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5.5 POTENTIAL PROJECT-RELATED EFFECTS ASSESSMENT 

5.5.1 Methodology Overview 

The Project-related effects assessment for the VEC Arctic Char followed the process detailed in the 

General Methodology for Project Effects Assessment (Volume 9, Chapter 1): 

1. Project activities were grouped on the basis of shared interaction pathways and by the timing 

and magnitude of the interactions with the marine environment.  

2. The potential effects were then evaluated on the nature of the interaction, the magnitude and 

frequency of the Project activities, and the biophysical characteristics of the receiving marine 

environment; site-specific data from the Existing Environment and Baseline was synthesized 

and applied to understand the natural variation within, and resiliency of the environment. 

3. The effects of mitigation and management measures to eliminate or reduce the potential 

effects were considered. 

4. Residual effects were determined as the potential effects that would remain after the 

application of mitigation and management measures. 

5. The significance of the residual effects were determined by the direction (i.e., positive, 

neutral, or negative), magnitude, confidence, and probability.  

5.5.1.1 Determining the Magnitude and Significance of Residual Effects 

The significance of residual effects on the VEC Arctic Char was determined using the ratings and 

classifications described in the General Methodology for Project Effects Assessment (Volume 9, 

Chapter 1, Table 2.4-3). First, the direction of a residual effect was determined to be positive, neutral, 

or negative. Negative effects were then assessed according to several criteria. The magnitude of the 

effect (Table 5.5-1) and reversibility were used as the primary criteria; the extent, duration, and 

frequency of the effect as secondary criteria; and the certainty and probability of an event used as 

qualifying criteria. 

Table 5.5-1.  Rating Criteria for Evaluating the Magnitude of Residual Effects on the Marine 

Fish Community 

Magnitude Rating Classification 

Negligible Habitat changes are unlikely to have an effect on productive capacity that is distinguishable 

from natural variation. 

Low Habitat changes affect less than 10% of the waterbody area, and resulting reductions in 

productive capacity are unlikely to affect the entire fish population of a waterbody. 

Moderate Habitat changes affect up to 20% of the available habitat in a waterbody, such that resulting 

reductions in productive capacity may affect fish populations in the entire waterbody. 

High Habitat changes are expected to affect more than 20% of the waterbody area and may result in 

changes to the productive capacity of habitat within and beyond the waterbody, affecting an 

entire fish population or more than one fish population. 

 

The significance of a residual effect was rated as Positive, Not Significant, or Significant (Table 5.5-2). 

For example, residual effects receive a rating of Not Significant if they are expected to be one of the 

following: negligible or low magnitude, confined to LSA, moderate to high reversibility, or short 

duration (Volume 9, Chapter 1).  
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Table 5.5-2.  Rating Criteria for Evaluating the Significance of Residual Effects on the Marine 

Fish Community 

Significance Descriptor of Significance 

Positive Effect could result in an increase in productive capacity of Arctic Char, relative to the baseline 

within the RSA into the foreseeable future.  

Significant  Effect is expected to result in a decrease in productive capacity of Arctic Char that is not 

mitigated through Project design and management, and is long-lasting or permanent within the 

zone of influence of the Project relative to reference condition. 

Not Significant Effect may result in a decrease in productive capacity of Arctic Char, but one that is fully 

mitigated through Project design and management, or fully reversible to baseline conditions in 

the shorter-term after Project closure.  

5.5.2 Potential Interactions with the Project and Characterization 

Activities throughout the duration of the Project were considered for their potential interactions with the 

VEC Arctic Char. This list of potential interactions was based on the initial matrix provided in the Project 

Description (Rescan 2012b), and further refined using the EIS guidelines (NIRB 2013), professional 

judgement, and experience at other similar projects in Nunavut and the Northwest Territories.  

Arctic Char may be affected in two ways: 1) through direct mortality and changes to population 

abundance, or 2) through decreased health and indirect mortality (Table 5.5-3). Direct mortality and 

changes to population abundance of the Arctic Char VEC may potentially be caused by construction of the 

beach ramp and seasonal dock, as well as Project activities that physically harm fish (including fishing).  

The introduction of deleterious substances could alter individual health and cause indirect mortality 

due to changes to water and sediment quality. These changes potentially lead to increased toxicity 

(bioaccumulation), decreased food supply, or decreased production (survival and reproduction) of fish 

species. The potential for bioaccumulation in the marine fish community VEC Arctic Char is 

quantitatively assessed in the Country Foods assessment (Volume 8, Chapter 5) and in the Human Health 

and Environmental Risk Assessment (Volume 8, Chapter 6). In addition, the potential for acute and 

chronic toxicity in the Arctic Char VEC is assessed in the marine water and sediment quality VECs 

(Volume 7, Chapters 2 and 3) using the following Canadian guidelines to protect aquatic life: Water 

Quality Guidelines for the Protection of Aquatic Life (Freshwater and Marine; CCME 2013b); and Interim 

Sediment Quality Guidelines (ISQGs) and Probable Effects Levels (PELs) for the Protection of Aquatic 

Life (Freshwater and Marine; CCME 2013a) and are, therefore, not discussed further in this chapter. 

Table 5.5-4 describes the specific Project activities that link to potential interactions with the Arctic 

Char VEC identified in Table 5.5-3. 

5.5.2.1 Project Infrastructure Footprint 

Locations of Barge Landing Infrastructure 

Potential effects on the VEC Arctic Char are anticipated during the Site Preparation and Construction 

phases during which the building of most infrastructure takes place. A marine ramp and seasonal dock at 

the proposed Marine Laydown Area in southern Bathurst Inlet will be constructed for annual resupply 

and seasonal transport during the open-water season to bring in equipment, supplies, and fuel. The 

beach ramp and dock will be rock-filled structures built perpendicular to shore with above water 

dimensions measuring approximately 30 by 30 m and 20 by 20 m, respectively. The side-slope of 

constructed infrastructure is assumed to be approximately 2:1, with a maximum depth below high water 

of 5 m, resulting in a total area of in-water infrastructure of 0.15 ha and 0.08 ha, respectively. 



 

 

Table 5.5-3.  Potential Interactions for the VEC Arctic Char 

Fish Community Effects Cause Description General Project Activity Regulation 

Direct mortality and population 

abundance 

In-water 

construction, 

blasting, fishing, 

introduced species 

Any impact that causes the death 

of fish directly (i.e., in-water 

construction, fishing) or reduction 

in population abundance (i.e., 

stress effects on migration). 

1. Project infrastructure footprint 

2. Shipping activities 

Fisheries Act (1985), 

Sections 32, 36. 

Reduction in water and 

sediment quality resulting in: 

• Indirect mortality  

• Reduction in health  

Deposition of 

deleterious 

substances* 

Any impact that affects individual 

health and longevity, tissue 

quality, or parasite load. 

1. Management of Contact Water, 

Effluent, Dust 

Metal Mining Effluent 

Regulations (SOR/2002-222) 

* Project effects on the Arctic Char VEC arising from the deposition of deleterious substances are assessed in the Human Health and Environmental Risk Assessment 

(Volume 8, Chapter 6) and VECs freshwater water and sediment quality (Volume 6, Chapters 4 and 5). 

Table 5.5-4.  Summary of Potential Interactions between the VEC Arctic Char the Project 

General Project Activity Specific Project Activity Project Phases 

Project infrastructure footprint 1. In-water construction of barge landings 1. Site Preparation, Construction, Operations phases. 

Shipping Activities 1. Ballast water discharge 

2. Ship noise  

3. Propeller wash 

1. Site Preparation, Construction, Operations, Reclamation and Closure. 

2. Site Preparation, Construction, Operations, Reclamation and Closure. 

3. Site Preparation, Construction, Operations, Reclamation and Closure. 
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The construction of the barge landings may result in direct mortality of fish though crushing or 

smothering if they are unable to escape the area. In contrast, the establishment of complex sub-tidal 

habitat along the side slopes of the beach ramp and dock may increase productivity and draw Arctic 

Char to the area to exploit food resources (DFO 1990). 

5.5.2.2 Shipping Activities 

Ballast Water Discharge 

Ballast water could potentially introduce species that compete for resources with, or transmit disease 

to, Arctic Char, negatively affecting their population abundance. Nonindigenous species regularly enter 

coastal waters in the ballast waters of commercial ships, a leading vector of aquatic species invasions 

(CCFAM 2004; Hulme 2009; Briski et al. 2013). These aquatic invasions have been indicated as causing 

or contributing to declines in populations of threatened and endangered species, habitat alteration and 

loss, shifts in food webs and nutrient cycling, declines in fish populations, disease outbreaks, species 

extinctions, and biotic homogenization (Tang 2013). The effects of invasive species may become 

enhanced by climate change, with northern climates becoming more at risk from invasion by southern 

species as temperatures become warmer (Rahel, Bierwagen, and Taniguchi 2008). 

Noise 

Offshore shipping activities often produce sound waves that can be high enough in amplitude to 

potentially affect some members of nearshore fish communities, even after the sound waves propagate 

several kilometres through the marine environment (McKenna et al. 2012). Hearing specialists would 

experience the strongest such effects (Popper 2003). In contrast, the magnitude of such effects would 

be smaller on hearing generalists such as salmonids, which have poorer hearing than specialists (Popper 

2003). For some fish species, anthropogenic noise produced by shipping activities may cause stress-

induced reduction in growth and reproductive output, and interfere with critical functions such as 

acoustic communication, predator avoidance, and prey detection (Slabbekoorn et al. 2010). 

Other indirect effects of introduced noise may result in the fish leaving a feeding ground or an area in 

which they would normally reproduce (Popper 2003). Based on the closely-related species Atlantic 

salmon (Salmo salar), the marine fish/aquatic habitat VEC Arctic Char (also a salmonid) could 

potentially hear shipping activities in the vicinity of the PDA (Hawkins and Johnstone 1978). Arctic Char 

in the vicinity of the PDA may elicit startle responses to very high amplitude noise caused by the 

propellers of ships arriving at or departing from the MLA (Knudsen, Enger, and Sand 1992, 1994). 

Arctic Char are not known to produce sounds for communication; therefore, the anthropogenic sounds 

of shipping activity have no opportunity to interfere with the Arctic Char communication. 

Ship Wake and Propeller Wash 

The potential effects of ship wake and propeller wash on Arctic Char would result from the erosion, 

deposition and re-suspension of sediments into the water column and subsequent changes to water and 

sediment quality. Potential Project effects on the VECs marine water quality and marine sediment 

quality are found in Volume 7 chapters 2 and 3 respectively and are not discussed further in this chapter. 

5.5.3 Identification of Mitigation and Adaptive Management Measures 

Mitigation measures will be in place to avoid or minimize the potential effects of the Project on the 

marine fish community VEC Arctic Char. Mitigation measures are supplemented by the use of additional 

management. For example, alternative siting locations may be identified along with changes in Project 

design and the use of best management practices. The mitigation and management measures presented 

in this chapter are considered to be technically, environmentally, and economically feasible. 
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5.5.3.1 Project Infrastructure Footprint 

Locations of Barge Landing Infrastructure 

The majority of Project infrastructure has been sited to avoid fish bearing water and, wherever 

possible, to avoid encroaching on marine fish habitat by adhering to a 31 m setback from all water. 

In areas where encroachment is unavoidable (landing infrastructure), best management practices will 

be followed to avoid unnecessary or excessive effects on Arctic Char.  

Where potential Arctic Char habitat loss is expected due to construction of the beach ramp and 

seasonal dock, mitigation for lost habitat has been incorporated into the Draft Conceptual Fish 

Offsetting Plan (Volume 10, Chapter 21). The objective of this Conceptual Fish Offsetting Plan is to 

compensate for the alteration or destruction of fish-bearing habitat by creating or modifying fish 

habitat elsewhere on the landscape.  

During in-water works, disposal of excavated material will be in a location above the high water mark 

to ensure that this material does not enter the marine environment. No equipment will be located 

in-water while working. All efforts will be made to minimize the duration of any in-water works and 

minimize the disturbance of riparian vegetation. 

As a result of mitigation and offsetting via the Draft Conceptual Fish Offsetting Plan (Volume 10, 

Chapter 21), there are no residual effects anticipated on the VEC Arctic Char due to Project 

infrastructure. Unavoidable habitat losses due to Project infrastructure will be restricted to within the 

bounds of the PDA.  

Fishing will be banned within all Project areas and, thus, will not result in fish mortality. 

5.5.3.2 Shipping Activities 

Ballast Water Discharge 

Both the US and Canada have implemented regulations requiring mid-ocean ballast water exchange 

(BWE) of filled, and saltwater flushing of empty, ballast tanks (SOR/2011-237; USCG-2001-10486, 

77 FR 17306). Any vessels entering the RSA and LSA will be subject to the Ballast Water Control and 

Management Regulations administered under the Canada Shipping Act (1985b). Under the Shipping Act, 

foreign ships must exchange ballast water before entering Canadian waters, and for foreign vessels 

entering Bathurst Inlet this exchange would probably take place in the North Atlantic or the Labrador 

Sea. These regulations are designed to minimize the potential transfer of nutrients, sediments, and 

aquatic organisms including exotic species and pathogens into Bathurst Inlet from an outside location. 

Exchange of ballast water before entering Canadian waters means that any nutrients or potential 

contaminants from foreign coastal waters are discharged into the open ocean and replaced with open 

ocean water. Subsequent discharge of ballast into the RSA or LSA will therefore be of relatively clean, 

low nutrient waters of open ocean origin. There should also be no difference in the temperature, and 

little difference in the salinity between the open ocean water to be discharged into the RSA or LSA and 

the water of the area in Bathurst Inlet that would receive the ballast discharge.  

The management of ballast water and its contents is the responsibility of the ship owner, and federal 

guidelines set forth by Transport Canada (2007) are expected to be adhered to. 

Even after mitigation by adherence to regulations, a potential effect of introduction remains from 

residual populations in ballast water tanks and attached to hulls. Recently, invasion models based on 

global shipping patterns combined with environmental conditions and biogeography have provided a 
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first step towards understanding patterns of ship-mediated bio-invasion (Keller et al. 2011; Seebens, 

Gastner, and Blasius 2013). These approaches can be used to model the probability of invasion of a 

range of organisms.  

The following calculations assume a worst-case scenario, in which no prophylactic ballast water 

exchange occurs in the open ocean; it is therefore likely that the following scenario overestimates the 

invasion risk. In this model, the probability of a native species in one port being a non-native in 

another port can be estimated by biogeographical dissimilarity (Seebens, Gastner, and Blasius 2013) 

and is a function of distance between the two ports. The probability that a given species is an alien in 

the recipient port increases with distance from the host port. In Arctic waters like Bathurst inlet, the 

majority of vessels would be travelling more than 1,000 km, and so for most donor ports, the 

probability of a species being alien to the recipient port would be relatively high (probabilities of 0.004 

to 0.46 at 1,000 to 10,000 km away).  

For a species in the donor port that is non-native to the recipient port, the probability of introduction 

depends on the survival within ballast tanks (Seebens, Gastner, and Blasius 2013) which decays 

exponentially with travel time, but increases with volume of ballast water discharged. For the 

proposed project in Bathurst Inlet, with typical vessels of ca. 30,000 DWT, maximum discharge per 

vessel would be about 10,000 m3 (or metric tons). With typical journey times of about 30 days for 

international vessels, the probability of introduction would be relatively high, as observed for other 

international ports (Seebens, Gastner, and Blasius 2013). 

Once introduced, the probability of establishment of a given non-native species increases with the 

environmental similarity between ports, and this can be modelled as a function of the differences in 

temperature and salinity between the ports (Seebens, Gastner, and Blasius 2013). In the case of Arctic 

waters such as Bathurst Inlet as a recipient port, the environmental similarity will be low for most 

international donor ports, and temperature and salinity differences will be high. In summer, surface 

water temperature can be high and salinity low in Bathurst Inlet, but the strong gradients observed in 

the pycnocline (about 10 m depth) mean that dense oceanic ballast water will mix with deeper water 

of very low temperature and higher salinity. With a temperature difference between host and recipient 

ports of about 10°C, the probability of establishment of an alien species decreases.  

The product of these three probabilities determines the overall likelihood of an invasion of a non-

native species through ballast water release. Assuming a full ballast discharge of 10,000 m3, overall 

probability of an invasion increases as a function of distance between ports. Journey times of 10 and 

30 days have little influence on overall probability of invasion, but a temperature difference of 10°C 

and salinity difference of 20 decrease likelihood of invasion by a factor of approximately 106. 

The mandatory offshore exchange of ballast water and the vast dissimilarity of habitat in Bathurst Inlet 

from source ports make it very unlikely that introduced species will have a residual effect on the 

marine fish community VEC Arctic Char. Therefore, no residual effects are anticipated. 

Noise 

Generation of underwater noise from shipping activities is unavoidable. Potential effects will be 

mitigated by reducing the speed at which ships travel within the LSA. 

Ship Wakes and Propeller Wash 

Generation of wakes and propeller wash by ships is unavoidable. The potential effects of wakes and 

propeller wash will be mitigated by reduction in the speed at which the ships travel within the LSA 
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(particularly in the more sheltered and shallow regions of Bathurst Inlet). With this mitigation in place, no 

significant residual effects are anticipated to occur on the marine fish community VEC Arctic Char. 

5.5.4 Characterization of Residual Effects 

After the application of mitigation measures, the following residual effect has been identified: 

o effects of shipping noise on Arctic Char populations. 

Noise from shipping will likely be infrequent since shipping traffic is expected to involve less than 

one ship per week during the open-water period. The magnitude of the effect of shipping noise on 

Arctic Char is predicted to be low. The geographical extent of shipping noise is predicted to be 

regional (occurring wherever ships travel within the RSA), and the effect will occur sporadically and 

will continue for the medium-term with a moderate probability of occurrence. The effect will be 

reversible as soon as ships leave the area. Based on these ratings, the effect of shipping noise on Arctic 

Char is predicted to be Not Significant, with a moderate level of confidence. 

5.5.5 Significance of Residual Effects  

The assessment of residual effects resulted in a Not Significant rating for the residual effects of 

Shipping (noise) on the VEC Arctic Char (see Table 5.5-5). 

5.6 POTENTIAL CUMULATIVE EFFECTS ASSESSMENT 

5.6.1 Methodology Overview 

The potential for cumulative effects arises when residual effects of the Project affect (i.e., overlap 

and interact with) the same resource/receptor that is affected by the residual effects of other past, 

existing or reasonably foreseeable projects or activities. When residual effects are present, the 

Cumulative Effects Assessment (CEA) followed the process detailed in the General Methodology for 

Project Effects Assessment (Volume 9, Chapter 1).  

5.6.2 Potential Interactions of Residual Effects with other Projects 

For the marine fish community VEC, the potential cumulative effects that result from interactions 

between the Project and other human activities are shown in Table 5.6-1. The table carries forward all 

of the potential residual effects identified in Section 5.5.5. The only residual effect that extended past 

the boundaries of the LSA was the effect of shipping noise on Arctic Char mortality and population 

abundance.  

Shipping noise associated with the Back River Project is predicted to affect Arctic Char throughout the 

RSA on a sporadic basis. The magnitude of the residual effect is predicted to be low and the effect will 

only occur when ships are traveling through Bathurst Inlet and docking at the MLA. Interactions with 

other projects that require shipping in Bathurst Inlet may increase the frequency of the noise effect as 

the number of ships entering Bathurst Inlet increases. Two other future projects are anticipated that 

may increase the frequency of shipping in Bathurst Inlet:  

o the Bathurst Inlet Port and Road Project (BIPR); and 

o the Hackett River Project. 



 

 

Table 5.5-5.  Summary Table of Predicted Residual Effects and Overall Significance Rating on the VEC Arctic Char 

Residual Effect 

Qualifier Primary Criteria Secondary Criteria Qualifier Significance Rating Qualifier 

Direction 

(positive, 

neutral, 

negative) 

Magnitude 

(low, 

moderate, 

high) 

Reversibility 

(reversible, 

reversible 

with effort, 

irreversible) 

Duration 

(short, 

medium, 

long) 

Frequency 

(once, 

sporadic, 

continuous) 

Geographic Extent 

(footprint, local, 

regional, beyond 

regional) 

Probability 

(unlikely, 

moderate, 

likely) 

Not Significant (N); 

Significant (S); 

Positive (P) 

Certainty 

(low, 

medium, 

high) 

Direct Mortality 

and Population 

Abundance: 

Shipping Noise 

Negative Low Reversible Medium Sporadic Regional Moderate N High 

Table 5.6-1.  Interaction of Marine Fish Community Residual Effects from the Back River Project 

 Description of Residual Effect 

Project Residual Effect Direct Mortality and Population Abundance: Shipping Noise 

Potentially-interacting Past Project(s) or Activity(ies) None 

Potentially-interacting Existing Project(s) None 

Potential-interacting Future Project(s) BIPR, Hackett River Project 

Type of Potential Cumulative Effect Increased frequency of shipping noise 
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5.6.3 Identification of Mitigation and Management Measures 

Mitigation of the cumulative effects of shipping noise on Arctic Char will be achieved by limiting the 

number of ships traveling through Bathurst Inlet, and by enforcing speed limits on ships travelling 

through Bathurst Inlet.  

5.6.4 Characterization of Cumulative Residual Effects 

The magnitude of the potential cumulative effect of shipping noise on Arctic Char may increase when 

ships pass in close proximity to one another (i.e., temporarily increasing the underwater sound level); 

however, the magnitude of the effect will continue to be low because effects will only occur within a 

few hundred metres of ships as they pass.  

The frequency of the effect may increase, but will continue to occur sporadically since shipping will 

only occur during the open-water season. Cumulative effects will be regional in scope. The cumulative 

effect will cease to occur once shipping has ended. Therefore, the cumulative effect is immediately 

reversible. The probability of the cumulative effect is moderately likely to occur. The cumulative effect 

is predicted to be Not Significant due to the low magnitude and sporadic nature. Because literature on 

potential effects of noise on Arctic Char is only available for closely related species of salmonids 

(Hawkins and Johnstone 1978), there is a moderate certainty to this conclusion of significance. 

