SRMP (BC MFLNRO 2012b), 

Cassiar Iskut-Stikine Land and Resource Management Plan (LRMP) 

(BC ILMB 2000b), Cranberry SRMP (BC MFLNRO 2012a), and the 

Nisga’a Land Use Plan (NLG 2002). Biologically and ecologically 

important species. Candidate moose UWRs have been identified 

along the highway, as well as movement corridors. Moose/vehicle 

interactions are commonly reported along the highway, with 855 

collisions reported between 1983 and 2002 in the Bulkley-Stikine 

District (Sielecki 2004), and are therefore considered in the 

assessment. 

Bears 

(grizzly bear and 
black bear) 

X X X X Yes Yes Considered because grizzly bears are provincially blue-listed and 

federally listed Species of Special Concern. Species of ecological 

and cultural importance for the Nisga’a Nation, Tahltan, Gitxsan, 

Gitanyow and Skii km Lax Ha, for hunting subsistence and 

traditional reasons. Under the Nisga’a Final Agreement, grizzly 

bear is also an initial designated species for which the Nisga’a 

have a wildlife allocation. Biologically important as an umbrella 

species7. Economically important to local hunters and guide 

outfitters. Identified as an important species requiring increased 

management consideration by land management plans including 

Nass South SRMP (BC MFLNRO 2012b), Cassiar Iskut-Stikine LRMP (BC 

ILMB 2000b), Cranberry SRMP (BC MFLNRO 2012a), and the Nisga’a 

Land Use Plan (NLG 2002). High value grizzly bear foraging habitat 

and spawning salmon reaches have been identified near the 

highways. Black bears were identified as a culturally important and 

hunted species for the Nisga’a Nation, Tahltan, Skii km Lax Ha, 

Gitxsan, and Gitanyow. Vehicle strike data along highways in the 

Bulkley-Stikine District collected between 1983 and 2002 

documented 181 collisions with bears (grizzly or black) in 19 years 
(Sielecki 2004), and are therefore considered in the assessment. 

American Marten X - X X No No Considered because American marten are identified as a culturally 

important and trapped species for the Nisga’a Nation, Skii km Lax 

Ha, Tahltan, Gitxsan, and Gitanyow. Economically important 

furbearer to local trappers. Identified as an important species 

requiring increased management consideration by land management 

plans including the Nass South SRMP (BC MFLNRO 2012b) and Cassiar 

Iskut-Stikine LRMP (BC ILMB 2000b). Marten are excluded as a VC as 

the exposure of American marten to vehicular collisions is 

anticipated to be relatively low along the road because marten 

tend to avoid roads and areas that lack overhead cover (Poole et 
al. 2004). 

(continued) 

                                                 

7 An “umbrella species” is defined as one with large area requirements for which the protection of the species offers protection 

to other species that share the same habitat. 
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Table 5.3-2.  Identification and Rationale for Wildlife Valued Component Selection/Exclusion 

(continued) 

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

Normal 

Project 

Traffic? 

Traffic 

Accidents? 

American 

Marten 
(continued) 

      This conclusion is supported by mortality rates of marten along 

low and high use highways. Vehicle strike data along highways in 

the Bulkley-Stikine District collected between 1983 and 2002 

documented three collisions with American marten in 19 years 

(Sielecki 2004). Similarly, in Banff National Park, American 

marten made up 2% of small vertebrate roadkills (Clevenger, 

Chruszcz, and Gunson 2003). Therefore, marten mortality due to 

vehicle collisions is expected to be an infrequent event and is 
excluded. 

Hoary Marmot X - - - No No Considered because marmots are a culturally important and 

trapped species for the Nisga’a Nation, Skii km Lax Ha, Tahltan, 

Gitxsan, and Gitanyow. Economically important furbearer to local 

trappers. Hoary marmots occupy relatively small home ranges 

(approximately 13.8 ha) (Holmes 1984), and foraging usually 

takes place within a few hundred metres of a burrow entrance 
(Banfield 1981). 

Given the small home range and relatively sedentary nature of 

marmots, it is unlikely that these animals will cross the highway, 

thereby reducing the risk of vehicle interactions. In addition, two 

vehicle collisions with marmots were recorded along highways in 

the Bulkley-Stikine District (Sielecki 2004) over 19 years. Based 

on these results additional traffic volumes, albeit not exceeding 

historical peaks along the highway in association with the Project 

is not expected to increase vehicle incidents with marmot and is 
therefore excluded from the assessment. 

Birds 

(waterfowl, 

forest birds, 
and raptors) 

X X - X Yes No Considered because many birds are protected under the 

Migratory Birds Convention Act. Some bird species (e.g., 

crossbills, pine siskins) are vulnerable to vehicles strikes and are 
therefore considered in the assessment. 

Amphibians 

(including 
Western Toad) 

- X - X Yes Yes Considered because western toads are a Species of Special 

Concern under Schedule 1 of SARA (City of Terrace 2002). 

Biological importance as indicator species. High traffic roads can 

cause considerable mortality, particularly during breeding 

migrations (Lesbarrères, Lodé, and Merilä 2004). There is 

potential for toads and toadlets to be moving from breeding sites 

to upland areas and to cross roads, and for a spill to occur in a 

nearby wetland occupied by toads; therefore, they are 
considered in the assessment. 

Deer (Mule and 
White-tailed) 

X - - X No No Considered because this group is culturally important for the 

Nisga’a Nation, Gitxsan and Gitanyow. It is also hunted by local 

residents. Deer are excluded because white-tailed deer and mule 

deer populations are secure and not at risk in BC and any effects of 

increased traffic along Highway 37 will be accounted for in the 
assessment by referring to the moose assessment. 

(continued) 
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Table 5.3-2.  Identification and Rationale for Wildlife Valued Component Selection/Exclusion 

(continued) 

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

Normal 

Project 

Traffic? 

Traffic 

Accidents? 

Mountain Goat X X X X No No Considered because mountain goat are identified as a culturally 

important and hunted species for the Nisga’a Nation, Tahltan, 

Gitxsan, Skii km Lax Ha and Gitanyow. Under the Nisga’a Final 

Agreement, mountain goat is also an initial designated species 

for which the Nisga’a have a wildlife allocation. Identified as an 

important species requiring increased management consideration 

by land management plans including Nass South SRMP (BC MFLNRO 

2012b), Cassiar Iskut-Stikine LRMP (BC ILMB 2000b), Cranberry 

SRMP (BC MFLNRO 2012a), and the Nisga’a Land Use Plan (NLG 

2002). Mountain goats are excluded because there is a very low 

likelihood of vehicle-related mortality of mountain goats in 

association with the Project along Highway 37. The highway is 

located at elevations below suitable goat habitat, thereby 

limiting the possibility of goats being present on or near the 

road. Mountain goat sensitivity to disturbance may also ensure 

that they remain a safe distance away from transportation 

infrastructure. This is supported by the complete absence of 

vehicle incidents involving mountain goats along highways in the 

Bulkley-Stikine District from 1983 to 2002 (Sielecki 2004). 

Wolverine X X X X No No Considered because wolverine is blue-listed in BC and of Special 

Concern by the Committee on the Status of Endangered Wildlife 

in Canada (COSEWIC 2003). Culturally important species for the 

Tahltan, Gitxsan, and Skii km Lax Ha. Also identified in the Nass 

South SRMP (BC MFLNRO 2012b) and Cranberry SRMP (BC 

MFLNRO 2012a) as requiring enhanced management 

consideration. Wolverine are excluded because wolverines are 

habitat generalists and wolverine's low population density and 

large home range size mean there would be limited interaction 

with the proposed Project traffic. There is a very low likelihood 

of vehicle-related mortality of wolverine in association with the 

Project along highways 37 and 37A. This is supported by the 

complete absence of vehicle incidents involving wolverine along 

highways in the Bulkley-Stikine District from 1983 to 2002 

(Sielecki 2004). 

Fisher X - X X No No Considered because fisher are provincially blue-listed. Culturally 

important and trapped species by the Nisga’a Nation, the 

Tahltan, Gitxsan, Gitanyow and Skii km Lax Ha. Identified as an 

important species requiring increased management consideration 

by land management plans including the Nass South SRMP (BC 

MFLNRO 2012b), Cranberry SRMP (BC MFLNRO 2012a) and Cassiar 

Iskut-Stikine LRMP (BC ILMB 2000b). There is a very low likelihood 

of vehicle-related mortality of fisher in association with the 

Project along highways 37 and 37A. This is supported by the 

complete absence of vehicle incidents involving fisher along 

highways in the Bulkley-Stikine District from 1983 to 2002 

(Sielecki 2004); therefore, fisher are excluded from the 

assessment. 

(continued) 
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Table 5.3-2.  Identification and Rationale for Wildlife Valued Component Selection/Exclusion 

(completed) 

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

Normal 

Project 

Traffic? 

Traffic 

Accidents? 

Lynx, fox, wolf, 

coyote, weasel 

ermine, mink, 
river otter 

X - - - No No These species were considered because they are identified as 

culturally important for the Nisga’a Nation (weasel, lynx, wolf, 

mink), the Tahltan (wolf, lynx, mink, river otter), Gitxsan (lynx, 

fox, wolf, coyote, weasel, mink, river otter), Gitanyow (fox, lynx, 

coyote, wolf, ermine, mink) and Skii km Lax Ha (wolf). Lynx, fox, 

coyote and weasels were excluded because their populations are 

considered stable and not at risk, have low population density, are 

able to adapt to and tolerate human disturbance and 
encroachment well. 

There is a very low likelihood of vehicle-related mortality of these 

species in association with the Project along highways 37 and 37A. 

This is supported by the low number of vehicle incidents involving 

these species along highways in the Bulkley-Stikine District from 

1983 to 2002 (Sielecki 2004); therefore, they are excluded from 
the assessment. 

Rodents, 

rabbits, hares 

(beaver, 

squirrels, 

muskrat, 

gophers, 

porcupine, 
snowshoe hare) 

X - - - No No Considered because these species were identified as culturally 

important for the Nisga’a Nation (beaver, rabbit, porcupine), the 

Tahltan (snowshoe hare, red squirrel, flying squirrel, ground 

squirrel, porcupine), Gitxsan (beaver, squirrel), Gitanyow (beaver, 

muskrat, red squirrel, porcupine) and the Skii km Lax Ha (beaver, 

muskrat, rabbit, ground squirrel). 

These species are excluded because populations are considered 

stable and not at risk. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or O = Other) has 

identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 

Table 5.3-3.  Potential Traffic / Wildlife Valued Component Interaction Matrix 

Traffic Type 

VCs 

Moose Bears Western Toad Birds 

Project traffic     

All traffic X X X X 

Traffic accidents: on-road     

Non-hazardous cargo - - - - 

Hazardous cargo X X - - 

Traffic accidents: off-road     

All traffic X X X - 

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

Given the hierarchical nature of biological systems, potential wildlife effects are discussed with regard 

to changes at both the individual animal level (e.g., behaviour, physiological condition, survival) and 

the population level (population size, distribution, mortality rate, reproductive fitness). A population is 

defined as “a group of organisms coexisting at the same time and place and capable of interbreeding” 

or “as a group of non-specific organisms that occupy a loosely defined geographic region and exhibit 

reproductive continuity from generation to generation” (Futuyma 1979). Because the geographic 
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population boundaries for the local populations considered in this assessment are both unknown and 

dynamic, the assessment is generally qualitative. Effects at the population level are considered of 

greater concern because of their magnitude, compared to those at the individual level; thus, the 

assessment primarily focuses on potential effects on local populations.  

The following sections (5.3.3.1 to 5.3.3.4) assess the risk of Project-related traffic effects on each VC. 

Each section is subdivided according to the issues deemed to be of concern for that VC. Within each 

section, the likelihood and severity (Table 5.3-4) of potential effects on wildlife VCs are predicted. 

A detailed description of the effects assessment methodology is presented in Chapter 4. 

Table 5.3-4.  Wildlife Risk Assessment Severity Scale Descriptors  

Descriptor Definition 

Negligible No detectable change from baseline conditions. Effect limited to a few individuals. 

Minor Differs from the average value for baseline conditions to a small degree (e.g., within the range of natural 

variation and well below a guideline or threshold value). Effect mainly limited to a few individuals. 

Moderate Differs substantially from the average value for baseline conditions and approaches the limits of natural 

variation, but below or equal to a guideline or threshold value. Effect limited to the local population. 

Major Differs substantially from baseline conditions beyond a guideline or threshold value, resulting in a 

detectable change beyond the range of natural variation. Effect limited to the local population. 

Catastrophic Differs substantially from baseline conditions beyond a guideline or threshold value, resulting in a 

detectable change beyond the range of natural variation. Effect extends beyond the local population 

to the regional population. 

 

Three potential effects were identified for this assessment. These included disruption of movement 

patterns (which includes sensory disturbance), direct mortality, and chemical hazards (Tables 5.3-5 

and 5.3-6). Each of these potential effects, including mitigation and predicted severity of effects is 

discussed in further detail in the following sections. 

 Disruption of Movement 5.3.3.1

Risk Identification 

Wildlife movement corridors are linear landscape features that provide a linkage between daily or 

seasonal habitats, and facilitate movement. Movement between isolated patches of habitat is 

important to maintain wildlife populations and biodiversity (Bennett 2003). Disruption of movement 

patterns is often the result of increased habitat/landscape fragmentation (e.g., increased density of 

human access corridors such as roads, and increased cleared area) or higher road use levels, which may 

limit daily or seasonal wildlife travel. This section outlines the potential effects of Project traffic along 

the highways on moose and bear movement. 

Individual wildlife movement patterns are associated with short-range movements (i.e., daily routine) 

and long-range movements (i.e., migration and dispersal). Short-range movements are day-to-day 

activities within a particular season. Long-range wildlife movements are typically passages or 

movement corridors from winter and summer ranges or dispersal of young individuals to new 

territories. Moving between summer and winter ranges is critical when one habitat cannot support a 

species in both seasons. Moose, for example, are known to migrate up and down river drainages, 

moving between their seasonal ranges (Demarchi 2003). Dispersal is critical for the maintenance of 

many populations (Clobert et al. 2001). Dispersal distances can be many times greater than home range 

distances. Typically, the greatest risk of disruption, blockage, and impediments to wildlife occurs with 

seasonal and dispersal movements. 



Table 5.3-5.  Wildlife Risk Assessment Matrix for Project Traffic

Likelihood Severity Description of Consequence of Realized Risk

Moose All traffic types Disruption of Movement All phases Adhere to speed limits and wildlife warning signs along highways, give 

wildlife right of way, limit traffic disturbance where possible

Possible Minor Roads with traffic may act as a barrier to movement for a few individual moose.

Bear All traffic types Disruption of Movement All phases Adhere to speed limits and wildlife warning signs along highways, give 

wildlife right of way, limit traffic disturbance where possible

Possible Minor Roads with traffic may act as a barrier to movement for a few individual bears.

Moose All traffic types Direct Mortality All phases Adhere to and enforce speed limits, yield to wildlife along roads, document 

vehicle/wildlife interactions, communicate observations of wildlife to other 

trucks

Possible Moderate An average of approximately 20 moose are killed per year due to vehicle collisions along 

Highway 37 between Kitwanga and Burrage (within the Project study area). Project traffic will 

increase the traffic volume along the highways and direct mortality to moose is possible. 

However, even through traffic volumes will be increasing considerably, the number of animal 

collisions will not increase by an equal percentage. 

Bear All traffic types Direct Mortality All phases Adhere to and enforce speed limits, yield to wildlife along roads, document 

vehicle/wildlife interactions, communicate observations of wildlife to other 

trucks

Possible Minor Between 0 and 28 bears are killed per year due to vehicle collisions. Project traffic will 

increase the traffic volume along the highways and direct mortality to bears is possible. 

However, even through traffic volumes will be increasing considerably, the number of animal 

collisions will not increase by an equal percentage. 

Western Toad All traffic types Direct Mortality All phases Adhere to and enforce speed limits, document vehicle/wildlife interactions where possiblePossible Minor Western toads may be impacted by increased traffic if migration events occur across the 

highways. 

Birds All traffic types Direct Mortality All phases Adhere to and enforce speed limits, document vehicle/wildlife interactions where possiblePossible Minor Mortality events involving flocking bird species (e.g., pine siskin or crossbill) and vehicles may 

occur along the highway, particularly in winter or spring. 

Table 5.3-6.  Wildlife Risk Assessment Matrix for Traffic Accidents

Likelihood Severity Description of Consequence of Realized Risk

Moose All traffic types Chemical Hazards All phases Spills will be mitigated per the Spill Prevention and Emergency Response 

Plan. Part of the spill response plan is immediate cleanup, which will 

minimize if not eliminate effects on wildlife receptors. Wildlife will be  

excluded from the spill site if cleanup cannot occur immediately.

Unlikely Minor In the rare event of a traffic accident, chemical hazards  may pose a risk to moose. It is 

anticipated that the cleanup will occur immediately and moose will be excluded from the spill 

site, reducing the risk.

Bear All traffic types Chemical Hazards All phases Spills will be mitigated per the Spill Prevention and Emergency Response 

Plan. Part of the spill response plan is immediate cleanup, which will 

minimize if not eliminate effects on wildlife receptors. Bears  will be  

excluded from the spill site if cleanup cannot occur immediately.

Unlikely Minor In the rare event of a traffic accident, chemical hazards  may pose a risk to bears. It is 

anticipated that the cleanup will occur immediately and bears will be excluded from the spill 

site, reducing the risk.

Western Toad All traffic types Chemical Hazards All phases Spills will be mitigated per the Spill Prevention and Emergency Response 

Plan. Part of the spill response plan is immediate cleanup, which will 

minimize the effects on toads.

Unlikely Moderate In the rare event of a traffic accident, chemical hazards  may pose a risk to western toads if 

the spill occurs in a wetland occupied by toads.

Post-mitigation

VC Traffic Type

Description of Potential Risk

(pre-mitigation) Project Phase Description of Mitigation Measures

Post-mitigation

VC

Description of Potential Risk

(pre-mitigation) Project PhaseTraffic Type Description of Mitigation Measures
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Wildlife species and individuals within populations are not affected to the same degree by the 

potential barrier effect of roads and traffic. Roads may act as filters that stop some individuals, or 

allow others to pass through. However, by filtering out different species or portions of a population, 

habitat barriers can have important population level effects (Fahrig and Rytwinski 2009). The volume 

of vehicle traffic along a road will affect species differently. In general, large roads with relatively high 

traffic volume have the highest effect on wildlife crossing, while roads with lower volumes are crossed 

or used as travel pathways.  

Increased traffic volumes along highways 37 and 37A may decrease moose and bear crossings, affecting 

movement. For the purpose of this assessment, it is assumed that vehicles will be used during 

construction, operation, closure, and post-closure for 365 days a year, 24 hours per day. The numbers 

of vehicles on the road per day, and per hour, are summarized in Tables 5.3-7 through 5.3-9. 

Table 5.3-7.  Average Annual Daily Traffic along Highway 37 (Eskay Creek Mine Access Road to 

Meziadin Junction)  

Project Phase 

Average Number of Vehicles* 

Average Number of Vehicles 

with Hazardous Cargo 

Vehicles/day Vehicles/h Vehicles/day Vehicles/h 

Construction (5-year period) 22 0.92 1 0.04 

Operation (51.5-year period) 85 3.54 36 1.50 

Closure (3-year period) 16 0.67 3 0.13 

Post-closure (250-year period) 6 0.25 3 0.13 

* Vehicles represent one-way trips. 

Table 5.3-8.  Average Annual Daily Traffic along Highway 37 (Meziadin Junction to Kitwanga) 

Project Phase 

Average Number of Vehicles* 

Average Number of Vehicles 

with Hazardous Cargo 

Vehicles/day Vehicles/h Vehicles/day Vehicles/h 

Construction (5-year period) 25 1.04 1 0.04 

Operation (50 to 55-year period) 49 2.04 18 0.75 

Closure (3-year period) 16 0.67 3 0.13 

Post-closure (250-year period) 6 0.25 3 0.13 

* Vehicles represent one-way trips. 

Table 5.3-9.  Average Annual Daily Traffic along Highway 37A  

Project Phase 

Average Number of Vehicles* 

Average Number of Hazardous 

Vehicles 

Vehicles/day Vehicles/h Vehicles/day Vehicles/h 

Construction 3 0.13 0 0 

Operation (50 to 55-year period) 36 1.50 18 0.75 

* Vehicles represent one-way trips. 

Disruption of movement will begin during the construction phase of the Project along Highway 37, and 

continue through operation on both highways 37 and 37A, and closure and post-closure along Highway 37. 

Wildlife VCs that may be affected by disruption of movement include both moose and bears. 
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Risk Mitigation 

Mitigation strategies that will be introduced to reduce the disruption to wildlife movement include 

minimizing potential vehicle-related disturbance to wildlife (e.g., wildlife right-of-way, speed limits, 

and adhering to signage in areas of wildlife crossing). 

Risk Characterization 

Moose 

Disruption of moose movement may occur because of increased traffic volume along highways 37 and 

37A. The effects on moose are likely to be related primarily to the physical presence of vehicles. While 

studies have documented the reactions of moose to vehicle traffic, it is unknown if the reactions result 

in a disruption of movement. In Denali National Park, for example, 50% of moose showed no reaction to 

buses, 20% showed a mild reaction, and 29% showed a strong reaction within 20 m of the road 

(Jalkotzy, Ross, and Nasserden 1997).  

High quality moose winter habitat, UWRs, and movement corridors have been identified in the Study 

Area (Section 5.3.2). Therefore, increased traffic along Highway 37, particularly near movement 

corridors and high quality habitat, may reduce movement between these areas for moose.  

Traffic volumes have decreased along the highways since 2000. Traffic at Meziadin Junction has decreased 

from approximately 500 annual average daily trips in 2000 (approximately 21 vehicles/hour), to 

approximately 200 in 2008 (approximately nine vehicles/hour; BC MOTI 2011e). Therefore, traffic volumes 

have decreased by more than half. Project traffic will add a maximum of four vehicles per hour along 

Highway 37, remaining below volumes reported in 2000. 

Despite mitigation, it is possible that disruption of movement to moose may occur as a result of 

increased traffic on the highways (particularly Highway 37), but the severity is expected to be minor. 

Bear 

Grizzly bears maintain large individual home ranges that include separate seasonal habitats, such as 

wetlands in early spring and alpine areas in the late summer. Travel routes within and between habitats 

are variable and in most cases not easily identifiable in the landscape. The greatest potential impacts to 

grizzly bear movements are therefore when one seasonal habitat is completely isolated from another. 

Roads may act as barriers to grizzly bear movements, effectively isolating seasonal habitats. Females 

are particularly sensitive and avoid crossing large roads in some parts of their range (Ross 2002; 

Waller and Servheen 2005). Roads can also act as an attractant, however, offering high quality 

vegetation forage along the roadside. Thus, the crucial point for bears is the amount of traffic on 

roads. When traffic volume rises above a threshold point, bears may avoid a particular road, making it 

a barrier to movement. 

The numbers of vehicles on the road per day, and per hour, are summarized in Tables 5.3-7 through 

5.3-9. The maximum number of vehicles will occur during the operation phase. During operation, the 

maximum traffic volume will increase by approximately four vehicles per hour along Highway 37 and 

approximately two vehicles per hour along Highway 37A. Bears were reported to cross roads when 

traffic volumes are less than 10 vehicles per hour (Waller and Servheen 2005). Given the current traffic 

volume (approximately nine vehicles per hour), the additional four Project-related vehicles per hour 

along Highway 37 will result in 13 vehicles per hour, which is slightly higher than the threshold of 

10 vehicles per hour and may result in a barrier to movement for bears. 
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During construction and operation, potential vehicle-related disturbance to wildlife will be minimized 

by identifying wildlife right-of-ways, posting speed limits, and adhering to signage in areas of wildlife 

crossing. In addition, Project traffic volumes will decrease to six vehicles per day along Highway 37 in 

the post-closure phase. Despite mitigation, it is possible that disruption of movement to bears will 

occur as a result of increased traffic on the highways (particularly Highway 37), but the severity is 

expected to be minor. 