5.6.5 Significance of Cumulative Residual Effects 

As a result of mitigation and the sporadic nature of the effects of underwater noise on fish, the cumulative 

effect of shipping noise on the VEC Arctic Char is predicted to be Not Significant (Table 5.6-2). 

5.7 TRANSBOUNDARY EFFECTS 

As outlined in Section 4 of Volume 9 (Chapter 1), the potential for transboundary effects of the Project 

were determined based on whether residual project effects could operate cumulatively with effects of 

projects in other jurisdictions. Transboundary effects can occur when VECs or the zone of influence of 

a project moves across jurisdictional borders external to the Nunavut Settlement Area (NSA). 

Residual and cumulative Project effects on the VEC Arctic Char are expected to be confined to the RSA 

that lies within the LSA; therefore, no transboundary effects are predicted.  

5.8 MITIGATION AND ADAPTIVE MANAGEMENT 

Numerous mitigation and management plans will be in place to eliminate or minimize potential effects 

on the marine fish community VEC. These plans can be found in Volume 10 and include the: 

o Draft Conceptual Fish Offsetting Plan (No Net Loss Plan) (Chapter 21); 

o Aquatic Effects Management Plan (Chapter 19); 

o Overall Environmental Management Plan (Chapter 1); 

o Environmental Protection Plan (Chapter 2); 

o Fuel Management Plan (Chapter 4); 

o Spill Contingency Plans (Chapter 5); 

o Oil Pollution Emergency Plan (Chapter 6); 

o Site Water Monitoring and Management Plan (Chapter 7); 

o Mine Waste Rock and Tailings Management Plan (Chapter 9); 



DRAFT ENVIRONMENTAL IMPACT STATEMENT SUPPORTING VOLUME 7: MARINE ENVIRONMENT 

5-28 RESCAN ENVIRONMENTAL SERVICES LTD., AN ERM COMPANY | PROJ#0194096-0040 | REV E.1 | DECEMBER 2013 

o Landfill and Waste Management Plan (Chapter 10); 

o Incineration Management Plan (Chapter 11); 

o Road Management Plan (Chapter 14); 

o Borrow Pits and Quarry Management Plan (Chapter 16); 

o Air Quality Monitoring and Management Plan (Chapter 17); 

o Metal Leaching and Acid Rock Drainage Management Plan (Chapter 22); and 

o Mine Closure and Reclamation Plan (Chapter 29). 

Mitigation by Project Design 

The Project has been designed to avoid impacts on fish communities in as many areas as possible. 

This includes locating infrastructure away from Bathurst Inlet where possible (the exception being the 

in-water structure). Further examples of mitigation by project design are presented in Table 5.8-1. 

Best Management Practices 

The Project will be constructed and managed following government guidelines and industrial best 

management practices as much as possible to avoid unnecessary impacts to fish and aquatic habitat. 

Government guidelines to avoid harm to fish and aquatic habitat include DFO operational statements 

and protocols, federal and territorial guidelines to preserve water and air quality, and federal and 

territorial environmental protection regulations. In addition, standard industrial best management 

practices will be developed, including sediment and erosion control plans, water management plans, 

and construction plans. Further details on best management practices are presented in Table 5.8-1. 

Monitoring 

Monitoring of construction activities and environmental compliance will be achieved through a Site 

Surveillance Network Monitoring Program that will be outlined in the future Type A Water License. 

This program will consist of all of the site compliance monitoring that will be required for 

managing/moving and releasing water from all potential containment areas. 

In addition, an Aquatic Effects Monitoring Program (AEMP) will be carried out during all phases of the 

Project (Volume 10, Chapter 19) and a monitoring program will be developed to monitor the 

effectiveness of the Conceptual Fish Offsetting Plan (Volume 10, Chapter 21). The monitoring program 

will be developed in conjunction with regulatory agencies and the KIA, and will assess the effectiveness 

of the compensation activities over time in reference to specific performance objectives. 

Offsetting 

A Draft Conceptual Fish Offsetting Plan is presented in Volume 10. This plan will be adapted to offset 

any and all PADs of fish habitat, and will be reviewed and approved by DFO, the KIA, and other interested 

parties.  

Adaptive Management 

The need for any corrective actions to on-site emission management or installation of additional 

control measures will be determined on a case-by-case basis. Triggers for developing adaptive 

management measures may include: 

o non-compliance results from the Surveillance Network Monitoring Program; 

o adverse effects on fish and aquatic habitat as suggested by AEMP results; and 

o adverse results from the monitoring of the Conceptual Fish Offsetting Plan. 



 

 

Table 5.6-2.  Summary of Cumulative Residual Effects and their Significance on the VEC Arctic Char 

Cumulative 

Residual Effects 

Evaluation Criteria 

Likelihood of Occurrence of Cumulative 

Residual Effects Significance of Cumulative Residual Effects 

Direction 

(positive, 

neutral, 

negative) 

Magnitude 

(low, 

moderate, 

high) 

Duration 

(short, 

medium, 

long) 

Frequency 

(once, 

sporadic, 

continuous) 

Geographic 

Extent 

(local, regional, 

beyond regional) 

Reversibility 

(reversible, 

reversible 

with effort; 

irreversible) 

Probability 

(unlikely, 

moderate, 

likely) 

Confidence 

(low, 

medium, 

high) 

Not Significant (N); 

Significant (S); 

Positive (P) 

Direct Mortality 

and Population 

Abundance: 

Shipping Noise 

Negative Low Short Sporadic Regional Reversible Moderate Medium N 
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Table 5.8-1.  Summary of Mitigation and Management Measures for Marine Fish and Aquatic Habitat 

Mitigation Category Mitigation Measures 

1. Mitigation by Project Design 

The Project has been designed to employ winter road only access corridors, thereby limiting 

dust emissions and hence the potential influence on the marine fish community. There are no 

all-weather roads connecting the MLA to the Goose and George Properties. 

Infrastructure has been designed to minimize footprint and therefore confines the potential 

influence on the marine fish community to as small an area as possible. 

2. Best Management Practices 

Winter road construction will follow the DFO Nunavut Operational Statement for Ice Bridges and 

Snow Fills (DFO Nunavut Operational Statement: Ice Bridges and Snow Fills, version 3.0 (2007)). 

In water work will take not take place from mid-July through mid-August during the Capelin 

spawning migration.  

All water intakes will be screened to avoid entrainment of fish. 

Speed limits will be followed for vessel operations to minimize propellor wash and wake effects. 

Guidelines for vessel discharges and anti-fouling surface treatments will be adhered to. These 

guidelines include the following requirements: 

• organotin compounds are prohibited for vessels in Canadian waters; 

• vessels must treat sewage prior to discharge, or discharge offshore; 

• vessels travelling in international water must exchange ballast water offshore. 

3. Adaptive Management 

The need for any corrective actions to on-site emission management or installation of 

additional control measures will be determined on a case-by-case basis. Indications of the need 

for corrective actions and additional control measures may include the following: 

• finding that results from the Surveillance Network monitoring program (which will be 

outlined in the future Type A Water Licence) show non-compliance; 

• finding that results from the Aquatic Effects Monitoring Program, which will monitor the 

receiving environment around the mine infrastructure and activities, show adverse effects to 

the marine fish community; or 

• finding that results from the Fish Offsetting Monitoring Program show that the offsetting 

program is not successful. 

4. Monitoring 

The Aquatic Effects Monitoring Program will consist of the following components: 

• water quality and sediment quality monitoring; 

• monitoring primary producers and benthic invertebrates; and 

• monitoring fish and shellfish populations, as well as shellfish tissues. 

The Monitoring Program for the Conceptual Fish Offsetting Plan will consist of the following 

components: 

• assessment of fish presence/habitat use; 

• assessment of habitat stability and the monitoring of constructed habitat; 

• assessment of primary productivity; and 

• assessment of the benthic invertebrate community. 

5. Offsetting or Enhancement 

A Conceptual Fish Offsetting Plan will be in place that has been approved by DFO, the KIA, and 

other interested parties, to offset or enhance for the permanent alteration or destruction of 

fish habitat. Marine offsetting may include the following methods: 

• enhancement of fish aggregation, refuge, production, and habitat complexity through the 

building of artificial marine reefs. 
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5.9 PROPOSED MONITORING PROGRAMS 

5.9.1 Aquatic Effects Management Plan 

An Aquatic Effects Monitoring Program (AEMP) will be in place and is outlined in the Aquatic Effects 

Management Plan (Volume 10, Chapter 19). The AEMP will be undertaken during all phases of the 

project and will include the following: 

o monitoring the marine environment at locations potentially affected by the Project and at 

reference areas well away from the Project activities; 

o monitoring marine water quality, sediment quality, and aquatic biology; and  

o monitoring of fish populations and shellfish tissue. 

5.9.2 Conceptual Fish Offsetting Plan 

The approved Fish Offsetting Monitoring Program for the Project will consist of the following 

components within the Draft Conceptual Fish Offsetting Plan (Volume 10, Chapter 21): 

o fish presence and habitat use; 

o local density or population size estimates for fish species; 

o habitat stability monitoring of constructed habitat; 

o assessment of primary productivity; and  

o assessment of benthic invertebrate community. 

5.10 IMPACT STATEMENT 

The marine fish community VEC (Arctic Char) was assessed for: 1) direct effects of Project activities on 

mortality and population abundance, and 2) indirect Project effects on mortality and individual health. 

This chapter (Volume 7, Chapter 5) evaluates the direct effects of Project activities on the mortality 

and population abundance of Arctic Char. However, this chapter excludes the assessment of indirect 

effects of Project activities on mortality and individual fish health, which are potentially caused by the 

contamination of water or sediment as well as by the bioaccumulation of contaminants in fish through 

trophic interactions with primary and secondary producers. 

The effects assessments of Project activities on the VECs marine water quality and marine sediment 

quality were completed in separate chapters (Volume 7, Chapters 2 and 3 respectively). In addition, 

effects assessments of bioaccumulation and toxicity were completed in Volume 8, Chapter 5 

(Country Foods) and Volume 8, Chapter 6 (Human Health and Environmental Risk Assessment). 

Population abundance of the marine fish community VEC (Arctic Char) may be affected by Project 

activities in several ways, including: project infrastructure, blasting, ballast discharge, noise and ship 

wake and propeller wash. As a result of proposed mitigation and management, one non-significant 

residual effect on the marine fish community VEC Arctic Char was anticipated to arise from Project 

activities. The primary mitigation measures include fisheries compensation through the Draft 

Conceptual Fish Offsetting Plan, ballast water management, and regulating ship speed. 

The predicted residual effects of ship noise on Arctic Char include area avoidance and physical stress. 

Ship noise is anticipated to have an effect of low magnitude and is predicted to be moderate in 
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duration (for the life of the mine), sporadic (isolated to ship movement), and reversible with no 

effort. Overall, the residual effect is predicted to be Not Significant. 

The predicted residual effect of ship noise on Arctic Char may interact with similar effects of the 

proposed, future projects: Bathurst Inlet Port and Road Project (BIPR) and the Hackett River Project. 

Both of these projects propose shipping facilities in Bathurst Inlet. While the frequency of the effect 

may increase with added shipping traffic, the sporadic nature, low magnitude, and reversible effects 

of shipping noise make the cumulative effect Not Significant. The effects of shipping noise are 

predicted to be contained within the RSA and NSA; therefore, no transboundary effects are predicted. 
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6. Seabirds and Seaducks 

6.1 EXISTING ENVIRONMENT AND BASELINE INFORMATION 

6.1.1 Introduction 

For the purposes of this assessment, “seabirds and seaducks” is used as a collective term to describe 

all migratory bird species that may use marine areas during any time of the year. As such, seabirds and 

seaducks encompass a very diverse group of avian species, from eider ducks and scoters that have a 

strong association with marine habitats through the breeding, staging, and migration periods, to geese, 

dabbling ducks, and other diving ducks that may only use marine habitats during the staging and 

migration periods. Several of the species in the latter category are also considered to be migratory 

waterbirds (Volume 5, Chapter 9), as they breed in terrestrial habitats at distance from the ocean. The 

seabirds and seaducks assessment only considers potential effects of the Project to species using 

marine habitats surrounding the Project.  

The specific species included in this assessment are those that have been documented in marine 

habitats during baseline surveys for the Back River Project (the Project) within the marine wildlife 

Regional Study Area (RSA; Section 6.1.5), which includes four geese species, five species of dabbling 

ducks, seven species of diving ducks, four species of loon, two gull species, and tundra swan. Potential 

effects to this species group will vary temporally as fewer species are expected to use marine habitats 

during the nesting and brood-rearing period as compared to migration periods. Additional seabird and 

seaduck species occur outside of the marine wildlife RSA; these species are not considered within the 

effects assessment but are addressed in Section 6.11 (Supporting and Supplemental Information). 

6.1.2 Population Trends and Conservation 

Because of the difficulty in conducting surveys over the vast remoteness of the Arctic, regional 

estimates of population trends are not available for most species of migratory birds that breed in the 

Arctic (NABCI 2012). However, the direction of species-level population trends have been estimated 

from population tracking of birds during their migration and on wintering grounds; the magnitude of 

trends are less certain. Regulatory organizations that track and assign conservation status based on 

population trend and other criteria for seabirds and seaducks include the North American Waterbird 

Conservation Plan (Kushlan et al. 2002), the North American Waterfowl Management Plan (North 

American Waterfowl Management Plan (NAWMP) 2004), and the Sea Duck Joint Venture Strategic Plan 

(Sea Duck Joint Venture Management Board 2008).  

Information on the population trends of migratory waterbirds, several of which use marine habitats 

during some portion of the breeding or migration periods, can be found within Volume 5, Chapter 9. 

Species not considered to be part of the migratory waterbirds group include common eider, surf scoter, 

white-winged scoter, and black scoter — which are defined as seaducks (Sea Duck Joint Venture 

2003c). Black scoter have been observed within terrestrial habitats during baseline studies (Volume 5; 

Chapter 9); however, they are more strongly associated with marine habitats. 

Common eiders nesting in the western and central Arctic declined by more than 50% from 1976 to 1996, 

based on spring migration counts in Alaska (Goudie, Robertson, and Reed 2000; Suydam et al. 2000). 

More recent spring migration counts (2002 and 2003) suggest that common eider populations may be 

stabilizing and possibly rebounding (Suydam et al. 2009). However, the local population of Pacific 

common eider in Bathurst Inlet still seem to be experiencing a population decline. Surveys were 

conducted within the northern portion of Bathurst Inlet in 1995 and again in 2006 to 2008. 
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Approximately 9,494 Pacific common eiders were counted in 2008 within the northern portion of 

Bathurst Inlet, Melville Sound, Elu Inlet, and Parry Bay, just over half (57%) the number counted in the 

same area in 1995 (Raven and Dickson 2009). Very little is known about the population status of all three 

scoter species in the Arctic, primarily on account of limited success of traditional surveys for waterfowl 

(e.g., waterfowl breeding survey) at recording seaducks such as scoters. Survey data does suggest that 

all three species may be declining across their North American range (Sea Duck Joint Venture 2003c). 

Seabirds and seaducks, and their nests are protected by the federal Migratory Birds Convention Act 

(1994), which prohibits killing migratory birds and their eggs, taking their nests, and also prohibits the 

deposition of harmful substances in areas frequented by migratory birds (which include seabirds and 

seaducks). In addition, seabirds and seaducks in Nunavut are protected under the Nunavut Wildlife Act 

(2003), which prohibits destruction of bird nests when these are being used for breeding by birds, as 

well as disturbance to a ‘substantial number’ of birds, such as to flocks of birds that amass during the 

spring and fall staging periods.  

None of the species considered in the seabirds and seaducks effects assessment are listed as species at 

risk under the federal Species at Risk Act (SARA). Several species that breed in the Arctic but do not 

occur in Bathurst Inlet are listed under SARA (see Section 6.11 for more information). 

The conservation status of seabirds and seaducks in Nunavut has been assigned by the Canadian 

Endangered Species Conservation Council (CESCC). Species designated as “Sensitive” by CESCC rankings 

are species that may require special attention to prevent population declines (CESCC 2010). CESCC 

rankings for species in Nunavut are administered by the Government of Nunavut, Department of 

Environment, and are currently in draft form until future review by the Nunavut Wildlife Management 

Board. The following four seabird and seaduck species are listed as “Sensitive” under the CESCC 

designations for Nunavut: common eider, glaucous gull, and long-tailed duck (CESCC 2010).  

6.1.3 Habitat Use and Diet 

Information on the habitat use and diet of migratory waterbirds can be found within Volume 5, Chapter 9. 

Information on the ecology of species not considered in Volume 5, Chapter 9 is detailed below. 

Eider ducks tend to nest near water (predominately seawater) on low tundra or bare rock microhabitats 

(Kellett and Alisauskas 1997). For common eider, small, coastal islands are important nesting habitat 

(Goudie, Robertson, and Reed 2000). Nests are rarely more than a scrape in the ground, lined with 

vegetation in the immediate vicinity of the nest (Goudie, Robertson, and Reed 2000; Powell and 

Suydam 2012). Very little is known about the nesting ecology of scoter species; the few nests that have 

been found have been well concealed under vegetation that are usually within a few hundred metres of 

water (Sea Duck Joint Venture 2003a, 2003b, 2004). 

Fishes and aquatic invertebrates are primary prey items of seabirds and seaducks (Karpouzi, Watson, 

and Pauly 2007). Aquatic vegetation is included in the diets of eider ducks while they are nesting 

(Goudie, Robertson, and Reed 2000; Powell and Suydam 2012). Eider ducks move to coastal areas post-

breeding to moult and stage for fall migration, during which time aquatic invertebrates are the largest 

component of their diet. Scoters primarily feed on aquatic invertebrates during most of the breeding 

season (Sea Duck Joint Venture 2003a, 2003b, 2004). 

Polynyas are habitats of particular importance for marine birds; polynyas are areas where the sea ice 

opens up before the formal ice break-up in the summer. Many species that breed in the Arctic rely 

heavily on the persistence of regularly-occurring polynyas as a spring stopover location to feed before 

moving to breeding grounds (Mallory and Fontaine 2004). Several polynyas occur in the Arctic, including 
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the Lambert Channel Polynya in the Coronation Gulf, the Franklin Strait Polyna, the Bellot Strait Polyna 

in Peel Sound, and the Lancaster Sound Polynya between Baffin and Devon Islands (Mallory and 

Fontaine 2004; Hannah, Dupont, and Dunphy 2009). For instance, the Lambert Channel Polynya is a 

regular stopover point for a subspecies of common eider (Pacific common eider; Somateria mollissima 

v-nigra) that breed in the Bathurst Inlet and Elu Inlet areas (Dickson 2012). 

6.1.4 Distribution and Movement Patterns 

Seabirds and seaducks are generally present in the Arctic from May through October, with some 

variation within species in the lengths of time spent on their breeding grounds along the coasts of the 

Arctic. The spring migration period spans from May through early June, while the fall migration period 

lasts from August through October (Mallory and Fontaine 2004). Most species have initiated nesting by 

June and spend the next one to two months raising their young, after which many species will move to 

marine staging areas to moult and gain resources for the upcoming migration.  

The timing of arrival on marine habitats, and the degree of habitat use varies among species. For some 

species, such as long-tailed duck, common eider, and red-breasted merganser, the males do not 

participate in brood rearing and depart for marine habitats shortly after the females have started 

incubation of eggs (~early to mid-July; Titman 1999; Dickson 2012). During this time, males generally 

form large groups and undergo a moult; moulting areas may be located near breeding grounds but can be 

located upwards of a few hundred kilometers from breeding grounds in coastal areas along the Arctic 

mainland. Males may remain in moulting areas right until their departure for southern wintering grounds, 

or they may move to other fall staging areas along the coasts. In these same species, the females and 

young begin congregating in marine areas later in July, whereupon they will either move to moulting 

areas, or will remain near breeding areas to moult and depart for wintering grounds by September or, in 

the case of common eider, in early October (Dickson 2012). In other species, such as geese, pairs remain 

together during the nesting and brood reading periods, and move with young to freshwater or marine 

habitats in coastal areas to stage in large groups prior to migration (Mowbray et al. 2002).  

Many breeding areas and marine staging areas (used for moulting or foraging) are identified as Key 

Terrestrial Habitat Sites (KTHSs) and Key Marine Habitat Sites (KMHSs) for migratory birds by the 

Canadian Wildlife Service (Mallory and Fontaine 2004; Latour et al. 2008), or are designated as Important 

Bird Areas (IBAs) by partnership of conservation organizations including Bird Studies Canada, Nature 

Canada, and Birdlife International (IBA 2012a). Key Habitat Sites (Terrestrial and Marine) are areas that 

support at least 1% of the Canadian population of at least one migratory species (Mallory and Fontaine 

2004; Latour et al. 2008). IBAs identify habitats that are important to species of conservation concern, to 

large congregations of migratory birds, and to species that are limited by range or habitat (IBA 2012a). 

A small portion of the Bathurst and Elu Inlets KMHS overlaps the marine wildlife RSA. This KMHS, and the 

associated KTHS that encompasses many of the island chains in northern Bathurst Inlet and Elu Inlet 

to the east, are important breeding areas for Pacific common eider (Dickson 2012). At least 

9,000 individuals breed in this area, and northern Bathurst Inlet is used by moulting males in July, as well 

as females with young in the late summer and early fall (Dickson 2012). Victoria Island, Bathurst Inlet, 

Elu Inlet, and the central Queen Maud Gulf support more than 80% of the Canadian population of Pacific 

common eiders, which breed in these and nearby areas (Dickson et al. 2005). Traditional Knowledge 

supports these observations; Inuit have commented on the abundance of eider ducks in the Elu inlet area, 

where they hunt for eiders in the spring (KIA 2012). The Inuit also noted that eider ducks (presumably 

common eider) as well as other bird species nest as far south in Bathurst Inlet as Kingaok (KIA 2012). 
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6.1.5 Baseline Information on Seabirds and Seaducks 

To generate baseline data on seabirds and seaducks, aerial surveys within Bathurst Inlet near the 

Marine Laydown Area (MLA) were conducted during staging and breeding periods from 2011 to 2013 for 

the Back River Project. In addition, ground surveys were conducted to record evidence of breeding.  

Specific sources of baseline seabird and seaduck information used in this section include the following 

Back River reports: 

o Back River Project: 2011 Wildlife Baseline Report (Rescan 2012a, Appendix V5-5D); and 

o Back River Project: 2012 Wildlife Baseline Report (Rescan 2013b, Appendix V5-5C). 

The results of the 2013 wildlife baseline program will be available in early 2014 (Rescan 2014). 

Other sources of supplementary wildlife data used in this section include: 

o Back River Project: Inuit Traditional Knowledge of Sabina Gold & Silver Corp. Back River 

(Hannigayok) Project Naonaiyaotit Traditional Knowledge Project (NTKP) report (KIA 2012); 

o Bathurst Inlet Port and Road Project: Songbird and Shorebird Baseline Study, 2007 (Rescan 2007); 

o Bathurst Inlet Port and Road Project: Marine Bird Baseline Study, 2010 (Rescan 2012b). 

6.1.5.1 Methods 

Aerial Surveys 

Aerial surveys have been conducted in 2007, 2010, 2011, 2012, and 2013 to document seabirds and 

seaducks using marine habitat in southern Bathurst Inlet. Generally, surveys were timed during the 

spring through fall to record the presence of breeding individuals (June and July) and the presence of 

staging and migrating birds (August). 

In 2007, a single aerial flight was flown in June for the Proposed Bathurst Inlet and Road (BIPR) Project in 

areas surrounding the proposed port site in southern Bathurst Inlet (Rescan 2007). In 2010, surveys were 

conducted in July and August for the BIPR project in the southern portion of the marine wildlife RSA in two 

survey blocks totalling 75 km of overwater distance in each survey block (Figure 6.1-1). Flight altitude and 

speed during these flights was 45 m (150 ft) and 80 to 100 km/h, respectively (Rescan 2012b). 

In 2011 and 2012, aerial surveys were conducted in July and August for the Project in the marine 

wildlife RSA along shoreline transects; marine transects were also flown in August 2011 (Figure 6.1-1). 

Flight altitude and speed was similar to those in 2010 except for during the 2011 marine transect 

surveys where flights altitude as 150 m (500 ft). The only difference between 2011 and 2012 shoreline 

transects were that only the western shoreline of Bathurst Inlet from Kingaok south to the Western 

River outflow was surveyed in 2012 (Figure 6.1-1). 

In 2013, aerial surveys were flown along the shoreline of Bathurst Inlet in June, July, and August. 

Similar to 2011 shoreline surveys, habitat on both shorelines of southern Bathurst Inlet were surveyed 

except that no habitat north of Kingaok was surveyed.  

During all surveys, observers noted all seabirds and seaducks within 500 m of either side of the aircraft 

during these surveys. Incidental observations of birds in marine habitats were also noted during other 

environmental baseline studies for the Project, as well as those recorded on all ferry flights to and 

from survey locations. 
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Ground Surveys 

In 2011, ground surveys were conducted in the marine wildlife RSA during the breeding season to locate 

marine bird nests along the shoreline. Surveys were conducted within 100 m of the shoreline of 

Bathurst Inlet. Two observers spaced 25 m apart walked along the shoreline searching for nests of 

seabirds and seaducks. Surveys were conducted for 30 minutes; because shoreline topography was not 

consistent along transects, transect length varied between 1 and 1.8 km. When nests were detected, 

the observers recorded the location, species, nest contents, and observations of birds flying along 

shorelines and on the water.  

6.1.5.2 Results 

A total of 23 species have been recorded from 2007 to 2013 within marine habitats in Bathurst Inlet, 

either during the aerial flight (2007), aerial surveys (2010 to 2013), or incidentally (2007; 2010–2013; 

Table 6.1-1). No evidence of seabird and seaduck breeding was recorded during ground surveys in 2011, 

nor has evidence of breeding been recorded during aerial surveys in June and July. 

Table 6.1-1.  Seabird/Seaduck Species Recorded during Surveys or Incidentally in Bathurst Inlet, 

2007 and 2010 to 2013 

Species Scientific Name 

Year Detected 

2007 2010 2011 2012 2013 

Geese and Swans       

Brant Branta bernicla   X  X 

Canada Goose Branta canadensis X X X X X 

Greater-white fronted Goose Anser albifrons     X 

Snow Goose Chen caerulescens     X 

Tundra Swan Cygnus columbianus     X 

Dabbling Ducks       

Gadwall Anas strepera   X   

Green-winged Teal Anas crecca X  X X X 

Mallard Anas platyrhynchos     X 

Northern Pintail Anas acuta     X 

Northern Shoveler Anas clypeata     X 

Diving Ducks       

Black Scoter Melanitta nigra  X X   

Common Eider Somateria mollissima  X X  X 

Greater Scaup Aythya fuligula X X X X X 

Long-tailed Duck Clangula hyemalis X    X 

Red-breasted Merganser Mergus serrator  X X X X 

Surf Scoter Melanitta prespicillata  X X  X 

White-winged Scoter Melanitta fusca   X   

Gulls       

Glaucous Gull Larus hyperboreus  X X X X 

Herring Gull Larus argentatus X X X X X 

(continued) 
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Table 6.1-1.  Seabird/Seaduck Species Recorded during Surveys or Incidentally in Bathurst Inlet, 

2007 and 2010 to 2013 (completed) 

Species Scientific Name 

Year Detected 

2007 2010 2011 2012 2013 

Loons       

Common Loon Gavia gavia X     

Pacific Loon Gavia pacifica  X X  X 

Red-throated Loon Gavia stellata X X X X X 

Yellow-billed Loon Gavia adamsii  X X X X 

 

Survey effort as well as the areas surveyed varied between years, which limit the comparisons that may 

be made between datasets. Therefore, general trends in species abundance and diversity in areas of 

southern Bathurst Inlet are discussed below. A notable spatial trend in survey observations was that 

most birds were recorded in close proximity to the shorelines, despite survey effort being devoted all 

throughout marine habitats in Bathurst Inlet in 2010 and 2011. 

During June of 2007, approximately an hour of survey time was used to fly over areas of Bathurst Inlet 

roughly 15 km to the south of the MLA. A total of eight species were recorded, the most common being 

herring gull and Canada goose (Table 6.1-2). At the time of the survey, very little open water was 

present within the Inlet and all birds were recorded in a narrow strip of open water along the shoreline 

(Rescan 2007). 

Table 6.1-2.  Number of Seabirds and Seaducks recorded during Aerial Flight in June, 2007 

Group Species Number 

Geese and Swans Canada Geese 12 

Dabbling Ducks Green-winged Teal 2 

Diving Ducks Long-tailed Duck 1 

 Greater Scaup 3 

Gulls Herring Gull 40 

Loons Common Loon 10 

 Red-throated Loon 2 

 Yellow-billed Loon 1 

 

Of the species recorded during aerial surveys from 2010 to 2013, several have been regularly recorded in 

relatively large abundances (> 50 individuals) in most years, including Canada goose, greater scaup, and 

red-breasted merganser (Table 6.1-3; Rescan 2012a, Appendix V5-5D; Rescan 2013b, Appendix V5-5C; 

Rescan 2014). Other species have been regularly recorded in lower numbers, including gull and loon 

species. Dabbling ducks were rarely documented within marine habitats in any year, and scoters and 

common eider were also irregularly documented. Land users regularly collect duck eggs, including eider 

eggs, in areas to the east of Kingaok, suggesting that eiders regularly occur in the area (KIA 2012).  

Species diversity and abundance do appear to vary temporally. Open water in Bathurst Inlet is very 

limited during the spring migration period, when large numbers of seabirds and seaducks pass through 

the region. In late May 2013 during the spring migration period, little to no open water was noted 

within Bathurst Inlet. Large numbers of seabirds and seaducks, primarily snow goose, Canada goose, 

and greater white-fronted goose, were recorded incidentally at this time at the outflows of major river 

drainages, such as the Burnside River outflow at Kingaok and the Western River outflow at the base of 
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Bathurst Inlet (Rescan 2014). Open water was present in varying quantities in these two areas, and 

larger numbers of geese and ducks were using the open water and associated sandbars as a stopover 

point. These spatial and temporal patterns and abundance of species in the spring is supported by local 

TK. The Inuit have noted that areas around Kingaok are used by geese as they migrate, both in the 

spring and the fall (KIA 2012). The Inuit also observe that geese species generally arrive in abundance 

before other species (e.g., ducks) begin to pass through the Bathurst Inlet area (KIA 2012). Therefore, 

habitat use of marine areas by migrating seabirds and seaducks during the spring is expected to be very 

minimal in areas surrounding the MLA.  

As the ice retreats in June, open water is generally present along most of the shorelines of Bathurst 

Inlet, which may offer some habitat for late migrating individuals, as well as foraging habitat for local 

breeders. Survey data is limited during this period (2007 and 2013); however, preliminary results from 

2013 suggest that species diversity is similar or higher within some species groups (e.g., dabbling ducks) 

in comparison to other breeding or staging surveys conducted in 2013 or other years (Table 6.1-3; 

Rescan 2014).  

Table 6.1-3.  Number of Seabirds and Seaducks recorded on Aerial Surveys from 2010 to 2013 

 

Number of Individuals Recorded in Year and Survey 

2010 2011 2012 20131 

Species 
Summer 

Jul 12/13 

Fall Aug 

19/23 

Summer 

Jul 6 

Fall Aug 

5/6 

Summer 

Jul 15 

Fall 

Aug 27 

Spring 

Jun 19 

Summer 

Jul 20 

Fall 

Aug 26 

Geese and Swans          

Brant    5     X 

Canada Goose 229 139 612 187  240 X X X 

Greater-white fronted 

Goose 
      X X  

Snow Goose          

Tundra Swan        X X 

Dabbling Ducks          

Gadwall   1       

Green-winged Teal   9    X X  

Mallard        X  

Northern Pintail       X X X 

Northern Shoveler       X  X 

Diving Ducks          

Black Scoter 8  21 0*      

Common Eider 1 11 20 0*   X X  

Greater Scaup 50 97 257   107 X X X 

Long-tailed Duck       X X  

Red-breasted Merganser 238 256 653 45 1 52 X X X 

Surf Scoter 3 11 27 0*    X  

White-winged Scoter   43 0*      

Gulls          

Glaucous Gull 75 55 22 
169** 

 14 X X X 

Herring Gull 70 65 107  7 X X X 

(continued) 
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Table 6.1-3.  Number of Seabirds and Seaducks recorded on Aerial Surveys from 2010 to 2013 

(completed) 

 

Number of Individuals Recorded in Year and Survey 

2010 2011 2012 20131 

Species 
Summer 

Jul 12/13 

Fall Aug 

19/23 

Summer 

Jul 6 

Fall Aug 

5/6 

Summer 

Jul 15 

Fall 

Aug 27 

Spring 

Jun 19 

Summer 

Jul 20 

Fall 

Aug 26 

Loons          

Pacific Loon 4 10 3    X  X 

Red-throated Loon 4 5 17   9 X X X 

Yellow-billed Loon 5 3 4  1  X X X 

1 Number of individuals recorded during 2013 surveys are currently being analyzed and will be available in early 2014 

(Rescan 2014). 

* A number of unknown scoter (n = 238) and unknown eider (n = 30) were observed during the fall staging survey in 2012. 

Thus, it was likely that common eider and up to three species of scoter were present during the time of the survey. 

** Glaucous and Herring gull were not differentiated between during the fall staging aerial survey in 2012, this total 

includes all unknown gulls. 

During surveys conducted in mid to late July, ice cover was generally minimal or completely absent. 

For surveys conducted at this time, five species — Canada goose, glaucous gull, greater scaup, herring 

gull, and red-breasted merganser — made up over 90% of the survey observations (Table 6.1-3). Surveys 

conducted in 2010 to 2013 coincided with the period when males from several species of 

seabird/seaduck begin congregating in marine habitats to moult (Section 6.1.4). Therefore, large 

groups recorded during this time likely represent moulting and staging areas used by males. Areas 

where large flocks of individuals have been observed during baselines are shown in Figure 6.1-2. 

One area of particular importance to seabirds and seaducks in July is the shallow, protected bay 

located roughly 1.5 km to the southwest of the MLA (Figure 6.1-2). A number of species, including 

Canada goose; greater scaup; white-winged, surf, and black scoter; red-breasted merganser; glaucous 

and herring gull; and pacific, red-throated, and yellow-billed loon have been recorded in this marine 

habitat in July (Rescan 2012a, Appendix V5-5D; Rescan 2013b, Appendix V5-5C). Particularly large 

groups (> 50 individuals) of Canada geese and greater scaup occur in this area with regularity. Based on 

the time of the year and number of individuals recorded, this area is being used by multiple species for 

moulting and staging purposes.  

Surveys in August have for the most part recorded similar species within marine habitats as recorded 

earlier in July (Table 6.1-3). Canada goose, greater scaup, red-breasted merganser, and herring and 

glaucous gulls remain to be the most abundant species recorded, accounting for approximately 90% or 

more of the survey observations (Rescan 2012a, Appendix V5-5D; Rescan 2013b, Appendix V5-5C). The 

surveys coincide with the fall staging period when many species that breed in the area can be expected 

to congregate in marine areas, including females with their young of the year (Section 6.1.4). A 

notable observation is the Brant goose, which was observed in two survey years in August. Brant geese 

breed to the north of the Project. Therefore, their infrequent presence suggests that this species is 

using habitat in southern Bathurst Inlet as stopover points during their southward migration. Areas with 

large flocks at this time of the year are mapped on Figure 6.1-2. Large numbers of geese and duck 

species have been observed in the shallow bay to the southwest of the MLA (Plate 6.1-1), which is the 

same location where large numbers of individuals have been recorded in July. Based on preliminary 

results from 2013, approximately 500 greater scaup (primarily male) were recorded in the marine 

wildlife LSA within this shallow bay. Therefore, this area continues to be important for staging 

individuals into the fall. In addition, shallow, shoreline areas to the north of the MLA may also be 

important for staging and moulting birds at this time of the year; approximately 200 greater scaup 

were observed along the shoreline roughly 1.2 km north of the MLA in 2013 (Rescan 2014). 
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Plate 6.1-1.  Flocks of greater scaup (primarily male) observed in August 2012 within the marine 

wildlife LSA approximately 1.5 km to the southwest of the MLA. 

The presence and importance of the moulting/staging area to the southwest of the MLA may be 

explained by the ecology of this particular area. Firstly, this bay is protected by the peninsula on which 

the MLA is proposed. Therefore, the waters are generally calmer along the shoreline than in the middle 

of the Bathurst Inlet, thereby providing an area where birds can rest or forage with relative ease even 

in windy conditions. In addition, the shoreline in this area is gently sloped and shallow; this shallow, 

gently sloping shoreline extends along much of the western shore of southern Bathurst Inlet to the 

Western River outflow. 

In general, shallow areas are more productive in terms of aquatic vegetation and fish communities. 

As more light is able to penetrate to the bottom, this then promotes the growth of aquatic vegetation, 

which in turns provides cover and feeding areas for fish species (Horne and Goldman 1994). In addition, 

shallow areas are generally associated with a higher abundance and diversity of aquatic invertebrates 

such as bivalves and gastropods (Horne and Goldman 1994; Bluhm et al. 2005). Therefore, shallow 

shoreline areas, such as the ones located on the western shores of Bathurst Inlet, likely support diverse 

marine community and species with different foraging strategies may all find accessible and preferred 

forage in the area. This may explain the presence of several larger congregations of birds along the 

western shoreline from 2010 to 2013. 

6.2 INCORPORATION OF TRADITIONAL KNOWLEDGE (TK) 

Inuit TK was adapted from the Inuit Traditional Knowledge of Sabina Gold & Silver Corp., Back River 

Project, Naonaiyaotit Traditional Knowledge Project (NTKP) report, commissioned by Kitikmeot Inuit 

Association (KIA 2012). Seabirds and seaducks are important food sources for the Inuit, particularly 

when they are migrating through in large numbers in the spring and fall (KIA 2012). Information 

regarding seabird and seaduck knowledge and the current and traditional use of this species group, 

was provided during a series of Focus Group Sessions (Rescan 2013a) with hunters from the Kitikmeot 

study communities. 

Traditional knowledge, land user knowledge, and concerns raised by the KIA and land users were 

incorporated into the seabird and seaduck effects assessment chapter in six primary ways: 

1. Seabirds and seaducks were included as a VEC for a number of reasons (Section 6.3.2), 

including that they are a culturally and socially important species to Inuit. 
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2. Landusers provided insights on seabird and seaduck behaviour and habitat use. 

3. Landusers worked with Rescan biologists in the field to conduct seabird and seaduck aerial 

studies in Bathurst Inlet (Section 6.1.5). 

4. Habitat use information from TK and landusers was included in the environmental setting 

(Section 6.1.3) and effects assessment where habitat loss (Section 6.5.2.1) and disturbance 

(Section 6.5.2.2) is evaluated. 

5. Concerns that were raised by the KIA and landusers about whether seabirds and seaducks would 

be affected by shipping and other Project-related disturbance were addressed by the inclusion 

of the “Effects of Disturbance” (Sections 6.5.2.2) and “Effects of Direct Mortality” 

(Section 6.5.2.3) sections. 

6. TK and landuser information was included in the preparation of management plans to reduce 

the effect of Project-related disturbance and mortality on seabirds and seaducks. 

The following reports were reviewed for TK specific information related to seabirds and seaducks: 

o Inuit Traditional Knowledge of Sabina Gold & Silver Corp., Back River (Hannigayok) Project, 

Naonaiyaotit Traditional Knowledge Project (NTKP) report (KIA 2012); 

o The Nunavut Impact Review Board (NIRB) Public Scoping Meetings Summary Report (NIRB 

2013). This report summarizes the public scoping meetings within five Kitikmeot communities, 

including residents/families from Bathurst Inlet and Bay Chimo as well as a public scoping 

meeting in Yellowknife, Northwest Territories; and  

o Focus Group Sessions (Rescan 2013a) with hunters from the Kitikmeot communities. 

The following section summarizes the process of incorporating TK in the baseline studies, VECs 

selection, assessment boundaries, assessing potential effects, and recommendations for mitigation and 

adaptive management.  

6.2.1 Incorporation of TK for Existing Environment and Baseline Information 

Baseline studies were designed to characterize wildlife identified as culturally important to Inuit 

people and to characterize important wildlife habitat, which form the foundation of the environment. 

The baseline programs conducted between 2010 and 2013 included the collection and analysis of data 

on the relative seasonal and annual trends in abundance and distribution of marine wildlife identified 

as important to Inuit, along with estimated productive capacity where practical. Marine wildlife 

habitat use within the marine wildlife LSA and RSA, including the identification of important habitat 

features such as breeding and staging areas for seabirds and seaducks and pupping and moulting areas 

for ringed seals was also documented. These studies were guided by TK including the help of land users 

in the field to assist with surveys in areas deemed as important habitat for marine wildlife. This 

information was also used as baseline information around which the human and environmental risk 

assessments (Volume 8, Chapter 6) were developed.  

6.2.2 Incorporation of TK for VEC and VSEC Selection 

The results of the Inuit Traditional Knowledge of Sabina Gold & Silver Corp., Back River (Hannigayok) 

Project, Naonaiyaotit Traditional Knowledge Project (NTKP) report (KIA 2012) were used for scoping 

and refining the potential VEC/VSEC list (see Volume 9, Chapter 1). The TK report presents maps of 

valued animal species, environmental components, and traditional land use activities. This information 

was used to determine if these valued aspects potentially interacted with the proposed Project, and if 
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so, they were included in the initial VEC/VSEC list. This information, along with information from 

public consultation, consultation with regulatory agencies, and regulatory considerations, was used to 

determine the final VEC/VSEC list. The final list was submitted to NIRB on April 8, 2013 and posted on 

the NIRB FTP site. As part of this process, seabirds and seaducks were included as a VEC for the EIS. 

6.2.3 Incorporation of TK for Spatial and Temporal Boundaries 

Marine wildlife field studies were completed during the baseline program within a study area that will 

encompass the measurable effects on marine wildlife resulting from development of infrastructure and 

other activities such as shipping and transportation associated with the Project. The marine wildlife LSA 

and RSA overlaps with Inuit hunting locations and travel routes (see Country Foods: Volume 8, 

Chapter 5). Marine wildlife species such as seabirds and seaducks that are highly regarded by Inuit cultures 

were considered when deriving the spatial boundaries for the effects assessment. The marine wildlife RSA 

encompasses an area large enough to account for species with large home ranges which may come into 

contact with the Project or Project-related activities during their lifetime. 

6.2.4 Incorporation of TK for Effects Assessment 

TK was considered in the Effects Assessment through the incorporation of thoughts from Inuit into the 

list of potential effects to be considered. Distribution and habitat use information from TK were also 

included when assessing the potential for effects to wildlife by determining the potential overlap of 

wildlife in the spatial boundaries for the Project. TK was considered when determining where potential 

wildlife receptors may be located and the spatial and temporal overlap with the Project in these areas.  

6.2.5 Incorporation of TK for Mitigation and Adaptive Management 

Outlined within the Socio-economic and Land Use Baseline (Rescan 2013a), concerns regarding the 

potential for the Project to directly affect wildlife or degrade their forage and habitat quality were 

raised during Focus Group Sessions with hunters from the Kitikmeot communities.  

Mitigation measures largely pertain to reducing the potential for adverse effects on terrestrial wildlife 

and wildlife habitat. Mitigation and management strategies will be in place for a number of Valued 

Ecosystem Components (VECs) including marine physical environment, marine fish, and marine wildlife 

and Valued Socio-economic Components (VSECs) that will serve to minimize the potential effects of the 

Project on wildlife and wildlife habitat. In particular, only open-water season shipping (no ice-

breaking) will occur so as to avoid potential negative effects on wildlife dependent on ice, and the 

design of in-water infrastructure minimizes the footprint of the permanent in-water infrastructure in 

order to minimize habitat loss for marine wildlife. 