 Direct Mortality 5.3.3.2

Risk Identification 

Direct mortality of wildlife could occur along highways 37 and 37A as a result of vehicle traffic from 

the Project to Stewart and Kitwanga. Records of mortalities of several wildlife species along the 

highway are kept by the Province (Sielecki 2004). This information is compiled in the Wildlife Accident 

Reporting System (WARS) database, which is maintained by BC MOTI. There are several limitations to 

the WARS data, including under-representation of wildlife mortalities and lack of information regarding 

locations of accidents. For example, in 2002, of 5,031 reports received, 28% lacked valid segment 

numbers, and 28% lacked valid kilometer references (Sielecki 2010). Therefore, although WARS data 

are the best available information, they must be interpreted with caution.  

The Project will contribute to traffic volumes on highways 37 and 37A. During construction, a maximum 

of 25 Project trucks per day will be travelling along Highway 37 (Table 5.3-8), and will increase to a 

maximum of 85 Project trucks per day during operation (Table 5.3-7); therefore, potential vehicle 

interactions with moose, bear, western toad, and birds could occur.  

Risk Mitigation 

Vehicle-related mortality will be mitigated through the following measures: 

o adhering to and enforcement of speed limits; 

o yielding to wildlife observed along the road; 

o communicating locations of observed wildlife to other trucks; and 

o documenting cases and locations where collisions between wildlife and vehicles have occurred 

or have a higher likelihood of occurring and adapting mitigation strategies based on information 

gathered (Rea et al. 2006; Hesse et al. 2010).  

Risk Characterization 

Moose 

Direct mortality of moose caused by vehicle collisions on highways 37 and 37A could occur during the 

construction, operation, closure and post-closure phases.  

In general, ungulate-vehicle collisions tend to be aggregated in both time and space: temporal patterns 

include changing food availability, seasonal migrations, and snow cover; while spatial factors include 

location of preferred foraging habitat, landscape topography, and road and traffic characteristics. 

Increased collision risk with animals is also associated with linear landscape features that funnel 

animals alongside or across roads, such as riparian corridors, transmission lines and steep slopes and 

ridges (Seiler 2005). 

The density of moose in particular areas may increase the risk of collisions with vehicles (Seiler 2005). 

During the growing season, moose may frequent edge habitats, such as road verges, because they 
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contain succulent and high-quality forage and provide easy movement. Vehicle-related animal strikes 

also depend on vehicle speed and traffic volume. Moose-vehicle collisions in northern BC appear to be 

more frequent in winter (December and January), coinciding with times of high snowfall when they are 

found near highways that are actively kept clear of snow (Sielecki 2004, 2010).  

Moose-vehicle collisions occur throughout the species range and are highlighted as a problem from both 

wildlife management and traffic safety perspectives (Sielecki 2004; Rea et al. 2006). Along highways in 

the Bulkley-Stikine District (which includes highways 16, 37, and 37A), collisions with moose were the 

most commonly recorded road accident between 1988 and 2007 (1,022 incidents), representing 38% of 

all wildlife collisions, and an average of approximately 51 moose/year (Sielecki 2010).  

Within the Bulkley-Stikine District, the WARS database is subdivided into highway LKI segments. These 

data are also an under-representation of the actual number of wildlife collisions, mainly due to 

reporting error. Despite being the best available data, the numbers must be interpreted with caution. 

The Project transport route covers a portion of Highway 37 from Kitwanga to the Eskay Creek Mine 

access road, which is included in LKI segments 3710, 3720, 3730, and 45 km of 3740 (LKI 3740 extends 

north from Bell II to Burrage, approximately 39 km north of the Eskay Creek Road). LKI segment 3740 is 

included in this assessment, as the Study Area includes 54% of this segment. The transport route along 

Highway 37A is LKI segment 3725. Wildlife accidents in the four LKI segments along Highway 37 

between 1991 and 2010 consist primarily of moose (N = 111; average 5.8 moose/year; BC MOTI 2011a). 

The majority (51%) of moose collisions occurred in December (N = 22) and January (N = 35). Along 

Highway 37A, only three moose accidents were reported (BC MOTI 2011a).  

It is estimated that the wildlife collision numbers recorded by the WARS system may only represent 25% 

to 35% of the actual number of animals killed on roads (Sielecki 2010). The average number of 

moose-vehicle collisions per year along Highway 37 within the Study Area is 5.8. Based on the estimate 

that only 25% to 35% of actual kills are reported, the number of vehicle/moose collisions could in fact 

range from 17 to 23 per year (average 18.5 moose per year).  

In order to assess the potential effects of increased direct mortality of moose due to increased traffic, 

a population viability assessment was conducted of the Nass moose population. A population dynamics 

model received from the British Columbia Ministry of Environment was used to perform a historical 

reconstruction of the Nass population under known harvests and demographic rates.  

A statistical reconstruction produced a best fitting model to empirical trends of abundance survey data 

and harvest survey data. A moose vehicle collision model was imbedded into the population dynamics 

model to emulate the fraction of moose mortality that could be explained by the current level of 

vehicle collisions. The parameters estimated in the statistical reconstruction were treated as 

predictors of how the Nass population behaves, and used to perform a sensitivity analysis of population 

predictions under future assumed conditions of harvest and vehicle traffic (see Appendix D).  

The model results indicated that: 

o Overall, the modeled population is very sensitive to small changes in survival rate − this result 

is partly due to the many age classes (20) used in the BC MOE model − yielding a modeled 

population which is likely more sensitive to changes in mortality than the true Nass moose 

population. Typical moose models use only 3 age classes and are typically less sensitive to 

small changes in survival. 

o Historic reconstruction of the moose population indicates that hunting rates were the likely 

initial cause of the moose population decline from 1595 to 517 animals during 2001 - 2011. 
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o Under a scenario of current traffic and hunting levels, the model predicts that the Nass moose 

population will not decline substantially, on average, by 2030.  

o The addition of traffic from the KSM project is projected to cause an additional <1% mortality 

to the moose population at the current population size, a mortality rate that does not predict a 

substantial decline from the base case scenario. 

o Under a scenario of baseline traffic plus KSM traffic, if the modeled survival rate of moose is 

increased a small amount (2-3%) such as by altering hunting rates, the model predicts an 

increase in the Nass moose population by 2030 from current conditions. 

After mitigation, it is possible that vehicle/moose collisions will occur resulting in direct mortality due to 

increased traffic on the highways (particularly Highway 37).  

Because of the current status of the moose population in the area (i.e., with a history of declining), the 

high value habitat along Highway 37, and the modeled possible future scenarios with the addition of KSM, 

the severity is expected to be moderate.  

Bear 

Vehicle collisions will be of concern for both grizzly and black bears. Direct mortality caused by vehicle 

collisions could occur along highways 37 and 37A. In the spring, bears that have recently emerged from 

torpor often forage on roadside vegetation and carrion, and are typically less cognizant of potential 

dangers. Wildlife accidents involving bears increased between 1988 and 2007 in the Bulkley-Stikine 

District, ranging from 0 to 28 per year, with approximately 67% (of 248) reported from 1999 to 2007 

(Sielecki 2004, 2010). However, traffic at Meziadin Junction (i.e., highways 37 and 37A) has decreased 

from 469 annual average daily trips in 2000, to 224 in 2008 (BC MOTI 2011e). There appears also to be a 

seasonal trend, with the majority of strikes occurring in the months of August and September (Sielecki 

2004, 2010). There is no risk of vehicles colliding with bears in winter, as bears are in their dens during 

winter months.  

Between 1991 and 2010, there were 108 reported vehicle accidents with bears in the four LKI segments 

along Highway 37 (average 5.7 bears/year; BC MOTI 2011a). The majority (68.5%) of bear collisions 

occurred in July (N = 21), August (N = 24), and September (N = 29). Along Highway 37A, 26 bear 

accidents were reported between 1996 and 2010 (BC MOTI 2011a).  

It is estimated that the wildlife collision numbers recorded by the WARS system may only represent 25% 

to 35% of the actual number of animals killed on roads (Sielecki 2010). The average number of 

bear/vehicle collisions per year along Highway 37 within the Study Area is 5.7, and along Highway 37A 

is 2.2. Based on the estimate that only 25% to 35% of actual kills are reported, the number of 

bear/vehicle collisions along Highway 37 could in fact range from 16 to 23 per year (average 20 bears 

per year), and from six to nine per year along Highway 37A. 

Project-related vehicles would add to traffic on highways, thus increasing the probability of bear-vehicle 

collisions. Along roads, bears will be at risk of vehicle collision along areas where habitat is suitable for 

grizzly bears and black bears, particularly near salmon spawning habitat in September (e.g., near 

Meziadin Lake and Cranberry River, the lower Bowser River to its confluence with the Bell-Irving River, 

Hanna and Tintina creeks near Meziadin Junction, and the large floodplain associated with the 

Bell-Irving River and Teigen Creek drainages near Bell II), or near proposed grizzly bear WHAs. 

Potential project-related vehicle interactions with bears would be mitigated through adherence to road 

and traffic signs. Despite implementation of mitigation measures, bear collisions with Project vehicles 

are possible along the highways. The severity will be minor; even though traffic volumes will be 
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increasing considerably during the operation phase on Highway 37A and the northern sections of 

Highway 37 (in comparison to current traffic volumes, but not historical peaks) the number of animal 

collisions may not increase by an equal percentage. 

Western Toad 

Western toads use terrestrial habitats for most of the year (Bartelt and Peterson 1994) but return to 

aquatic habitats to breed. Western toads are capable of moving over 5 km between breeding sites; 

occasional long-distance excursions of up to 7.2 km have been noted for this species (Wind and Dupuis 

2002). Young toads (toadlets) spend the first period of their terrestrial life within the riparian area, 

eventually dispersing upland. Little is known of the mechanisms that determine the direction and 

magnitude of toadlet dispersal. 

The greatest concern for western toad populations near the highways will be direct mortality of adults 

and newly emerged terrestrial juveniles near roads and close to wetlands during the spring and late 

summer. High and low-traffic roads can both cause considerable mortality, particularly during breeding 

migrations (Lesbarrères, Lodé, and Merilä 2004). Western toads will disperse more than 600 m from 

breeding sites (Rittenhouse and Semlitsch 2007). Therefore, there is potential for toads and toadlets to 

be moving from breeding sites to upland areas and to cross a road. Toad mortality is possible along the 

highways, but the severity will be minor, as traffic already exists on the highways. 

Birds 

Direct mortality of birds, particularly flocking species such as pine siskins and crossbills, may occur as a 

result of increased traffic along the highways. Most road mortalities to these species occur during 

winter or early spring (Campbell et al. 1997). Crossbills, grosbeaks, and siskins are particularly 

vulnerable to vehicle collisions on highways, as they are attracted to road salts, gravel, and sand 

(Mineau and Brownlee 2005). It has also been noted that high traffic volume roads can have a repelling 

or avoidance effect on small vertebrates, thus potentially decreasing the risk of mortality to birds 

(Clevenger, Chruszcz, and Gunson 2003). The Project will be contributing a maximum of four additional 

vehicles per hour to the existing nine vehicles per hour north of Meziadin Junction. South of Meziadin 

Junction, the Project will contribute an additional two vehicles per hour, which is approximately 6% of 

the existing 33 vehicles per hour. Therefore, although bird mortality is possible along the highways, the 

severity will be minor.  

 Chemical Hazards 5.3.3.3

Risk Identification 

Chemicals transported by truck along the highways could be released into the environment in the event 

of a motor vehicle accident (see Table 2.4-6 for a list of chemicals intended to be used in Project 

activities). For the purpose of this assessment, a chemical hazard is defined as “a chemical that has the 

potential to cause an adverse health effect on wildlife receptors (VCs) due to a chemical spill along the 

highway.” This potential depends on the concentration of a chemical in the environment and the 

exposure that a VC receives. However, the chemical concentrations occurring in the environment after an 

accident cannot be reliably predicted. Potential effects of chemical hazards on moose, bear, and western 

toad could occur and are described in greater detail in Table 6.4-5 in Section 6.4.4. 

Risk Mitigation 

Spills will be mitigated as per the Spill Prevention and Emergency Response Plan. Part of this plan is 

immediate clean-up, which will minimize if not eliminate effects on wildlife receptors. In addition, 

wildlife would be excluded from the spill site until effective clean-up of the area. However, in the 
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event of a major spill, soil, water, and vegetation within the spill area will be monitored to ensure that 

the chemical levels are within the appropriate regulatory guidelines.  

Risk Characterization 

In the event of a chemical spill, the time that elapses between occurrence and subsequent clean-up 

represents the potential for acute effects on VCs near the spill. However, these potential effects 

cannot be evaluated at this time because the volume of the spill and the concentrations that may enter 

the environmental media are unknown. Other information required in evaluating this risk, such as the 

location of the spill or the time of year, is also unknown; therefore, in the event of a spill a risk 

assessment that evaluates acute exposure to VCs will be implemented.  

Moose 

Habitats along the highway used by moose, particularly the calving area on the Bell Irving River below 

Bell II, may be vulnerable to effects from traffic accidents, such as chemical spills. It is possible that 

individuals may ingest chemicals through soil, water, or vegetation, particularly if the contaminant is in 

the form of a salt. Although effects on individuals are possible, the fact that moose move great distances 

indicate that no population level effects from exposure to chemicals along the highway in the event of a 

spill are expected to occur. An event of this nature occurring is unlikely, and severity would be minor, 

depending on the location and the amount of time that lapses between occurrence and clean-up. 

Bear 

Habitats along the highways may be used by bears during spring, summer, and fall (near salmon 

spawning habitat). Although grizzly bears hibernate for six months of the year and their home range 

sizes are typically large (25 to 200 square kilometres for females and 60 to 700 square kilometres for 

males; Demarchi and Johnson 2000), it is possible that individuals may ingest chemicals through soil, 

water, vegetation and prey. Thus, although effects on individuals are possible, the relatively large 

home ranges of grizzly bears, and the fact that their home ranges do not substantially overlap, indicate 

that no population level effects from exposure to chemicals along the highway in the event of a spill 

are expected to occur. An event of this nature occurring is unlikely, and severity would be minor, 

depending on the location and the amount of time that lapses between occurrence and clean-up.  

Western Toad 

Western toads have the potential to be exposed to chemicals in the event of a traffic accident 

involving the spill of chemicals into a wetland occupied by western toads. Toads could be exposed to 

the chemicals via the ingestion of soil, water, and prey species and via dermal absorption. Although 

toads hibernate for up to six months of the year, amphibians are particularity sensitive to 

environmental contaminants. For example, exposure to liquid chlorine (sodium hypochlorite) is 

severely toxic to amphibians (Section 6.4.4, Table 6.4-5). An event of this nature occurring is unlikely; 

however, the severity of the event if it occurred could be moderate, depending on the location 

(i.e., breeding pond) and the amount of time that lapses between occurrence and clean-up. 

5.4 TERRESTRIAL ECOSYSTEMS 

5.4.1 Baseline Data Overview 

Baseline conditions for terrestrial ecosystems VCs selected for this assessment along the highways are 

described below.  

Highway 37 passes primarily through the valley bottoms, lower slopes, and mid-slopes of valley systems 

running predominantly north-south. It crosses a variety of ecosystem types, including a network of 
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mature forest, seral forest, wetlands, and non-treed ecosystems such as avalanche tracks. The highway 

crosses four biogeoclimatic ecosystem classification zones, which are divided into eight subzones and 

variants, each with unique vegetation, soil, topographical, and climatic characteristics. 

According to existing mapping, more than 86% of the Project’s transportation route is classified as 

forest (Rescan 2009). Approximately 51% is classified as mesic (intermediate moisture) forest and is 

characterized by intermediate soil moisture and nutrient regimes that occur on mid-slope positions, 

and moderately deep to deep soils with unrestricted drainage (Banner et al. 1993). Mesic forests are 

the dominant ecosystem type in each of the subzones apart from Interior Cedar Hemlock moist cold 

Nass Variant (ICHmc1), where the moist forest ecosystem type is more dominant. Overall, the moist 

forest ecosystem type also accounts for a considerable portion of the highway route, while dry forests 

and wet forests are less common.  

 Disturbance History 5.4.1.1

Many areas along highways 37 and 37A have been disturbed by logging and other development, leading 

to fragmented late seral forests and the prominence of early seral stages. Few areas of valley bottom 

intact old growth forests remain, while the remaining forests are heavily fragmented and contain a 

network of active, inactive, and unmaintained forestry roads.  

5.4.2 Issue Scoping 

 Terrestrial Ecosystems Scoping 5.4.2.1

Project activities are expected to result in additional traffic volumes on highways 37 and 37A, although 

not exceeding historical peaks. The principal issues for terrestrial ecosystems associated with Project 

traffic and traffic accidents are summarized in Table 5.4-1. 

Table 5.4-1.  Terrestrial Ecosystems Scoping Matrix 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Project traffic   

     All traffic Yes An increase in Project traffic may result in the 

potential for introduction and spread of invasive 

plants, and increased incidence of wildfire from 

improper disposal of smoking material. 

Traffic accidents    

     All traffic Yes Traffic accidents may result in increased incidence of 

wildfire and chemical contamination. 

 Valued Component Scoping 5.4.2.2

The selected terrestrial ecosystem VCs and the rationales for their inclusion or exclusion in the 

assessment are presented in Table 5.4-2. The party who identified each potential VC is also referenced 

in the table: Aboriginal groups (AG); government (G); public/stakeholder (P/S); or other (O) 

(e.g., legislation, technical expertise).  

 Potential Traffic/Valued Component Interactions 5.4.2.3

The potential interactions between Project traffic and terrestrial ecosystems VCs along highways 37 

and 37A are shown in Table 5.4-3. 
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Table 5.4-2.  Identification and Rationale for Terrestrial Ecosystems Valued Component 

Selection/Exclusion  

VC 

Identified by1 Selected for…2 

AG G P/S O 

Project 

Traffic? 

Traffic 

Accidents? Rationale for Selection/Exclusion 

Rare and 

Sensitive 

Ecosystems 

X X  X Yes Yes Plant communities (ecosystems) listed by the BC Conservation 

Data Centre (CDC) have particular threats, declining 

population trends, or restricted distributions which indicate 

they require special attention. Managing these communities 

and plants is a goal outlined in each of the applicable LRMPs.  

Old Growth 

Forest and 

Management 

Areas 

X X X  Yes Yes Old growth forests were identified by First Nations, LRMPs, 

and SRMPs as an important issue. Old Growth Forest and 

Management Areas are set aside to protect current or 

future old growth forests. 

Other 

Terrestrial 

Ecosystems 

X   X Yes Yes Other terrestrial ecosystems are important for continued 

diversity of natural ecosystems and seral stages; they 

provide a range of wildlife habitat, recreation areas, etc.; 

and include plant species that are traditionally harvested 

by Aboriginal groups. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or  

  O = Other) has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 

Table 5.4-3.  Potential Traffic / Terrestrial Ecosystems Valued Component Interaction Matrix  

Traffic Type 

VCs 

Rare and Sensitive 

Ecosystems Old Growth Forests Other Terrestrial Ecosystems 

Project traffic    

     All traffic X X X 

Traffic accidents: on-road    

     All traffic X X X 

Traffic accidents: off-road    

     All traffic X X X 

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

5.4.3 Risk Analysis 

The effects assessment addresses potential issues and risks associated with Project traffic interactions 

with terrestrial ecosystem VCs along highways 37 and 37A. 

The following sections describe each potential effect and how it relates to terrestrial ecosystem VCs. 

Each of these potential effects, including mitigation and predicted likelihood and severity of effects 

(Table 5.4-4) is discussed in further detail in the following sections. 

Three potential effects relevant to terrestrial VCs are identified in relation to Project traffic. These 

are: (1) introduction and spread of invasive plants, (2) incidence of wildfire, and (3) chemical 

contamination (Tables 5.4-5 and 5.4-6).  
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Table 5.4-4.  Terrestrial Ecosystems Risk Assessment Severity Scale Descriptors  

Descriptor Definition 

Negligible No detectable change from baseline conditions. Effect limited to a few individuals. 

Minor Differs from the average value for baseline conditions to a small degree (e.g., within the range of natural 

variation and well below a guideline or threshold value). Effect mainly limited to a few individuals. 

Moderate Differs substantially from the average value for baseline conditions and approaches the limits of natural 

variation, but below or equal to a guideline or threshold value. Effect limited to the local population. 

Major Differs substantially from baseline conditions beyond a guideline or threshold value, resulting in a detectable 

change beyond the range of natural variation. Effect limited to the local population. 

Catastrophic Differs substantially from baseline conditions beyond a guideline or threshold value, resulting in a detectable 

change beyond the range of natural variation. Effect extends beyond the local population to the regional 
population. 

 Introduction and Spread of Invasive Species 5.4.3.1

Risk Identification 

Invasive plants are a considerable threat to natural habitats (Canadian Food Inspection Agency 2008) as 

they can aggressively establish in disturbed areas, thereby reducing biodiversity (Polster 2005). Their 

establishment can have a negative effect on ecosystem function, particularly in areas that are 

maintained in an early seral state, such as road rights-of-way. Roads and other linear corridors provide 

a continuous zone of such habitat. An increase in vehicular traffic travelling along such corridors 

provides additional exposure and dispersal mechanisms. Vehicles of any size (e.g., heavy machinery to 

all-terrain vehicles) can carry plant propagules in tires, the undercarriage, or in mud on the vehicle, 

and inadvertently transport them to previously unaffected areas.  

Invasive plant species can influence ecosystem diversity, structure, and function through invasion, 

establishment and hybridization. Invasive plants can alter the structure of a natural ecosystem and 

ultimately change the way in which the site is used by wildlife, insects and microorganisms. 

Changes to nutrient cycling, hydrology, erosion and fire regimes may also occur (Canadian Food 

Inspection Agency 2008). 

Risk Mitigation 

Preventing the initial establishment of invasive plants is the most effective method of control (Clark 2003; 

Polster 2005; BC MOFR 2010a). Introduction and spread of invasive plants into terrestrial VCs will be avoided 

through inspections by provincial government staff on Project sites. Where risk of invasive plant 

introduction and establishment is identified, appropriate action will be taken. Identification of target plants 

will be based on the management plans outlined by the Northwest Invasive Plant Council (2011).  

Risk Characterization 

Efforts will be made to avoid invasive plant introduction and establishment. After mitigation, however, 

if invasive plants are unintentionally introduced, these plants will be managed by the BC MOTI, who 

controls noxious weeds on rights-of-way within BC. Many invasive plants are not shade-tolerant and do 

not thrive in the low light conditions found in many riparian and floodplain forests or old growth 

forests. Thus, the likelihood of invasive plant introduction and spread in rare and sensitive ecosystems 

is unlikely. Subsequently, the severity is negligible. Nevertheless, the likelihood of invasive plant 

introduction into other terrestrial ecosystems is likely. Invasive plants can spread from highway rights-

of-way to forest edges, which are susceptible to the introduction of invasive species propagules from 

adjacent clearings (Murphy and Lovett-Doust 2004). The severity is expected to be minor, depending on 

the invasive plant species involved and the density and distribution of the population. 



Table 5.4-5.  Terrestrial Ecosystems Risk Assessment Matrix for Project Traffic

Likelihood Severity Description of Consequence of Realized Risk

Rare and Sensitive 

Ecosystems

All traffic types increase in invasive plant in riparian area and 

floodplains adjacent to highway

All phases Ensure vehicles are washed during 

appropriate time of year prior to leaving 

areas with  known invasive weeds

Unlikely Minor Increase in invasive weeds along cleared road right of ways. Some of these cleared right of ways may 

intersect with riparian areas and floodplains

Old Growth Forests All traffic types increase in invasive weeds in old growth forests All phases Ensure vehicles are washed during 

appropriate time of year prior to leaving 

areas with  known invasive weeds

Unlikely Minor Old growth forests do not usually have a light regime that promotes invasive plant establishment, as many 

are not shade tolerant. Old growth forest tend to be located away from the highway

Other Terrestrial 

Ecosystems

All traffic types increase in invasive weeds in terrestrial 

ecosystems

All phases Ensure vehicles are washed during 

appropriate time of year prior to leaving 

areas with  known invasive weeds

Likely Minor Increase in invasive weeds along cleared road right of ways, which can lead to migration of invasive plants 

into the adjacent terrestrial ecosystems. Since many invasives are not shade tolerant, compromise of 

ecosystem function is not expected 

Rare and Sensitive 

Ecosystems

All traffic types increased wildfire incidence All phases No smoking in vehicle policies, proper 

disposal of smoking materials, proper 

vehicle maintenance

Rare Moderate Wildfire is not common in the ecosystems associated with Highway 37. Risk going forward will depend 

greatly on larger climate trends. Many rare ecosystems are associated with riparian areas, which are at 

limited risk for fire. Depends on duration and severity of the wildfire. Ranges from beneficial to 

detrimental to the ecosystem depending on the  extent of removal of the  forested ecosystems from the 

landscape.