Direct and indirect mitigation and adaptive management strategies for wildlife VECs, and the ways in 

which TK was incorporated into the development of these strategies, are detailed elsewhere in the 

DEIS. The information can be found in the following volumes and chapters: 

o Air Quality: Volume 4, Chapter 1; 

o Marine Water Quality: Volume 7, Chapter 2; 

o Marine Sediment Quality: Volume 7, Chapter 3; 

o Marine Fish Habitat: Volume 7, Chapter 4;  

o Marine Fish Community: Volume 7, Chapter 5; 
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o Terrestrial Wildlife: Volume 5, Chapter 5 (caribou), Chapter 6 (grizzly bear), Chapter 7 

(muskox), Chapter 8 (wolverine and furbearers), Chapter 9 (migratory birds), and Chapter 10 

(raptors); 

o Marine Wildlife: Volume 7, Chapter 6 (seabirds and seaducks) and Chapter 7 (ringed seals); and 

o Land Use: Volume 8, Chapter 4. 

6.3 VALUED COMPONENTS 

The VECs and VSECs for the DEIS were selected based on the potential list provided by the Nunavut 

Impact Review Board (NIRB) in the DEIS guidelines (Sections 7.6.1 and 7.6.2; NIRB 2013) and other 

information and processes as described below. The VECs were selected based on the following 

information: 

o potential Interaction with the proposed Project; 

o consultation with communities; 

o available Traditional Knowledge information; 

o consultation with regulatory agencies; 

o regulatory considerations; and 

o practicality of measuring and monitoring. 

In addition, wildlife VECs were considered as potential wildlife VECs by considering one or more of the 

following criteria: 

o species at risk or of conservation concern (i.e., species listed by COSEWIC or under SARA, or by 

CESCC or by NWA;  

o species or focal groups requiring enhanced consideration under the mandates of regulatory 

agencies, such as caribou and carnivores (Nunavut Department of the Environment [NU DOE]), 

and migratory birds (Canadian Wildlife Service [CWS]); 

o species identified as having a strong biological importance in the ecosystem in the Project 

marine wildlife RSA, including importance as keystone, indicator and umbrella species; and  

o species identified as being culturally, socially and economically important to the Inuit and 

other community members through TK.  

6.3.1 Valued Components Included in Assessment 

Seabirds and seaducks were included in the scoping and refining process with all other potential 

VECs/VSECs (see Volume 9, Chapter 1). Based on Sabina-led public consultation, the TK report  (KIA 

2012), consultation with regulatory agencies, and regulatory considerations, seabirds and seaducks 

were selected as a VEC for the effects assessment. 

Several species of seabirds and seaducks were scoped out of the assessment as they do not regularly 

occur in Bathurst Inlet where the MLA portion of the Project is located. The northern Arctic is home to 

many seabirds and seaduck species, such as thick-billed murre, black-legged kittiwake, and northern 

fulmar. A short discussion on where these and other species that are found outside the marine wildlife 

RSA along the proposed shipping route in the summer and fall is included in the Supporting and 

Supplemental Information Section (Section 6.11).  
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Seabirds and seaducks have been identified as a VEC because of their importance as food sources for 

Inuit people (KIA 2012), their territoral conservation status and protected status under the Migratory 

Birds Convention Act, and because they are effective indicators of overall ecosystem function and 

health (Niemi and McDonald 2004). Birds often respond rapidly to environmental change and are thus 

sensitive indicators of habitat degradation and other disturbances (Koch, Derver, and Martin 2011).  

Seabirds and seaducks were and continue to be an important food source for Inuit. Spring staging birds, 

especially eider ducks and loons, are hunted along coastal areas where the birds foraged in early-

opening ice before migrating to nesting areas. In the summer, adult birds are hunted during the 

flightless period when they moulted their feathers. Inuit travel to coastal areas to collect the eggs of 

waterbirds, likely of eiders, along the coast and on small coastal islands, particularly within Elu Inlet. 

6.4 SPATIAL AND TEMPORAL BOUNDARIES 

6.4.1 Spatial Boundaries 

The seabird and seaduck effects assessment considered two study areas for marine wildlife inventory 

for the Project: a Local Study Area (LSA) and a Regional Study Area (RSA; Figure 6.4-1). 

6.4.1.1 Local Study Area  

The boundaries of the marine Local Study Area (LSA) for seabirds and seaducks were set to encompass 

the following: 

o the shoreline where the Marline Laydown Area (MLA) PDA is proposed; and 

o the proposed winter road where it crosses the inlet. 

The marine wildlife LSA is the same as the marine LSA boundary for Marine Water Quality, Marine 

Sediment Quality, Marine Fish Habitat and Marine Fish Community Chapters: (Volume 7, Chapters 2-5), 

and is defined by a 1-km buffer surrounding the shoreline where the proposed MLA is located, and a 

500-m buffer on either side of the proposed winter road (marine portion only). The marine wildlife LSA 

covers an area of approximately 2,100 ha of marine habitat (Figure 6.4-1). This boundary was selected 

based on empirical data and expert opinion regarding the scale at which immediate and localized 

disturbances to wildlife species due to Project infrastructure typically occur. 

Seabirds and seaducks will be absent from Bathurst Inlet during the winter (November – April); therefore, 

the portion of the marine wildlife LSA around the winter road is not considered for this species group. 

6.4.1.2 Regional Study Area 

The marine wildlife RSA for seabirds and seaducks encompasses the marine wildlife LSA as well as the 

marine areas of Bathurst Inlet from the southern-most tip of the Inlet to approximately 15 km north of 

Omingmaktok and is approximately 75 km in width, covering an area of 299,971 ha of marine habitat 

within Bathurst Inlet (Figure 6.4-1). 

6.4.2 Temporal Boundaries 

The temporal boundaries used for the seabird and seaduck effects assessment follow the time periods 

of the phases of the Project as presented in Table 6.4-1. 
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Table 6.4-1.  Temporal Boundaries — Project Phase Durations 

Activities Duration 

Site Preparation 2 years 

Construction phase 2 years 

Operational phase 10 years 

Reclamation and Closure phase 10 years 

Post-closure phase 5 years 

Other Potential Phases  

Temporary Closure Less than 2 years 

Care and Maintenance phase 2 to 10 years 

6.5 PROJECT-RELATED EFFECTS ASSESSMENT  

6.5.1 Methodology Overview  

The effect assessment process comprises a step-wise method to assess the potential effects of the 

Project on seabirds and seaducks as described in the General Assessment Methodology (Volume 9, 

Chapter 1), and as follows: 

1. Identification of potential interactions between the Project and seabirds and seaducks. 

2. Characterization of the potential effects that could result from these interactions. 

3. Identification and description of design, mitigation and management measures that will be 

taken to eliminate or reduce the potential effects. 

4. Characterization of residual effects that will likely remain after mitigation and management 

measures have been applied. 

5. Determination of the significance of residual effects using eight attributes to rate the residual 

effects on seabirds and seaducks including: direction, magnitude, duration, frequency, geographic 

extent, reversibility, probability, and confidence.  

The potential effects of the Project on seabirds and seaducks are evaluated for all Project phases as 

described in the General Assessment Methodology (Volume 9, Chapter 1). In most cases, the 

phase associated with the worst-case scenario for the effect is evaluated and the results of the effect 

during all other Project phases are expected to be less than the effect rating for the worst-case phase 

assessed. 

6.5.1.1 Indicators Used to Characterize Potential Residual Effects 

Sustained population health of wildlife VECs was used as the key criterion to assess potential Project-

related residual effects (Table 6.5-1). For each potential effect, various indicators were used to assess 

the potential for changes to population health. For some potential effects, quantitative threshold 

values for these indicators were identified that were used to trigger the assessment of residual effects. 

For other potential effects, indicator values were qualitative in nature in the form of “yes” or “no” 

where triggering of residual effects assessment occurred if the indicator value was ‘yes’.  
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Table 6.5-1.  Criteria and Indicators Used to Characterize Potential Effects on Seabirds and 

Seaducks 

Potential Effect Criteria Indicator 

Habitat Alteration Change in Population Health Amount (ha) of habitat altered 

Disturbance due to Noise Change in Population Health Amount (ha) of habitat altered 

Direct Mortality and Injury Change in Population Health Collisions of seabirds and seaducks with vehicles 

(aircraft or ship) occurs elsewhere 

Indirect Mortality Change in Population Health Predicted increase in human access to marine 

wildlife RSA 

Exposure to Contaminants Change in Population Health Predicted Hazard Quotients for metals in 

environmental media and wildlife 

Reduction in Reproductive 

Productivity 

Change in Population Health Literature suggests combined residual effects 

on seabirds and seaducks 

6.5.1.2 Magnitude Ratings for Residual Effects 

The magnitude is defined as the amount or degree of change in a measurable parameter or variable 

relative to existing conditions. The effect is designated as having either a negligible, low, moderate, or 

high magnitude rating (Volume 9, Chapter 1). A wildlife-specific definition for magnitude ratings of 

residual effects was developed (Table 6.5-2).  

Table 6.5-2.  Definitions of the Magnitude Ratings for Population Health Criterion  

Magnitude 

Rating Magnitude Descriptor of Criteria (Population Health) 

Negligible No detectable effect on the sub-population of the wildlife VEC, or a small detectable effect that 

recovers to baseline conditions within the lifespan of the Project. For a quantifiable effect such as 

habitat alteration, a negligible magnitude would occur if the ratio of area altered to the area of the 

marine wildlife RSA was < 0.1%. 

Low Effect may result in a slight decline or improvement in VEC condition during the life of the Project, 

within the bounds of natural variation. For a quantifiable effect such as habitat alteration, a low 

magnitude would occur if the ratio of area altered to the area of the marine wildlife RSA was 0.1 

to 4.9%.  

Moderate Effect could result in a decline or improvement in the VEC sub-population condition to stable but 

lower or higher levels, respectively, relative to the baseline in the study area into the foreseeable 

future after project closure. Change in the sub-population of the VEC is outside of the boundaries of 

natural variation for the area, but will recover when the effect is removed at closure. For a 

quantifiable effect such as habitat alteration, a moderate magnitude would occur if the ratio of area 

altered to the area of the marine wildlife RSA was 5 to 20%. 

High Effect could result in declines or improvements in VEC condition to lower or higher levels, 

respectively, relative to the baseline in the study area, and outside of the boundaries of natural 

variation into the foreseeable future after project closure. Adverse effects could threaten the 

sustainability of the sub-population of the VEC. For a quantifiable effect such as habitat alteration, a 

high magnitude would occur if the ratio of area altered to the area of the marine wildlife RSA was 

> 20%. 

Note: Quantitative indicator thresholds for Habitat Alteration and Disturbance were included for determining the effect 

on the sub-population. For all other effects professional judgement and literature review was used to determine the 

effect on the sub-population and thus the magnitude of the effect. 

Project-related residual effects can occur at the scale of individuals, resulting in changes to behaviour, 

physiological condition, reproductive productivity, and survival. Effects on individuals can have 

population-level consequences, such as changes in population size, spatial distribution, and 
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reproductive and mortality rates. Effects that result in population-level consequences are of greater 

concern than effects on individuals, especially if these result in population decline. 

Population health can be measured using various criteria, either indirectly using measures of change in 

habitat and habitat use, or directly through measures of distribution, and abundance. Data on these 

measures were collected during baseline studies for seabirds and seaducks, which provide benchmark 

measures, as well as estimates of the natural variability. Professional judgement included a hierarchy of 

approaches. The default approach is the use of quantitative data. In the absence of quantitative data, 

the potential for changes to population health were surmised from observed results at other, similar 

projects, or predicted from knowledge on life history attributes gathered from the scientific literature. 

6.5.1.3 Overall Significance Ratings for Residual Effects 

To assess the significance of residual effects, eight attributes for evaluating residual biophysical effects 

including: direction, magnitude, duration, frequency, geographic extent, reversibility, probability and 

confidence were used and defined in Volume 9, Chapter 1. The definitions of magnitude in Table 6.5-2 

were used as part of the determination of the significance rating. 

First, the direction of a residual effect was determined to be positive, neutral, or negative. Negative 

effects were then assessed according to several criteria. The magnitude of the effect and reversibility 

were used as the primary criteria; the extent, duration, and frequency of the effect as secondary criteria. 

Combined with the probability that the residual effect will occur, the significance of the residual 

effect on wildlife VECs was rated as positive, not significant, or significant (Table 6.5-3). For example, 

a residual effect receives a rating of “not significant” if it is expected to be one of the following: 

negligible or low magnitude, confined to marine wildlife LSA, reversible without effort, or short 

duration (Volume 9, Chapter 1). 

Table 6.5-3.  Definitions of Significance Ratings for Residual Effects on Seabirds and Seaducks 

Significance Descriptor of Significance 

Positive Residual effect could result in improvements in population health, relative to the baseline within the 

marine wildlife RSA into the foreseeable future.  

Significant Residual effect is expected to result in a decline in sub-population health that is long-lasting or 

permanent within the zone of influence of the Project relative to reference conditions; levels may be 

variable or stable over years, but significantly lower on average than the natural variation of the 

population and compared to reference sites elsewhere. Regional management actions such as 

research, monitoring, and recovery initiatives may be required should changes to population health be 

deemed above acceptable risk thresholds.  

Not 

Significant 

Residual effect may result in a decline in population health within the zone of influence of the Project 

relative to reference conditions during the life of the Project, but population health should return to 

baseline conditions in the shorter-term after Project closure. Monitoring may be initiated to confirm 

the ratings of the effects assessment.  

 

Finally, the degree of uncertainty in the rating was provided as a qualifier. 

6.5.2 Potential Interactions with Project and Characterization 

A matrix showing various components of the Project by Project phase along with the possible effects on 

each VEC are presented in Table 2.4-1 of Volume 9. Potential project-related effects were only 

considered from activities resulting from the use of the MLA since these activities are the only Project-

related activities that could interact with the marine environment, where seabirds and seaducks are 

found. Potential effects on seabirds and seaducks and their habitat from the Project have been included 
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in the assessment based on professional judgement, experience at other similar projects in Nunavut and 

the Northwest Territories, and a review of scientific literature of the effects of developments on 

seabirds and seaducks. 

The potential effects of the project were evaluated spatially (MLA facilities and the proposed shipping 

route in the marine wildlife RSA) and temporally (Construction, Operations, and Reclamation/Closure 

phases) for seabirds and seaducks. Interactions of seabirds and seaducks with Project components were 

evaluated to determine which of the following potential effects may occur (Table 6.5-4): 

o Habitat Alteration; 

o Disturbance; 

o Direct Mortality and/or Injury;  

o Indirect Mortality; 

o Exposure to Contaminants; and 

o Reduction in Reproductive Productivity. 

Table 6.5-4.  Potential Project-related Effects to Seabirds and Seaducks Related to Activities at the 

Marine Laydown Area and Shipping 

Potential 

Development 

Area 

Project 

Component 

Habitat 

Alteration Disturbance 

Direct 

Mortality 

and Injury 

Indirect 

Mortality 

Exposure to 

Contaminants 

Reduction in 

Reproductive 

Productivity 

Marine Laydown Area 

 Camp    X X X 

 Barge landing X    X X 

 On-site roads     X X 

 Other 

infrastructure 

    X X 

 Other Activities 

(Air Traffic) 

 X X   X 

Shipping        

 Vessel Traffic  X X  X X 

 

Two Project-related activities have the potential to result in the effects described above including:  

o Project activities at the MLA; and 

o Shipping within the marine wildlife RSA. 

Project-related activities at the MLA that could affect seabirds and seaducks include the construction 

of the docking structures at the MLA, aircraft over-flights and landing during the open-water season, 

small spills during fuel transfer, water and sediment contamination, and air contamination. 

Construction of the docking structures will not involve marine blasting or pile driving.  

Vessel traffic associated with the Project includes barges and large (up to 50,000 DWT) tankers capable 

of carrying oil/bulk and ice strengthened to Type B to CAC 2 Ice Class. Vessel cruising speed is 

documented at 13.5 knots (25 km/h). Tug-assisted, 1,000 to 2,000-tonne capacity ocean barges will 

carry construction materials and camp supplies through Bathurst Inlet to the MLA during the 
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Construction phase. Air support at the MLA during Construction and Operations will consist of small 

turboprop (e.g., Twin Otter) planes equipped with floats. All traffic (ship or aircraft) related to fuel 

and supply for the Project will be scheduled between August 25 and October 31 during the open-water 

period. There will not be any ice-breaking activities associated with vessel traffic. Therefore, an 

assessment of ice-breaking activities was not conducted for the Project.  

Each potential effect is described below, and then evaluated as to whether or not it will occur. 

Potential effects that will likely occur are then evaluated for whether or not they are predicted to 

result in a residual effect after mitigation actions are implemented.  

6.5.2.1 Habitat Alteration  

Habitat alteration and degradation can result from exclusion of animals from high-quality habitat. 

The greatest quantities of seabirds and seaducks recorded within Bathurst Inlet during the breeding and 

staging periods were observed along the shorelines of Bathurst Inlet, as opposed to marine habitats mid 

channel (Rescan 2012a, Appendix V5-5D; Rescan 2012b; Rescan 2013b, Appendix V5-5C). Therefore, the 

docking facilities at the MLA may remove shoreline habitat for seabirds and seaducks during the 

breeding and staging periods and the effect of habitat alteration is considered. Ship vessels that are 

travelling are not considered for habitat alteration as their position is continually changing, but are 

considered under the effects of disturbance to seabirds and seaducks (Section 6.5.2.2). 

Habitat alteration may also result from the degradation of habitat quality due to contamination. 

The effects due to contaminants will be assessed in the Human Health and Environmental Risk 

Assessment (Volume 8, Chapter 6) and summarized in Section 6.5.2.5. 

Calculation of Habitat Alteration 

Habitat alteration for seabirds and seaducks was calculated by comparing the total area of the docking 

structure footprint at the MLA to the total area that would potentially be available in the marine 

wildlife RSA. The amount of habitat potentially available within the marine wildlife RSA considered the 

total amount of marine (open water) habitat. 

Evaluation of Habitat Alteration 

A marine ramp and seasonal dock at the proposed MLA will be constructed for annual resupply and 

seasonal transport to bring in equipment, supplies, and fuel; the shipping window for the Project will be 

from August 25 to October 31. The beach ramp and dock will be rock-filled structures built perpendicular 

to shore with above water dimensions measuring approximately 30 × 30 m and 20 × 20 m, respectively. 

The side-slope of constructed infrastructure is assumed to be approximately 2:1, with a maximum depth 

below high water of 5 m, resulting in a total area of in-water infrastructure of 0.15 ha and 0.08 ha, 

respectively. Thus, the total habitat alteration due to Project infrastructure is equivalent to 0.23 ha. 

The docking structure footprint (0.23 ha) accounts for less than 0.01% of the marine wildlife LSA and 

RSA. Therefore, the overall alteration of habitat is very minimal to the area available for use. Seabirds 

and seaducks are mobile animals, and no large congregations of seabirds or seaducks (> 50 individuals) 

have been recorded within or up to 1 km of the docking structure footprint at the MLA during the fall 

staging period when the MLA would be operational (August 25 to October 31; Figure 6.1-2). A staging 

area does occur roughly 1.5 km to the southwest of the MLA that has been consistently used by large 

flocks of birds during the summer and fall; large flocks have also been documented along the shoreline 

roughly 1.2 km to the north of the MLA in the fall (Section 6.1.5). Therefore, it is unlikely that any birds 

will consistently or exclusively use habitat within the docking structure footprint during shipping 

window. Seabirds and seaducks in southern Bathurst Inlet may preferentially use the staging area to the 
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southwest of the MLA or others area identified through TK (e.g., Burnside River outflow at Kingaok; KIA 

2012). Furthermore, habitat alteration at the MLA did not trigger a residual effect for fish and benthic 

invertebrate communities near the MLA (Volume 7, Chapter 4 and 5), suggesting that there will be no 

changes in the forage availability (e.g., fish, bivalves) for seabirds and seaducks in the area of the MLA. 

Therefore, habitat alteration is not anticipated to result in a residual effect on seabirds and seaducks. 

6.5.2.2 Disturbance 

The key issues for seabirds and seaducks related to sensory disturbance are the effects of the presence 

and noise associated within ships and aircraft on behaviour and health. A number of studies have 

recorded a number of responses of seabirds and seaducks to aircraft and ship traffic, ranging from alert 

postures to flushing and temporary avoidance of habitats (A. L. Brown 1990; Frimer 1994; D. H. Ward, 

Stehn, and Derksen 1994; Mosbech and Boertmann 1999; Schwemmer et al. 2011). Because of their 

sensitivity, seabirds and seaducks are evaluated for disturbance caused by ship and air traffic within 

the marine wildlife RSA. 

Sea and air traffic volumes used to evaluate the effects of disturbance on seabirds and seaducks are 

described in the Project Description (Volume 2). It is anticipated that there will be a total of 5 to 

10 ships (or equivalent barges) per year during the Construction phase (up to 20 one-way sailings) and a 

total of 3 to 5 ships (or equivalent barges) per year during the Operations phase (up to 10 one-way 

sailings) through the marine wildlife RSA for the Project. The tankers will also carry cargo and diesel 

fuel to the MLA during the Operations phase, and carry away non-combustible and hazardous waste (if 

any). Aircraft support to exchange crew and goods at the MLA during the open-water season may be 

required during the Construction and Operations phases. If required, there may be up to a maximum of 

six flights per week landing on the water near the MLA using small turboprop aircraft equipped with 

floats during the period when the MLA is operational (August 25 to October 31).  

Shipping during the Construction phase was used to assess the effects of disturbance to seabirds and 

seaducks as it represents the worst-case scenario. The maximum number of aircraft flights (6) during 

Construction and Operations was used as the worst-case scenario to assess the effects of disturbance to 

seabirds and seaducks. 

Calculation of Disturbance due to Noise in Seabirds and Seaducks 

Disturbance to seabirds and seaducks was evaluated quantitatively and qualitatively. Noise threshold 

values (where available) were applied to generate a quantitative measure of the amount of habitat 

that may be disturbed by noises associated with ship passage and aircraft overflights. A qualitative 

assessment of the reaction of seabirds and seaducks to ships and aircraft was conducted using a 

literature review. Both quantitative and qualitative measures were used in combination as the key 

indicator to assess the potential effect, if possible. 

Vessel Traffic 

No quantitative noise threshold value for ship noise is available for seabirds and seaducks. Therefore, 

the assessment of the effects of ship traffic on seabirds and seaducks relied on a qualitative assessment. 

A variety of responses were recorded in common eider along shipping lanes in Norway, ranging from no 

response to flushing upwards of 1,000 m from passing ships (median flush distance: 208 m; Schwemmer 

et al. 2011). The study also documented responses from several other species, including long-tailed 

duck, white-winged scoter, and black scoter, all of which had longer flush distances than common 

eiders. Flush distance was positively related to flock size in most species, with larger groups flying 

farther from vessels. Species capable of sustaining long dives (e.g., scoters, eiders) also commonly dive 

in response to ship traffic. In some cases, individuals did not return to the area of disturbance until 
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three hours following the ship passage (Schwemmer et al. 2011). Scoters and eiders showed some 

habituation to regular shipping traffic whereby the reactions of individuals were not as strong within 

shipping lanes in comparison to outside of normal shipping lanes. However, habituation to ships with 

irregular transiting frequencies within an area was considered to be unlikely, because of their 

unpredictable nature (Schwemmer et al. 2011). 

Air Traffic 

A number of studies have recorded the responses of seabird and seaduck species to events such as low-

level aircraft overflights; however, few have recorded the precise level of noise associated with a 

negative response. Those studies that have suggested that responses vary with species and threshold 

values associated with a negative response (e.g., alert posture, flushing, temporary habitat avoidance) 

ranged from 62 dBA to 85 dBA (A. L. Brown 1990; D. H. Ward and Stehn 1990). For this assessment, a 

conservative value of 70 dBA was applied as the threshold to evaluate the amount of habitat within which 

seabirds and seaducks may exhibit adverse behaviours from noise disturbance associated with air traffic. 

Noise Modeling was conducted for in-air sound levels from de Havilland Canada DHC-6 Twin Otter aircraft 

at the George airstrip (Volume 4, Chapter 2; Appendix V4-2B). The effects of disturbance to seabirds and 

seaducks as a result of aircraft overflights was assessed by overlaying the aircraft noise model (Volume 4, 

Chapter 2; Appendix V4-2B) generated for Twin Otter planes (used for the George Property) over the 

section of Bathurst Inlet east of the MLA. The amount of marine habitat exposed to 70 dBA or greater as a 

result of aircraft landings and take-offs on the water in Bathurst Inlet was calculated. The area of 

disturbance (≥70 dBA) is also compared to the proportion of the marine wildlife RSA available to seabirds 

and seaducks without disturbance. 

The response of seabirds and seaducks to aircraft noise and presence of aircraft appears to vary with 

distance. Most birds in marine habitats detect aircraft and react by becoming alert at distances greater 

than 1 km (Mosbech and Boertmann 1999; D. H. Ward et al. 1999). As aircraft approach, the most 

common response of birds in marine habitats is flushing (D. H. Ward et al. 1999; Wyle 2008). Aircraft 

altitude and lateral distance of the aircraft from the birds appears to be an imporant predictor of a 

flushing response. Studies of staging geese (Brant and Canada goose) exposed to aircaft overflights in 

southwestern Alaska showed an inverse relationship between elevation and response (i.e., geese 

reacted more frequently to lower flying aircraft than high flying aircraft) and the incidences of alert 

behaviour and flushing responses decreased with increasing lateral distance (D. H. Ward et al. 1999).  

It is possible that some species may habituate to aircraft noise disuturbance. Conomy et al. (1998) 

found that American black ducks (Anas rubripesa; a dabbling duck) acclimated to aircraft noise within 

a period of roughly two weeks, while wood duck (Aix sponsa, a diving duck) did not acclimate at all to 

aircraft disturbance within the study period. In the fall, staging black brant reacted to fixed wing and 

helicopter traffic at greater distances than Canada goose in southwestern Alaska (D. H. Ward et al. 

1999). Moulting scoters were more sensitive to helicopter overflights than long-tailed ducks (J. Ward 

and Sharp 1974). Therefore, there appears to be species-specific response to aircraft disturbance. 

Disturbances by ships may cause more consistent and prolonged responses in searbirds and seaducks in 

comparison to other disturbances, such as aircraft overflights, though noise associated with aircraft 

appears to cause stronger adverse responses (e.g., birds become alert and/or flush at greater distance; 

D. H. Ward, Stehn, and Derksen 1994). Staging black brant (Branta bernicla nigricans) in coastal Alaska 

reacted more consistently by flushing to boat traffic than to aircraft overflights; however, they were 

exposed to proportionately more boat traffic than airplane and helicopter overflights (D. H. Ward, 

Stehn, and Derksen 1994). 
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Evaluation of Disturbance 

Vessel Traffic 

It is estimated that a maximum of 10 vessels will potentially access the MLA per year during Construction, 

resulting in a total of 20 one-way trips to and from the MLA along the Bathurst Inlet shipping route from 

August 25 to October 31 (68 days), or one trip every three to four days. During the Operations phase the 

ship traffic will decrease to three to five ships per year thus the number of seabirds and seaducks affected 

by vessel noise is estimated to be half that occurring during the Construction phase. 

Most seabird and seaduck species are expected to respond adversely to passing ships, particularly 

during the periods when large flocks of birds are present in marine habitat, such as the moulting and 

staging period in the fall. The shipping route in the northern marine wildlife RSA does transit through a 

portion of a KMHS for Pacific common eider. Some eider using these island chains within the marine 

wildlife RSA for breeding may use adjacent marine habitats for moulting and staging from mid-July 

through early October, although Parry Bay and Melville Sound within Elu Inlet well to the northeast of 

the marine wildlife RSA appears to be the principle moulting and staging area for male and female 

eiders breeding in northern Bathurst Inlet and Elu Inlet (Dickson 2012). Larger flocks (~200 individuals) 

of greater scaup were recorded along the shoreline roughly 1.2 km to the north of the MLA during late 

August in 2013 (Rescan 2014). Therefore, birds may be using areas to the north of the MLA for staging 

or moulting purposes and may be exposed to disturbance from passing vessels accessing the MLA. 

The moulting period represents a time when many seabird and seaduck species, principally waterfowl, 

replace flight feathers prior to fall migration, and are flightless for a period of up to four weeks. 

Therefore, during this time flocks of individuals are not as mobile, which may increase the risks of 

collisions with ships (see Section 6.5.2.3; Direct Mortality and Injury). In addition, flightless individuals, 

particularly in species that are not capable of sustaining long dives (e.g., geese), may expend more 

energy undertaking escape behaviours in response to passing ships, which could result in lower 

individual fitness, which is considered in Reduction in Reproductive Productivity (Section 6.5.2.6). 

Disturbance from ship traffic is expected to result in a residual effect on seabirds and seaducks during 

the moulting and staging periods (mid-July through early October; Section 6.1.4), which coincides with 

the shipping window for the MLA. Some habitat may be functionally lost due to ship disturbance 

(i.e., avoidance of habitat resulting in functional habitat loss). Birds may move upwards of a kilometre 

or more from the ship as it passes. However, most responses recorded appear to be temporary in nature, 

and some habituation can be expected (Schwemmer et al. 2011). Therefore, it is expected that seabirds 

and seaducks will reoccupy areas disturbed by passing ships within several hours following exposure. 

Air Traffic 

The portion of marine habitat that will be disturbed due to aircraft noise (≥ 70 dBA) is 28,874 ha. This 

area falls outside of the marine wildlife LSA and is equal to approximately 10% of the marine wildlife 

RSA (Figure 6.5-1). 

The abundance and diversity of species in marine habitats generally remains low during the breeding 

period while birds are nesting and raising young, and increases during the summer and fall as 

individuals move to marine habitats to moult and gain resources for the fall migration. The moulting 

and staging period (mid-July through early October; Section 6.1.4) coincides with the operational 

window of the MLA (August 25 to October 31).  

Several staging areas were identified in the marine wildlife RSA. The most notable of these staging areas 

occurs approximately 1.5 km to the southwest of the MLA within the marine wildlife LSA. Large flocks 

(> 100 birds) of Canada geese and scaup (mostly male) were consistently observed across all three survey 

years in this area during the moult and fall staging periods (Rescan 2012a, Appendix V5-5D; Rescan 2012b; 
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Rescan 2013b, Appendix V5-5C). This area was also used by a number of species throughout the open-water 

season, including flocks of northern pintail, all three scoter species, and pairs of red-throated and pacific 

loon. The shallow waters along the western shores of Bathurst Inlet to the north and south of the MLA also 

appear to be used by larger numbers of seabird and seaduck species from mid-July through late August 

(Rescan 2012a, Appendix V5-5D; Rescan 2012b; Rescan 2013b, Appendix V5-5C). Therefore, aircraft noise is 

expected to affect areas used by flocks of moulting and staging birds, and particularly within the staging 

area south of the MLA. 

Moulting birds, principally waterfowl, are flightless for a period of three to four weeks as they replace 

flight feathers. During this time, birds may not be able to avoid landing and departing aircraft in Bathurst 

Inlet as effectively, which puts them at elevated risks of collisions with aircraft (Section 6.5.2.3). As well, 

flightless birds engaging in escape behaviours may expend more energy responding to disturbances, which 

may be costly in terms of their energy balance and overall fitness (Section 6.5.2.3). 

The amount of habitat within which seabirds and seaducks may be disturbed by aircraft noise covers a 

moderately small portion of the habitat available for use outside of disturbed areas. However, aircraft noise 

will affect seabirds and seaducks using a staging area directly to the south of the MLA throughout the late 

summer and fall. Therefore, a residual effect due to aircraft noise on seabirds and seaducks is anticipated. 

6.5.2.3 Direct Mortality and Injury 

Seabirds and seaducks may be at risk of injury or mortality resulting from Project activities; therefore, 

this effect is included in this assessment. Specifically, potential sources of direct mortality and injury 

for seabirds and seaducks associated with Project activities include collisions with ships and aircraft 

when the MLA is operational (September 25 to October 31). 

Evaluation of Direct Mortality and Injury 

A common response of birds to ship disturbance is becoming alert followed by an escape behaviour, 

either diving or flight (Frimer 1994; Schwemmer et al. 2011). These responses suggest that while in the 

water, collisions of seabirds and seaducks with ships within the marine wildlife RSA would be rare. Even 

young of the year that may stage within Bathurst Inlet are not expected to be at an elevated risk of 

ship collisions. For several species, such as eiders, young are precocial and behave like adults soon 

after hatching. In species with altricial young (e.g., geese), young are raised in terrestrial (freshwater) 

environments and by the time they may arrive in marine habitats to stage, they are essentially capable 

of responding similar to adults.  

Similar to ship disturbance, seabirds and seaducks often take flight in response to aircraft disturbance. 

For the most part, birds are expected to become alert and/or engage in avoidance behaviours while 

the aircraft is relatively far away (around 1 km; Mosbech and Boertmann 1999; D. H. Ward et al. 1999), 

limiting the likelihood of close proximity encounters of flying birds with aircraft. The majority of 

collisions of seabirds and seaducks with aircraft (mostly waterfowl species) occur at night at high 

altitudes, when birds are migrating (Dolbeer 2006). Strikes at lower elevations (< 150 m) more often 

occur with flocks of geese foraging along airstrips (DeVault et al. 2011). As aircraft servicing the MLA 

will principally fly during daylight hours and many seabird and seaduck species migrate at night at 

altitude, collisions of aircraft with high-flying birds are unlikely. A staging area occurs roughly 1.5 km 

to the southwest of the MLA and therefore is adjacent to a marine landing area within Bathurst Inlet 

(Figure 6.1-2). Congregations of multiple seabird and seaduck species, including geese and diving 

ducks, can be expected to occur here each year in the fall, based on baseline survey results from 2010 

to 2013 (Section 6.1.5). Therefore, approaching and departing aircraft may have a higher likelihood of 

encountering low-flying birds in this area. Larger flocks of searbirds and seaducks (greater scaup) have 

been observed approximately 1.2 km to the north of the MLA in late August, suggesting that low flying 

individuals may also be found in areas to the north of the MLA as well. 
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Seabirds and seaducks would be most susceptible to collisions during the fall moult. Birds are flightless 

for a three to four week period while they replace flight feathers; individuals often form large flocks 

during this time as well. Therefore, flocks of moulting birds, principally geese and ducks, may not be 

able to avoid ships and aircraft as effectively during this time. The staging area to the southwest of the 

MLA is likely used for moulting by scaup and possibly Canada goose. The majority of the birds observed 

in this area remained concentrated in the shallow, protected bay west of the peninsula on which the 

MLA is proposed. Therefore, these flightless birds are not expected to come in close contact with ships 

docking at the MLA nor aircraft landing or departing within Bathurst Inlet adjacent to the MLA.  

Incidences of bird collisions with ships and aircraft servicing the MLA are expected to be rare, although 

birds may be at greater risk during the fall during the moult. Mitigation and management measures will 

lessen the likelihood of collisions, and may include the use of buffers between aircraft flight paths and 

sensitive habitats for seabirds and seaducks (e.g., moulting and staging areas) wherever it is safely 

possible to institute such buffers (Volume 10, Chapter 20). In addition, takeoffs and landings may be 

restricted within the staging area located to the southwest of the MLA so that aircraft can avoid 

encountering large groups of potentially flightless birds during the late summer and fall. With 

mitigation, no residual effect of direct mortality and injury on seabirds and seaducks is anticipated. 

6.5.2.4 Indirect Mortality 

In addition to direct mortality (Section 6.5.2.3), indirect mortality to seabirds and seaducks may occur 

as a result of increased hunting facilitated by Project related activities.  

Hunting restrictions may be instituted for Project employees at the MLA (Volume 10, Chapter 20). 

Furthermore, there will only be winter road access to the MLA, a period when seabirds and seaducks 

are absent from the area. Therefore, it is considered unlikely that indirect mortality due to increased 

hunting of seabirds and seaducks will occur and this effect is not evaluated further in the assessment. 

6.5.2.5 Exposure to Contaminants 

Exposure to contaminants in seabirds and seaducks due to the Project was evaluated in the 

environmental risk assessment (Volume 8, Chapter 6). Results of these assessments indicated that all 

contaminant hazard quotients in seabirds and seaducks or its respective food chain components and 

surroundings (e.g., water, sediment, invertebrates, fish) were predicted to be below a value of one. 

A hazard quotient less than one indicates that an increase in contaminants in these media relative to 

baseline conditions is unlikely. Thus, a residual effect due to exposure to contaminants in seabirds and 

seaducks is not anticipated and is not considered further in the assessment. 

6.5.2.6 Reduction in Reproductive Productivity 

Reproductive productivity is quantified as the number of surviving young produced per year per female. 

Disturbances to seabirds and seaducks resulting from Project activities (Section 6.5.2.2) are expected to 

disrupt normal behaviours and exclude birds from feeding or staging habitats for relatively short periods 

of time. These effects, though short term, may in turn impose a negative effect on the energetic 

balance of adults and young, which may result in poorer body condition. Adults in poorer body condition 

produce fewer young; while young in poor body condition are more susceptible to mortality.  

Any changes in foraging success could affect the ability of seabirds and seaducks to prepare for the fall 

moult. Moulting requires significant body resources to complete (Lindström, Visser, and Daan 1993; 

Guillemette et al. 2007). During the moult, metabolic rates increased in female common eider without 

any increase in foraging effort, suggesting that females are stressed during the moult and lose weight 

(Guillemette et al. 2007). Therefore, disturbances during the moult could affect individuals to a 
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greater degree due to the increased energetic demands at this time of year. These changes may 

manifest as lower individual fitness, thus reducing reproductive success.  

The effects of climate change on seabirds and seaducks could exacerbate the effect of reduction in 

reproductive productivity. Many species of migrating seabirds and seaducks are highly dependent on 

the presence of regularly-occurring polynyas in the spring; these areas are key stopover points for birds 

to forage and rest prior to arriving on their breeding grounds. For example, the Lambert Sound Polynya 

is a key stopover point for the population of Pacific common eider breeding in Bathurst and Elu Inlets 

(Dickson, Mallory and Fontaine). In addition, for species such as eiders, nesting and brooding is done 

entirely by the female, and any extra fat stores gained just prior to nesting help the female to fast 

completely during the incubation period (Bolduc and Guillemette 2003). Therefore, changes in the 

extent and concentration of sea ice may alter the patterns of migration, nutritional status, 

reproductive success, and ultimately the abundance of some seabird and seaduck species. The absence 

or late emergence of several polynyas in the Arctic have been linked to die offs and reproductive 

failures in several seabird and seaduck species (Barry 1968; R. G. B. Brown and Nettleship 1981; 

Fournier and Hines 1994; Robertson and Gilchrist 1998). 

Mitigation cannot eliminate the effects of disturbance (ship and aircraft presence and noise) on 

seabirds and seaducks staging in areas surrounding the MLA and along the proposed shipping route 

within the marine wildlife RSA. As birds (females in particular) may be energetically stressed during the 

fall moulting period, they have a lower capacity to buffer additional stresses at this time. Therefore, a 

residual effect on the reproductive productivity of seabirds and seaducks resulting from Project 

activities at the MLA is expected. 

6.5.3 Identification of Mitigation and Management Measures 

The Wildlife Mitigation and Monitoring Plan (Volume 10 Chapter 20) contains the management plans that 

will be in place to reduce or eliminate potential effects to wildlife including seabirds and seaducks. In 

addition, a number of mitigation and management measures will be in place to minimize potential 

Project-related effects to the environment detailed in Volume 10. 

A residual effect of the Project on seabirds and seaducks is anticipated resulting from disturbance due 

to noise and reduction in reproductive productivity. The following sections describe the mitigation and 

management measures that may be conducted to minimize or eliminate potential Project-related 

effects to seabirds and seaducks. Since reduction in reproductive productivity is considered a possible 

consequence of the other potential effects, no mitigation or management is included specifically for 

this potential effect. 

6.5.3.1 Mitigation for Habitat Alteration 

The primary mitigation and management strategies to minimize the effects of marine habitat alteration 

for marine wildlife are addressed by the design of the Project (see Project Description; Volume 2). 

Mitigation measures specific to minimizing the effects of habitat alteration to seabirds and seaducks 

may include the following: 

o Project infrastructure designed to avoid, where possible, identified wildlife sensitive areas 

such as moulting and staging areas; and 

o Project infrastructure designed to minimize the footprint of infrastructure to reduce habitat 

loss for seabirds and seaducks. 
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6.5.3.2 Mitigation for Disturbance 

The primary mitigation and management strategies to minimize the effects of disturbance to wildlife 

are addressed in the Noise and Vibration Chapter (Volume 4, Chapter 2) and the Noise Abatement Plan 

(Volume 10, Chapter 18). Additional wildlife specific measures to minimize the effect of disturbance to 

seabirds and seaducks may include: 

o pre-determined flight paths developed, to provide horizontal and vertical buffer distances 

between flight paths and sensitive habitats (e.g., staging areas); 

o a prescribed aircraft flight altitude during horizontal (point to point) flights wherever it is safe 

to do so to reduce disturbance to important staging areas; and 

o pilot education to instruct pilots as to the negative effects of overflights on wildlife species and 

maintaining a minimum prescribed altitude when possible, wherever flocks of birds are 

observed. 

6.5.3.3 Mitigation for Direct Morality and Injury 

The primary mitigation and management strategies to minimize the effects of mortality and injury to 

wildlife are addressed in the Project Description (Volume 2, Chapter 2), the Wildlife Mitigation and 

Monitoring Plan and the Road Management Plan (Volume 10, Chapter 14). Measures to minimize the 

effect of mortality and injury specific to seabirds and seaducks may include: 

o pre-determined flight paths developed to provide horizontal as well as vertical buffer distances 

between flight paths and sensitive habitats (e.g., staging areas); 

o the marine landing area monitored prior to take-off and landings to ensure concentrations of 

seabirds and seaducks are not present in the area, and to ensure safety to aircraft passengers; 

and 

o aircraft landings and departures in the staging area south of the MLA restricted such that aircraft 

avoid encountering large groups of potentially flightless birds during the late summer and fall. 

6.5.3.4 Mitigation for Indirect Mortality 

The primary mitigation and management strategies to minimize the effects of indirect mortality to 

wildlife are addressed in the Socio-Economic Assessment (Volume 8, Chapter 3) and in the Socio-

economic Monitoring Plan (Volume 10, Chapter 23). Measures to minimize the effect of indirect 

mortality specific to seabirds and seaducks may include: 

o a policy prohibiting hunting by Project employees and contractors, while on site. 

6.5.3.5 Mitigation for Exposure to Contaminants 

Mitigation and management strategies intended to control liquid effluents such as treatment of 

sewage, collection of site contact water into water management structures, and control of discharge 

from water management structures (only if water quality criteria in the future water licence are met) 

will also serve to minimize potential effects to the quality of the marine environment within the 

marine wildlife LSA and RSA and thus, will help to minimize the effect of exposure of contaminants to 

seabirds and seaducks.  

Mitigation and management measures have also be proposed in order to minimize the potential for 

effects to wildlife, including seabirds and seaducks from contaminants due to Project infrastructure, 

activities, or emissions (Volume 10, Chapter 20). These measures may include: 
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o only geochemically suitable rock quarries and borrow sources used to construct roads, pads, 

and structures to minimize potentially poor quality water entering the environment; 

o all chemicals stored in secure areas, in order to keep potentially harmful chemicals out of the 

receiving environment and from being accessed by searbirds and seaducks; 

o a Spill Contingency Plan and a Risk Management and Emergency Response Plan implemented in 

order to minimize the potential for chemical contaminants to enter the environment; and 

o a no-littering policy developed, to minimize exposure of wildlife to contaminants that may be 

found in either the product or packaging (Volume 10, Chapter 20). 