Old Growth Forests All traffic types increased wildfire incidence All phases No smoking in vehicle policies, proper 

disposal of smoking materials, proper 

vehicle maintenance

Rare Moderate Wildfire is not common in the ecosystems associated with Highway 37. Risk going forward will depend 

greatly on larger climate trends. Depends on duration and severity of the wildfire. Ranges from beneficial 

to detrimental to the ecosystem depending on the  extent of removal of the  forested ecosystems from 

the landscape.

Other Terrestrial 

Ecosystems

All traffic types increased wildfire incidence All phases No smoking in vehicle policies, proper 

disposal of smoking materials, proper 

vehicle maintenance

Rare Minor Wildfire is not common in the ecosystems associated with Highway 37. Risk going forward will depend 

greatly on larger climate trends. depends on duration and severity of the wildfire. Ranges from beneficial 

to detrimental to the ecosystem depending on the  extent of removal of the  forested ecosystems from 

the landscape.

Table 5.4-6.  Terrestrial Ecosystems Risk Assessment Matrix for Traffic Accidents

Likelihood Severity Description of Consequence of Realized Risk

Rare and Sensitive 

Ecosystems

All traffic types Increase in  vehicle traffic may result in increased 

accidents involving spilling of deleterious 

substances, which can result in damage to 

ecosystem structure and function.

All phases none Rare Negligible to 

Moderate*

Tissue damage to vegetation and contamination of soil. Circumstances of spill will determine extent and 

severity of damage.

Increased incidence and severity of wildfires due 

to flammable material spills 

All phases none Rare Moderate Depends on duration and severity of the wildfire. Ranges from beneficial to detrimental to the ecosystem 

depending on the  extent of removal of the  forested ecosystems from the landscape.

Old Growth Forests All traffic types Increase in  vehicle traffic may result in increased 

accidents involving spilling of deleterious 

substances, which can result in damage to 

ecosystem structure and function.

All phases none Rare Negligible to 

Moderate*

Tissue damage to vegetation and contamination of soil. Circumstances of spill will determine extent and 

severity of damage.

Increased incidence and severity of wildfires due 

to flammable material spills 

All phases none Rare Moderate Depends on duration and severity of the wildfire. Ranges from beneficial to detrimental to the ecosystem 

depending on the  extent of removal of the  forested ecosystems from the landscape.

Other Terrestrial 

Ecosystems

All traffic types Increase in  vehicle traffic may result in increased 

accidents involving spilling of deleterious 

substances, which can result in damage to 

ecosystem structure and function.

All phases none Rare Negligible to 

Moderate*

Tissue damage to vegetation and contamination of soil. Circumstances of spill will determine extent and 

severity of damage.

Increased incidence and severity of wildfires due 

to flammable material spills 

All phases none Rare Moderate Depends on duration and severity of the wildfire. Ranges from beneficial to detrimental to the ecosystem 

depending on the  extent of removal of the  forested ecosystems from the landscape.

*See Section 5.4.3.2 for justification of this rating.

Post-mitigation

VC

Description of Potential Risk

(pre-mitigation) Project PhaseTraffic Type Description of Mitigation Measures

Post-mitigation

VC Traffic Type

Description of Potential Risk

(pre-mitigation) Project Phase
Description of Mitigation Measures
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 Incidence of Wildfire 5.4.3.2

Risk Identification 

A wildfire is an unplanned natural or anthropogenic fire that may require suppression. On average, 

about 2,000 wildfires occur in BC every year, half of which are caused by human activity and half by 

lightning ignition (BC Forest Service Protection Branch 2008). An increase in vehicle traffic along 

highways 37 and 37A may result in an increased risk of wildfire in comparison to current conditions, but 

not in comparison to historical peaks in traffic. Such an increase would be related to traffic accidents 

and improper disposal of smoking materials as ignition sources.  

Wildfires have the potential to alter terrestrial ecosystems in terms of plant community species 

composition, structure and ecosystem function. The potential to alter terrestrial ecosystems is 

dependent on the severity of a fire, which is determined by both the areal extent and intensity. For 

example, fires that are of low intensity can be spatially extensive, but still benefit ecosystem function, 

as they can promote wildlife habitat through increased berry production. Severe fires (or stand 

replacement events) are spatially extensive and intensive. These result in the wholesale removal of 

vegetation from the landscape, along with the ecological functions provided by the forest. 

Risk Mitigation 

Preventing an increase in wildfire incidence will involve reducing the risk of vehicle accidents and 

enacting strong policies requiring the proper disposal of smoking materials. Reduction of vehicle 

accidents will be accomplished with policies that address vehicle maintenance, speed limits, driver 

attention, drug and alcohol prohibition and driving under poor weather conditions.  

Risk Characterization 

Highway 37 runs through the Kalum Forest District (Northwest Fire Centre) of northwestern BC, which has 

seen few major (>4 ha burned area) and several minor (<4 ha burned area) wildfires during the past 

decade (BC MOFR 2008). This low incidence of wildfire is due to the regional climate characteristics (long 

winters and short, wet summers), and limited access to backcountry areas.  

After mitigation, the likelihood of an increase in wildfire incidence due to an increase in traffic is rare. 

This rating is due mainly to the low background level of fire incidence in this area of BC. Mitigation will 

be most important during summer months, when weather conditions can result in higher risk of wildfire. 

The severity of wildfire occurrence is highly variable, and depends on local climate conditions, the 

time of wildfire ignition, the resources available to respond, and the speed at which it is suppressed.  

 Chemical Contamination 5.4.3.3

Risk Identification 

Traffic accidents and malfunctions have the potential to damage terrestrial ecosystems and vegetation 

through introduction of deleterious substances into the environment. For the purpose of this 

assessment, a chemical hazard is defined as “a chemical that has the potential to cause an adverse 

health effect on terrestrial ecosystems (VCs) due to a chemical spill along the highway.” Chemicals 

transported by trucks along the highway could be released into the environment in the event of a 

vehicle accident (see Section 2.4.5 for a list of hazardous cargo intended to be used by the Project). 

These substances could cause loss of vegetation through tissue damage (in the case of lime and reagent 

spills), or through increased fire incidence and intensity (in the case of fuel and lubricant spills).This 

potential depends on the concentration of a chemical in the environment and the exposure that a VC 

receives. Potential effects of chemical hazards on terrestrial ecosystems are described in greater detail 

in Table 6.4-5 in Section 6.4.4.  
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Risk Mitigation 

Preventing the introduction of deleterious substances into the environment is the most effective way to 

avoid effects to terrestrial VCs. Specific preventative measures that will be implemented include 

conducting a vehicle assessment (for oil leaks, secure cargo, etc.), checking road conditions prior to 

departure, maintaining an appropriate distance between vehicles, adhering to speed limits, and 

adjusting driving styles to suit road conditions.  

In the event of a spill, the guidelines and procedures outlined in the Spill Prevention and Emergency 

Response Plan will be followed in order to avoid contamination and degradation of terrestrial VCs. 

However, in the event of a major spill, soil, water, and vegetation within the spill area will be monitored 

and managed to ensure that the chemical levels are within the appropriate regulatory guidelines.  

Risk Characterization 

In the event of a chemical spill, the more time that elapses between occurrence and clean-up, the 

higher the potential for effects on VCs near the spill. However, the full nature of potential effects 

cannot be evaluated at this time because the volume of the spill and the concentrations that may enter 

the environmental media are unknown. Other information required in evaluating this risk, such as the 

location of the spill or the time of year, is also unknown; therefore, in the event of a spill, a risk 

assessment that evaluates exposure to VCs will be conducted.  

After mitigation, the likelihood of chemical contamination to terrestrial VCs is rare. The severity 

ranges from negligible to moderate depending on the type, frequency and size of the spill as well as 

the elapsed time between the occurrence and the removal of contaminants.  

5.5 WETLANDS 

5.5.1 Baseline Data Overview 

Although there is limited wetland baseline information for the Highway 37 corridor, data from the 

publicly available Terrain Resource Information Management (TRIM) Program identifies two types of 

TRIM wetlands and covers the entire Study Area (Figure 5.1-1): 

1. marsh: a water-saturated, poorly drained, treeless area, intermittently or permanently 

water-covered, having cattail, rushes, or grass-like vegetation; and 

2. swamp: a water-saturated area, intermittently or permanently water-covered, having shrubs. 

TRIM data are summarized in Table 5.5-1, which presents areas of TRIM swamp and TRIM marsh within 

500 m, 100 m, and less than 10 m of highways 37 and 37A within the Study Area. 

Table 5.5-1.  Areas of TRIM Wetlands along Highways 37 and 37A within the Study Area 

 

TRIM Wetlands within 500 m of 

Highways 37 and 37A 

TRIM Wetlands within 100 m of 

Highways 37 and 37A 

TRIM Wetlands within 10 m of 

Highways 37 and 37A 

Number Surface Area Number Surface Area Number Surface Area 

TRIM Marsh 122 7,16.4 ha 32 482.8 ha 15 425.8 ha 

TRIM Swamp 122 1,917.6 ha 43 1,069.1 ha 18 427.0 ha 

TOTAL 244 2,634.0 ha 75 1551.9 ha 33 852.8 ha 

Note: The area of wetlands presented is for the entire polygon even though only a portion of the wetland may be within 

the area of interest (500 m, 100 m, or 10 m) 
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5.5.2 Issue Scoping 

 Wetlands Scoping 5.5.2.1

Project activities are expected to result in additional traffic volumes on highways 37 and 37A, although 

not exceeding historical peaks. The primary way wetlands may be affected by development is through 

direct interactions or changes to local hydrology. Direct interactions include constructing infrastructure 

on wetlands. This activity generally involves in-filling, whereby non-wetland material is deposited in a 

wetland. Additionally, direct interactions can also result in changes to wetland hydrology. As wetlands 

are an interface between terrestrial and aquatic systems, subtle changes can result in a significant 

change in an ecological community. For example, if a road is constructed adjacent to a seepage slope, 

the impermeable road bed may prevent natural draining, causing a small pond to form, and potentially 

altering the functions provided by wetlands in that area.  

This assessment of potential risks is for the use of existing roads (highways 37 and 37A) and does not 

consider road alterations, upgrades, or maintenance. Thus, no potential risks to wetlands from Project 

traffic are anticipated except for potential risks to wetlands associated with traffic accidents (Table 5.5-2).  

Table 5.5-2.  Wetlands Scoping Matrix 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Project traffic   

    All traffic No This assessment is for the use of existing roads; 

alterations, upgrades, or maintenance to the road are 

not considered. Thus no, Project traffic/wetland 

interactions are expected given that wetlands will not 

be altered. 

Traffic accidents    

    All traffic Yes Traffic accidents have the potential to affect wetlands 

if accidents occur in or near wetlands, as hydrocarbon 

contamination may result. 

 

A total of 2,634.0 ha of wetlands were identified within 500 m of the centreline of the highways. 

However, only wetlands immediately adjacent to the highway (less than 10 m) may be at risk due to 

traffic accidents. Potential risks for traffic accidents are rationalized in Table 5.5-2. 

 Valued Component Scoping 5.5.2.2

The VCs usually considered when considering environmental effects on wetlands are extent and 

function. Wetland extent includes the area of wetlands, the size of individual wetlands, and the type 

of wetlands present in a given area. Wetland function includes the process that wetlands carry out: 

principally hydrological, biochemical, ecological, and habitat processes. 

This assessment focuses on an activity (the use of existing highways) rather than Project infrastructure. 

Thus, no affects to wetland extent are expected; the wetland extent as a VC was scoped out of this 

assessment. The use of the existing highways will also not affect wetland function as the assessment is 

not considering alterations, upgrades, or maintenance. The use of the highways may affect components 

of wetland function such as vegetation structure or wildlife, but these effects are addressed elsewhere 

within this document.  

Traffic accidents have the potential to affect one or more wetland functions. For example, a vehicle 

accident involving a transport truck driven into a wetland may contribute environmental contaminants 
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to the wetland, which will in turn affect the wetland’s ability to maintain good water quality or 

provide habitat to the area’s wildlife. Traffic accidents and their effect on wetland function are 

considered in this document (Table 5.5-3). The party who identified each potential VC is also 

referenced in the table: Aboriginal groups (AG); government (G); public/stakeholder (P/S); or other (O) 

(e.g., legislation, technical expertise). 

Table 5.5-3.  Identification and Rationale for Wetlands Valued Component Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

…Project 

Traffic? 

…Traffic 

Accidents? 

Wetland Extent X X  X No No Extent is affected by direct footprint 

interactions. As this assessment is based on 

use of existing highways potential effects to 

extent are not expected. 

Wetland Function X X  X No Yes The use of existing highways will not affect 

wetlands ability to continue to perform the 

functions they currently provide; this VC was 

therefore scoped out. Traffic accidents have 

the potential to affect wetland function if 

vehicle crashes or spills occur in wetlands. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or  

O = Other) has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 

 Potential Traffic/Valued Component Interactions 5.5.2.3

A potential interaction with a VC and the potential consequences to wetland function were only 

identified for a traffic accident scenario (Table 5.5-3). Traffic accidents are defined as involving one or 

more vehicles. The accidents can happen in one of two locations: (1) on the road, or (2) off the road. 

The vehicles will be transporting either non-hazardous or hazardous cargo. Thus four potential traffic 

accident scenarios were considered with respect to wetland function (Table 5.5-4).  

Table 5.5-4.  Potential Traffic / Wetlands Valued Component Interaction Matrix  

Traffic Type 

VCs 

Wetland Function 

Project traffic  

All traffic types - 

Traffic accidents: on-road  

All non-hazardous cargo - 

All hazardous cargo X 

Traffic accidents: off-road  

All non-hazardous cargo X 

All hazardous cargo X 

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

On-road traffic accidents involving non-hazardous cargo were determined to pose little to no risk to 

wetland function. An on-road, non-hazardous traffic accident may include a malfunction where one or 

more vehicles remain on the road and no hazardous substances are involved. A hazardous substance is 
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defined as any substance that, in the concentrations present, may adversely affect a functioning 

ecological system. 

On-road traffic accidents involving hazardous cargo were determined to pose a risk to wetland 

function. An on-road, hazardous traffic accident may include any malfunction where one or more 

vehicles transporting hazardous substances remain on the road. To be included in this traffic accident 

category, there must be a risk of a hazardous substance being released into the environment. The risk 

to wetland function arises if the hazardous substance was to migrate from the road surface into a 

wetland or watercourse. 

Off-road traffic accidents involving non-hazardous cargo were determined to pose a risk to wetland 

function. An off-road, non-hazardous traffic accident may include a malfunction where one or more 

vehicles leave the road and end up in a wetland. The risk to wetland function arises because every 

vehicle contains hazardous substances (principally gasoline or diesel) and there is potential that these 

substances could be released into the wetland. 

Off-road traffic accidents involving hazardous cargo were determined to pose a risk to wetland function. 

An off-road, hazardous traffic accident may include any malfunction where one or more vehicles 

transporting hazardous substances leave the road and end up in or adjacent to a wetland. The risk to 

wetland function arises if the hazardous substance were to be deposited in a wetland or watercourse. 

5.5.3 Risk Analysis 

A risk analysis was completed on the three traffic accident scenarios identified in Table 5.5-4 as having 

an effect on wetland function. The risk analysis involved assigning a descriptor to the traffic accidents. 

Wetland risk descriptors are defined in Table 5.5-5. 

Table 5.5-5.  Wetlands Risk Assessment Severity Scale Descriptors  

Descriptor Definition 

Negligible No measurable effect results. 

Minor A measurable effect results but the effect does not affect a wetland’s ability to carry out its 
functions. For example, a kitchen supply truck crash deposits baked goods into a wetland. 

Moderate A measurable effect results and the ability of a wetland to perform a given function is affected. For 
example, a kitchen supply truck crash deposits baked goods into a wetland drainage temporarily 
retarding water release. 

Major A measurable effect results and the wetland can no longer provide a given function. For example, a 
kitchen supply truck crash deposits cleaning products and chemicals which make the wetland 
hazardous to animals. 

Catastrophic A measurable effect results and the wetland can no longer provide two or more functions at multiple 
wetlands. For example, a kitchen supply truck crash deposits cleaning products and chemicals which 
make the wetland hazardous to animals and the accident severely alters the wetland drainage 
pattern. This in turn has numerous downstream effects resulting in changes to multiple wetlands. 

 

The risk assessment was generalized for all traffic types because all traffic types are susceptible to 
accidents. The potential risks were identified as: 

o on-road traffic accidents involving hazardous cargo; 

o off-road traffic accidents involving non-hazardous cargo; and 

o off-road traffic accidents involving hazardous cargo. 

The wetland risk assessment matrix for these traffic accident scenarios is presented in Table 5.5-6.



 

 

Table 5.5-6.  Wetlands Risk Assessment Matrix for Traffic Accidents 

VC 

Traffic 

Type 

Description of Potential Risk 

(pre-mitigation) 

Project 

Phase Description of Mitigation Measures 

Post-mitigation 

Likelihood Severity 

Description of 

Consequence of 

Realized Risk 

Wetland 

Function 

All 

traffic 

types 

depositon of deleterious substances in 

wetlands from: 

• on road, toxic, unintended events 

• off road, non-toxic, unintended events 

• off road, toxic, unintended events 

All 

phases 

Limit the extent of contamination; Limit 

the time a contaminant may be in contact 

with a wetland, and follow Spill 

Prevention and Emergency Response plans 

Unlikely Major A loss of wetland 

function at a 

wetland 

 

 



ASSESSMENT OF THE POTENTIAL RISKS OF PROJECT TRAFFIC 

SEABRIDGE GOLD INC. 5-69 

 Vehicle Accident in Wetland 5.5.3.1

Risk Identification 

These potential risks were identified as possible in all Project phases because highway use is expected 

in some capacity during each Project phase and wetlands are distributed along the travel corridor.  

Risk Mitigation 

Mitigation measures for potential effects on wetland function include: 

o limiting the time any vehicle or deleterious substance remains in a wetland after a traffic 

accident (Spill Prevention and Emergency Response Plan); and 

o limiting the extent to which a deleterious substance can migrate through a wetland; and 

following standard spill prevention and emergency response planning. 

Risk Characterization 

The likelihood of any one Project-related traffic accident releasing deleterious substances into a 

wetland was identified as unlikely. The severity of one of these traffic accidents was assessed as 

major; however, depending on the specific location and type of vehicle, the severity could range from 

minor to catastrophic for a specific wetland. Potential effects of chemical hazards on wetlands are 

described in greater detail in Section 6.4.4, Table 6.4-5. 

5.6 NOISE 

5.6.1 Baseline Data Overview 

Baseline noise data was calculated by BKL using traffic data counts at two locations in the Study Area 

(Appendix E). Noise baseline information is required to quantify the potential increase in noise levels 

near the Project traffic corridor (northern segment) and near the town of Kitwanga (southern 

segment). The northern segment noise level was calculated based on the traffic count on Highway 37 

at Meziadin Lake Junction Station (47-016-NS; located 1 km north of the Highway 37/37A intersection 

on Highway 37); the southern segment noise level was calculated based on the traffic count data at the 

intersection of Highway 37 and Highway 16 by Kitwanga.  

The predicted A-weighted baseline noise levels, averaged over 24 hours, are summarized in 

Table 5.6-1. The receiver distance of 50 m and 25 m for northern and southern segments, respectively, 

is the distance from the Highway to the closest house8 based on Google Earth imagery, close to the 

locations of the traffic counts. 

5.6.2 Issue Scoping 

 Noise Scoping  5.6.2.1

Project activities are expected to result in additional traffic volumes on highways 37 and 37A, although 

not exceeding historical peaks. Project traffic over all phases of the Project may lead to an increase in 

noise levels in the Study Area. The magnitude of the increase will depend on the traffic volume as it is 

more or less continuous for the duration of the Project.  

                                                 

8 NAD83 UTM Zone 9: North segment receiver is at an easting of 480966.78 m, and a northing of 6217255.63 m; South segment 

receiver is at an easting of 559072.81 m, and northing of 6106353.34 m. 
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Table 5.6-1.  Estimated Baseline Traffic Noise Levels Averaged Over 24 Hours 

Count Station Case Existing Noise Level (dBA) Receiver Distance (m) 

North Segment (47-016-NS) AADT 47 50 

SADT 49 

South Segment (P47-9-NS) AADT 58 25 

SADT 59 

Source: BKL 2013, Appendix E 

Traffic accidents may also contribute to increases in noise levels depending on the type and severity of 

the accident. However, these events are short-term and temporary, and not considered to be a risk. 

For the purposes of this study, noise resulting from traffic accidents is not considered further. 

Table 5.6-2 identifies the potential noise issues related to traffic.  

Table 5.6-2.  Noise Scoping Matrix 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Project traffic   

All traffic Yes Increasing noise levels in the vicinity of the traffic 

Traffic accidents    

All traffic No May cause short-term noise events, but these are not considered to be a risk  

 Valued Component Scoping 5.6.2.2

The selected noise VCs and the rationales for their inclusion or exclusion in the assessment are 

presented in Table 5.6-3. The party who identified each potential VC is also referenced in the table, 

including Aboriginal groups (AG); government (G); public/stakeholder (P/S); or other (O) 

(e.g., legislation, technical expertise). 

Table 5.6-3.  Identification and Rationale for Noise Valued Component Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

…Project 

Traffic? 

…Traffic 

Accidents? 

Human Health - X X X Yes No Noise from increased vehicle traffic 

increases the noise levels in the Study 

Area, which may contribute to effects on 

human health. 

Wildlife X X X X Yes No Noise from increased vehicle traffic 

increases the noise levels in the Study 

Area, and may contribute to effects 

on wildlife. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or O = 

Other) has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 

Since vehicle transportation generates noise and therefore increased noise levels, all Project traffic 

will contribute to effects on VCs during the Project’s life span on a regular basis. 
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 Potential Traffic/Valued Component Interactions 5.6.2.3

Environmental noise is comprised of ambient sound levels as well as natural events such as thunder and 

rain, and human activities such as traffic and industry. Human health and wildlife have been selected 

as the relevant noise VCs (Table 5.6-4) for the Project. Excess noise can lead to direct or indirect 

human health effects such as stress, annoyance, and lower sleeping quality and quantity. Disturbance 

to wildlife from noise from highway traffic can also be important depending on the species affected 

and length and type of noise disturbance.  

Table 5.6-4.  Potential Traffic / Valued Component Interaction Matrix — Noise 

Traffic Type 

VCs 

Human Health Wildlife 

Project traffic   

All traffic X X 

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

5.6.3 Risk Analysis 

Baseline noise levels and predictions for the Project’s operation phase are summarized in Table 5.6-5. 

Also see Section 5.8.3.2 for further analysis in regards to human health. 

Table 5.6-5.  Estimated Traffic Noise Levels Averaged Over 24 Hours — Baseline and Predicted 

during Operation Phase 

Count Station Case Existing Level (dBA) Project Operation Phase (dBA) Receiver Distance (m) 

Northern Segment 

(47-016-NS) 

AADT 47 50 50 

SADT 49 52 

Southern Segment 

(P47-9-NS) 

AADT 58 59 25 

SADT 59 60 

Note: Estimated by BKL using the existing traffic and predicted operation (i.e., maximum) phase traffic estimations 

(Appendix E). 

In Section 5.6.2, two noise VCs were identified: human health and wildlife. Risk assessments of 

increased noise levels on community well-being and human health are presented in Section 5.1, and 

Section 5.8. Effects on wildlife of increased noise are considered in the assessment of the risk of 

barrier to movement, presented in Section 5.3.  

5.7 CLIMATE AND AIR QUALITY 

5.7.1 Baseline Data Overview 

The best available estimates of background concentrations for sulphur dioxide (SO2) are from ambient 

background concentrations monitored by Environment Canada’s Canadian Air and Precipitation 

Monitoring Network (CAPMoN). CAPMoN is a non-urban air quality monitoring network with siting criteria 

designed to ensure that measurement locations are regionally representative (i.e., not affected by local 

sources of air pollution). The closest CAPMoN measurement site to the Project is the Saturna Station, off 

the southern tip of Vancouver Island in the middle of the Strait of Georgia (also known as the Salish 

Sea). Although the station is almost 1,000 km southeast of the Study Area, it provides the best available 

estimate of background concentrations available for non-urban BC (Environment Canada 2010). 



HIGHWAYS 37 AND 37A TRAFFIC EFFECTS ASSESSMENT 

5-72 RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#0868-022-57/REV F.1) JULY 2013 

Daily measurements of SO2 concentration are available from the Saturna Station from 1996 to 2002 

(except 1997, from which data are missing). The average annual SO2 concentration for this period 

was 2.3 micrograms per cubic metre (µg/m3), with an average standard deviation of 2 µg/m3 

(Environment Canada 2010). 

Background concentrations for SO2, nitrogen dioxide (NO2), and carbon monoxide (CO) from the 

Diavik Diamond Mine in the Northwest Territories were also estimated in a study done by 

Cirrus (1998; see Table 5.7-1).  

Table 5.7-1.  Background Air Contaminant Measurements — Diavik Diamond Mine 

Contaminant Averaging Time Period Background Concentration (µg/m3) 

SO2 1-hour and 24-hour 4.0 

Annual 2.0 

NO2 1-hour and 24-hour 21.0 

Annual 5.0 

CO All averaging times 100 

Source: Cirrus (1998) 

The annual average SO2 background concentration of 2.0 µg/m3 for the Diavik Mine is generally in 

agreement with the average concentration observed at the Saturna Station. Accordingly, for the 

purposes of this study, NO2 and CO background concentrations from the Diavik Mine were assumed to 

be representative of the conditions of a northern, undisturbed remote area such as the Study Area. 

Concentrations of PM2.5 are available from McKendry (2006); however, this data does not contain PM10 

concentrations, reportedly due to a general lack of PM10 data in pristine environments in BC. However, 

data from the Galore Creek Project measured 98th percentile background concentrates of PM10 and 

PM2.5 as defined by the province’s air dispersion modelling guidelines (BC MOE 2008; see Table 5.7-2). 

Table 5.7-2.  Background Air Contaminant Measurements — Galore Creek Project  

Contaminant Averaging Time Period Background Concentration (µg/m3) 

PM10 24-hour 3.4 

PM2.5 24-hour 1.3 

Source: RTEC (2006) 

The Galore Creek project’s background concentration for PM2.5 is in general agreement with those 

measured in the McKendry study. The latter estimated the mean annual PM2.5 background as 2.5 µg/m3, 

with a seasonal range of 1 to 4 µg/m3, and short term peaks of up to 250 µg/m3
 from local forest fires. 

These background levels are well below the BC Air Quality Objectives and Standards level of 8 µg/m3 

and the Canadian guide 24-hour level of 25 µg/m3 (Government of BC 2009a).  

5.7.2 Issue Scoping 

 Climate and Air Quality Scoping  5.7.2.1

There are potential climate and air quality issues and risks associated with Project traffic as well as 

accident scenarios (Table 5.7-3). The main source of air emissions is from vehicle tail-pipe exhaust 

which will contribute to changes in air quality and climate change.  
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Table 5.7-3.  Climate and Air Quality Scoping Matrix 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Project traffic   

All traffic Yes Air emissions* from vehicle exhaust. 

Traffic accidents    

Personnel and non-hazardous cargo   

Personnel vehicle Yes Air emissions in case of fire. 

Non-hazardous cargo Yes Air emissions in case of fire and/or spills. 

Hazardous cargo   

All hazardous cargo Yes Air emissions in case of fire or spills. 

* “Air emissions” are not limited to CACs and GHGs, but refer to air emissions in general. 

CACs are the primary pollutants from combustion engines. CACs include oxides of nitrogen (NOX), SO2, 

CO, and particulates, which include both visible (smoke) and non-visible emissions. Air emissions due to 

Project traffic will lead to an increase in ambient concentrations of CACs during the life of the Project.  

Climate change resulting from anthropogenic greenhouse gases (GHGs) is an issue that has been 

demonstrated by international authorities (IPCC 2007) and recognized by federal and provincial 

governments (CEA Agency 2003). In general, GHG inventories can be quantified (and reported depending on 

the size of the Project) for activities such as traffic, and steps can also be taken to mitigate GHG emissions, 

as will be discussed further in Section 5.7.3.  

 Valued Component Scoping 5.7.2.2

Project traffic will emit GHGs and CACs during all phases of the Project, affecting both air quality and 

climate. Traffic accidents may also contribute to effects on air quality and climate if the accidents 

cause fires or large spills (e.g., chemical reagent spills, burned fuel containers). For these reasons, 

both climate and air quality were selected as VCs for this risk assessment. 

The climate and air quality VCs, and the rationales for their inclusion or exclusion in the assessment 

are presented in Table 5.7-4. The party who identified each potential VC is also referenced in the 

table: Aboriginal groups (AG); government (G); public/stakeholder (P/S); or other (O) (e.g., legislation, 

technical expertise). 

Table 5.7-4.  Identification and Rationale for Climate and Air Quality Valued Component 

Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

… Project 

Traffic? 

…Traffic 

Accidents? 

Climate - X X X Yes Yes GHGs from vehicle exhaust contribute to total atmospheric 

GHGs during operation; therefore, effects may contribute to 

climate change. 

Air Quality X X X X Yes Yes Air emissions from vehicle exhaust will increase air pollutant 

concentrations in ambient air during operation. 

Air contaminants may be emitted in the event of a traffic 

accident resulting in fire and/or spills from traffic accidents. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or 

O = Other) has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 
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 Potential Traffic/Valued Component Interactions 5.7.2.3

Potential interactions between traffic types identified in Table 5.7-3 and VCs identified in Table 5.7-4 are 

identified in Table 5.7-5. All traffic types are expected to interact with both climate and air quality. 

Table 5.7-5.  Potential Traffic / Climate and Air Quality Valued Component Interaction Matrix  

Traffic Type 

VCs 

Climate Air Quality 

Project traffic   

All traffic X X 

Traffic accidents: on-road   

All traffic X X 

Traffic accidents: off-road   

All traffic X X 

“X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 

5.7.3 Risk Analysis 

This assessment evaluates climate and air quality concerns and risks associated with Project traffic-related 

air emissions resulting from Project operation, as well as traffic accidents.  

 Climate and Air Quality 5.7.3.1

Risk Identification 

Potential effects on climate and air quality VCs will exist during all Project phases. However, the 

magnitude of climate and air quality effects will be different for each phase because Project traffic 

volumes will change over time. 

Traffic accidents may contribute to climate and air quality effects if flammable cargo or fuel tanks are 

ignited. For example, an accident involving a fuel truck could cause a fire which results in 

concentrated, short-term air emissions.  

Table 5.7-6 describes the definitions in risk assessment matrices related to climate and air quality. 

Table 5.7-6.  Climate and Air Quality Risk Assessment Severity Scale Descriptors  

Descriptor Definition 

Negligible No detectable change in ambient concentrations from the baseline conditions.  

Minor Ambient concentrations differ from the baseline conditions to a small degree, but are within the 

range of natural variation and well below a guideline or threshold value.  

Moderate Ambient concentrations differ from the baseline conditions and approach the limits of natural 

variation, but are below or equal to a guideline or threshold value.  

Major Ambient concentrations differ from baseline conditions beyond the range of natural variation, 

resulting in a measurable change beyond a guideline or threshold value.. 

Catastrophic Ambient concentrations differ substantially from the baseline conditions beyond the range of natural 

variation, resulting in a measurable change that goes well beyond a guideline or threshold value. 
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Air Quality 

CACs are the primary pollutants from combustion engines. They include NOX, SO2, CO, and particulates, 

which include both visible (smoke) and non-visible emissions. NOX formation relates directly to high 

pressures and temperatures during the combustion process, while sulphur compound formation—mainly 

in the form of SO2—relates to the sulphur content of fuel.  

Other pollutants, such as CO and smoke, are primarily the result of incomplete combustion in engines. 

Regarding particulate matter, PM10 and PM2.5 are considered, in particular PM2.5, which has been identified 

as a potential health risk in BC due to its small size, potential lung penetration ability and association with 

cancer and respiratory health issues (potential effects on human health are discussed in Section 5.8).  

Potential risks to air quality associated with traffic accidents are the same, whether the accident results 

in the vehicle remaining on the road or travels off-road. Small traffic accidents, which do not involve 

fires or spills, do not have any potential risks to air quality. On the other hand, larger accidents that 

result in fires or spills may contribute to effects on air quality, with the effects varying with the severity 

of an accident. The type, likelihood, and severity of effects are defined in Table 5.7-8.  

It is assumed that the potential risk of accidents involving vehicles with non-hazardous cargo (i.e., 

personnel and supplies) is limited to regular vehicle fuel tanks, and is therefore considered a negligible 

risk to air quality. Traffic accidents will contribute to effects on air quality only if the accident is large 

and/or vehicles are carrying hazardous cargo which may be lead to a major chemical spill or fire.  

Climate 

During operation, any kind of vehicle that emits GHGs has potential to interact with the Climate VC. 

GHGs from engine fossil fuel combustion include primarily CO2, as well as N2O and methane (CH4). GHGs 

are measured and reported in carbon dioxide equivalents, CO2e. These GHGs contribute to the 

greenhouse gas effect; as their atmospheric concentration levels increase, climate changes. Therefore, 

GHG emissions from Project vehicles have the potential to contribute to climate change 

(see Table 5.7-7). Estimated Project-related GHGs will be characterized qualitatively and compared to 

annual industrial and provincial totals in the Project’s Application/EIS.  

The contribution of GHG emissions as a result of traffic accidents depends on the accident type; 

therefore, traffic accidents have also been identified as a potential risk for climate. As described 

above for air quality, there is no difference between “on-road” and “off-road” accidents, and it is 

assumed that the potential risks of accidents involving vehicles with non-hazardous cargo are 

considered negligible. Table 5.7-8 describes the potential risks to climate associated traffic accidents.  

Risk Mitigation 

Since the risks of the Project’s contribution to climate change, and potential contribution to a 

reduction in ambient air quality, arise from the air emissions associated with fuel combustion, 

mitigation measures will focus on vehicle fuel efficiency, fuel type and fuel consumption.  

Air emissions cannot be eliminated from Project traffic activities, since most vehicles will likely have 

to use fossil-fuel-based engines. However, in addition to the expected emission reductions from 

technology improvements over the Project lifespan, emissions will be minimized using the following 

mitigation measures:  

o switching fuel to more efficient blends to reduce GHGs; 

o optimizing the vehicle load rates to minimize the number of trips;  
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o following procedures and schedules provided by the vehicle manufacturers to increase fuel 

efficiency; 

o having fleets with newer engines; 

o minimizing idling; and 

o ensuring diesel vehicles use low sulphur content fuel as required by law. 

Many of the above emission reducing measures will lead to fuel conservation and a reduction in GHGs, 

and ultimately result in cost savings for the Project. Fuel standards, regulations and best practices to 

mitigate tail pipe emissions from the transport sector are likely to evolve during the Project lifetime. 

For instance, the BC Climate Action Plan seeks to achieve targets such as overall provincial GHG 

reductions of 33% by 2020 compared to 2007 levels (BC Government 2008), and there are new national 

GHG emission regulations for the transport sector under the provisions of the Canadian Environmental 

Protection Act (1999) that are slated to come into effect in 2014. Aside from promoting the voluntary 

mitigation measures such as the ones listed above, the Project proponent will ensure that traffic 

emissions will comply with new legislation and codes of practice as they are introduced. 

Risk Characterization 

Air Quality 

Even after mitigation, Project traffic will contribute to emissions of CACs regularly during the Project. 

The maximum contribution of emissions is expected to occur during the operation phase and along the 

northern segment of Highway 37, where the maximum traffic volume increase is expected.  

A detailed quantification of potential Project effects on air quality requires computer modelling that 

considers vehicle and engine types, fuel types and consumption, etc. This type of assessment will be 

included in the Application/EIS. However, vehicle emissions along roads can be roughly correlated to 

traffic volumes. Given baseline levels of CACs and the level of expected traffic increase, CACs 

contribution to ambient air quality is expected to remain well below BC air quality objectives and 

standards. Background concentrations of CACs were approximately ten times below the maximum 

desirable concentrations for all CACs. The annual average background concentration of SO2 was 

estimated at 2.0 µg/m3, while the 2009 Air Quality Objectives and Standards for British Columbia and 

Canada state the desirable maximum annual arithmetic mean for sulphur dioxide is 30 µg/m3 

(Government of BC 2009b). Background annual average concentration of NO2 was estimated at 

5.0 µg/m3, while BC air quality objectives state that 60.0 µg/m3 the desirable maximum annual 

arithmetic mean. While the likelihood of emissions from Project operation is certain, the severity of 

the effect is considered to be minor. For Project-related vehicle accidents, the likelihood is considered 

rare and the severity is negligible to minor depending on the type of cargo (Table 5.7-7). Traffic 

accidents that do not involve fires or large spills will not contribute to effects on air quality. Predicted 

increases in total traffic accidents as a result of the Project are expected to be very low, as outlined in 

Section 2.5, and the probability of an accident resulting in a spill or fire is even lower. Accordingly, the 

likelihood of traffic accidents resulting in a situation that affects ambient air quality is rare and 

severity is negligible to minor depending on the cargo being transported (Table 5.7-8).  

Climate 

Project traffic emissions from combustion engines will contribute to GHG emissions. Levels of GHGs 

resulting from the Project will vary from phase to phase as traffic volumes change. When comparing 

historical traffic volumes in the Study Area and the estimated Project traffic, the contribution of the 

Project will be minor in terms of climate (see Section 2.3). 



Table 5.7-7.  Climate and Air Quality Risk Assessment Matrix for Traffic Accidents

Likelihood Severity

Description of Consequence of Realized 

Risk

Climate Personnel Increase in GHG emissions from fuel 

combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other sources of GHG emissions

Rare Negligible Contribution to climate change risk

Materials, equipment, and supplies Increase in GHG emissions from fuel 

combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other sources of GHG emissions

Rare Negligible Contribution to climate change risk

Diesel fuel and lubricants Increase in GHG emissions from fuel 

combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other sources of GHG emissions

Rare Minor Contribution to climate change risk

Concentrates Increase in GHG emissions from fuel 

combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other sources of GHG emissions

Rare Negligible Contribution to climate change risk

Lime and reagents Increase in GHG emissions from fuel 

combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other sources of GHG emissions

Rare Minor Contribution to climate change risk

Explosives Increase in GHG emissions from fuel 

combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other sources of GHG emissions

Rare Minor Contribution to climate change risk

Air Quality Personnel Increase in air contaminant emissions 

from fuel combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other potential vapourization from spills

Rare Negligible Contribution to air contaminant emissions 

and reduction of ambient air quality

Materials, equipment, and supplies Increase in air contaminant emissions 

from fuel combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other potential vapourization from spills

Rare Negligible Contribution to air contaminant emissions 

and reduction of ambient air quality

Diesel fuel and lubricants Increase in air contaminant emissions 

from fuel combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other potential vapourization from spills

Rare Minor Contribution to air contaminant emissions 

and reduction of ambient air quality

Concentrates Increase in air contaminant emissions 

from fuel combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other potential vapourization from spills

Rare Negligible Contribution to air contaminant emissions 

and reduction of ambient air quality

Lime and reagents Increase in air contaminant emissions 

from fuel combustion

All phases Take preventive measures to reduce risk of fire. In the event of an accident, follow emergency response 

procedures to mitigate fires and other potential vapourization from spills

Rare Minor Contribution to air contaminant emissions 

and reduction of ambient air quality

Explosives Increase in air contaminant emissions 

from fuel combustion

All phases Stay up to date for all regulatory acts used to transport explosives.

Vehicles outlined in the act must have explosives vehicle certificate

Rare Minor Contribution to air contaminant emissions 

and reduction of ambient air quality

Table 5.7-8.  Climate and Air Quality Risk Assessment Matrix for Project Traffic

Likelihood Severity

Description of Consequence of Realized 

Risk

Climate All traffic types Increase in GHG emissions from fuel 

combustion

All phases Use well maintained vehicles to optimize combustion; use hybrid or electric vehicles. Certain Minor Contribution to climate change risk

Air Quality All traffic types Increase in air contaminant emissions 

from fuel combustion

All phases Use well maintained vehicles to optimize combustion; use low sulphur content fuel for diesel vehicles or 

use biodiesel; use hybrid or electric vehicles.

Certain Minor Contribution to air contaminant emissions 

and reduction of ambient air quality

VC Traffic Type

Description of Potential Risk

(pre-mitigation) Project Phase Description of Mitigation Measures

Post-mitigation

Post-mitigation

VC Traffic Type

Description of Potential Risk

(pre-mitigation) Project Phase Description of Mitigation Measures
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Similar to air quality, traffic accidents that do not involve fire or large spills will not contribute to 

effects on climate, as these will not involve combustion related emissions to the atmosphere. In the 

event of large accidents, such as fuel truck fires, air emissions will be released immediately. Since the 

duration of such incidents would be short and the frequency rare, the possibility of incremental effects 

to identified VCs is low. 

Mitigation measures previously described will reduce the risks to climate from Project traffic, but the 

risks cannot be eliminated fully as Project vehicles will likely be dependent on fossil fuel combustion. 

Nevertheless, overall effects to climate are classified as minor for Project activities and minor or 

negligible for traffic accidents (Tables 5.7-7 and 5.7-8). 

5.8 HUMAN HEALTH 

5.8.1 Baseline Data Overview 

This section assesses the human health risks due to Project traffic and traffic accidents. Potential risks to 

country foods, drinking water, air quality, and human safety are considered. 

The human health traffic effects assessment considers the communities and settlements in the traffic 

Study Area (Figure 5.1-1). The settlements include Bob Quinn Lake (just north of the Eskay Creek Mine 

access road junction), Bell II, Meziadin Junction, and the villages of Gitanyow and Kitwanga. A 500 m 

buffer on either side of the highways was included to encompass any land use activities, such as trap lines 

and other economic activities that could potentially be affected by Project traffic on the transport routes.  

Aboriginal people are the predominant residents of most of the smaller communities near the Study 

Area, including the Tahltan Nation communities of Iskut and Telegraph Creek. Other Aboriginal groups 

include the Nisga’a Nation, Skii km Lax Ha, Gitanyow First Nation, and Gitxsan Nation. Aboriginal 

groups in the region practice subsistence activities such as fishing, hunting, trapping, and gathering, 

which are important to maintaining culture. A more detailed description of subsistence activities can 

be found in the KSM Project: 2012 Economic Baseline Report (Rescan 2012a). 

Bob Quinn Lake and Bell II are generally classified as tourist destinations and facilities, and are 

significantly smaller than the other communities in the region. Most businesses are based on seasonal 

outdoor activities including fishing, hunting, hiking, backcountry skiing, heli-skiing and snowmobiling. 

Tourism activities focus on wilderness opportunities and draw tourists from around the world.  

Project traffic will travel through three major watersheds: the Nass River, Skeena River, and North 

Coast rivers watersheds. The Nass South SRMP Socio-economic Assessment (Pierce Lefebvre Consulting 

2008) provides a detailed assessment of country foods harvests by native and non-native residents and 

tourists in the SRMP area. The Nass South SRMP overlaps the Study Area and therefore provides a 

reasonable estimate of land use and especially country food use for this study. 

Section 5.2 describes the details of the fish and water resources within the Study Area. Commercial 

fishing is very important to communities surrounding the Nass South SRMP area, especially to Aboriginal 

groups. The Skeena Native Development Society reports that in 2006, the commercial fishing sector 

generated employment for 65 people residing in the Nisga’a villages and eight people residing in the 

Gitanyow/Gitxsan villages (SNDS 2006). The Nass Watershed supports the provincially significant Nass 

salmon fishery. Meziadin Lake and its major tributaries- Hanna, Tintina and Surprise creeks- account 

for up to 80% of the total Nass sockeye assessment (DFO 2004). Meziadin Lake is also the main sport-

fishing lake in the Nass South SRMP area. It features a number of popular sport fishing species including 

salmon, whitefish, Dolly Varden, kokanee, rainbow trout, bull trout and steelhead (Pierce Lefebvre 

Consulting 2008). 
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The Study Area traverses valuable moose and bear habitat, and Highway 37A’s location at elevations 

below suitable mountain goat habitat provides access to hunters (Section 5.3; Pierce Lefebvre 

Consulting 2008). Guided hunting by tourists and hunting by Aboriginal groups and BC residents are 

important components of the local economy.  

Non-timber forest products, especially the harvest of wild pine mushrooms is common in the area 

(Pierce Lefebvre Consulting 2008). The largest northwestern BC pine mushroom harvesting sites are in 

the Nass River Valley (Kalum District), which includes mushroom harvesting on Nisga’a Lands as well as 

in the Nass South SRMP area, and the Hazeltons-Kispiox Valley (Kispiox District). Since the NFA was 

implemented, pine mushroom harvesting on Nisga’a Lands has been monitored through the sale of 

permits to Nisga’a and non-Nisga’a pine mushroom harvesters. In 2008, the Nisga’a harvested 11,656 kg 

of mushrooms, which generated over $43,000 in revenue (NLG 2009). 

Based on the land uses described above, this report focuses on human health risks to Aboriginal groups, 

local residents, guide outfitters, anglers, trappers, and recreational land users (e.g., campers, fishers, 

hunters) as these are the people likely living and travelling along highways 37 and 37A. 

5.8.2 Issue Scoping 

 Human Health Scoping 5.8.2.1

Potential risks to human health are associated with Project traffic and Project-related traffic accidents 

(Table 5.8-1)  

Table 5.8-1.  Human Health Scoping Matrix 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Project traffic   

All traffic Yes Project traffic may decrease air quality and increase noise 

potentially causing human health effects.  

Traffic accidents    

Personnel and non-hazardous cargo   

All non-hazardous Yes Traffic accidents involving vehicles carrying non-hazardous 

cargo could result in a spill from the vehicle’s fuel tank 

into aquatic and terrestrial environments. 

Hazardous cargo   

Diesel fuel and lubricants Yes Traffic accidents resulting in diesel spills pose a risk to 

human health from inhalation of volatiles and 

ignition/explosion. Combustion particulates are probably 

carcinogenic to humans (IARC 1998) if exceeding certain 

limits. Hydrocarbons may bioaccumulate in fish that 

people consume. Diesel spills could contaminate drinking 

water. 

Concentrates Yes Concentrate spills pose risk to human health if not handled 

properly. Direct human health risks develop when fires 

from accidents produce dangerous sulphur dioxide fumes; 

indirect risks develop when metals leach from concentrate 

and accumulate in aquatic habitat and fish consumed by 

people. Metals may bioaccumulate in plants if concentrate 

remains in the terrestrial environment. 

(continued) 
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Table 5.8-1.  Human Health Scoping Matrix (completed) 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Lime and reagents Yes Spills of lime and reagents are hazardous to human health 

if not handled properly and can cause problems if in 

contact with eyes, skin, or inhaled. Spills in aquatic 

habitat could affect fish. 