6.5.4 Characterization of Residual Effects 

In Section 6.5.2, six potential effects were evaluated to determine whether they would result in 

residual effects after mitigation. Residual effects are those effects predicted to remain after the 

application of mitigation and management. Two of these effects were rated as having the potential for 

residual effects: 1) disturbance and 2) reduction in reproductive productivity. The significance of 

residual effects is evaluated here for these two effects. Each residual effect is described in this section 

in terms of eight descriptors (see Volume 9, Chapter 1), including: direction, magnitude, duration, 

frequency, geographic extent, reversibility, probability and confidence. The magnitude of the residual 

effect was evaluated by using the information in Table 6.5-1. Table 6.5-2 provides a description of the 

significance ratings used for residual effects.  

6.5.4.1 Disturbance 

The residual effect of disturbance to seabirds and seaducks is considered negative, as it could result in 

altered behaviours of individuals and temporary avoidance of habitats (i.e., functional habitat loss on a 

small temporal scale). It is likely that no flights to the MLA will be required during the open-water season 

either during Construction or Operations, thereby eliminating the potential for disturbance due to aircraft 

noise. Based on the precautionary principle, both ship and aircraft disturbance are evaluated here. 

The magnitude of the effect is anticipated to be moderate, as noise may affect up to 10% of the marine 

wildlife RSA (Table 6.5-2). However, the duration of the effect is expected to be medium, as the effect is 

expected to last until the MLA is decommissioned. The frequency of the effect is anticipated to be 

sporadic. A ship may pass through Bathurst Inlet to the MLA once every six days during Construction and 

once every 12 days during Operations. Aircraft disturbance during the open-water season (overflights and 

landings/take-offs) may occur more regularly (up to once a day during Construction and Operations). 

The effect is anticipated to be regional in extent because both disturbance due to ship and aircraft 

(presence and noise) will take place outside the marine wildlife LSA but within the marine wildlife RSA. 

The effect of disturbance is expected to be reversible as the disturbance due to ships and aircraft use 

will be removed when the MLA is closed. Furthermore, seabirds and seaducks may return to disturbed 

areas within relatively short periods of time following disturbance, and some individuals or species may 

acclimate to regularly occurring disturbance. The likelihood that disturbance to seabirds and seaducks 

will occur is likely, as and concentrations of seaducks and seabirds occur in close proximity to the MLA 

and thus will be exposed to disturbance associated with the presence and noise of ships and aircraft. 

The confidence in the effect rating is high as disturbance to seabirds and seaducks as a result of ship 

traffic and aircraft overflights is well documented in the literature.  

Overall, the effect of disturbance to seabirds and seaducks is assessed as Not Significant. 



SEABIRDS AND SEADUCKS 

SABINA GOLD & SILVER CORP. 6-35 

6.5.4.2 Reduction in Reproductive Productivity 

The residual effect of reduction in reproductive productivity is considered negative, as it could result 

in a decrease to the population of seabirds and seaducks within the marine wildlife RSA. 

The magnitude of this effect is not expected to exceed the limits of natural variation and is therefore 

rated as low. The duration of the effect is expected to be medium as the effect of disturbance will last 

until the MLA is decommissioned. The frequency of the effect is anticipated to be sporadic once shipping 

and aircraft traffic commences, as it is expected that seabirds and seaducks may be temporarily 

disturbed by passing ships, aircraft overflights, and aircraft take-offs/landing during the operational 

window of the MLA (August 25 to October 31). These disturbances could then result in lower female or 

juvenile fitness that may affect the reproductive health of subsequent generations. The extent of the 

effect is regional, as the population of seabirds and seaducks breeding and staging within the marine 

wildlife RSA may be affected by shipping and aircraft traffic associated with the Project. 

The effect of reduction of reproductive productivity is anticipated to be reversible as disturbances will 

cease when the MLA is closed. The likelihood that a reduction in reproductive productivity of seabirds 

and seaducks will occur is unlikely, as disturbances due to ship and air traffic will be brief in nature 

and because of the large availability of undisturbed habitat within the marine wildlife RSA. 

The confidence in the effect rating is medium as it is unknown how the effects of the Project on 

reproduction of seabirds and seaducks may interplay with the effects of climate change.  

Overall, the effect of reduction of reproductive productivity in seabirds and seaducks is assessed as Not 

Significant. 

6.5.5 Significance of Residual Effects  

Two residual effects for seabirds and seaducks were assessed and resulted in the following significance 

ratings: 

o disturbance, rated Not Significant; and 

o reduced reproductive productivity, rated Not Significant. 

The criteria used in the determination of the significance of each residual effect is detailed in 

Section 6.5.4 and summarized in Table 6-5-5. Contingent on the implementation of mitigation 

measures outlined in the Wildlife Mitigation and Monitoring Plan (Volume 10; Chapter 20), the 

combined significance of residual effects for seabirds and seaducks is predicted to be Not Significant.  

6.6 POTENTIAL CUMULATIVE EFFECTS ASSESSMENT 

6.6.1 Methodology Overview of Cumulative Effects 

The potential for cumulative effects to occur arises when the residual effects of a Project affect 

(i.e., overlap and interact with) the same VEC that is affected by the residual effects of other past, 

existing or reasonably foreseeable projects or activities. Following the methodology outlined in 

Volume 9 Chapter 1, a cumulative effects assessment is conducted as there are residual effects for the 

VEC seabirds and seaducks. The following residual effects are included in the potential cumulative 

effects assessment: disturbance and reduction in reproductive productivity. 



 

 

Table 6.5-5.  Summary of Residual Effects on Seabirds and Seaducks and Overall Significance Rating 

Description of 

Residual 

Effects 

Significance Criteria Likelihood of Occurrence Overall Significance Rating 

Direction 

(positive, 

neutral, 

negative) 

Magnitude 

(negligible, 

low, 

moderate, 

high) 

Duration 

(short, 

medium, 

long) 

Frequency 

(once, 

sporadic, 

continuous) 

Geographic 

Extent 

(footprint, 

local, 

regional, 

beyond 

regional) 

Reversibility 

(reversible, 

reversible 

with effort, 

irreversible) 

Probability 

(unlikely, 

moderate, 

likely) 

Confidence 

(low, 

medium, 

high) 

Not significant 

(N); 

Significant (S); 

Positive (P) 

Disturbance Negative Moderate Medium Sporadic Regional Reversible Likely High N 

Reduction in 

Reproductive 

Productivity 

Negative Low Medium Sporadic Regional Reversible Unlikely Medium N 
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The cumulative effects assessment (CEA) is detailed in Volume 9, Chapter 1, and is comprised of the 

following activities: 

1. Undertaking a scoping exercise to identify the potential for Project-related residual effects to 

interact with residual effects from other human activities and projects within a specified CEA 

boundary. For wildlife, this boundary is typically defined by the home range of a wildlife VEC 

within the particular life cycle season within which the Project may influence the VEC. 

2. Identifying and predicting potential cumulative effects that may occur and implementing 

additional mitigation measures to minimize the potential for cumulative effects where possible. 

3. Identifying cumulative residual effects after the implementation of mitigation measures. 

4. Determining the significance of any cumulative residual effects.  

In addition, the contribution of the Project to the overall cumulative effect on the VEC is assessed to 

identify how much of the cumulative effect can be apportioned to the Project as compared to other 

project and activities within the CEA boundary for the VEC. Two assessment scenarios are analyzed to 

understand the Project’s incremental contribution to the cumulative residual effect: 1) Future case 

without the Project; and 2) Future case with the Project (Volume 9, Chapter 1).  

The cumulative residual effects are rated for only those including the Future case with the Project 

using the same criteria applied in the Project-related effect assessment methodology (Volume 9, 

Chapter 1). Indicators used for assessing the magnitude of residual cumulative effects were the same 

as those used for assessing the magnitude of Project-related residual effects (Section 6.5.1.1). 

Magnitude ratings for cumulative effects were based on the same criteria used to rate the magnitude 

of Project-related effects (Section 6.5.1.2), with the exception that for habitat-based indicators, 

values were compared to the amount of habitat available within the CEA boundary for seabirds and 

seaducks (Section 6.6.1.1).  

The overall significance of the cumulative residual effect was determined based on the same 

eight attributes used for rating the significance of Project-related effects: direction, magnitude, 

duration, frequency, geographic extent, reversibility, probability of occurrence, and confidence in the 

analyses and conclusions (Volume 9, Chapter 1) and wildlife specific definitions (Section 6.5.1.3). 

6.6.1.1 Spatial Boundaries for Cumulative Effects Assessment 

The marine wildlife RSA was used as the spatial boundary for the cumulative effects assessment 

boundary (see Section 6.4.1.2). The marine wildlife RSA boundary was selected as seabirds and 

seaducks breeding in terrestrial habitats within the marine wildlife RSA would likely also use adjacent 

marine habitats for foraging, moulting, and staging purposes (i.e., their home range during the 

breeding and migration periods could be contained within the marine wildlife RSA). Generally, seabird 

and seaduck species breeding in Bathurst Inlet could forage from 15 to 30 km from their nest site 

(Mallory and Fontaine 2004). During the moulting and staging periods, birds can travel distances of 

15 to 45 km. Moulting (flightless) birds are capable of swimming more than 15 km between coastal 

moulting sites (Flint et al. 2004). Male Pacific common eiders breeding in northern Bathurst Inlet and 

Elu Inlet appear to moult and stage near areas used for nesting. Female common eiders may move 

upwards of 45 km from their nesting site (Mosbech et al. 2006; Dickson 2012), but females from the 

population breeding in Bathurst and Elu Inlets moulted within Parry Bay and Melville Sound in close 

proximity to their terrestrial nesting areas (Dickson 2012).  
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Therefore, seabirds and seaducks that use habitat near the MLA when the facility is operational 

(August 25 to October 31) could be expected to use marine habitats upwards of 45 km from the MLA 

(i.e., within the marine wildlife RSA) and thus interact with other development projects in that area. 

6.6.1.2 Temporal Boundaries for Cumulative Effects Assessment 

The temporal boundaries used for the cumulative effects assessment are the timescale of past, 

present, and reasonably foreseeable future projects as described in Volume 9, Chapter 1. 

6.6.2 Potential Interactions of Residual Effects with other Projects 

Two residual Project-related effects were identified during seabirds and seaducks effects assessment: 

disturbance due to noise and reduction in reproductive productivity. Other projects with marine 

related residual effects (in Bathurst Inlet) may contribute cumulatively to the effects of disturbance 

due to noise and reduction in reproductive productivity in seabirds and seaducks. 

Two reasonably foreseeable future projects occur within the wildlife marine RSA, the Bathurst Inlet 

Port and Road (BIPR) project and the Hackett River project. Both projects propose seasonal shipping 

through Bathurst Inlet. The BIPR port site is located roughly 15 km to the southeast of the MLA. 

The Hackett River project may use this port site if the BIPR project is approved by NIRB; otherwise, a 

port facility for the Hackett River may be built roughly 30 km southeast of the MLA. For the purposes of 

this assessment, both projects are assumed to operate from the BIPR port site. 

There is a small amount of shipping that presently occurs within Bathurst Inlet. Typically, the Bathurst 

Inlet Lodge at Kingaok receives an annual sealift via tug assisted barge or small cargo ship from Hay 

River, Northwest Territories. Guests of the Bathurst Inlet Lodge may participate in tours to view 

wildlife and heritage sites by boat along the shoreline of Bathurst Inlet both to the north and south of 

Bathurst Inlet Lodge. The Elu Inlet Lodge, located in Elu Inlet which connects to Bathurst Inlet in the 

north, may also receive an annual sealift, and guests can participate in local wildlife viewing and 

heritage site tours along the shores of Elu Inlet. In addition, some local land users from Cambridge Bay 

access Bathurst Inlet by boat throughout the summer and fall to hunt, fish, and trap (Volume 8; 

Chapter 4). These local shipping activities were not considered within the seabirds and seaducks 

cumulative effects assessment, as they are not associated with a past, existing, or reasonably 

foreseeable future development identified in the cumulative effects assessment methodology outlined 

in Volume 9, Chapter 1. However, these shipping activities have occurred within Bathurst Inlet for 

many years and are expected to continue occurring into the future with regularity either by sealift or 

other means. 

6.6.2.1 Disturbance 

The effect of disturbance in searbirds and seaducks due to the Back River Project was rated as Not 

Significant with a moderate (aircraft disturbance) to low (ship disturbance) magnitude in the effects 

assessment. Potential disturbance resulting from ship and air traffic if the BIPR and Hackett River 

projects are developed may contribute to an additive effect on seabirds and seaducks in marine habitat 

disturbed by the Back River Project (Section 6.5.2.2). Increased disturbance to seabirds and seaducks is 

expected to result in increased alert behaviours and incidences of flushing and flight, which could 

result in more permanent avoidance of habitat due to increased frequency of exposure. 
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Calculation of Cumulative Disturbance to Seabirds and Seaducks 

Vessel Traffic 

Cumulative disturbance due to vessel traffic was evaluated qualitatively using similar methods as 

outlined in the effects assessment (Section 6.5.2.2). The operational window of the BIPR port site is 

from mid-July to late October, which will overlap the operational window of the MLA (August 25 to 

October 31). 

Aircraft Traffic 

Cumulative disturbance due to aircraft was evaluated quantitatively and qualitatively using similar 

methods as outlined in the effects assessment (Section 6.5.2.2). The area in which seabirds and 

seaducks may be affected by aerial disturbance was calculated and used as a key indicator of this 

potential effect. 

To calculate the area of cumulative disturbance due to aircraft, it was assumed that the aircraft used 

for the construction and use of the BIPR port are similar to that used for Back River Project (Twin 

Otter). The aircraft noise modeling profile for the aircraft centered on the Inlet directly east of the 

MLA was overlaid with the same profile centered on the BIPR port site. The area of overlap between 

these two aircraft noise profiles was calculated.  

Evaluation of Cumulative Disturbance to Seabirds and Seaducks 

Vessel Traffic 

It is estimated that a maximum of 20 one-way trips travelling to and from the MLA for the Back River 

Project during the Constructions phases, and up to 10 one-way trips during Operations. The frequency 

of vessel traffic travelling through Bathurst Inlet associated with the Back River Project is one trip 

every three to four days during Construction, and one trip every seven days during Operations 

(assuming ship transits are evenly spaced during the 68 day operational window of the MLA between 

August 25 and October 31). 

Shipping traffic from the BIPR port site for the BIPR and Hackett River projects will include barges and 

large (up to 50,000 DWT) tankers capable of carrying oil/bulk and ice strengthened to Type B to CAC 2 

Ice Class. It is assumed that up to 10 round trips per year (20 one-ways trips) would be required for the 

Hackett Project to deliver supplies and export concentrate. The vessel traffic associated with the BIPR 

project includes up to 6 round trips per year (12 one-way trips) for the purposes of community resupply 

and delivering supplies to users of the BIPR all-weather road. 

Assuming that ship transits are evenly spaced during the operational window of the BIPR port (mid-July 

to late October), there may be one trip every three days travelling through Bathurst Inlet for the BIPR 

and Hackett River projects. Vessel traffic associated with these two projects will increase the number 

of trips through Bathurst Inlet by roughly 19 one way trips during the operational window the Back 

River Project MLA (August 25 to October 31).  

Therefore, during Construction of the Back River Project, there may be one ship every two days passing 

through Bathurst Inlet if the BIPR and Hackett River projects are developed at the same time, with that 

number decreasing to one trip every three days during Operations of the MLA. Alternatively, it is possible 

that there may be multiple passage per day, with greater than two to three days separating trips. 

Cumulatively, there is roughly a two-fold increase in the amount of shipping through Bathurst Inlet 

during the period when the MLA will be used if the BIPR and Hackett River projects are developed 
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relative to the Back River Project alone. Therefore, moulting and staging birds using habitat, such as 

the staging areas in the vicinity of the MLA (e.g., 1.2 km to the north, 1.5 km to the southwest) will 

experience more frequent disturbances due to vessels transiting to the BIPR port. For this reason, a 

cumulative residual effect due to vessel traffic on seabirds and seaducks is expected. 

Air Traffic 

During the Construction and Operations phase of the Back River Project, there will be up to six flights 

per week with a Twin Otter (or equivalent) when the MLA is active between August 25 and October 31. 

During closure of the MLA, there will be a maximum of three flights per week. It is assumed that there 

would be approximately three flights per week for the BIPR project in addition to those for the Back 

River Project. Thus, the total cumulative number of flights per week is expected to be approximately 

nine flights per week, resulting in greater than one flight per day during the open-water season.  

The total area for the cumulative effects of aircraft disturbance due to the Back River Project and BIPR 

project is 31,577 ha, while the area of disturbance overlap (i.e., the area where noise from aircraft 

servicing the Back River Project and BIPR project would overlap) is equivalent to 18,122 ha. 

Cumulatively, the total area accounts for approximately 11% of the wildlife marine RSA, while the area 

of overlap accounts for 6% (Figure 6.6-1).  

The effect of disturbance is anticipated to result in a cumulative residual effect on seabirds and 

seaducks. A moderately small proportion of marine habitat within the marine wildlife RSA (11%) will be 

subject to intermittent noise from aircraft; seabirds and seaducks within these areas are expected to 

react primarily with short-term responses (e.g., flight), although long-term responses (avoidance or 

habituation) may occur due to the increased frequency of flights. 

6.6.2.2 Reduction in Reproductive Productivity  

The potential for a reduction in reproductive productivity in seabirds and seaducks was rated as Not 

Significant with a low magnitude in the effects assessment. This potential effect is included in the 

cumulative effects assessment because a reduction in reproductive productivity can be interpreted as 

the cumulative effect of all other effects on seabirds and seaducks, such as disturbance and the effects 

of climate change combined.  

The contribution of the Back River Project to cumulative effects of reduction of reproductive 

productivity on seabirds and seaducks is anticipated to be small relative to the effects related to the 

use of the BIPR port site. If the BIPR port site becomes operational, then there will in an increase in air 

traffic to the south of the MLA that has a large overlap with areas disturbed by air traffic for the Back 

River Project. Furthermore, if the BIPR project becomes operational, the Hackett River Project will 

also use this port for shipping of fuel, supplies, and concentrate, which will have a two-fold increase in 

the number of ships transiting through Bathurst Inlet. It is likely that increase ship and air traffic will 

result in increased disturbance of seabirds and seaducks using marine habitat in lower Bathurst Inlet. 

This could have large consequences on the reproductive health of these seabird and seaduck 

populations during sensitive periods (e.g., moulting, staging), if frequent disturbances have high 

energetic costs that lower individual fitness. 

Reduction in reproductive productivity is very difficult, or impossible to measure, but is rated as a 

residual effect based on a conservative assessment of the potential for other effects to interact and 

cause a reduction in reproductive productivity. 
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6.6.3 Identification of Mitigation and Management Measures 

It is assumed that mitigation measures for the Hackett and BIPR projects will be similar to those 

applied for the Back River Project and will meet or exceed best management practices. For a list of 

mitigation and management measures applied for seabirds and seaducks at the Back River Project, see 

Section 6.5.3 and Volume 10, Chapter 20. 

6.6.4 Characterization of Cumulative Effects 

6.6.4.1 Disturbance 

The residual effect of disturbance is considered negative, as it could result in altered behaviours of 

individuals and potentially avoidance of habitats, albeit only for short periods of time.  

Noise from the Back River Project and the BIRP project will cumulatively disturb approximately 11% of 

the marine wildlife RSA, though the area where disturbance would overlap between the two projects is 

6% of the marine wildlife RSA (Table 6.5-2). Mitigation measures will be in place to avoid distance in 

known staging areas for seabirds and seaducks and flights will occur intermittently (approx. nine flights 

per week). Thus, although the area of cumulative disturbance is greater than 4.9% of the marine 

wildlife RSA (which would be rated as a moderate magnitude), the overall magnitude of the effect of 

cumulative disturbance is expected to be low. The duration of the effect is expected to be medium 

term, as the effect of cumulative disturbance from ships and air traffic will cease once the MLA is 

closed (i.e., life of the Back River Project). The frequency of the effect is anticipated to be sporadic. 

The effect of disturbance is anticipated to be reversible, as birds are expected to resume normal 

behaviours following the cessation of disturbance events (e.g., once MLA and BIPR port site are closed). 

The effect is anticipated to be regional in extent because both disturbance due to ship and aircraft 

(presence and noise) will take place outside the marine wildlife LSA but within the marine wildlife RSA. 

The likelihood that disturbance to seabirds and seaducks will occur is likely, as concentrations of 

seaducks and seabirds occur in close proximity to the MLA and along the shallow, western shoreline of 

Bathurst Inlet between the MLA and BIPR port site. Therefore, large groups of birds will be exposed to 

cumulative disturbance associated with the presence and noise of ships and aircraft from the Back 

River Project and the BIPR and Hackett River projects. The confidence in the effect rating is high as 

disturbance to seabirds and seaducks as a result of ship traffic and aircraft overflights is well 

documented in the literature.  

Overall, the cumulative residual effect of disturbance for seabirds and seaducks is assessed as Not 

Significant. 

6.6.4.2 Reduction in Reproductive Productivity 

The residual effect of reduction in reproductive productivity is considered negative, as it could result 

in a decrease to the population of seabirds and seaducks in the regional area.  

The magnitude of this effect is not expected to exceed the limits of natural variation and is therefore 

rated as low. The duration of the effect is expected to be medium term (life of the Back River 

Project). The frequency of the effect is anticipated sporadic once shipping and aircraft traffic 

commences, as it is expected that seabirds and seaducks may be temporarily disturbed by passing 

ships, aircraft overflights, and aircraft take-offs/landing. These disturbances could then result in lower 

female or juvenile fitness that may affect the reproductive health of subsequent generations. The 

extent of the effect is regional, as the population of seabirds and seaducks breeding and staging within 

the marine wildlife RSA may be affected by shipping and aircraft traffic associated with the Project. 
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The effect of reduction of reproductive productivity is anticipated to be reversible as disturbances will 

cease when the MLA and BIPR port site are closed, after which seabird and seaduck populations are 

expected to return to baseline conditions within a few years. The likelihood that a reduction in 

reproductive productivity seabirds and seaducks will occur is unlikely, as disturbances due to ship and 

air traffic will be brief in nature and because of the large availability of undisturbed habitat within the 

marine wildlife RSA. The confidence in the effect rating is medium as it is unknown how the effects of 

the Project on reproduction of seabirds and seaducks may interplay with the effects of climate change.  