Explosives Yes Spills of ammonium nitrate pose risks to human health if 

not handled properly. These spills are hazardous in the 

case of skin or eye contact, ingestion, or inhalation, and 

slightly hazardous in the case of skin contact as a 

permeator. Thermal decomposition produces toxic fumes 

of nitrogen oxides such as: NO, NO2, N2O, N2O3, etc. This 

material may explode, and is toxic to aquatic life. 

 

Project traffic may decrease air quality and increase noise potentially causing human health effects. 

Project traffic is not expected to generate dust because highways 37 and 37A are paved and 

concentrate will be trucked in covered containers. Human health effects are therefore unlikely to 

occur as a result of ingestion of berries, mushrooms and medicinal plants from the Study Area or from 

the ingestion of animals foraging on plants in the Study Area. This risk is not considered further. 

On-road and off-road traffic accidents resulting in the discharge of hazardous materials into the receiving 

environment could potentially affect human health. Traffic accidents involving spillage and/or ignition of 

hazardous materials could affect human health if not handled properly by trained professionals according 

to emergency response protocols. People may be exposed to hazardous materials or combustion fumes 

through accidental skin contact, inhalation or ingestion. If not contained and remediated, diesel spills 

could enter surface water or groundwater used as drinking water sources by communities For traffic 

accidents to affect human health via consumption of fish, the accident must occur at a stream crossing or 

where the highway runs in close proximity to a fish-bearing watercourse used for recreational or 

subsistence fishing. Off-road spills of hazardous materials into the terrestrial environment may affect 

human health via the ingestion of berries, mushrooms, and medicinal plants, or via the consumption of 

the animals that forage on these plants and may bioaccumulate contaminants of concern. 

 Valued Component Scoping 5.8.2.2

The selected human health VCs and the rationales for their inclusion or exclusion in the assessment are 

presented in Table 5.8-2. The party who identified each potential VC is also referenced in the table: 

Aboriginal groups (AG); government (G); public/stakeholder (P/S); or other (O) (e.g., legislation, 

technical expertise). The VCs include country foods (plants such as berries, medicinal plants, mushrooms; 

fish; birds such as grouse; and mammals such as hare, moose, deer and bear), noise, air quality, drinking 

water quality, and human safety. The VCs are relevant to the health of workers (personnel and truck 

drivers, emergency response teams), and members of the communities of Bell II, Meziadin Junction, 

Cranberry Junction, Gitanyow and Kitwanga. Country foods are consumed by community members as well 

as sports fishermen and hunters from outside the local communities. The quality of animal foods (such as 

moose and fish) can be indirectly affected through bioaccumulation of contaminants in the food chain. 

 Potential Traffic/Valued Component Interactions 5.8.2.3

The potential interactions between Project traffic along proposed haul routes and the identified VCs 

are identified in Table 5.8-3. Where there is potential for an interaction between a traffic type and a 

VC, the potential is identified with an “X”. Only traffic types that have been identified to potentially 

affect one or more VCs will be included in the Risk Analysis (Section 5.8.3). 
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Table 5.8-2.  Identification and Rationale for Human Health Valued Component Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O Project Traffic? Traffic Accidents? 

Country foods X X X X No Yes Project traffic will not affect country foods. 

Traffic accidents may affect plants, fish, birds, 

and mammals in the Study Area during all Project 

phases of the Project’s life span. Moose, bear, 

deer and small mammals are identified as 

culturally important and hunted species for the 

Nisga’a Nation, Skii km Lax Ha, Tahltan, Gitxsan 

and Gitanyow. Moose, bear, deer, and small 

mammals are economically important species to 
local hunters and guide outfitters. 

Noise X X X X Yes No An increase in truck traffic may result in an 

increase in noise from engines and friction 
affecting health of local residents. 

Air quality X X X X Yes Yes An increase in truck traffic may lead to an 

increase in ambient air quality concentrations of 

CACs such as carbon monoxide (CO), sulphur 

dioxide (SO2), nitrogen dioxides (NO2), and 

particulate matter, harmful to human health of 

local residents. Traffic accidents resulting in 

vehicle fires may release toxic fumes from 

diesel, reagents, and concentrate harmful to 
human health. 

Drinking water 

quality 

X X X X No Yes In the event of an accident, large diesel spills 

could enter surface water or ground water used 

as drinking water resource by downstream 
communities if not contained and remediated.  

Human safety X X X X No Yes Traffic accidents may physically impact the 

driver, personnel, or other highway users. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, or O = Other) 

has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis.  

Table 5.8-3.  Potential Traffic / Valued Component Interaction Matrix −−−− Human Health 

Traffic Type 

VCs 

Country 

Foods 

(plants) 

Country  

Foods 

(fish) 

Country Foods 

(birds, large and 

small mammals) Noise 

Air 

Quality 

Drinking 

Water 

Human 

Safety 

Project traffic        

All traffic - - - X X - - 

Traffic accidents: on-road        

All traffic - - - - X - X 

Traffic accidents: off-road        

All non-hazardous cargo X X - - X - X 

Hazardous cargo        

Diesel fuel and lubricants X X X - X X X 

Concentrates X X X - X X X 

Lime and reagents X X X - X X X 

Explosives - X - - X X X 

 “X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 
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5.8.3 Risk Analysis 

The effects assessment addresses potential human health issues and risks associated with Project 

traffic along highways 37 and 37A. It is based on an assessment of VCs identified in Table 5.8-2, and 

focused on selected plant and wildlife species. Interactions identified in Table 5.8-3 are analysed and 

assigned a risk severity according to the definitions in Table 5.8-4. The traffic types, their potential 

risks, mitigation measures and severity are shown in Table 5.8-5 and Table 5.8-6. A more detailed 

description of the risks and mitigation measures can be found in the sections following. 

Table 5.8-4.  Human Health Risk Assessment Severity Scale Descriptors  

Descriptor 

Definitions 

Country Foods and 

Drinking Water Noise Air Quality Safety 

Negligible No human health effect 

from consumption of 

country foods/water 

Noise not perceived 

as elevated above 

background 

No detectable change from baseline 

conditions. Effect limited to a few 

individuals. 

No harm 

Minor Minor risk of acute toxic 

effects due to low 

probability that 

food/water is 

contaminated and low 

consumption rates of 

food 

Noise level 

elevated, but not 

disruptive to normal 

sleep patterns and 

not interfering with 

normal conversation 

Differs from the average value for 

baseline conditions to a small degree 

(e.g., within the range of natural 

variation and well below a guideline 

or threshold value. Effect limited to 

a few individuals up to the local 

population. 

Minor injuries not 

requiring 

hospitalization 

Moderate Moderate risk of acute 

toxic effects due to low 

probability that 

food/water is 

contaminated but higher 

consumption rates of 

food 

Noise level 

elevated, but not 

disruptive to normal 

sleep patterns 

during night-time, 

but interfering with 

normal conversation 

during day time 

Differs substantially from the average 

value for baseline conditions and 

approaches the limits of natural 

variation, but below or equal to a 

guideline or threshold value. Effect 

limited to the local population. 

Moderate injuries 

requiring 

hospitalization 

Major Major risk of acute toxic 

effects due to high 

probability that 

food/water is 

contaminated and 

frequent consumption 

Noise level elevated 

and at frequency 

that disrupts normal 

sleep patterns and 

interferes with 

normal conversation 

Differs substantially from baseline 

conditions beyond a guideline or 

threshold value, resulting in a 

detectable change beyond the range 

of natural variation. Effect limited to 

the local population. 

Critical injuries 

requiring 

hospitalization 

Catastrophic Severe acute and 

chronic toxic effects 

from consumption of 

country foods and water 

Temporary and 

permanent loss of 

hearing 

Differs substantially from baseline 

conditions beyond a guideline or 

threshold value, resulting in a 

detectable change beyond the range 

of natural variation. Effect extends 

beyond the local population. 

Mortality 

 Country Foods 5.8.3.1

Risk Identification 

Country foods are animals, plants, and fungi used by humans for nutritional and medicinal purposes that 

are harvested in the wild. The quality of country foods is directly related to the quality of the 

surrounding environmental media (e.g., soil, water and vegetation). 

Hunting and fishing are important components of the local subsistence and tourism economies. 

The traditional subsistence economy is still strongly evident, and traditional hunting camps are also 
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widely pursued (Rescan 2012a). Bell II Lodge serves as a base for sports fishing on the Bell-Irving and 

Upper Nass Rivers (Bell 2 Lodge 2012), while the Tatogga Lake Resort advertises fly-in hunting and 

fishing (Tatogga Lake Resort 2012).  

Contamination of country foods is not predicted to occur during normal Project traffic, but may result 

from traffic accidents in the event that hazardous materials are spilled into the terrestrial or aquatic 

environment. Although country foods harvesting data are largely unavailable for the Study Area, it is 

assumed that the highway is used to access and collect plant foods (berries, mushrooms, medicinal 

plants) by Nisga’a Nation, First Nations and local residents. Animals such as moose, deer, bear, and 

some bird species, which are consumed as country foods, will forage at least part of the time in the 

Study Area and may thus be affected if contaminants are released into the environment. Fish may be 

affected if contaminants are allowed to enter the aquatic environment.  

Petroleum hydrocarbons from diesel and lubricants are very complex mixtures and may enter the 

aquatic and terrestrial environments during an off-road accident. Most petroleum hydrocarbon 

constituents present adverse effects through human and environmental toxicity. Lighter hydrocarbons 

are mobile and migrate considerable distances from their point of release and may enter groundwater 

resources. Larger and branched-chain hydrocarbons are persistent in the environment. Petroleum 

hydrocarbons may create problems such as offensive odour, taste or appearance of water and fish. 

Some fractions of petroleum hydrocarbons may bioaccumulate in aquatic organisms. 

Concentrate may spill off-road into the terrestrial and aquatic environment during traffic accidents 

involving concentrate haul trucks. The toxicological properties of concentrates have not been fully 

investigated (see Table 2.4-5 in Section 2.4.5 for an analysis of KSM copper concentrate toxicity). The 

Toxicity Characterization Leaching Procedure –EPA 1311 test was performed by ALS Environmental assess 

whether metals can leach in the longer term from the copper concentrate after off-road spillage into the 

aquatic environment under worst case scenario conditions (acidic, aerobic). This test is used in screening 

level risk assessments for BC contaminated sites. The metal concentrations in the resulting extract were 

compared to Canadian (CCME) and BC water quality guidelines for the protection of aquatic life to detect 

exceedances. Leachable antimony, arsenic, cadmium, chromium, copper, iron, lead, mercury, nickel, 

selenium, silver, thallium, vanadium, and zinc concentrations exceeded either the CCME or the BC water 

quality guidelines, or both. However, environmental conditions of receiving waters are far less acidic 

than the leach test conditions and the concentrate itself is alkaline. As a result, in the event of a 

concentrate spill metals will leach into receiving waters at much lower rates and concentrations and will 

be diluted (the EPA1311 test does not take dilution into account). Direct comparison to CCME Sediment 

and Soil Quality Guidelines is not possible, since the mass of sediment and/or soil that would be affected 

by metal-rich leachate from a concentrate spill has not been determined. Spillage into the terrestrial 

environment is expected to have minimal effects due to implementation of risk mitigation measures and 

negligible exposure of plants and animals to metals in the concentrate.  

Lime and reagents may spill off-road into the terrestrial and aquatic environment during traffic 

accidents. The effect of reagents on human health through the consumption of country foods depends 

on the nature of the reagents. Lime will increase the pH in the environment, damage plant tissues and 

may thereby be harmful to ecological health. Cyanide is acutely toxic to fish and wildlife, but degrades 

quickly in the environment and does not bioaccumulate or biomagnify in the food chain. Plants and 

berries may be affected, and collection of plants from an area affected by a spill would have to be 

avoided in the short term. There is no toxicological health effect to humans through consumption of 

country foods that have bioaccumulated lime or cyanide, but the amount of fish and plants harvested 

may be affected negatively. Potential effects of chemical hazards are described in greater detail in 

Section 6.4.4, Table 6.4-5. 



Table 5.8-5.  Human Health Risk Assessment Matrix for Project Traffic

Likelihood Severity Description of Consequence of Realized Risk

Traffic Noise All traffic types Increase in  noise levels due to an increase in project-

related traffic, especially from heavy trucks.

All phases Source mitigation: Enforced speed limits; avoid use of engine 

brakes and reversing; vehicle maintenance; Receptor mitigation: 

barriers (e.g., vegetation, berms)

Certain Minor Small increase in percentage of highly annoyed 

receptors

Air Quality All traffic types Low ambient air quality because of air emissons to the 

atmosphere with minor risks to human health

All phases Enforce speed limits; use well maintained vehicles to optimize 

combustion, using low sulphur fuel

Certain Minor Increase in local ambient air quality 

concentrations with minor health risks.

Table 5.8-6.  Human Health Risk Assessment Matrix for Traffic Accidents

Likelihood Severity Description of Consequence of Realized Risk

Country foods - Plants Diesel fuel and lubricants Fuel or lubricant spill into terrestrial environment may 

result in inhibition of plant germination and growth. 

Plants may take up hydrocarbons and bioaccumulate, 

metabolize or volatilize HCs thus introducing them 

into the food chain.

All phases Use of best management practices to minimize spill entry to the 

terrestrial environment;  Enforced speed limits and traffic safety; 

Adhere to the Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup

Unlikely Moderate Localized, moderate effects on consumption of 

plant species. Refrain from collection of plants 

from spill area and test plants before resuming 

collection.

Country foods - Plants Concentrates Metals from spilled concentrate may be taken up by 

plants and subsequently ingested by human 

harvesters.

Operations Use of best management practices to minimize spill entry to the 

terrestrial environment;  Enforced speed limits and traffic safety; 

Adhere to the Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup

Unlikely Minor Localized, short-term, minor effects on 

consumption of plant species. Refrain from 

collection of plants from spill area and test 

plants before resuming collection.

Country foods - Plants Lime and reagents Lime and reagent spills into terrestrial environments 

result in changes in pH and may result in inhibition of 

plant germination and growth.

All phases Use of best management practices to minimize spill entry to the 

terrestrial environment;  Enforced speed limits and traffic safety; 

Adhere to the Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup

Unlikely Negligible Localized, short-term, minor effects on 

consumption of plant species. Refrain from 

collection of plants from spill area and mitigate 

recovery.

Country foods - Fish Diesel fuel and lubricants Fuel or lubricant spill into waterbody may cause 

localized or far-reaching effects. Petroleum products 

are toxic to fish species. Hydrocarbons may 

bioaccumulate in the food chain.

All phases Use of best management practices to minimize spill entry to water 

bodies;  Enforced speed limits and traffic safety; Adhere to the Spill 

Prevention and Emergency Response Plan; Prompt containment and 

cleanup

Unlikely Moderate Localized, short-term, moderate effects on 

consumption of fish species. Tainting of fish at 

small concentrations of hydrocarbons possible. 

Fish should be tested for potential 

contamination.

Country foods - Fish Concentrates Metal concentrate spill into waterbody may be toxic at 

the point source and exceed water quality guidelines 

at a distance; smothering of eggs and fish. Some 

metals may bioaccumulate in the food chain.

Operations Use of best management practices to minimize spill entry to water 

bodies;  Enforced speed limits and traffic safety; Adhere to the 

Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup; Low moisture concentrate.

Unlikely Moderate Moderate effects confined to local area and on 

a short-term basis, rapid clean-up of 

concentrates required. Fish should be tested for 

potential metal contamination.

Country foods - birds, small and 

large mammals

Diesel fuel and lubricants Exposure of animals may result from direct contact 

with spill or from ingesting contaminated plant 

material via the food chain. Meat for human 

consumption may become tainted.

All phases Use of best management practices to minimize spill entry to the 

terrestrial environment;  Enforced speed limits and traffic safety; 

Adhere to the Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup will minimize if not eliminate effects on 

wildlife and hence human consumption. Large mammals (moose, deer, 

bear) will be  excluded from the spill site if cleanup cannot occur 

immediately.

Rare Minor Minor effect on human consumption of wildlife. 

Country foods - birds, small and 

large mammals

Concentrates Metals from spilled concentrate may be taken up by 

plants and subsequently ingested by wildlife. Metals 

may bioaccumulate in wildlife meat used for human 

consumption.

Operations Use of best management practices to minimize spill entry to the 

terrestrial environment;  Enforced speed limits and traffic safety; 

Adhere to the Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup will minimize if not eliminate effects on 

wildlife. Large mammals (moose, deer, bear) will be  excluded from 

the spill site if cleanup cannot occur immediately.

Rare Minor Minor effect on human consumption of wildlife. 

(continued)

Post-mitigation

VCs

Description of Potential Risk

(pre-mitigation) Project PhaseTraffic Type Description of Mitigation Measures

Post-mitigation

VC Traffic Type

Description of Potential Risk

(pre-mitigation) Project Phase Description of Mitigation Measures



Table 5.8-6.  Human Health Risk Assessment Matrix for Traffic Accidents (completed)

Likelihood Severity Description of Consequence of Realized Risk

Country foods - birds, small and 

large mammals

Lime and reagents Chemical hazard to wildlife from changes in pH. No 

bioaccumulation potential.

All phases Use of best management practices to minimize spill entry to the 

terrestrial environment;  Enforced speed limits and traffic safety; 

Adhere to the Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup will minimize if not eliminate effects on 

wildlife. Large mammals (moose, bear) will be  excluded from the 

spill site if cleanup cannot occur immediately.

Rare Negligible Negligible effect on human consumption of 

wildlife

Air Quality All non-hazardous cargo Poor ambient air quality because of air emissons to 

the atmosphere, harmful fuel fires emissions

All phases Initiate emergency response procedure to minimize fire duration 

(if exists) and spill response procedure to contain the spill 

therefore minimize vaporization

Rare Negligible Increasing local ambient air quality 

concentrations with negligable risk to human 

health

Air Quality All hazardous cargo Poor ambient air quality because of air emissons to 

the atmosphere, harmful fuel fire emissions

All phases Initiate emergency response procedure to minimize fire duration 

(if exists) and spill response procedure to contain the spill 

therefore minimize vaporization

Rare Minor Increasing local ambient air quality 

concentrations with overall minor risk to human 

health

Air Quality Diesel fuel and lubricants Poor ambient air quality because of air emissons to 

the atmosphere, large and harmful diesel fuel fire 

emissions

All phases Initiate emergency response procedure to minimize fire duration 

(if exists) and spill response procedure to contain the spill 

therefore minimize vaporization

Rare Moderate Increasing local ambient air quality 

concentrations with minor risk to human health. 

Moderate human health risks realized by 

emergency reponse teams during diesel spill 

clean-up and fire response.

Drinking Water Quality Diesel fuel and lubricants Fuel or lubricant spill into surface water used for 

drinking  or into the terrestrial environment located 

above an aquifer used for drinking water may cause 

localized or far-reaching effects of hydrocarbon 

contamination of drinking water resources.

All phases Use of best management practices to minimize spill entry to the 

terrestrial environment and water bodies;  Enforced speed limits and 

traffic safety; Adhere to the Spill Prevention and Emergency Response 

Plan; Prompt containment and cleanup.

Unlikely Moderate Localized, short-term, moderate effects on 

drinking water. Water should be tested for 

potential contamination.

Drinking Water Quality Concentrates Metal concentrate spill into waterbody may be toxic at 

the point source and exceed water quality guidelines 

at a distance. Spills may interfere with the beneficial 

use of surface water as drinking water.

Operations Use of best management practices to minimize spill entry to water 

bodies;  Enforced speed limits and traffic safety; Adhere to the 

Spill Prevention and Emergency Response Plan; Prompt 

containment and cleanup; Low moisture concentrate.

Unlikely Unknown* Moderate effects confined to local area and on 

a short-term basis, rapid clean-up of 

concentrates required. Water should be tested 

for potential metal contamination before 

consumption.

Drinking Water Quality Lime and reagents Should lime and reagents spill into surface water, the 

resulting change in pH and water chemistry may affect 

drinking water quality. 

All phases Use of best management practices to minimize spill entry to water 

bodies;  Enforced speed limits and traffic safety; Adhere to the 

Spill Prevention and Emergency Response Plan; Prompt 

containment, neutralization and cleanup.

Unlikely Minor Minor, short-term and localized effects on 

drinking water quality. Rapid clean-up 

required. Water should be tested before 

consumption.

Drinking Water Quality Explosives Ammonium nitrate spills into waterbodies or onto 

terrestrial environments may lead to nitrate 

contamination of surface water or ground water 

resources used for drinking. Small babies are 

susceptible to poisoning.

Operations Use of best management practices to minimize spill entry to water 

bodies and terrestrial environments;  Enforced speed limits and 

traffic safety; Adhere to the Spill Prevention and Emergency 

Response Plan; Prompt containment and cleanup.

Unlikely Moderate Minor, short-term and localized effects on 

drinking water quality. Rapid clean-up 

required. Water should be tested before 

consumption.

Traffic Victims All traffic types Accidents of varying severity leading to injury and 

death of drivers, personnel, and other highway users

All phases Enforce speed limits and other traffic rules; Company zero-tolerance 

policy on alcohol; Adhere to accident first aid, emergency response 

and other procedures; Highway maintenance

Possible Catastrophic Accidents are rare, but may affect human 

health to a large degree, including death

Post-mitigation

VC Traffic Type

Description of Potential Risk

(pre-mitigation) Project Phase Description of Mitigation Measures

*See Section 5.8.3.4 for rationale for this rating.
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Explosives are transported as ammonium nitrate and may spill off-road into the terrestrial and aquatic 

environment during traffic accidents. There are no direct toxicological effects on human health 

through the consumption of country foods expected from the spillage of ammonium nitrate into the 

terrestrial or aquatic environment, but the amount of fish harvested may be affected negatively, due 

to the toxicity of ammonium nitrate to aquatic life.  

Risk Mitigation 

Prevention of traffic accidents resulting in spills is the best way to reduce the risk of hazardous 

materials entering the environment. Correct transport procedures for dangerous goods and hazardous 

materials, following the Dangerous Goods and Hazadardous Materials Management Plan, will assist in 

ensuring that spills do not occur. Drivers will be TDG, WHMIS (Workplace Hazardous Materials 

Information System) and CPPI (Canadian Petroleum Products Institute) certified as required.  

Enforcement of speed limits and traffic safety rules, regular vehicle inspections, a scheduled maintenance 

program, and operation of vehicles that meet or exceed Transport Canada’s minimum requirements 

(Transport Canada n.d.) will also prevent traffic accidents resulting in spills.  

In the event of an accident, communication devices (VHF radio, satellite phone) and emergency 

contacts will be readily accessible to drivers. As part of the Emergency Response Plan, procedures for 

emergency response and occupational first aid will be developed, and workers and contractors will 

undergo required training. In the unlikely event of a fire, emergency response procedures to minimize 

fire duration and extent will be initiated promptly. 

The Spill Prevention and Emergency Response Plan will be developed and implemented to limit effects on 

country foods and human health. The Spill Prevention and Emergency Response Plan, for example, will 

limit the infiltration of leachate from spilled concentrate into the soil environment. In the event of a spill 

into the aquatic environment, metal concentrations would be monitored in the sediment and water. 

Exceedance of guidelines will be included in human health and ecological risk assessments, if required 

Risk Characterization 

The characterization of risk of off-road spillage is based on traffic accident data from 1996 to 2011 

(ICBC 2011a, 2011b), as described in Chapter 2.  

The risk to water quality or fish is lower than the risk to plants or animals foraging on affected plants. 

The severity of the risk of spills into the terrestrial environment is mitigated by the assumption that 

spills can be contained and cleaned up quickly and effectively and that long-term contamination of 

plants is therefore unlikely. Spillage into the aquatic environment is unlikely, but the severity of 

residual risks will depend on effective containment and clean-up. 

 Noise 5.8.3.2

Risk Identification 

Noise has the potential to induce adverse human health effects. There is a potential for frequent 

night-time traffic to produce sleep disturbance, and the increase in daytime traffic noise may be 

perceived as an annoyance.  

Highway traffic due to Project activities will occur 24 hours a day, although some suppliers may prefer 

daytime deliveries. It is assumed for the assessment of human health effects from traffic noise that 
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traffic predominantly occurs during the day (7 a.m. to 10 p.m.), but that 25-30% of traffic will occur 

between 10 p.m. and 7 a.m.  

The percent highly annoyed (% HA) endpoint is recommended by Health Canada to assess potential 

human health effects from an increase in noise. High annoyance (HA), which can be measured in 

community surveys or modelled, is an indicator of CWB. An increase in % HA of 6.5% is deemed 

acceptable (Health Canada 2011). Table 5.8-7 provides a summary of sound levels and calculated 

impact from Project traffic following Health Canada guidance on calculating the change in % HA. 

Table 5.8-7.  Predicted and Adjusted Sound Levels for Baseline and Project Traffic Noise and 

Calculated Impact from Project Traffic on Percentage Change in High Annoyance 

 

Adjusted 

Baseline 

Leq
1 (dBA)2 

for 24 Hour 

Average 

Adjusted 

Baseline 

Ldn
3 (dBA) 

% HA 

Baseline 

Adjusted 

Project Leq
1 

(dBA)2 for 

24 Hour 

Average 

Adjusted 

Project Ldn
3 

(dBA) 

% HA 

Operation 

% HA 

Project - 

% HA 

Baseline 

Exceeds 

6.5% 

Increase in 

% HA (Y/N) 

Northern Section        

AADT 47 59.7 7.4 50 60.5 8.2 0.8 N 

SADT 49 61.7 9.5 52 62.5 10.5 1.0 N 

Southern Section        

AADT 58 70.7 25.6 59 70.9 26.2 0.6 N 

SADT 59 71.7 28.2 60 72 28.8 0.6 N 

1 Leq Equivalent continuous sounds level 
2 dBA  A-weighted decibels, A-weighting refers to weighting of the frequencies in a sound that approximates the response  

 of the human ear to frequencies in moderately loud sounds (sound pressure levels in the range of 45 to 65 dBA). 
3 Ldn Day-night sound level 

Baseline daytime noise levels are assumed to be equivalent to night-time noise levels. It was further 

assumed that the night-time Project noise level would be similar to the night-time baseline noise level, 

because Project traffic is expected during night-time hours. Because noise predictions were made 

based on traffic during the operation phase, the predicted changes in % HA is a conservative, worst 

case estimate. The resulting change in % HA was less than or equal to 1% for AADT and SADT for both 

the northern and southern sections. The lower number for SADT accounts for the fact that the SADT 

baseline noise levels are generally higher than the estimated AADT baseline noise level. The predicted 

change in % HA is below the recommended maximum of 6.5% for AADT and SADT.  

For individual noise events during the night, the WHO guideline (1999)recommends that indoor sound 

pressure levels should not exceed 45 dBA more than 10 to 15 times per night. Health Canada (2011) draft 

guidance states that an increase in the percentage of awakenings is not expected to occur at indoor 

sound exposure levels of 55 to 60 dBA with house windows either partially or fully closed during the night.  

Risk Mitigation 

Risk mitigation for traffic noise can include measures at the source as well as measures at the 

receptor. Source risk mitigation will include: reducing speeds to 50 km/h in residential areas; avoiding 

the use of engine brakes in residential areas; adhering to a truck maintenance program; and avoiding 

reversing (use of reverse-alarm) in residential areas. Mitigation on the part of the receptor is beyond 

the scope of Seabridge to address. 



ASSESSMENT OF THE POTENTIAL RISKS OF PROJECT TRAFFIC 

SEABRIDGE GOLD INC. 5-91 

Risk Characterization 

Human health risks due to the minor predicted increase in traffic noise are expected to be negligible in 

the context of daytime activities and normal sleep patterns. 

 Air Quality 5.8.3.3

Risk Identification 

Air contaminants are an important factor to consider for human health in this study. Air emissions due 

to normal Project traffic during all phases of the proposed Project’s operating life may lead to an 

increase in ambient air quality concentrations of CACs such as CO, SO2, NO2, and suspended particulate 

matters (Section 5.7). In addition, traffic accidents leading to fires of hydrocarbon fuel and other 

materials may release gases and particulates harmful to human health in the short-term.  

Concentrates are unlikely to be released during normal traffic as vehicles will be covered. Accidental 

releases of dust during traffic accidents may have a small effect on human health. The toxicological 

properties of leachable components of Project copper concentrates have been investigated, but this data 

does not inform on the specifics on the effects of concentrate dust; however, the Highland Valley Copper 

project has a Materials Safety Datasheet (MSDS) for concentrate issued by Teck Metals Ltd. The 

information contained in the MSDS is based on information in the technical and scientific literature about 

the material’s constituent components (Teck 2010). It concludes that concentrate dust is an irritant 

through inhalation and ingestion, but is not readily absorbed within the body. Also, if set fire in as a 

result of an accident, concentrate can burn and release copper oxide fumes, as well as toxic SO2 gas. 

Diesel and lubricants will not be released to the air; however, combustion products and particulate 

matter from diesel combustion will increase. During traffic accidents, small or large volumes of diesel 

may be released from truck fuel tanks or diesel fuel trucks, respectively. The light-weight molecules of 

diesel and lubricants are highly volatile and the inhalation of vapours can be harmful to human health. 

Excessive exposure can cause irritation to the nose, throat, lungs, and respiratory tract and effects to the 

central nervous system. Vapours can also ignite rapidly and release dangerous fumes containing CO and 

particulate matter (PM). PM can be inhaled at sizes smaller than 10 µm, and PM2.5 is recognized as having 

the largest health risks due to deeper lung penetration (Liu 2004). PM2.5 has been identified by the BC 

Lung Association as the air emission of the most concern from a human health perspective (BC MOE 2007), 

and linked to health problems such as respiratory diseases and lung cancer (BC Air Smart 2010). A health 

threat can also occur from aspiration (breathing into the lungs) of liquid droplets of diesel. Aspiration 

may result in chemical pneumonia (fluid in the lungs), severe lung damage, respiratory failure, and even 

death. Diesel has been characterized as a possible carcinogen after prolonged exposure. A short 

occasional exposure to diesel will not normally cause any long-term health effects. 

Risk Mitigation 

Risks to human health from increases in air emissions from normal traffic will be minimized by enforcing 

speed limits and operating well maintained vehicles powered by low sulphur fuel to optimize combustion. 

Further mitigation measures can be found in Section 5.7. In the event of traffic accidents, emergency 

response procedures to prevent fires or minimize fire duration and extent will be initiated promptly. 

Responsible personnel will be trained in spill response procedures to contain the spill, thereby minimizing 

vaporization or evolution of concentrate dust. Personnel will also be trained in safety and personal 

protection procedures to avoid contact with spilled material. Potentially affected residents will be 

informed of a spill, and access to the spill site will be restricted in consultation with regulators. These 

actions will largely eliminate health risks from inhaling dust, vapours or combustion fumes. 
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Risk Characterization 

The contribution of Project traffic to air quality is unavoidable because all vehicles will require fuel 

combustion engines. However as described in Section 5.7, given baseline levels of CACs and the level of 

expected traffic increase, CAC contribution to ambient air quality is expected to remain well bell 

below BC air quality objectives and standards. This conclusion will be quantified by the detailed 

dispersion study that will be presented in the Application/EIS, where the modelling domain will be 

extended to include a sufficient part of Highway 37 (i.e., the section between Bowser Lake and the 

Highway 37/Eskay Creek access road intersection) for the assessment of Project air emissions. 

Traffic accidents that do not involve fires or large spills will not contribute to the effects on air quality 

and human health because they will not involve combustion-related emissions or dust releases to the 

atmosphere. In the event of large accidents, such as fuel truck fires or concentrate spills, air emissions 

will be released immediately. Since the duration of such incidents would be short and localized, and 

since spill response procedures would be implemented, the probability of adverse effects is rare. 

 Drinking Water Quality 5.8.3.4

Risk Identification 

Local communities mostly rely on well water for their drinking water needs (BC MOE 2012). For any 

health effects to occur from the consumption of drinking water, contaminants need to infiltrate a 

groundwater aquifer used as a source for drinking water. Highly soluble (e.g., ammonium nitrate) and 

mobile (e.g., ammonium nitrate and light diesel/lubricant fractions) substances could come in contact 

with groundwater aquifers used for drinking water in the event of an accident. Metals leached from 

spilled concentrates, hydrocarbons, and nitrates can be harmful to human health if not mitigated and 

if ingested at sufficiently high concentrations.  

The aforementioned EPA 1311 test for copper concentrate toxicity (see Section 2.4.5) provided data on 

metal concentrations in the resulting leachate that were compared to Canadian Drinking Water 

Guidelines to detect exceedances. Acid-leachable antimony, arsenic, barium, cadmium, chromium, iron, 

lead, and selenium exceeded the Canadian Drinking Water Guidelines (BC MOE 2006)(Table 2.4-5). 

However, environmental conditions are unlikely to be as acidic as tested with the EPA 1311 test, and the 

pH of the copper concentrate itself is alkaline. As a result, lower concentrations of metals will leach into 

receiving waters should a spill occur. In addition, the EPA 1311 test does not take dilution into account.  

Lime spills may result in an increase of local pH above the Drinking Water Guideline of 6.5 to 8.5 

(Health Canada 2011) but has no long-term toxic effects. Potential effects of chemical hazards are 

described in greater detail in Table 6.4-5, Section 6.4.4. 

Risk Mitigation 

BMPs will be used to minimize spill contact with waterbodies or the terrestrial environment. This will 

include regular truck inspections, a scheduled maintenance program, and operation of trucks that meet 

or exceed Transport Canada’s minimum requirements (Transport Canada n.d.). Drivers and personnel 

will receive training and industry-related education and conduct monthly safety meetings in order to 

handle challenges effectively. Drivers will be TDG, WHMIS and CPPI-certified as required. Speed limits 

and traffic safety rules will be enforced. Communication devices (VHF radio, satellite phone) and 

emergency contacts will be readily accessible to drivers. The Spill Prevention and Emergency Response 

Plan will be developed and implemented to limit effects on drinking water and human health. Water 

quality will be monitored in the event that a spill enters the aquatic environment. 
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Risk Characterization 

Human health effects from the ingestion of contaminated drinking water are unlikely. This assessment 

is based on the low number of historic and predicted traffic accidents (as described in Chapter 2) and 

the commitment to BMPs in spill management planning. Immediate clean-up of spills will prevent 

hazardous materials from entering local drinking water sources. However, to determine the severity 

of risks from a concentrate spill into surface water, metal concentrations in a test leachate will be 

incorporated into the risk assessment for Human Health in the EA document. 

 Human Safety 5.8.3.5

Risk Identification 

Vehicle collisions may result in immediate human health effects (i.e., injury or fatality). Historical 

police accident reports for highways 37 and 37A (Chapter 3) distinguish between accidents resulting in 

injury or fatality, and accidents resulting in PDO; however, accidents causing either injuries or fatalities 

are not further distinguished. Thus, the severity of health risks to a person is difficult to assess. Between 

1996 and 2011, 119 severe accidents were recorded on Highway 37 between Bob Quinn Camp and 

Kitwanga (an average of 7.4 severe accidents per year) and 12 severe accidents for Highway 37A 

between Stewart and Meziadin (an average of 0.75 accidents per year). Of the total number of severe 

accidents, there were 23 involving commercial vehicles (average 1.4 per year) on Highway 37, and 3 

involving commercial vehicles (average 0.2 per year) on Highway 37A. Police data do not indicate 

whether injuries or fatalities were incurred among pedestrians or cyclists. ICBC data, which are 

incomplete and can therefore not be cross-referenced with police data, indicate no injuries or fatalities 

among cyclists or pedestrians for the accidents they recorded on highways 37 and 37A. 

Risk Mitigation 

Speed limits and other traffic rules will be strictly enforced. All contractors and workers are required 

to adhere to the BC Occupational Health and Safety Regulation (BC Reg 296/97), as well as a zero-

tolerance policy on alcohol and drugs. Procedures for emergency response and occupational first aid 

will be developed, and workers and contractors will undergo required training. Information on weather 

and highway conditions as well as communication devices (VHF radio, satellite telephone) will be made 

available to all drivers before departure. 

Risk Characterization 

Historically, an annual average of 1.4 and 0.2 severe collisions (resulting in injury or fatality) per year 

occurred on highways 37 and 37A, respectively. Accident statistics show a downward trend between 1996 

and 2011. A minor increase in the predicted number of severe collisions per year is expected during 

operation on the northern segment of Highway 37, and a negligible increase in severe collisions is 

predicted for the south segment of Highway 37 and on Highway 37A. Construction, closure and 

post-closure phases of the Project will not negatively affect human health due to severe collisions. 

Human health risks from accidents cannot be eliminated, but while the number of accidents may increase 

slightly during the operation phase, the severity of injury cannot be determined from the available data. 

5.9 HERITAGE 

5.9.1 Baseline Data Overview 

The heritage effects assessment focuses on the first 200 m area on either side of the highways in the 

Study Area (Figure 5.1-1). A search of the BC Archaeology Branch’s Remote Access to Archaeological Data 

(RAAD) application, and a review of pertinent maps and reports, were conducted to identify protected 
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archaeological sites within this range in the Study Area. The results of this search are presented in 

Table 5.9-1. According to RAAD, no archaeological sites have been recorded within 200m of Highway 37A.  

Table 5.9-1.  Archaeological Sites within 200 Metres of Highway 37 

Borden 

Number 

Distance to  

Highway 37 (m) Site Type Site Location 

GhTa-1 200 Village site Near Gitanyow 

GhTa-3 143 Historic mill Near Gitanyow 

GhTa-5 176 Culturally Modified Trees (CMTs) Near Gitanyow 

GiTa-4 216 Cultural depressions, CMTs Near Gitanyow 

GiTa-5 182 Historic camp, CMTs Near Gitanyow 

GiTa-6 137 Cultural depressions, CMTs Near Gitanyow 

GiTa-7 78 Subsurface lithics Near Gitanyow 

GiTa-8 78 Subsurface lithics Near Gitanyow 

GjTb-1 14 Grave site Near Cranberry River 

GjTd-1 113 Cabin, trail Near Cranberry Junction 

GkTf-1 200 Village site Near Van Dyke Camp 

GkTf-2 126 Grave site, CMTs, arbourglyph Near Van Dyke Camp 

GkTf-3 185 Historic cache Near Van Dyke Camp 

GlTg-1 120 Cultural depressions Near Meziadin Lake 

HbTh-1 27 Grave site, CMTs Near Bell I bridge 

HeTk-1 200 Surface and subsurface lithics Near Bell II 

HeTk-3 95 Bell Irving Telegraph Cabin Near Bell II 

HeTl-2 42 Snowbank Creek Telegraph Cabin Near Bell II 

HfTm-1 198 Subsurface lithics Near Bob Quinn 

HfTm-2 14 Subsurface lithics Near Bob Quinn 

HfTm-3 5 Subsurface lithics Near Bob Quinn 

HfTm-4 155 Trail, CMT Near Bob Quinn 

HfTn-1 58 Echo Lake Telegraph Cabin Near Bob Quinn 

 

The 23 archaeological sites described in Table 5.9-1 are all those sites that are presently recorded in 

the assessment area. There may be additional sites that have not yet been recorded. In addition to 

the 23 archaeological sites, three Aboriginal and/or historically documented trails may run within 

200 m of portions of highways 37 and 37A. The routes of the Kitwancool Grease Trail, the Stikine Trail 

and the Yukon Telegraph Trail paralleled some of the segments of Highway 37 under consideration in 

this study. However, in general, the trails themselves have not been recently ground-truthed, and their 

current condition is not well documented. 

5.9.2 Issue Scoping 

 Heritage Scoping 5.9.2.1

Normal Project traffic is rated as posing no risk to archaeological sites, as it would not be expected to 

result in substantial off-highway disturbance to ground and vegetation. Even if an off-road forest fire or 

a serious accident or spill (involving hazardous materials resulting in emergency remediation) were to 

occur, the likelihood of such an event affecting one of the 23 known sites in the assessment area is 
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assessed to be low to nil, as the majority of those sites are small, and 18 of them are greater than 50 m 

from the highway (Table 5.9-2).  

Table 5.9-2.  Heritage Scoping Matrix 

Traffic Type 

Potential Risk? 

(Yes/No) Rationale for Selection/Exclusion 

Project traffic   

All traffic No Project activity confined to highway. 

Traffic accidents    

All traffic Yes Potential risk for off-road disturbance to ground and vegetation. 

 Valued Component Scoping 5.9.2.2

This assessment considers archaeological sites protected by the BC Heritage Conservation Act as a VC 

(Table 5.9-3). The party who identified each potential VC is also referenced in the table: Aboriginal groups 

(AG); government (G); public/stakeholder (P/S); or other (O) (e.g., legislation, technical expertise). 

Table 5.9-3.  Identification and Rationale for Heritage Valued Component Selection/Exclusion  

VC 

Identified by1 Selected for…2 

Rationale for Selection/Exclusion AG G P/S O 

Normal Project 

Traffic? 

Traffic 

Accidents? 

Archaeological sites  X   No Yes Sites are legally protected. 

Potential effects from an off-road 

vehicle accident. 

1 “X” indicates that the corresponding group (AG = Aboriginal Group, G = Government, P/S = Public/Stakeholder, 

or = Other) has identified the VC as an issue; “-” indicates that the group did not identify the VC as an issue. 
2 “Yes” indicates that the VC is selected for further analysis; “No” indicates that the VC is excluded from further analysis. 

 Potential Traffic/Valued Component Interactions 5.9.2.3

Potential interactions between traffic accidents along proposed routes and archaeological sites are 

summarized in Table 5.9-4. Scenarios that could pose a potential risk to archaeological sites are 

off-highway incidents such as a hazardous materials accident or a spill that results in emergency 

remediation of contaminated soils or a forest fire along the highway. 

Table 5.9-4.  Potential Traffic/Heritage Valued Component Interaction Matrix 

Traffic Type 

VCs 

Archaeological Site Condition 

Project traffic  

All traffic - 

Traffic accidents: on-road  

All traffic - 

Traffic accidents: off-road  

All traffic X 

 “X” indicates that a potential interaction has been identified.  

“-” indicates that no potential interaction was identified. 
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5.9.3 Risk Analysis 

This section analyses the risks associated with Project traffic on archaeological sites. Interactions identified 

in Table 5.9-3 are analysed and assigned a risk severity according to the definitions in Table 5.9-5. The 

traffic types, their potential risks, mitigation measures and severity are shown in Table 5.9-6. 

Table 5.9-5.  Heritage Risk Assessment Severity Scale Descriptors  

Descriptor Definition 

Negligible No disturbance to the integrity of the site. 

Minor Small-scale disturbance to the site (<5% disturbance of site area). 

Moderate Moderate-scale disturbance to the site (6-20% disturbance of site area). 

Major Large-scale disturbance to the site (20-50% disturbance of site area). 

Catastrophic Total or near total disturbance of the site (>50% disturbance of site area). 

Risk Identification 

Scenarios that could pose a potential risk to archaeological and heritage sites are off-road incidents 

that result in disturbance to ground or vegetation. Examples of such events could include a hazardous 

materials accident or a spill that results in emergency remediation of contaminated soils. 

The likelihood of such an event affecting one of the 23 known sites and three trails in the assessment 

area is low, as these sites represent very small portions of the assessment area and the majority of the 

sites are greater than 50 m from the highway.  

 Chemical Contamination 5.9.3.1

Risk Mitigation 

Preventing the introduction of hazardous substances into the environment is the most effective way to 

avoid effects to heritage VCs. Specific preventative measures that may be implemented include 

conducting a vehicle assessment (for oil leaks, secure cargo, etc.) and checking road conditions prior to 

departure, maintaining an appropriate driving distance between vehicles, adhering to speed limits, and 

adjusting driving styles to suit road conditions.  

In the event of a spill, the guidelines and procedures outlined in the Spill Prevention and Emergency 

Response Plan will be followed in order to avoid contamination and degradation of archaeological sites.  

Risk Characterization 

The potential impact to archaeological soils would depend on the type of chemical and proximity to 

archaeological and heritage sites to the spill. The full nature of potential effects cannot be evaluated 

at this time because the volume of the spill and the concentrations that may enter the environment 

are unknown; therefore, in the event of a spill, a risk assessment that evaluates exposure to VCs will 

be conducted.  

After mitigation, the likelihood of chemical contamination to heritage VCs is rare. The severity ranges 

from negligible to moderate depending on the type, frequency and size of the spill as well as the 

elapsed time between the occurrence and the removal of contaminants. 



 

 

Table 5.9-6.  Heritage Risk Assessment Matrix for Traffic Accidents 

VC 

Traffic 

Type 

Description of 

Potential Risk 

(pre-mitigation) 

Project 

Phase 

Description of Mitigation 

Measures 

Post-mitigation 

Likelihood Severity 

Description of Consequence 

of Realized Risk 

Archaeological 

and Heritage 

Sites 

All 

traffic 

types 

Increase in vehicle traffic 

may result in increased 

accidents involving spilling 

of deleterious substances, 

which can result in damage 

to archaeological and 

heritage sites 

All 

phases 

Conducting a vehicle assessment; 

checking road conditions prior to 

departure; maintaining appropriate 

distance between vehicles; 

adhering to speed limits; adjusting 

driving styles to suit road 

conditions; and adhering to the 

Spill Prevention and Emergency 

response Plan 

Rare Negligible The circumstances of the 

spill will determine the 

extent of potential 

contamination of subsurface 

components of the site. 

Archaeological 

and Heritage 

Sites 

All 

traffic 

types 

Increased incidence and 

severity of wildfires due to 

flammable material spills 

All 

phases 

Policy requiring the proper disposal 

of smoking materials; and fire 

watch and reporting program 

Rare Moderate Depends on duration and 

severity of the wildfire. Can 

range from minor disturbance 

to the site to removal of 

surficial features if present 

and contamination of 

subsurface components 
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 Incidence of Wildfire 5.9.3.2

Risk Identification 

An increase in vehicle traffic along Highway 37 may result in an increased risk of wildfire. Such an 

increase would be related to traffic accidents as ignition sources and improper disposal of smoking 

materials.  

Wildfires have the potential to alter archaeological and heritage sites by destroying surface features 

(if present), and to introduce contamination of subsurface components of sites when roots are burned.  

The potential to alter archaeological and heritage sites is dependent on the severity of the fire, which 

is determined by both the areal extent and intensity.  

Risk Mitigation 

Preventing an increase in wildfire incidence involves reducing the risk of vehicle accidents and enacting 

policies requiring the proper disposal of smoking materials. Reduction of vehicle accidents can be 

accomplished with policies that address vehicle maintenance, driving under poor conditions 

(snow-covered or icy roads, night driving), and driver fatigue. Accidental ignition due to improper 

disposal of smoking materials can be addressed by strong policies requiring their proper disposal. Risk 

will further be reduced by instituting a fire watch and reporting program by drivers who will be on the 

road 24 hours a day, and an Emergency Response Plan (which will be included in the Project’s 

Application/EIS).  

Risk Characterization 

Highway 37 runs through the Kalum Forest District (Northwest Fire Centre) of northwestern BC, which 

has seen few major (>4 ha burned area) and several minor (<4 ha burned area) wildfires during the past 

decade (BC Forest Service Protection Branch 2008). This low incidence of wildfire is due to the regional 

climate characteristics (long winters and short, wet summers), and limited access to backcountry 

areas.  

After mitigation, the likelihood of increase in wildfire due to an increase in traffic is rare. This rating is 

due mainly to the low background level of fire incidence in this area of BC. Mitigation will be most 

important during the summer months, when drier weather can result in higher risk of wildfire. 

The severity of wildfire occurrence is highly variable, and depends on local climate conditions, the 

time of wildfire ignition, and the resources available for response. 
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6. Summary of the Potential Risks of Project Traffic 

Accidents 

6.1 INTRODUCTION 

This chapter assesses the potential for Project-related traffic accidents on highways 37 and 37A. Using 

a risk assessment approach, the probability and severity of various potential accidents and 

malfunctions was assessed for effects to: social and economic environments; fish and aquatic habitat; 

wildlife; terrestrial ecosystems; wetlands; noise; climate and air quality; human health; and heritage 

(Sections 5.1 through 5.9, respectively).This chapter also summarizes the potential risks of traffic 

accidents particular to each of these detailed assessments.  