Overall, the cumulative effect of reduction of reproductive productivity for seabirds and seaducks is 

assessed as Not Significant. 

6.6.5 Significance of Cumulative Residual Effects 

Following methodology in Volume 9 Chapter 1 for determining significance, as well as the wildlife 

definitions for magnitude (Table 6.5-2) and significance (Table 6.5-3), the two residual cumulative 

effects on seabirds and seaducks are expected to have the following significance:  

o disturbance, rated Not Significant; and 

o reduction in reproductive productivity, rated Not Significant. 

The criteria used in the determination of the significance of each cumulative residual effect is detailed 

in Section 6.5.4 and summarized in Table 6.6-1. Overall, the combined significance of residual 

cumulative effects on seabirds and seaducks is predicted to be Not Significant.  

6.7 TRANSBOUNDARY EFFECTS 

As outlined in Section 4 of Volume 9 (DEIS Methods), the potential for transboundary effects of the 

Project were determined based on whether residual project effects could operate cumulatively with 

effects of projects in other jurisdictions. Transboundary effects can occur when VECs or the zone of 

influence of a project moves across jurisdictional borders.  

All seabird and seaduck species that breed within the marine wildlife RSA migrate outside of Nunavut. 

Exposure to disturbance from the Back River Project and the reasonably foreseeable future BIPR and 

Hackett River projects is expected to result in short term alterations in behaviour and distribution of 

seabirds and seaducks that may ultimately affect the reproductive health of these regional, breeding 

populations as a whole. However, reduction in reproductive productivity is considered unlikely, even at 

the cumulative scale. Therefore, the only effect that may cross jurisdictional boundaries, i.e., lowered 

productivity that may affect the overall population health of seabirds and seaducks, is not expected, 

and transboundary effects are not evaluated further.  

6.8 MITIGATION AND ADAPTIVE MANAGEMENT 

6.8.1 Mitigation Measures 

Extensive mitigation and management plans will be in place to minimize or eliminate potential effects 

on the VEC seabirds and seaducks. The Wildlife Mitigation and Monitoring Plan (Volume 10, Chapter 20) 

contains the management plans that will be in place to reduce or eliminate potential effects to wildlife 

including seabird and seaducks. Mitigation measures specific to seabirds and seaducks are listed in 

Section 6.5.3 and are summarized in Table 6.8-1 at the end of this section. 



 

 

Table 6.6-1.  Summary of Cumulative Residual Effects to Seabirds and Seaducks and their Significance 

Cumulative 

Residual Effects 

Evaluation Criteria 

Likelihood of Occurrence of Cumulative 

Residual Effects Significance of Cumulative Residual Effects 

Direction 

(positive, 

neutral, 

negative) 

Magnitude 

(negligible, 

low, 

moderate, 

high) 

Duration 

(short, 

medium, 

long) 

Frequency 

(once, 

sporadic, 

continuous) 

Geographic 

Extent 

(local, 

regional, 

beyond 

regional) 

Reversibility 

(reversible, 

reversible 

with effort, 

irreversible) 

Probability 

(unlikely, 

moderate, 

likely) 

Confidence 

(low, 

medium, 

high) 

Not Significant (N), 

Significant (S), 

Positive (P) 

Disturbance Negative Low Medium Sporadic Regional Reversible Likely High N 

Reduction in 

Reproductive 

Productivity 

Negative Low Medium Sporadic Regional Reversible Unlikely Medium N 
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In addition, a number of mitigation and management measures will be in place to minimize potential 

Project-related effects to air quality, marine water/sediment quality, and marine habitat quality. 

These mitigation and management measures will also serve to protect wildlife including seabirds and 

seaducks. Details of these strategies can also be found in the following chapters: 

o Noise and Vibration: Volume 4, Chapter 2. The Noise Abatement Plan can be found in 

Volume 10, Chapter 18; 

o Air Quality: Volume 4, Chapter 1. The Air Quality Monitoring and Management Plan can be 

found in Volume 10, Chapter 17 and the Incinerator Management Plan can be found in 

Volume 10, Chapter 11; and 

o Marine Water, Sediment, and Fish: marine water, sediment, and fish: Volume 7, Chapters 2, 3, 

4, and 5. The Aquatic Effect Management Plan can be found in Volume 10, Chapter 19. 

Other management plans will also be implemented to protect the environment, details of which are 

found in the following chapters of Volume 10: 

o Overall Environmental Management Plan: Chapter 1. 

o Environmental Protection Plan: Chapter 2. 

o Risk Management and Emergency Response Plan: Chapter 3. 

o Fuel Management Plan: Chapter 4. 

o Spill Contingency Plans: Chapter 5.  

o Oil Pollution Emergency Plan: Chapter 6. 

o Site Water Monitoring and Management Plan: Chapter 7. 

o Ore Storage Management Plan: Chapter 8. 

o Mine Waste Rock and Tailings Management Plan: Chapter 9. 

o Landfill and Waste Management Plan: Chapter 10. 

o Hazardous Materials Management Plan: Chapter 12. 

o Explosive Management Plan: Chapter 13. 

o Road Management Plan: Chapter 14. 

o Shipping Management Plan: Chapter 15. 

o Borrow Pits and Quarry Management Plan: Chapter 16. 

o Fish Offsetting Plan: Chapter 21 

o Metal Leaching and Acid Rock Drainage Management Plan: Chapter 22. 

o Socio-economic Monitoring Plan: Chapter 23. 

o Mine Closure and Reclamation Plan: Chapter 29. 
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6.8.2 Mitigation by Project Design 

Mitigation for potential effects of the Project on wildlife was taken into consideration in the design of 

the Project. A key mitigation strategy is the use of baseline data on the distribution and movements of 

wildlife to ensure that Project infrastructure avoids key wildlife habitat (e.g., staging areas for 

seabirds and seaducks). The process of Project design and avoidance was conducted during the 

preparation phase for the DEIS, and the DEIS evaluates the potential for effects given the locations of 

Project infrastructure and timing of Project activities in the redesign of Project elements. Table 6.8-1 

at the end of this section lists mitigation measures that have been incorporated into the Project design 

to minimize effects on seabirds and seaducks.  

6.8.3 Best Management Practices 

The Wildlife Mitigation and Monitoring Plan (Volume 10 Chapter 20) includes eight separate plans 

designed to eliminate or minimize effects of the Project on wildlife. The plans are focused on distinct 

sources of effects on wildlife, including roads, noise, wastes, and aircraft, and on strategies to 

minimize attractants and ensuing problem wildlife. Best management practices to mitigate effects to 

seabirds and seaducks are listed in Section 6.5.3 and in Table 6.8-1 at the end of this section. 

6.8.4 Adaptive Management 

Wildlife management for the Project will be undertaken using an adaptive management approach. 

Mitigation and management strategies reflect current best management practices, but these will need 

to be reviewed periodically to ensure they remain effective in minimizing effects to wildlife. 

This review process will be guided by information gathered from the Wildlife Effects Monitoring 

Program (WEMP) detailed in the Wildlife Mitigation and Monitoring Plan (Volume 10, Chapter 20) and 

scientific knowledge. Newly-devised best management guidelines from collaborating organizations or 

regulators will be integrated should these become available. The mitigation and management 

strategies in the Wildlife Mitigation and Monitoring Plan may be amended pending further literature 

reviews, scientific findings and management needs. An adaptive management approach will allow 

timely response to concerns as they arise throughout the life of the Project. 

The need for any corrective actions to on-site management or installation of additional control 

measures will be determined on a case-by-case basis. Indications of the need for corrective actions and 

additional control measures may occur: 

o if negative wildlife interactions become a concern; or 

o if results from the WEMP, which will monitor wildlife around the mine infrastructure and 

activities, show adverse effects to wildlife. 

The Wildlife Mitigation and Monitoring Plan will be updated as needed following changes to current 

standards as defined by community, scientific, or regulatory bodies. 

6.8.5 Monitoring 

As part of the Wildlife Mitigation and Monitoring Plan (Volume 10, Chapter 20) that was developed for 

the Project, a Wildlife Effects Monitoring Program (WEMP) will be implemented to evaluate the 

effectiveness of mitigation in reducing residual effects on wildlife VECs. The proposed WEMP will be 

comprised of two types of monitoring: facility-specific monitoring, and focal species monitoring.  
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6.8.6 Summary Table of Mitigation and Adaptive Management Measures 

Table 6.8-1 includes all planned mitigation and adaptive management measures applicable for all 

seabirds and seaducks. 

Table 6.8-1.  Summary of Mitigation and Management Measures Applicable to Seabirds and 

Seaducks 

Mitigation Category Mitigation Measures 

1. Mitigation by Project Design 

1. Project infrastructure designed to avoid, where possible, identified seabird and seaduck 

sensitive areas, such as identified moulting and staging habitat. 

 2. Infrastructure designed to minimize the Project footprint. 

 

3. Winter road access corridors only (no all-weather roads for re-supply routes or between the 

Goose and George Properties). 

4. Buildings designed and maintained to exclude wildlife. 

 

5. Only geochemically suitable rock quarries and borrow sources used to construct roads, pads, 

and structures. 

2. Best Management Practices 

 

1. Pre-determined flight paths developed to provide horizontal as well as vertical buffer 

distances between flight paths and sensitive seabird and seaduck habitats (e.g., moulting 

and staging areas). 

 

2. Pilot education to instruct pilots as to the negative effects of overflights on wildlife species 

and maintaining a minimum prescribed altitude when possible wherever seabirds and 

seaducks are observed. 

 3. Wildlife given the right-of-way on all roads at all times. 

4. A waste and wildlife attractant management protocol developed. 

 

5. A policy of no feeding and no intentional attraction of wildlife developed, disseminated to 

all Project and contractor employees during employee orientation, and enforced. 

 

6. A policy of no littering developed disseminated to all Project and contractor employees 

during employee orientation and enforced. 

 

7. A policy prohibiting hunting from and within a buffered area along all infrastructure 

developed and enforced. 

 

8. An Employee Wildlife Education Program developed for all site staff and contractors to 

ensure awareness of applicable wildlife sensitive issues and mitigation measures. 

3. Adaptive Management 

 

1. The need for any corrective actions to on-site management or installation of additional 

control measures will be determined on a case-by-case basis. Indications of the need for 

corrective actions and additional control measures may be included: 

• if negative wildlife interactions become a concern, or  

• if results from the WEMP, which will monitor wildlife around the mine infrastructure 

and activities, show adverse effects to wildlife. 

 

2. The Wildlife Effects Monitoring Program (which outlines the monitoring program) will be 

updated as needed following changes to current standards as defined by community, 

scientific, or regulatory bodies. 

(continued) 
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Table 6.8-1.  Summary of Mitigation and Management Measures Applicable to Seabirds and 

Seaducks (completed) 

Mitigation Category Mitigation Measures 

4. Monitoring  

 

Facility-specific monitoring program to assess the effectiveness of mitigation measures used to 

minimize effects of the Project on wildlife. This plan may include: 

 1. footprint monitoring to monitor habitat loss; 

 2. noise monitoring to monitor disturbance to wildlife; 

 3. human activity monitoring of Project site roads and winter roads; 

 

4. nest avoidance monitoring to identify active bird nests at risk of disturbance from 

vegetation clearing; 

 

5. wildlife-vehicle interaction monitoring to document wildlife-vehicle collisions, to identify 

sections of road where wildlife might be at risk of collisions and to develop mitigation 

measures to minimize wildlife-vehicle interactions; and 

 

6. incidental wildlife reporting to record general wildlife activity in the Project area and 

identify unexpected or potential conflicts posed by the Project facilities to wildlife and 

adaptively manage conflicts where possible. 

 

Focal-species monitoring program to monitor Project-related effects on specific terrestrial 

wildlife species including: 

 

1. monitoring migratory birds (upland birds, waterbirds, and seabirds and seaducks) near the 

Goose and George Properties as well as the MLA to assess the zone of influence of the 

Project on these species. 

6.9 PROPOSED MONITORING PROGRAMS 

As part of the Wildlife Mitigation and Monitoring Plan (Volume 10, Chapter 20) that was developed for 

the Project, a Wildlife Effects Monitoring Program (WEMP) will be implemented to evaluate the 

effectiveness of mitigation in reducing residual effects on wildlife VECs. The proposed WEMP will be 

comprised of two types of monitoring: 

1. Facility-specific monitoring is designed to: 

− monitor wildlife interactions with Project Infrastructure; 

− monitor mitigation actions and their efficacy; and 

− identify opportunities for adaptive management. 

2. Focal-species monitoring is designed to: 

− evaluate impact predictions in the effects assessment; 

− continuously reduce uncertainty of Project effects on wildlife; and 

− collaborate with other industry parties, government, and Inuit peoples in the event that 

long-term wildlife monitoring programs are initiated in the Kitikmeot Region of Nunavut. 

Details specific to these monitoring programs can be found in the Wildlife Mitigation and Monitoring 

Plan (Volume 10, Chapter 20). Strategies specific to seabirds and seaducks are summarized in the 

following sections. 
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6.9.1 Wildlife Mitigation and Monitoring Plan 

6.9.1.1 Facility-specific Monitoring 

Certain Project facilities, structures, and activities pose potential obstacles and hazards for wildlife. 

These facilities will be monitored to determine whether wildlife effects are occurring and to ensure 

that mitigation commitments are being implemented and are effective. 

Facilities that will be monitored for wildlife interactions may include: 

o Project site roads and winter roads (when actively used or when road construction is taking 

place); 

o active mine sites: Goose Property and George Property; 

o the Marine Laydown Area; and 

o areas with exploration drilling activities. 

The facility-specific monitoring program may include the following and is detailed in the Wildlife 

Mitigation and Monitoring Plan (Volume 10, Chapter 20): 

o Footprint monitoring; 

o Noise Monitoring; 

o Human activity monitoring; 

o Pit and Quarry Wall Nest Monitoring; 

o Waste Management Monitoring; 

o Skirting/Fencing Monitoring; 

o Wildlife-vehicle Interactions Monitoring; 

o On-ice Monitoring at the MLA; and 

o Incidental Wildlife Monitoring. 

6.9.1.2 Focal-species Monitoring 

The focal-species monitoring program is proposed to include monitoring seabirds and seaducks by aerial 

and ground-based survey. Incidental observations of seabirds and seaducks detected during other 

wildlife monitoring surveys will continue to be recorded. 

The objective of this monitoring program will be to monitor trends over time in the distribution and 

productivity of seabirds and seaducks spatially in relation to the MLA. 

Methods for data management and analysis will follow those for waterbirds (Volume 10, Chapter 20).  

6.10 IMPACT STATEMENT 

Six potential effects on the VEC seabirds and seaducks due to the Project were identified. These 

six potential effects are: habitat alteration, disturbance, direct mortality, indirect mortality, exposure 
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to contaminants, and reduction in reproductive productivity. This last potential effect was included to 

evaluate additive interactions between the other potential effects. 

Project-related effects can occur at the scale of individuals, resulting in changes to behaviour, 

physiological condition, reproductive productivity, and survival. Effects on individuals can have 

population-level consequences, such as changes in population size, spatial distribution, and reproductive 

and mortality rates. Effects that result in population-level consequences are of greater concern than 

effects on individuals, especially if these result in population decline. Thus, sustained population health 

of seabirds and seaducks was used as the key criterion to assess potential residual effects. 

Consideration of the mitigation and management activities planned to reduce potential effects on 

seabirds and seaducks resulted in the evaluation of two potential effects as likely having residual 

effects after mitigation: disturbance and reduced productivity. These effects are rated with a 

moderate to low magnitude and are rated as Not Significant, contingent on the implementation of 

mitigation measures outlined in the Wildlife Mitigation and Monitoring Plan (Volume 10, Chapter 20).  

Potential cumulative effects to seabirds and seaducks resulting from the Back River Project and 

reasonably foreseeable future BIPR and Hackett River projects were assessed. Overall, the combined 

significance of the cumulative residual effects (both for disturbance and reduced productivity) is 

anticipated to be Not Significant. Cumulative residual effects were rated as moderate to low 

magnitude and were reversible. Therefore, the cumulative effect of the Back River Project and 

BIPR and Hackett River projects is not expected to affect seabirds and seaducks on a population level. 

6.11 SUPPORTING AND SUPPLEMENTAL INFORMATION 

This section provides information on seabirds and seaducks requested by the NIRB guidelines or a 

regulator that was not included in the effects assessment. Specifically, this section includes 

information on shipping outside of the marine wildlife RSA, both in the context of existing shipping 

traffic and additional shipping traffic for the Back River Project, and the potential seabird and 

seaduck species that may occur along this shipping route outside the marine wildlife RSA during the 

open-water season. 

The Back River Project will include shipping outside of the marine wildlife RSA. Shipping will occur 

along an existing shipping route through the Northwest Passage from Bathurst Inlet through 

Coronation Gulf, Dease Strait, Queen Maud Gulf, Victoria Strait, Franklin Strait, Peel Sound, Barrow 

Strait, and out through Lancaster Sound during the open-water season (August through October). The 

existing shipping traffic through Lancaster Sound in the Northwest Passage is on average 17 ships and 

up to 36 ships between September 1 and October 31 (Baffinland 2012). The Back River Project will 

increase this number by 5 to 10 ships (up to 20 one-way sailings) during this time. A total of 

5 to 10 ships per year (up to 20 one-way trips) may occur during the Construction phase and 3 to 

5 ships per year (up to 10 one-way trips) may occur during the Operations phase (see details in 

Volume 2).  

Several species of seabirds and seaducks in addition to those discussed in Section 6.1 occur along the 

Northwest Passage, including black-legged kittiwake (Rissa tridactyla), black guillemot 

(Cepphus grille), king eider (Somateria spectabilis), northern fulmar (Fulmarus glacialis), Ross’s 

goose (Chen rossii), and thick-billed murre (Uria lomvia). Other species may also occur, though their 

presence would be infrequent. Some species may only use marine areas along the Northwest Passage 

during one part of the open-water season (e.g., staging), and others occur in low numbers or have 

restricted breeding ranges in the Arctic. These species include Atlantic puffin (Fratercula arctica), 
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dovekie (Alle alle), ivory gull (Pagophila eburnean), Ross’s gull (Rhodostethia rosea), 

Sabine’s gull (Xema sabini), and Thayer's gull (Larus glaucoides). Ivory and Ross’s gulls have reached 

critically low population numbers in the Canadian Arctic. The Species at Risk Act (SARA) lists these 

two species on Schedule 1 as Endangered (ivory gull) and Threatened (Ross's gull; Government of 

Canada 2012).  

The Arctic is an important breeding area for many seabird and seaduck species. Several areas along 

the coasts of the Arctic mainland host large numbers of breeding waterfowl, such as the Queen Maud 

Gulf Migratory Bird Sanctuary and the Kent Peninsula (Mallory and Fontaine 2004; Zinifex 2007; 

Dickson 2012). The islands of the Arctic Archipelago also contain breeding and staging habitat for a 

large number of seabirds and seaducks. In particular, the coastal areas and islands within the vicinity 

of Barrow Strait/Lancaster Sound contain several well-known breeding colonies. The Barrow 

Strait/Lancaster Sound area supports large percentages of the Canadian Arctic population of thick-

billed murre (27%), northern fulmar (57%), and black-legged kittiwake  (35%; Mallory and 

Fontaine 2004). 

Breeding areas for seabirds and seaducks that are adjacent to or near the Northwest Passage are 

mapped in Figures 6.11-1 and 6.11-2. Most of these areas are identified as Key Marine and Terrestrial 

Habitat Sites (KMHS and KMTS), or have been identified as IBAs (Section 6.1.4). KMTS surrounding 

terrestrial breeding sites were delineated using a 15 or 30 km buffer from land, the buffered areas 

relating to the species occupying the terrestrial site and primary area in which that species forage 

while nesting and raising young (roughly from June through early August). For example, marine 

habitats extending 30 km from nesting sites were used for long ranging species such as thick-billed 

murre and black legged kittiwakes, while 15 km buffers were used for species known to forage closer 

to nesting colonies, such as black guillemots and common eider (Mallory and Fontaine 2004). Some 

KMHSs were identified as important staging or moulting areas used on a regular basis during 

migration. These are sites which are integral to sustaining bird populations either during the 

pre-breeding spring migration (May and June) or post-breeding fall migration (August through 

October). For example, the Bathurst and Elu Inlet KMHS is important for moulting and staging 

purposes; male and female Pacific common eider use marine habitat in this area from July through 

early October. In addition, areas of national importance to migratory birds are designated as 

Migratory Bird Sanctuaries (MBS). MBS, and other areas with territorial or federal protection that are 

important to seabirds and seaducks, are shown on Figures 6.11-1 and 6.11-2. The approximate 

numbers of seabirds and seaducks using these KTHSs or IBAs and other known nesting areas during 

the breeding season are shown in Table 6.11-1. 