Traffic accidents exclude any risks associated with traffic from the Project. Traffic accidents are 

categorized as “on-road” or “off-road,” and involving either hazardous or non-hazardous cargo. Utilizing 

available data on traffic accidents along the segments of highway scoped into this study, collision 

prediction modelling (Section 3.2) was used to make determinations about the probability and potential 

severity of traffic accidents on each VC. Each topic-specific traffic assessment (Sections 5.1 through 5.9) 

used the prediction analysis to classify the likelihood and severity of a traffic accident.  

Examples of potential results of traffic accidents related to Project traffic are spills of hazardous 

materials (including hydrocarbon leakage from fuel tanks), detonation of explosives, fires, and human 

injury or mortality as a result of Project-related traffic on highways 37 and 37A. Traffic accidents may 

occur due to malfunctioning equipment, driver error or fatigue, poor weather, unexpected road 

conditions, or unforeseen circumstances. The Mitigation and Management chapter (Chapter 7) discusses 

the precautions that will be taken to minimize the likelihood and severity of traffic accidents. 

6.2 SCOPE AND OBJECTIVE 

The objective of this section is to determine the potential risk and severity of traffic accidents which 

could occur in spite of mitigation measures implemented for Project-related-traffic. VCs discussed 

relate specifically to biophysical and human environment components included in Chapter 5. 

The section also includes a summary discussion on mitigating and managing the potential risks arising 

as a result of the accidents themselves. 

6.3 POTENTIAL TRAFFIC ACCIDENT SCENARIOS 

Project-related vehicles will transport non-hazardous cargo, such as tools and building materials, as 

well as personnel along Highway 37. For non-hazardous cargo, the risk of a traffic accident resulting in 

hydrocarbon leakage and/or human effects is considered in the risk assessment. Additionally, Project 

related vehicles will carry hazardous cargo. The following section includes a description of potential 

accident scenarios that were considered in the risk assessment in each topic-specific study (Chapter 5). 

6.3.1 Discharge of Hazardous Materials into the Environment 

Risks include: 

o Discharge of hazardous cargo into the receiving environment for both on-road (with potential 

seepage) and off-road vehicle accidents.  

o Hydrocarbon leakage from vehicles, both on-road (with potential seepage) and off-road, into 

the receiving environment.  
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o Particulate dispersion from cargo containing solid or powdered hazardous material, including 

cyanide, due to high winds, failure of containment or storage measures or other unforeseen 

circumstances, into the receiving environment. 

6.3.2 Detonation of Explosives 

A proportion of Project-related traffic will be carrying explosive materials. Potential risks from the 

accidental detonation of explosives were considered. Detonation could occur in the event of ignition of 

the engine and/or vehicle fuel as a result of an accident. Detonation could occur if the fire were to reach 

the explosive materials, potentially leading to further property damage and impacts on human health.  

6.3.3 Fires 

Fires could occur following traffic accidents, particularly when collisions involve more than one vehicle, 

as a result of hydrocarbon leakage or overheating engines. Fires could lead to additional property damage 

(vehicles or buildings), environmental effects, as well as negatively affect human health. 

6.3.4 Injury or Mortality 

Accidental collisions involving two or more vehicles pose potential risks of injury or mortality to humans. 

6.4 RISKS BY ACCIDENT SCENARIO 

Traffic accidents are a rare occurrence that may take place in spite of the mitigation and management 

measures that are put into place for Project-related traffic. The biophysical and human risks associated 

with these events for both on-road and off-road accidents, involving non-hazardous or hazardous cargo, 

are detailed in the following section. Additional mitigation and management measures to minimize 

risks arising from traffic accidents are also discussed.  

6.4.1 On-road, Non-hazardous Cargo 

Risks associated with on-road traffic accidents involving non-hazardous cargo are detailed in Table 6.4-1. 

The likelihood of such events is predominantly characterized as unlikely or rare. The severity of 

potential, unintended consequences is predominantly characterized as minor or moderate. The level of 

consequence of effects on the biophysical environment depends on the location and time lapse between 

occurrence and clean-up. In case of an on-road accident with non-hazardous cargo, the following 

measures will be implemented to minimize potential risks detailed in Table 6.4-1: 

o Project-related drivers and personnel will be certified in First Aid. 

o All Project-related vehicles will be equipped with fire extinguishers. 

o BMPs will be employed to minimize spill entry into waterbodies. 

o Discussions and training will be carried out with community first responders and local 

emergency service providers to ensure they are appropriately trained and equipped to 

implement emergency response procedures. 

o A prompt spill response procedure will be implemented to contain any potential hydrocarbon 

spill and minimize both vaporization and/or biophysical environmental contamination 

(including any effects on wildlife). The procedure will limit the time and extent a contaminant 

may be in contact with the biophysical environment.  

o An emergency response procedure in the event of fire will be carried out to minimize fire 
duration and extent.   
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Table 6.4-1.  Potential Risks and Severity of On-road Traffic Accidents (Non-hazardous Cargo) 

Assessment Topic Risk 

Socio-economic  Reduction in safety for other vehicle traffic along the highway. Potential human injury 

or death. 

Fish and Aquatic 

Habitat  

Fuel or lubricant spill(s) from the vehicle(s) fuel tanks could extend beyond the road surface 

resulting in the deposition of deleterious substances into aquatic habitat. 

Wildlife Toads, moose and bears could be exposed to hydrocarbons from spilled fuel tanks via the 

ingestion of soil, water and prey species and via dermal absorption.  

Habitats along the highway used by moose and bears may be vulnerable to traffic accidents, 

such as gasoline spills. 

Terrestrial Ecosystems Tissue damage to vegetation and contamination of soil. 

Wetlands Wetland function could be compromised if fuel or lubricant spill(s) from the vehicle(s) 

extend beyond the road surface resulting in the deposition of deleterious substances into 

a wetland. 

Noise  None. 

Climate and Air 

Quality 

A localised reduction in air quality from potentially harmful emissions due to fuel fires. 

Potential contribution of GHG emissions. 

Human Health Potential human injury or death. Potential for fuel or lubricant spill(s) into drinking water. 

Heritage Fuel or lubricant spill(s) from the vehicle(s) could extend beyond the road surface. 

Deleterious substances could damage archaeological and heritage sites. 

6.4.2 On-road, Hazardous Cargo 

Risks associated with on-road traffic accidents involving hazardous cargo are detailed in Table 6.4-2, 

while a more detailed description of the risks and mitigation associated with the transport of Process 

Plant reagents are detailed in Table 6.4-5.  

Table 6.4-2.  Potential Risks and Severity of On-road Traffic Accidents (Hazardous Cargo) 

Assessment Topic Risk 

Socio-economic  Reduction in safety for other vehicle traffic along the highway.  

Potential human injury or death. 

Fish and Aquatic Habitat  Hazardous cargo spill(s) could extend beyond the road surface resulting in the 

deposition of deleterious substances into the aquatic habitat. 

Wildlife Toads, moose and bears could be exposed to the chemicals via the ingestion of soil, 

water and prey species and via dermal absorption. Habitats along the highway used 

by moose and bears may be vulnerable to traffic accidents, such as chemical spills, 

including gasoline.  

Terrestrial Ecosystems Tissue damage to vegetation and contamination of soil. 

Wetlands Wetland function could be compromised if hazardous cargo spill(s) extend beyond the 

road surface resulting in the deposition of deleterious substances into a wetland. 

Noise  None. 

Climate and Air Quality A localised short term reduction in air quality from potentially harmful emissions 

due to fuel fires. Potential contribution of GHG emissions. 

Human Health Potential human injury or death. Potential for hazardous cargo spill(s) into 

drinking water. 

Heritage Hazardous cargo spill(s) could extend beyond the road surface.  

Deleterious substances could damage archaeological and heritage sites. 
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The likelihood of such events is predominantly characterized as unlikely or rare. The severity of 

potential, unintended consequences is predominantly characterized as minor or moderate. The severity 

could be minor to moderate for the biophysical environment, depending on the location and time lapse 

between occurrence and clean-up. In case of an on-road accident with hazardous cargo, the following 

measures, in addition to the aforementioned measures in Section 6.4.1, will be implemented to 

minimize any potential risk detailed in Table 6.4-2: 

o Use of best technologies and practices, including the International Cyanide Management Code 

(ICMI n.d.), for containing chemicals and explosives. 

o Shipment of low moisture concentrate where and when possible. 

o Neutralization of active materials, including lime.  

6.4.3 Off-road, Non-hazardous Cargo 

Risks associated with off-road traffic accidents involving non-hazardous cargo are detailed in Table 6.4-3. 

Table 6.4-3.  Potential Risks and Severity of Off-road Traffic Accidents (Non-hazardous Cargo) 

Assessment Topic Risk 

Socio-economic  Reduction in safety for other vehicle traffic along the highway.  

Potential human injury or death. 

Fish and Aquatic Habitat  Fuel or lubricant spill(s) from the vehicle(s) could result in the deposition of 

deleterious substances into the aquatic habitat. 

Wildlife Toads, moose and bears could be exposed to the chemicals via the ingestion of soil, 

water and prey species and via dermal absorption. Habitats along the highway used by 

moose and bears may be vulnerable to traffic accidents, such as gasoline spills. 

Terrestrial Ecosystems Tissue damage to vegetation and contamination of soil. 

Wetlands Wetland function could be compromised by any vehicle presence within a wetland 

system. Wetland function could be affected if fuel or lubricant spill(s) from the 

vehicle(s) result in the deposition of deleterious substances into the wetland. 

Noise  None. 

Climate and Air Quality A localised short term reduction in air quality from potentially harmful emissions due 

to fuel fires. Potential contribution of GHG emissions. 

Human Health Potential human injury or death. Potential fuel or lubricant spill(s) into drinking water. 

Heritage Fuel or lubricant spill(s) from the vehicle(s) could extend beyond the road surface. 

Deleterious substances and potential fires could damage archaeological and 

heritage sites. 

 

The likelihood of such events is predominantly characterized as unlikely or rare. The severity of 

potential, unintended consequences is predominantly characterized as minor to moderate. The severity 

could be minor to moderate for the biophysical environment, depending on the location and time lapse 

between occurrence and clean-up. In case of an off-road accident with non-hazardous cargo, the 

following measures will be implemented to minimize any potential risk detailed in Table 6.4-3: 

o Project-related drivers and personnel will be certified in First Aid. 

o All Project-related vehicles will be equipped with fire extinguishers. 

o BMPs will be employed to minimize spill entry into waterbodies. 

o Discussions and training will be carried out with community first responders and local 

emergency service providers to ensure they are appropriately trained and equipped to 

implement emergency response procedures. 
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o A prompt spill response procedure will be implemented to contain any potential hydrocarbon 

spill and minimize both vaporization and/or environmental contamination (including any 

effects on wildlife). The procedure will limit the time and extent a contaminant may be in 

contact with the biophysical environment.  

o An emergency response procedure in the event of fire will be carried out to minimize fire 

duration and extent.  

6.4.4 Off-road, Hazardous Cargo 

General risks associated with off-road traffic accidents involving hazardous cargo are detailed in 

Table 6.4-4. Table 6.6-5 provides a more detail on the risks associated with an off-road accident 

involving a vehicle carrying Process Plant reagents. The severity associated with reagent spills is 

categorized as acute (the effect would be immediate and potentially severe), chronic (the effect would 

be of long duration), and/or bioaccumulating. 

The likelihood of such an event is rare, and severity could be minor to catastrophic for the biophysical 

environment, depending on the location, the substance spilled, and time lapse between occurrence 

and clean-up. In case of an off-road accident with hazardous cargo, the following measures, in addition 

to the aforementioned measures in Section 6.4.1, will be implemented to minimize any potential risk 

detailed in Tables 6.4-4 and 6.4-5: 

o Use of best technologies and practices, including International Cyanide Management Code (ICMI 

n.d.), for containing chemical and explosives. 

o Shipment of low moisture concentrate where and when possible. 

o Neutralization of active materials, including lime.  

Table 6.4-4.  Potential Risks and Severity of Off-road Traffic Accidents (Hazardous Cargo) 

Assessment Topic Risk 

Socio-economic  Reduction in safety for other vehicle traffic along the highway.  

Potential human injury or death. 

Fish and Aquatic Habitat  Hazardous cargo spill(s) would result in the deposition of deleterious substances 

into the aquatic habitat. 

Wildlife Toads, moose and bears could be exposed to the chemicals via the ingestion of soil, 

water and prey species and via dermal absorption. Habitats along the highway used by 

moose and bears may be vulnerable to traffic accidents, such as chemical spills, 

including gasoline. 

Terrestrial Ecosystems Tissue damage to vegetation and contamination of soil. 

Wetlands Wetland function could be compromised by any vehicle presence within a wetland 

system. Wetland function could be compromised if hazardous cargo spills result in 

the deposition of deleterious substances into a wetland. 

Noise  None. 

Climate and Air Quality A localised short term reduction in air quality from potentially harmful emissions due 

to fuel fires. Potential contribution of GHG emissions. 

Human Health Potential human injury or death. Potential for hazardous cargo spill(s) into the 

terrestrial and aquatic environments and affecting country foods and drinking water. 

Heritage Deleterious substances and fire could damage archaeological and heritage sites. 

 

  



 

 

Table 6.4-5.  Potential Risks and Severity of Traffic Accidents involving Process Plant Reagent Spills 

Reagent 

Description and Potential Risk Considering Mitigation 
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Description 

Sodium 

Hydrosulphide 

(NaHS) 

Y N N Fish and Wildlife: Acute toxic effects. LC50 (96 hr) ranges from 46 – 6,080 mg/L depending on species. 

Wetlands and Terrestrial Ecosystems: If dissolved in water, exposure to plants is acutely toxic and will damage contacted plant tissues. 

Human Health: Acute toxic effects. Causes burns by all exposure routes. Develops highly toxic hydrogen sulfide gas if exposed to acid or heat source (fire). Substance may have chronic effects but they are unlikely to occur given spill 

clean-up protocol.  

Sodium Cyanide 

(NaCN) 

Y Y N Fish and Wildlife: Acute toxic effects causing death. LD50 range from 2.7 - 28 mg/kg body weight depending on species. Chronic effects in nature are rare as cyanide is short-lived, but prolonged exposure can cause damage to skin, eyes 

and nervous system.  

Wetlands and Terrestrial Ecosystems: If dissolved in water, exposure to plants is acutely toxic and will damage contacted plant tissues.  

Human Health: Maximum allowable cyanide concentration in drinking water is 0.2 mg/L (US EPA 1994) , or 200 µg/L for free cyanide(Health Canada 1991) , and higher concentrations are considered extremely harmful to life (Lordi et al. 

1980). Chronic effects include adverse reproductive effects (maternal and paternal fertility) based on animal data. Acute effects include irritation to skin, eyes, respiratory tract, and may be fatal if inhaled or swallowed. 

Sodium Silicate 

(Na2SiO3) (Sodium 

Metasilicate) 

Y Y N Fish and Wildlife: Oral toxicological effects include ulceration or bleeding in the stomach, duodenum, and small intestine. LD50s range from 200 mg/kg to 2400 mg/kg depending on the species. If dissolved in water, alkaline pH is 

harmful to aquatic life. As a dust, causes mild eye and skin irritation.  

Wetlands and Terrestrial Ecosystems: If dissolved in water, alkaline pH may harm plant tissues. 

Human Health: Dust may cause mild skin and eye irritation. Inhalation is irritating to the respiratory tract. Chronic exposure to the lunges is a cancer hazard, but this risk is highly unlikely given the spill clean-up protocol.  

Activated Carbon Y N N Fish and Wildlife: Not toxic, in its original state. LD50 (oral, rat) > 10,000 mg/kg. May become toxic as used activated carbon may exhibit characteristics of the absorbed material. 

Wetlands and Terrestrial Ecosystems: No adverse effect in original state. 

Human Health: Minor skin and eye irritant with prolonged exposure. 

Hydrochloric Acid 

(HCl) 

Y Y N Fish and Wildlife: Exposure can lead to burns and damage of target organs. Acutely toxic to fish and may cause death LC50 = 10 -100 ppm in most sensitive species. pH shifts outside of the range of 5-10 standard units may be toxic to 

aquatic organisms. 

Wetlands and Terrestrial Ecosystems: Exposure of plants is acutely toxic and will damage contacted plant tissues; effects will not persist following neutralization. Chronic plant toxicity at 100 ppm. 

Human Health: Adverse effects if in contact with skin or eyes, if ingested, or inhaled. Substance may have chronic toxic effects to kidneys, liver, mucous membranes, upper respiratory tract, skin, eyes, circulatory system, teeth.  

This is highly unlikely given spill cleanup protocol. 

Sodium Hydroxide 

(NaOH) 

(Caustic soda) 

Y Y N Fish and Wildlife: Exposure can lead to burns and damage of target organs and death LC50 = 35-100 mg/L in freshwater. 

Wetlands and Terrestrial Ecosystems: Exposure to plants is acutely toxic and will damage contacted plant tissues; effects will not persist following neutralization.  

Human Health: Adverse effects if in contact with skin or eyes, if ingested, or inhaled. Substance may have chronic toxic effects to lungs. This is highly unlikely given spill clean-up protocol. 

Sodium 

Metabisulfite (MBS) 

Y Y N Fish and Wildlife: Acute oral toxicity LD50 ~ 1,000 mg/kg (Guinea pig, Rat). Lung irritant.  

Wetlands and Terrestrial Ecosystems: No toxic or adverse effect is predicted. 

Human Health: Skin irritant and hazardous in case of ingestion or inhalation. May be mutagenic or cause adverse reproductive effects. Potential chronic effects to upper respiratory tract if repeated or prolonged exposure. Prolonged 

exposure is unlikely.  

Copper Sulphate 

Pentahydrate 

(CuSO4.5H2O) 

Y Y Y Fish and Wildlife: Practically nontoxic to birds, but highly toxic to fish and other aquatic life especially in soft or acidic waters. May cause effects such as behavioral changes at low concentration to death at concentration of 0.39 mg/L 

over 96-hours. May be poisonous to mammals if ingested. 

Wetlands and Terrestrial Ecosystems: This material has serious potential for phytotoxicity and kills plants by disrupting phtosynthesis. When released into the soil or water, this material is not expected to biodegrade.  

Human Health: Acute effects include hazards in case of skin contact (irritant), of eye contact (irritant), of ingestion and inhalation. Chronic effects include mutagenesis and toxicity to kidneys, and liver. Repeated or prolonged exposure 

to the substance can produce target organs damage. 

Sulphuric Acid 

(H2SO4) 

Y Y N Fish and Wildlife: Sulphuric acid is toxic to aquatic life in very low concentrations. It may be dangerous if it enters water intakes and may cause death. 

Wetlands and Terrestrial Ecosystems: Endangers drinking water supply if allowed to enter soil and/or waters in large quantities. Exposure to plants is accutely toxic and will damage/kill plants with contact. Effects will not persist after 

a spill is cleaned up. 

Human Health: When inhaled, results in damage of mucous membranes of mouth, nose, throat and lungs. Causes severe pain, nausea, vomiting and diarrhea if ingested. Causes severe burns with skin contact. Leads to cornea damage 

and risk of blindness with eye contact. Chronic toxicity includes bronchitis, emphysema erosion of the teeth, chronic runny nose, tearing of the eyes, nose bleeds, and stomach upset. Has potential to cause lung cancer. Chronic exposure 

is highly unlikely given spill clean-up protocol. 

(continued) 

  



 

 

Table 6.4-5.  Potential Risks and Severity of Traffic Accidents involving Process Plant Reagent Spills (completed) 

Reagent 

Description and Potential Risk Considering Mitigation 
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Description 

PAX (potassium 

amyl xanthate) 

Y Y N Fish and Wildlife: Skin or eye contact may be irritating. Harmful if absorbed through skin. May be toxic to aquatic biota at concentrations of less than 1 mg/L. 

Wetlands and Terrestrial Ecosystems: No adverse effect is predicted. 

Human Health: Minor skin and eye irritant. Prolonged exposure may cause adverse reproductive effects. Prolonged exposure is unlikely.  

A208 (Diethyl 

Dithiophosphate) 

Y N N Fish and Wildlife: Low toxicity to aquatic organisms due to limited bioavailability. May be lethally toxic (LD50 = 7,900 mg/kg (oral, rat). May cause skin or eye irritation.  

Wetlands and Terrestrial Ecosystems: No adverse effect is predicted. 

Human Health: Minor skin and eye irritant.  

3418A (Dialkyl 

Dithiophosphinate) 

Y N N Fish and Wildlife: Low toxicity to fish and wildlife. 

Wetlands and Terrestrial Ecosystems: No adverse effect is predicted. 

Human Health: Minor skin and eye irritant.  

MIBC (Methyl 

Isobutyl Carbinol) 

Y Y N Fish and Wildlife: This material is practically non-toxic to fish and wildlife. Unlikely to persist in the environment. 

Wetlands and Terrestrial Ecosystems: This material is slightly adsorptive in soils and sediments and has an evaporation half-life of 23-hrs (rivers) to 10.6 days (pond). No effects on plants reported. 

Human Health: Harmful if swallowed, inhaled or absorbed through skin. Causes irritation to skin, eyes and respiratory tract. High concentrations cause central nervous system effects, such as dullness, dizziness, anesthesia. 

Floculant 

(Magnafloc 336) 

Y Y N Fish and Wildlife: May contain cationic polymers that may be toxic to aquatic organisms; toxicity reduced by natural particles in the water. 

Wetlands and Terrestrial Ecosystems: No adverse effect is predicted. 

Human Health: This material has a low order of oral toxicity.  

Anti-scalant Y N N Fish and Wildlife: No toxic effects predicted. Mild skin irritant.  

Wetland and Terrestrial Ecosystems: No adverse effects predicted. 

Human Health: Mild irritation to eyes and skin upon contact.  

Fuel Oil Y Y N Fish and Wildlife: Cause harm to wildlife through physical contact, ingestion, inhalation and absorption. Light oils (gasoline, diesel aviation fuel) generally affect aquatic life and may be toxic to fish and invertebrates including 

reproductive impairment, and toxicity impacts to eggs and larvae. 

Wetland and Terrestrial Ecosystems: High mobility in soils may cause soil and/or groundwater contamination. 

Human Health: Irritation to eyes and skin upon contact. Inhalation may cause irritation, anesthetic effects, and respiratory system effects. Long-term exposure may cause target organ damage. Benzene is a known carcinogen. 

Lime Y N N Fish and Wildlife: Exposure will lead to tissue damage due to direct contact or increase in water pH. Expected to be toxic to aquatic life. 

Wetland and Terrestrial Ecosystems: Exposure of plants will damage tissues; effects will not persist following clean up.  

Human Health: Severe damage to eyes and skin upon contact. Gastrointestinal tract burns, severe pain, nausea, vomiting when ingested. May cause circulatory system failure if in direct contact with large amounts. 

Ferric Chloride 

(FeCl3) 

Y N N Fish and Wildlife: Corrosive if mixed with water due to acidic pH. Very hazardous in case of skin or eye contact or if ingested. No chronic effects.  

Wetland and Terrestrial Ecosystems: Corrosive if mixed with water due to acidic pH. Damaging to plant tissue. 

Human Health: Very hazardous in case of skin or eye contact or if ingested. No chronic effects. 

Calcium Chloride 

(CaCl2) 

Y Y N Fish and Wildlife: Toxic to fish (LC50 (fish) 100 mg/L). Hazardous to wildlife upon contact or ingestion. 

Wetland and Terrestrial Ecosystems: Will burn plants.  

Human Health: Acute: Irritant to skin and eyes. Hazardous if ingested or inhaled. Chronic: May affect genetic material (mutagenic, carcinogenic) based on animal data.  May affect taste of drinking water. 

Copper Chloride 

(CuCl2.2H2O) 

Y Y N Fish and Wildlife: Acute and long-term toxicity to aquatic organisms in freshwater and marine environments. LC50 range from 0.08 - 0.9 mg/L in fish. Very hazardous in case of skin- and eye contact or ingestion. 

Wetland and Terrestrial Ecosystems: Acute and long-term toxicity to aquatic organisms in wetlands. Long-term toxic effect in plants. 

Human Health: Very hazardous in case of skin contact (irritant, blistering, permeator), of eye contact (irritant, blindness), of ingestion, of inhalation. Chronic effects: May affect genetic material (mutagenic). 

Antifoam Y Y N Fish and Wildlife: No toxic effects predicted. Mild skin irritant.  

Wetland and Terrestrial Ecosystems: No adverse effects predicted. 

Human Health: Mild irritation to eyes and skin upon contact. May cause adverse reproductive effects if repeatedly inhaled, which is unlikely. Chronic exposure by inhalation may affect blood, respiration, behavior and liver. 

Liquid Chlorine 

(Sodium 

Hypochlorite) 

Y N N Fish and Wildlife: Severely toxic to fish, amphibians and other aquatic life. Severe irritant to skin, eye, lungs or when ingested by wildlife. No chronic effects. 

Wetland and Terrestrial Ecosystems: Severely toxic to aquatic plants. Immediate damage to plants. 

Human Health: Severe irritant to skin, eye, lungs or when ingested. No chronic effects.  
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7. Summary of Mitigation and Environmental 

Management 

7.1 INTRODUCTION 

The Application/EIS will identify proposed mitigation and monitoring plans, including a Traffic and 

Access Management Plan, Dangerous Goods and Hazardous Materials Management Plan, Emergency 

Response Plan, and Spill Prevention and Emergency Response Plan. These plans will include mitigation 

and monitoring plans for the Project site, access roads and highway transportation routes in greater 

detail than provided for in this report. For this study, mitigation is focussed on the Project traffic along 

highways 37 and 37A.  

Measures to avoid or mitigate potential effects associated with highway traffic are described in 

Section 7.3. These measures will be included in the Application/EIS as part of the Traffic and Road 

Management Plan and the Dangerous Goods and Hazardous Materials Management Plan.  

Measures to avoid or mitigate potential effects associated with traffic accidents are described in 

Section 7.4. These measures will be included in the Application/EIS in the Emergency Response Plan 

(for emergencies other than spills), and the Spill Prevention and Emergency Response Plan. 

Additionally, the Accidents and Malfunctions chapter in the Application/EIS will address accidents and 

malfunctions on the Project site and along access roads. 

Risk mitigations in this chapter are described relative to the social and environmental topics included 

in the individual traffic risk assessments (see Chapter 5). 

7.2 MITIGATION AND MANAGEMENT OBJECTIVES 

The objective of mitigation and management is to minimize potential environmental effects and effects 

on humans from Project-related traffic. The mitigation measures detailed here are intended to provide 

guidance for conducting Project activities along highways 37 and 37A in accordance with this objective. 

They are to ensure, for example, that Project activities are conducted in a manner that maximizes road 

safety, reduces potential for vehicle accidents, and avoids vehicle/wildlife interactions. 

All components of the environmental management plans will be in compliance with regulatory 

requirements and will utilize BMPs as an additional guiding principle. Objectives and targets for the 

management plans related to traffic will continue to be refined as the Application/EIS is developed.  

7.3 HIGHWAY TRAFFIC MANAGEMENT 

7.3.1 Action to Avoid or Mitigate 

This section identifies the measures that will help minimize and mitigate potential risks of Project-

related traffic activities. 

 Traffic and Access Management Plan Risk Mitigation Measures 7.3.1.1

The following actions will be included in the Traffic and Road Management Plan in the Application/EIS: 

o Posted speed limits will be enforced. 
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o All heavy vehicles travelling to and from the Project area will follow dedicated heavy vehicle 

routes. 

o Vehicle load rates will be optimized to minimize the number of trips. 

o Noise suppression technologies will be used where possible. 

o Speeds will be reduced to 50 km/h in designated residential areas or as otherwise directed. 

Along the travelled portion of Highway 37, the only residential area is within Kitwanga Village 

near the gas station, speed limits are posted accordingly. 

o Use of engine brakes, and reversing (use of reverse-alarm) will be avoided in residential areas.  

o Vehicle idling will be minimized. 

Vehicle specification and maintenance activities will also be identified in the Traffic and Road 

Management Plan:  

o Project trucks will meet or exceed Transport Canada’s minimum requirements (e.g., maximum 

allowable noise levels from heavy duty trucks). 

o Vehicle manufacturers’ procedures and maintenance schedules will be followed. 

o Vehicles will undergo regular, scheduled maintenance to ensure that engines, brakes and other 

mechanical parts are in an acceptable working condition. 

o Regular vehicle inspections (for leaks, secure cargo, etc.) will be conducted. 

o Excess dust and dirt will be removed from vehicles before leaving site, if necessary. 

Traffic-related mitigation measures related to general safety procedures will also be provided in the Plan: 

o Contractors and workers will be required to adhere the BC Occupational Health and Safety 

Regulation (BC Reg 296/97), as well as a zero-tolerance policy on alcohol and drugs while 

transporting goods and materials to and from the site. 

o Policies regarding proper disposal of smoking materials will be implemented to prevent forest 

fires. 

o A driver fire watch and reporting program by drivers and a response plan will be implemented. 

o Workers and contractors will follow a specified journey management procedure, including 

departure and arrival check-ins. 

o Information on weather and highway conditions will be made available to all drivers before 

departure. Drivers will be required to check road conditions prior to departure, and will adjust 

driving styles to conditions.  

o Drivers and personnel will receive appropriate training (e.g., safe driving practices such as 

maintaining appropriate distances between vehicles, adjusting driving styles to suit road 

conditions, noise awareness training). 

Other measures to be implemented relate to communication with community and governments: 

o If required, traffic control and/or road shutdowns will be used on Highway 37 near the entry to 

Project access roads during peak construction periods. 

o Project traffic plans will be communicated to the provincial and local governments to ensure 

adequate signage is posted beside public roads. 
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o Local communities will be advised of driving routes, peak transportation periods and potential 

road shutdowns when transporting heavy/wide loads. 

 Wildlife and Terrestrial Ecosystems Specific Risk Mitigation Measures 7.3.1.2

The following measures will be undertaken to minimize interactions between wildlife and vehicles, 

reduce disruption to wildlife movement, and mitigate potential effects on terrestrial ecosystems: 

o Project drivers will yield to wildlife observed along the highways. 

o Project drivers will adhere to signage in areas of wildlife crossing. 

o Project personnel (including drivers) will communicate locations of observed wildlife to drivers. 

o Locations of collisions between wildlife and vehicles will be documented. 

o Vehicle inspection stations will be established on site for vehicles entering and exiting the 

Project access roads, and appropriate action will be taken where risk of invasive plant 

introduction is identified.  

 Climate and Air Quality Specific Risk Mitigation Measures 7.3.1.3

The following measures will be taken to minimize potential traffic effects on climate and air quality: 

o Diesel vehicles will use low sulphur content fuel, as required by law. 

o Use of more efficient fuel blends will be considered. 

 Dangerous Goods and Hazardous Materials Management Plan Risk Mitigation Measures 7.3.1.4

Project activities involving dangerous goods or hazardous materials will be guided by the Dangerous 

Goods and Hazardous Materials Management Plan, which will be included in the Application/EIS. In 

relation to highway traffic, adherence to this plan is intended to prevent the introduction of hazardous 

and/or deleterious substances into the environment during their transportation.  

Correct transport procedures for dangerous goods and hazardous materials will assist in ensuring that 

chemicals and dangerous goods do not cause environmental or human harm. In the Application/EIS, 

transport procedures will be developed that adhere to all applicable municipal, provincial and federal 

regulations and legislation such as the Transportation of Dangerous Goods Act(1992), WHMIS, Canadian 

Environmental Code of Practice for Metal Mines (Environment Canada n.d.), the BC Occupational 

Health and Safety Regulation (BC Reg 296/97), and the Health, Safety and Reclamation Code for Mines 

in BC (BC MEMPR 2008). Additionally, industry best practice standards will be adhered to, such as the 

International Cyanide Management Code (ICMI n.d.). 

The following measures will be included in the Dangerous Goods and Hazardous Materials Management Plan:  

o Drivers transporting dangerous goods or hazardous materials will be required to have 

appropriate safety training (e.g., TDG, WHMIS, and CPPI certification). 

o All Project employees and contractors will be required to follow correct, cargo-specific 

transport procedures. 

o Transportation of explosives will be in enclosed trailers/closed containers. 

o Regular vehicle inspections (for oil leaks, secure cargo, etc.) will be conducted. 

o Concentrate will be dewatered to a low moisture content before transport. 
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o Concentrate will be trucked in covered transport vehicles. 

o Procedures will outline specific measures to be adhered to when transporting materials over or 

near any aquatic systems (wetlands and water bodies), including designated route selection. 

o Requirements of the International Cyanide Management Code will be followed, and contractors 

delivering cyanide will be verified under the International Cyanide Management Code (ICMI 

n.d.) for transportation. 

7.4 TRAFFIC ACCIDENTS MANAGEMENT 

7.4.1 Action to Avoid or Mitigate 

This section identifies the procedures that will be followed in the unlikely event of a traffic accident. 

Actions to prevent cargo (hazardous and non-hazardous) release into the environment as a result of a 

traffic accident are also identified. The items discussed below will provide the frameworks for the 

Emergency Response Plan, and the Spill Prevention and Emergency Response Plan, which will be 

included in the Application/EIS.  

 Emergency Response Plan Risk Mitigation Measures 7.4.1.1

The Emergency Response Plan that will be developed as part of the Application/EIS is intended to 

ensure that in the event of an emergency (other than a spill), all available resources are used 

appropriately to minimize the extent and severity of the effect on the safety of personnel, the public, 

and the environment.  

Examples of actions taken in the event of an emergency include: 

o The plan will include a description of communication and warning systems. 

o Emergency contacts will be readily accessible to drivers. 

o Procedures for emergency response and occupational first aid will be developed and workers 

and contractors will undergo required training. 

o In the unlikely event of a fire, emergency response procedures to minimize fire duration and 

extent will be promptly initiated. 

 Spill Prevention and Emergency Response Plan Risk Mitigation Measures 7.4.1.2

Potential spills of hazardous and non-hazardous cargo will be mitigated as per the Spill Prevention and 

Emergency Response Plan, which will be developed in accordance with standards and Best Management 

Practices and included in the Application/EIS.  

The Spill Prevention and Emergency Response Plan will include actions that are intended to prevent 

hazardous and non-hazardous spills into the environment as a result of traffic accidents, and to ensure 

that if accidental spills occur, all available resources are used appropriately to minimize the extent 

and severity of the effect on the safety of personnel, the public, and the environment. The plan will 

include the following: 

o Specifications for preventing and controlling the release of materials during traffic accidents. 

o Provisions for spill availability on vehicles transporting dangerous goods or hazardous materials, 

and set up at select locations along the Project haul route. 
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o Provisions for isolating, containing and managing all transported fuels, solvents, and other 

chemicals. 

o Specifications for conducting vehicle assessments for oil leaks, secure cargo, etc. 

The plan will include the following responses measures: 

o Provide details on the location and nature of spill response equipment. 

o Identify the steps to be taken to properly contain, recover, and clean up any spills that may 

take place. 

o Outline procedures to minimize response time and ensure prompt clean-up. 

o Train personnel (including drivers) in spill response procedures relevant to the materials 

present being transported. 

o Train personnel (including drivers) in personal protection procedures to avoid contact with 

spilled material. 

o Perform spill simulation drills to assess the effectiveness of the Spill Prevention and Emergency 

Response Plan and the adequacy of personnel training. 

o Provide notification and reporting procedures in the event of a spill; for example, project staff 

and contractors will be required to report incidents of spills, seepages, leaks, or similar 

occurrences to the environmental staff. 

o Use BMPs to minimize spill entry to waterbodies or into the terrestrial environment.  

o Inform residents of the spill and restrict access to the spill site. 

o Exclude wildlife (e.g. bears, moose) from the spill site until effective clean-up of the area. 

o Monitor, soil, water, and vegetation within the spill area in the event of a major spill to ensure 

that the chemical levels are within the appropriate regulatory guidelines. 

o Avoid directing spilled substances into closed storm drains or sewage line systems in the event 

of a volatile chemical spill (to prevent fires). 

o Prepare a detailed cyanide management plan during the detailed design phase which will be 

consistent with the International Cyanide Management Code (ICMI n.d.). The plan will include 

provisions related to cyanide transportation, spill prevention and spill containment measures. 

o Develop a procedure to respond to an unplanned release of process concentrate which will 

include: recovery of the material; re-processing or disposal; and confirmatory sampling to 

confirm no residual contamination is present above industrial standards. 

Table 7.4-1 outlines spill response measures for specific reagents contained in Transport Canada’s TDG 

Emergency Response Guidebook (2008). 

7.5 MONITORING AND REPORTING 

Monitoring and enforcement is fundamental to ensuring that the management plans are functioning to 

their full extent over the life span of the Project. Monitoring of selected environmental performance 

indicators in relation to developed targets assists in determining whether management plans require 

updating to improve the level of environmental protection.  
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A framework for monitoring risk mitigations described in the Traffic and Access Management Plan, the 

Hazardous Materials Management Plan, the Emergency Response Plan, and the Spill Prevention and 

Emergency Response Plan, will be included in the Application/EIS.  

Additionally, details on the frequency and type of reporting, and to whom reports are to be submitted, 

will be included in the Application/EIS, as well as identification of the person responsible (e.g. Mine 

Manager, environmental officer, construction engineer, etc.). 

 



 

 

Table 7.4-1.  Spill Response Measures for Specific Reagents 

Process Plant 

Reagent Description Description of Spill Response Measures 

Sodium 

Hydrosulphide 

(NaHS) 

Corrosive; spontaneously combustible In the event of a spill, dust generation will be avoided, all ignition sources removed, and measures to 

prevent NaHS from entering the environment will be taken. 

Sodium Cyanide 

(NaCN) 

Poisonous (toxic) and infectious 

substance; Toxic and/or corrosive 

(non-combustible/water sensitive) 

In the event of a spill, ICMI 2012 Guidelines for spill containment measures will be followed. 

Personnel will not get water inside containers, all ignition sources will be removed, small spills will 

be covered with dry earth or sand and plastic sheeting to minimize spreading or contact with rain, 

and other measures to prevent runoff from contacting spilled material.  

Sodium Silicate 

(Na2SiO3) (Sodium 

Metasilicate 

High pH, noncombustible In the event of a spill, material will be carefully shoveled into suitable container(s); dust generation 

will be avoided, and in case of contact with water, runoff will be prevented from entering into storm 

sewers and ditches which lead to natural waterways.  

Activated Carbon Flammable and combustible; on 

contact with water emits flammable 

gases 

In event of a spill, all ignition sources will be removed, small spill would be placed into clean dry 

container, cleared and removed; large spill would be wetted with water, diked for later disposal, 

entry into waterways, sewers, or confined areas will be prevented.  

Hydrochloric Acid 

(HCl) 

Toxic and/or Corrosive 

(non-combustible/water sensitive) 

Personnel will not get water inside containers, all ignition sources will be removed; water spray may 

be used to reduce vapors or divert vapor cloud drift; spill residue will be neutralized with dilute 

solution of sodium carbonate; spill with be absorbed with dry earth or sand and contact with runoff 

will be prevented. 

Sodium Hydroxide 

(NaOH) (Caustic 

soda) 

Toxic and/or Corrosive 

(non-combustible) 

Personnel will not get water inside containers, all sources of ignition will be removed; spill residue 

will be neutralized with a dilute solution of acetic acid; Contact with water, and contact with runoff 

will be prevented. 

Sodium Metabisulfite 

(MBS) 

Low pH (Acidic); moisture and air 

sensitive; non-flammable; non-

corrosive in the presence of glass 

A shovel will be used to put material into a waste disposal container, and cleaning will be finished by 

spreading water on the contaminated surface. 

Copper Sulphate 

Pentahydrate 

(CuSO4.5H2O) 

Air sensitive; corrosive to finely 

powdered metals; non-flammable 

In case of a large spill, appropriate tools will be used to place material in a suitable container for 

reclamation or disposal, using a method that does not generate dust. 

Sulphuric Acid 

(H2SO4) 

Corrosive; water-reactive; 

not combustible 

Spills will be cleaned up immediately; emergency personnel will wear self-contained breathing 

apparatus, rubber boots and heavy rubber gloves; spilled material will be covered with sand, dry 

lime or soda ash, and place in a closed container and marked for disposal.  

(continued) 



 

 

Table 7.4-1.  Spill Response Measures for Specific Reagents (continued) 

Process Plant 

Reagent Description Description of Reagent-specific Spill Response Measures 

PAX (potassium amyl 
xanthate) 

Corrosive; spontaneously combustible In event of a spill, dust generation will be avoided, all sources of ignition removed, material will be 
collected for proper disposal, and measures to prevent chemical from entering the environment will 
be taken. In case of fire, flooding amounts of water will be used to stop the reaction as smothering 
will not work for these materials. 

A208 (Diethyl 
Dithiophosphate) 

Proprietary reagent Spill response measures specific for this reagent will be developed and outlined in the MSDS. 

3418A (Dialkyl 
Dithiophosphinate) 

Proprietary reagent Spill response measures specific for this reagent will be developed and outlined in the MSDS. 

Sodium 
Hydrosulphide 
(NaHS) 

Corrosive; spontaneously combustible In the event of a spill, dust generation will be avoided, all ignition sources removed, and measures to 
prevent NaHS from entering the environment will be taken. 

Sodium Cyanide 
(NaCN) 

Poisonous (toxic) and infectious 
substance; Toxic and/or corrosive 
(non-combustible/water sensitive) 

In the event of a spill, ICMI Guidelines for spill containment measures will be followed. 
Personnel will not get water inside containers, all ignition sources will be removed, small spills will 
be covered with dry earth or sand and plastic sheeting to minimize spreading or contact with rain, 
and other measures to prevent runoff from contacting spilled material.  

Sodium Silicate 
(Na2SiO3) (Sodium 
Metasilicate 

High pH; non-combustible In the event of a spill, material will be carefully shoveled into suitable container(s); dust generation 
will be avoided, and in case of contact with water, runoff will be prevented from entering into storm 
sewers and ditches which lead to natural waterways.  

Activated Carbon Flammable and combustible; on 
contact with water emits flammable 
gases 

In event of a spill, all ignition sources will be removed, small spill would be placed into clean dry 
container, cleared and removed; large spill would be wetted with water, diked for later disposal, 
entry into waterways, sewers, or confined areas will be prevented.  

Hydrochloric Acid 
(HCl) 

Toxic and/or Corrosive 
(non-combustible/water sensitive) 

Personnel will not get water inside containers, all ignition sources will be removed; water spray may 
be used to reduce vapors or divert vapor cloud drift; spill residue will be neutralized with dilute 
solution of sodium carbonate; spill with be absorbed with dry earth or sand and contact with runoff 
will be prevented. 

Sodium Hydroxide 
(NaOH) 
(Caustic soda) 

Toxic and/or Corrosive 
(non-combustible) 

Personnel will not get water inside containers, all sources of ignition will be removed; spill residue 
will be neutralized with a dilute solution of acetic acid; Contact with water, and contact with runoff 
will be prevented. 

Sodium Metabisulfite 
(MBS) 

Low pH (Acidic); moisture and air 
sensitive; non-flammable; non-
corrosive in the presence of glass 

A shovel will be used to put material into a waste disposal container, and cleaning will be finished by 
spreading water on the contaminated surface. 

(continued) 



 

 

Table 7.4-1.  Spill Response Measures for Specific Reagents (continued) 

Process Plant 

Reagent Description Description of Reagent-specific Spill Response Measures 

Copper Sulphate 

Pentahydrate 

(CuSO4.5H2O) 

Air sensitive; corrosive to finely 

powdered metals; non-flammable 

In case of a large spill, appropriate tools will be used to place material in a suitable container for 

reclamation or disposal, using a method that does not generate dust. 

Sulphuric Acid 

(H2SO4) 

Corrosive; water-reactive; 

not combustible 

Spills will be cleaned up immediately; emergency personnel will wear self-contained breathing 

apparatus, rubber boots and heavy rubber gloves; spilled material will be covered with sand, dry 

lime or soda ash, and place in a closed container and marked for disposal.  

PAX (potassium amyl 

xanthate) 

Corrosive; spontaneously combustible In event of a spill, dust generation will be avoided, all sources of ignition removed, material will be 

collected for proper disposal, and measures to prevent chemical from entering the environment will 

be taken. In case of fire, flooding amounts of water will be used to stop the reaction as smothering 

will not work for these materials. 

A208 (Diethyl 

Dithiophosphate) 

Proprietary reagent Spill response measures specific for this reagent will be developed and outlined in the MSDS. 

3418A (Dialkyl 

Dithiophosphinate) 

Proprietary reagent Spill response measures specific for this reagent will be developed and outlined in the MSDS. 

MIBC (Methyl 

Isobutyl Carbinol) 

Flammable and combustible liquids 

(polar/water-miscible/noxious) 

In event of spill, MIBC will be absorbed using an inert material (e.g., vermiculite, dry sand, earth) 

and placed in a chemical waste container. All ignition sources will be removed; personnel will wear 

personal protection equipment including a full face-piece respirator, protective clothing, boots, and 

gloves. 

Flocculant 

(Magnafloc 336) 

Proprietary reagent; Slippery; 

low corrosivity 

Spills would be cleaned up immediately.  Dry spills would be left dry and swept up. Avoid dust 

formation.  If the polymer becomes wet, an absorbent material should be applied to the spill, then 

swept up and discarded; aluminum and galvanized equipment will be avoided. 

Anti-scalant Proprietary reagent; interferes with 

precipitation reactions 

Spill response measures specific for this reagent will be developed and outlined in the MSDS. 

Fuel Oil Flammable and combustible liquids 

(non-polar/water-immiscible) 

All ignition sources will be eliminated; spilled material will be absorbed or cover with dry earth, sand 

or other non-combustible material and transfer to containers. Large spills will be diked far ahead of 

liquid spill for later disposal. Measures will be taken to prevent entry into waterways, sewers, 

basements or confined areas. Water spray may be used to reduce vapor. 

Lime 

(Calcium Oxide) 

Toxic and/or corrosive 

(noncombustible/water sensitive) 

Personnel will not get water inside containers, all ignition sources will be removed; water spray may 

be used to reduce vapors or divert vapor cloud drift. Material will be shoveled into waste disposal 

container. Dilute acid will be used to neutralize residuals. 

(continued) 



 

 

Table 7.4-1.  Spill Response Measures for Specific Reagents (completed) 

Process Plant 

Reagent Description Description of Reagent-specific Spill Response Measures 

Ferric Chloride 

(FeCl3) 

Toxic and/or corrosive 

(non-combustible) 

In case of spill, material will be put into an appropriate waste disposal container or absorb with an 

inert material (e.g., vermiculite, dry sand, earth); contact with water, and contact with runoff will 

be prevented. 

Calcium Chloride 

(CaCl2) 

Normally stable; very soluble 

in water; not combustible;  

not corrosive 

In case of spill, dust generation will be avoided, spilled material will be shoveled into containers, 

and the area will be flushed with water. Measures will be taken so that drainages or waterways are 

not contaminated.  

Copper Chloride 

(CuCl2.2H2O) 

Toxic and/or corrosive 

(non-combustible) 

In case of spill, material will be put into an appropriate waste disposal container or absorb with an 

inert material (e.g., vermiculite, dry sand, earth). Contact with water, and contact with runoff will 

be prevented. 

Antifoam Proprietary reagent Spill response measures specific for this reagent will be developed and outlined in the MSDS. 

Liquid Chlorine 

(Sodium 

Hypochlorite) 

Toxic and/or corrosive 

(non-combustible) 

Wear self-contained breathing apparatus and protective clothing. Spills may be absorbed and 

neutralized into solutions of caustic soda or lime and placed in containers of suitable material. 

Source: Reagent (MSDS; Transport Canada 2008) 