There are several areas along the Northwest Passage commercial shipping route where it is likely 

that vessels will pass in close proximity to breeding or staging areas used by a number of seabirds 

and seaducks. In part, the route itself will lessen the frequency of interactions, as ships pass well 

offshore or in mid-channel except in Bathurst Inlet itself, whereas many of the breeding or staging 

areas are located in marine habitats within 30 km from the shores of the mainland and Arctic Islands 

(Figures 6.11-1 and 6.11-2). Shipping for the Project will take place between August 25 and 

October 31, which corresponds with the time when many seabird and seaduck species congregate in 

larger numbers in marine habitats to moult and stage for their southward migration.  
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Table 6.11-1.  Breeding Areas for Seabirds and Seaducks along the Northwest Passage in the 

Southern and Northern Arctic 

Name Designation1 Principle Nesters 

Estimated 

Number of 

Birds2 

Date of 

Estimate 

Southern Arctic/Mainland    

Melbourne Island KMHS, KTHS Greater white-fronted goose, Snow Goose, 

Canada Goose 

Not available 

Queen Maud Gulf MBS, IBA, KTHS Snow Goose, Ross’s Goose, Cackling Goose, 

Brant, Greater White-fronted Goose, Tundra 

Swan, Common Eider, King Eider, Long-tailed 

duck, Northern Pintail, Sandhilll Crane 

1,463,650 1990, 1998 

Jenny Lind Island IBA, KTHS Snow Goose, Ross’s Goose, Cackling Goose 20,500 1990, 1998 

Nordenskiöld 

Islands3 

KMHS, KTHS Pacific Common Eider 11,500 1995 

Northern Arctic/Arctic Islands    

Seymour Island IBA, KMHS, KTHS Ivory Gull* 110 2005 

Cheyne Islands IBA, KTHS Ross’s Gull*, Northern Common Eider, Arctic 

Tern 

1,230 2002, 2006 

Washington Point, 

Baillie-Hamilton 

Island 

IBA, KTHS Black-legged Kittiwake, Black Guillemot, 

Glaucous Gull 

3,000 1975 

Cornwallis Island none Ivory Gull* 3 2005 

Browne Island KTHS, KMHS Black-legged Kittiwake Not available 

Prince Leopold 

Island 

MBS, IBA, KMHS, 

KTHS 

Thick-billed Murre, Northern Fulmar, Black 

Guillemot, Black-legged Kittiwake, Brant, 

Common Eider, Parasitic Jaeger, Glaucous Gull 

362,400 1977 

Northwestern 

Brodeur Peninsula 

IBA,KTHS Ivory Gull* 0** 2005 

Cape Hay MBS, IBA, KMHS Thick-billed Murre, Black-legged Kittiwake 640,000 1975 

Southwest Bylot 

Island 

MBS, IBA, KTHS Snow Goose, Long-tailed Duck, King Eider 156,000 1993 

Cape Liddon IBA, KMHS Northern Fulmar, Black Guillemot 20,200 1977 

Hobnose Inlet IBA, KMHS Northern Fulmar, Glaucous Gull, Thayer's Gull, 

Black Guillemot 

50,000 1977 

Cambridge Point, 

Coburg Island 

IBA, KTHS, 

National Wildlife 

Area 

Black-legged Kittiwake, Thick-billed Murre, 

Northern Fulmar, Black Guillemot, Glaucous 

Gull, Common Eider, Atlantic Puffin 

381,130 2000, 2004 

Eastern Devon 

Island Nunataks 

IBA, KTHS Ivory Gull* 3 2005 

Notes: 
1 KMHS = Key Marine Habitat Site, KTHS = Key Terrestrial Habitat Site, IBA = Important Bird Area, MBS = Migratory Bird 

Sanctuary. 
2 Rounded to nearest 10. 
3 Some habitat sites polygons provided by CWS encompassed both terrestrial and marine habitat, where terrestrial 

habitats were generally clusters of small islands. In these cases, terrestrial habitat sites were mapped with ArcGIS 

around the outer edge of all islands within the boundaries of the polygon as per direction from the CWS. 

* Species listed under Schedule 1 of SARA (2002). 

** No ivory gull were counted on the Brodeur Peninsula in 2005; however, 54 individuals counted in 2004 (COSEWIC 2006).  

Sources: Mallory and Fontaine (2004), IBA (2012b), Latour et al. (2008), COSEWIC (2006), Raven and Dickson (2009), 

Environment Canada (unpublished data). 
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7. Ringed Seals 

7.1 EXISTING ENVIRONMENT AND BASELINE INFORMATION 

7.1.1 Introduction 

Two species of marine mammals occur within the Back River Project marine wildlife RSA in Bathurst 
Inlet – the ringed seal (Phoca hispida), and in less number, the bearded seal (Erignathus barbatus). 
For the purpose of the environmental assessment ringed seal is considered the representative species 
for marine mammals as it is more abundant relative to the bearded seal in the assessment area.  

7.1.2 Population Trends and Conservation 

Canadian populations of ringed seals are not currently listed under the SARA and are designated as Not 
at Risk by COSEWIC (COSEWIC 2012); however the US NMFS raised the status of Arctic ringed seal to 
threatened on December 21, 2012 (NOAA 2012), and COSEWIC listed the ringed seal as a “candidate 
wildlife species” of high priority on December 17, 2012 (COSEWIC 2012). 

Ringed seals are the most abundant marine mammal in the Canadian Arctic. Accurate population 
estimates are difficult to obtain and are based on surveys of visible seals hauled out on the ice in 
spring. These estimates, although typically corrected for seals that are not visible at the time of the 
survey, may substantially underestimate the actual size of the populations. Published estimates include: 

o at least 40,000 ringed seals in the Canadian Beaufort Sea (Stirling, Kingsley, and Calvert 1981); 

o 50,000 in northern Amundsen Gulf (Kingsley 1990); 

o 49,000 in Prince Albert Sound (Kingsley 1990); and 

o 90,000 in the Canadian High Arctic (Kingsley, Stirling, and Calvert 1985; Kingsley 1990). 

Large natural fluctuations in ringed seal numbers have been documented over short periods of time 
(Stirling, Archibald, and DeMaster 1977). For example, in 1974 to 1975, there was a marked decrease 
(50%) in the abundance and productivity of seals in the Canadian Beaufort Sea and Amundsen Gulf 
(Stirling, Archibald, and DeMaster 1977; Smith and Stirling 1978). Stirling et al. (1982) noted a doubling 
of the same population between 1974 and 1979. Another decrease in this same population was reported 
between 1982 and 1985 (Harwood and Stirling 1992). Unusual thick ice conditions were identified as a 
possible cause of the decrease in the seal population, while large-scale immigration was a factor 
attributed to the increase (Stirling, Kingsley, and Calvert 1982). 

There are few population estimates in the literature based on open-water surveys, likely because 
ringed seals are only visible during aerial surveys over open-water in ideal conditions (e.g., low sea 
state, no forward glare). Densities estimated under such conditions are lower than those in spring, and 
highly variable. Estimated densities of ringed seals in the Beaufort Sea during the open-water season 
(late summer) were 0.42/km2 in 1982, 0.15/km2 in 1984, 0.08/km2 in 1985, and 0.19/km2 in 1986 
(Harwood and Stirling 1992). However, it is unclear whether seals were missed on these surveys as they 
are difficult to see during aerial surveys or whether the densities during the open-water season are 
generally lower due to seals dispersing. 

No published population estimates are available for Bathurst Inlet. However, surveys conducted in late 
June 2007 during the ice-covered period provided an uncorrected ringed seal density of 0.3/km2 in 
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Bathurst Inlet (LGL Limited 2007). This survey estimate is well within the range of densities for ringed 
seals seen on the ice during studies in other areas in the Canadian and US Arctic (Table 7.1-1). 
Ringed seals were observed in most parts of the Inlet; however density was considerably lower in the 
southern portion. 

Table 7.1-1.  Observed Ringed Seal Densities on Ice from Other Studies in the Alaskan and 

Canadian Arctic 

Year Country Location Number/km2 Citation 

1975 Canada Central Arctic (early June) 1.32 Finley (1976) 

1975 Canada Central Arctic (late June) 0.67 Finley (1976) 

1978 Canada Baffin Island Fiords 1.72 Finley et al. (1983) 

1979 Canada Northwest Baffin Island 1.31 Finley et al. (1983) 

1980, 1981 Canada Central Arctic 0.27, 0.41 Kingsley et al. (1985) 

1981 to 1983 Canada Beaufort, Amundsen,  
Prince Albert Sound 

0.06 to 0.41 Kingsley (1984) 

1985 to 1999 US North Slope, Alaska 0.58 to 1.67 Frost et al. (2002) 

1997 Canada Barrow Strait Fiords 8.70 Finley (1979) 

1997 to 2002 US Prudhoe Bay Area 0.39 to 0.83 Moulton et al. (2005) 

2004 Canada Coronation Gulf 0.69 LGL Ltd., (2005) 

2007 Canada Bathurst Inlet 0.30 LGL Ltd., (2007) 

 
Additional surveys were conducted during the moulting season (when seals were basking in the sun on 
the ice) in June 2012 as part of the Back River Project wildlife baseline program (Rescan 2013b; 
Appendix V5-5C). An additional survey was conducted in Bathurst Inlet in 2013 as part of a baseline 
program for a neighboring project (Rescan unpublished). Results of these surveys are discussed in 
Section 7.1.5. Currently there are no marine mammal studies reported in the literature that have 
mapped the summer abundance or distribution of ringed seals in Bathurst Inlet. 

7.1.3 Migration Patterns and Distribution 

Ringed seals are year-round residents of the Arctic and are highly adapted for living in the winter fast-
ice environment. Unlike other northern seals such as harp and hooded seals, the ringed seal is 
completely adapted to ice-covered waters and does not migrate to open-water areas in the winter 
(Siegstad et al. 1998). Ice conditions influence ringed seal distribution and abundance (Smith and 
Stirling 1975, 1978; Moulton et al. 2002). During winter and late spring (roughly November to 
mid-June), when virtually the entire Canadian Arctic Archipelago is ice-covered, only ringed seals and 
bearded seals could occur in Bathurst Inlet in fast-ice conditions. Ringed seals use the ice as a platform 
for building lairs to birth and raise pups, and during the spring to bask in the sun during the moulting 
period (see Section 7.1.3). Ringed seal movement during this time is usually relatively small (Kelly et al. 
2010). Ice begins to break up in June (late spring), and the open-water period in Bathurst Inlet usually 
lasts throughout July, August, and September or October. Ringed seals disperse during the open-water 
period and occur in lower abundance in the marine wildlife RSA in Bathurst Inlet.  

Although not considered a migratory species, ringed seals are capable of moving distances of 1,000 km 
or more from their wintering grounds to summer habitat (Heide-Jørgensen, Stewart, and Leatherwood 
1992; Kapel et al. 1998; Teilmann, Born, and Acquarone 1999). Summer movements of up to 1,800 km 
from winter to spring ranges have been recorded (Kelly et al. 2010). Site fidelity has also been 
documented in this species, with tagged seals returning to the same 1 to 2 km2 areas during the winter 
months over multiple years (Teilmann, Born, and Acquarone 1999; Kelly et al. 2010).  
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During summer, ringed seals are distributed throughout open-water areas. Some disperse to offshore 
areas after the ice breaks up in summer (Heide-Jørgensen, Stewart, and Leatherwood 1992), while 
some move into coastal waters. Ringed seals encountered in the Alaskan Beaufort Sea during 
open-water seismic exploration were broadly dispersed as individuals or small groups (Harris et al. 
1997; Harris et al. 1998; Lawson and Moulton 1999; Moulton and Lawson 2001; Moulton et al. 2002). 
In the Bathurst Inlet, it is unclear how far ringed seals disperse from their winter habitat. 
However, during aerial surveys conducted during baseline studies in the summer months (June, July, 
and August) for marine birds and other marine species (e.g. marine fish), ringed seals were only 
observed on rare occasions and appear to be more dispersed than during the winter (see Section 7.5.1).  

Recent tag information suggests winter habitat partitioning between adults and subadult ringed seals in 
Alaska. Crawford et al. (2012) found subadults traveled south to the ice edge during the late-fall and 
winter, returning north as ice receded in the spring; adult movements were more limited and farther 
from the ice edge. These data suggest that subadults, unhampered by breeding requirements for 
territory maintenance or pup rearing, may move to areas that afford better feeding opportunities, 
require less energetic costs, and limit predation exposure.  

7.1.4 Habitat Use and Diet 

Ringed seal utilize stable ice platforms for pupping and nursing (I. A. McLaren 1958, 1962; Smith and 
Stirling 1975; Finley et al. 1983; Kelly 1988). Ringed seals prefer to breed on ice that has frozen to 
coast lines (landfast ice) and extends from land into the sea (I. A. McLaren 1958; Kelly 1988), but they 
also breed in the pack ice (Finley et al. 1983; Kelly 1988). As the ice forms in late autumn, ringed seals 
maintain breathing holes in new thin ice and cracks with the claws of their foreflippers (Smith and 
Stirling 1975; Smith and Hammill 1981). Lairs are constructed as early as mid-March (Smith, Hammill, 
and Taugbol 1991) below the snow on the ice often where snow accumulates, such as near pressure 
ridges (Chapskii 1940; I. A. McLaren 1958; Smith and Stirling 1975). Lairs are usually excavated above 
breathing holes to allow access to the sea while providing a stable terrestrial platform with which the 
species may give birth, raise young, and rest, while being sheltered from Arctic winter and early spring 
climate conditions, and predators. Ringed seal lairs have been observed in the marine wildlife RSA, 
including the northern portion of Bathurst Inlet among the islands southwest of Omingmaktok and in 
areas north of Omingmaktok (Rescan unpublished). 

Lair construction is dependent on snow accumulations between 65 and 75 cm (Smith and Stirling 1975; 
Lydersen and Gjertz 1986). An individual seal maintains numerous breathing holes, and several seals 
may utilize the same cavity (Smith and Stirling 1975). Inuit hunters have reported finding two pups in 
one lair suggesting that pupping lairs may not be exclusive to one mother-pup pair (Smith and Stirling 
1975), and individual seals may use more than one lair (Kelly and Quakenbush 1990).  

Ringed seal pups are born in the birth lairs between mid-March and late April, and nursing extends to 
mid-June (38 to 44 days; Smith, Hammill, and Taugbol 1991). Nursing pups can and do enter the water 
to escape predation and to forage, but return to the birth lair to prevent hypothermia (Smith, Hammill, 
and Taugbol 1991). Pups are subject to intense predation by foxes and polar bears and in some areas, 
mortality from fox predation may be as high as 40% (Smith 1976; Kingsley 1990). 

Ringed seals also use the sea ice during the moulting period from approximately mid-May through 
mid-July, depending on the region and annual conditions, to haul out on and rest (Vibe 1950; 
I. A. McLaren 1958; Smith 1973; Smith and Hammill 1981; Smith 1987; Kunnasranta et al. 2002). 
Ringed seals in Bathurst Inlet have been observed basking on the ice near the MLA between mid-May 
and early-July in 2012 (Rescan 2013b; Appendix V5-5C) and in 2013 (Rescan unpublished). Ringed seals can 
spend more than 60% of their time on the ice in June when they are actively moulting (Kelly et al. 2010). 
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Time spent on ice decreases (to approximately 30% in the Alaskan Beaufort Sea) into late June and July 
(Kelly et al. 2010) as the condition of ice deteriorates.  

Ringed seals feed primarily on fish (especially Arctic cod, Boreogadus saida) and large amphipods 
(e.g., Themisto libellula), mysids (e.g., Mysis oculata), euphausiids (e.g., Thysanoessa spp.), shrimps 
(e.g., Eualus, Lebbeus, and Pandalus spp.), and squids (e.g., Gonatus sp.). These species can be very 
important for ringed seal diet in some regions, at least seasonally (Chapskii 1940; Dunbar 1941; 
I. A. McLaren 1958; Fedoseev 1965; Söderberg 1971; Lowry, Frost, and Burns 1980; Bradstreet and 
Finley 1983; Gjertz and Lydersen 1986; Smith 1987; Weslawski et al. 1994; Siegstad et al. 1998; Holst, 
Stirling, and Hobson 2001; Dehn et al. 2007). 

7.1.5 Baseline Data for Ringed Seals 

Baseline surveys were conducted in the marine wildlife RSA for seals in 2004 (LGL Limited 2005), 2007 
(LGL Limited 2007), 2012 (Rescan 2013b; Appendix V5-5C), and 2013 (Rescan unpublished) to determine 
their distribution and population size in Bathurst Inlet. In 2004, surveys were conducted in early 
September (September 8), while surveys conducted in 2007, 2012, and 2013 were conducted in late 
May or June to coincide with the peak period of seal on ice during the spring moulting period. 
Additionally, ringed seals were recorded if they were observed incidentally in summer months (July and 
August) in 2010 and 2011 during marine bird surveys in Bathurst Inlet (Rescan 2012b, 2012a) and in 
July 2012 during other environmental baseline surveys (Rescan 2013b; Appendix V5-5C). 

Specific sources of baseline ringed seal information used in this section include the following Back River 
Project baseline reports: 

o Back River Project: 2011 Wildlife Baseline Report (Rescan 2012a, Appendix V5-5D); and 

o Back River Project: 2012 wildlife Baseline Report (Rescan 2013b, Appendix V5-5C). 

Other sources of supplementary wildlife data used in this section include: 

o Back River Project: Inuit Traditional Knowledge of Sabina Gold & Silver Corp. Back River 
(Hannigayok) Project Naonaiyaotit Traditional Knowledge Project (NTKP) Report (KIA 2012); 

o Bathurst Inlet Port and Road Project: Marine Bird Baseline Study, 2010 (Rescan 2012b); and 

o Hackett River Project: Wildlife Baseline Report, 2013 (Rescan unpublished).  

7.1.5.1 Methods 

Aerial surveys for ringed and bearded seals were conducted in 2004 (LGL Limited 2005), 2007 
(LGL Limited 2007), 2012 (Rescan 2013b; Appendix V5-5C), and 2013 (Rescan unpublished), in the 
marine wildlife RSA in Bathurst Inlet using strip transect methodology following previously established 
methods (Stirling, Kingsley, and Calvert 1982; Kingsley, Stirling, and Calvert 1985; Lunn, Stirling, and 
Nowicki 1997; Frost et al. 2002). Aerial surveys were flown by fixed wing aircraft (DeHavilland Twin 
Otter in 2004, 2012, and 2013; DeHavilland Beaver in 2007). In September 2004, during the open-water 
season, surveys were conducted at an altitude of approximately 152 m (500 ft) above sea level and a 
ground speed of approximately 220 km/h (120 knots). All other surveys were conducted during the 
ice-covered season at an altitude of 91 m (300 ft) above sea level and at a ground speed of 
approximately 130 to 157 km/h (70 to 85 knots). Surveys in 2007, 2012, and 2013 were usually flown 
during mid-day, when numbers of seals hauled out on the ice were expected to be highest. 
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In addition to the two pilots, three to four observers were on all survey flights including 
two experienced wildlife biologists who were the primary observers and sat on opposite sides of the 
aircraft - two seats behind the pilot and co-pilot, and one or two assistants who sat one or two seats 
behind the wildlife biologists and recorded observations during the flight. 

Transect lines (approximately 2.8 km apart during all years and areas surveyed, except south of 
Kingaok in 2012 and 2013 where transects were 1.4 km apart) were flown in Bathurst Inlet 
(Figure 7.1-1). The transect strip width (i.e., the area surveyed) was approximately 500 m surveyed on 
either side of the aircraft. Strip boundaries were marked on the aircraft’s windows with tape or marker 
and seals observed beyond the upper strip width were recorded as incidentals. However, seals that 
were directly under the plane to approximately 100 m from the centerline on either side of the aircraft 
during the surveys were not visible to the observers. Thus, the effective survey strip width was 
approximately 400 m of either side of the aircraft.  

During the flight, observers noted the number of seal breathing holes and number of animals present, 
species (ringed or bearded seal), age (adult or pup), and in 2012 and 2013, the approximate distance 
that the animals were observed from the aircraft in 50 m increments (termed distance bins). 
Environmental conditions were noted during the sure flight, including the location and extent of ice 
cover, ice condition, air temperature, wind speed, visibility, and survey time. 

7.1.5.2 Results 

The density (uncorrected density) of ringed seals in Bathurst Inlet was relatively consistent among all 
years surveyed during baseline studies conducted in the ice-covered season and ranged between 
0.5 and 1.2 seals/km2 (Table 7.1-2). However, uncorrected densities do not consider the proportion of 
seals that were hauled out on the ice but were missed during the survey (detection bias) or those that 
were in the water under the ice (availability bias). While a corrected density estimate corrects for 
detection bias, it is impossible to correct for availability bias, thus corrected densities are a minimal 
estimate of ringed seal density (Thomas et al. 2010). Since, visibility of seals is expected to decrease 
with distance from the observer in the aircraft, using a corrected density for ringed seals is a more 
conservative approach to estimating the number of seals in the area that may be affected by 
Project-related activities. Corrected density estimates were calculated using Distance software in 2012 
(Buckland et al. 2001; Thomas et al. 2006) to correct for detection bias using the half normal cosine 
model as it fit the data best (lowest AIC criteria). The corrected density of ringed seals in the marine 
wildlife RSA using seal count data from 2012 was estimated to be 2.05 seals/km2.  

Table 7.1-2.  Survey Effort, Ringed Seal Abundance and Density in Bathurst Inlet 2004 to 2013 

Survey 

Year 

Survey 

Timing 

Survey Effort 
# Ringed 

Seals 

Observed 

# 

Pups 

# 

Potential 

Lairs 

Uncorrected 

Density 

(seals/km2) 

Corrected 

Density 

(seals/km2) Reference 

Time 

(h) 

Distance 

(km) 

2004 Sept 8 – 19* 58.8 13,119.5 54 NA NA NA NA LGL 2004 

2007 June 27 – 
July 1 

25.1 3,585 841 NA NA 0.3 NA LGL 2007 

2012 June 13 – 16 7.3 1,001.7 284 17 NA 0.5 2.05 Rescan 2012 

2013 June 1 - 3 8.8 1,250 1,173 34 43 1.2 In prep Rescan 2013 

*Surveys in 2004 were conducted in open-water season in Bathurst Inlet and were only conducted inside the inlet on 

September 8. Data for 2004 represents all seals observed throughout Bathurst Inlet, and the waters of Dease Strait, 

Queen Maud Gulf, Victoria Strait, Albert Edward Bay, Larsen Sound, St. Roch Basin, Rasmussen Basin, Franklin Trench, 

and Peel Sound. 
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Ringed seal pups between the ages of 8 and 10 weeks of age were observed during aerial surveys 
conducted in 2012 and 2013. Fewer pups were observed in the southern portion of the marine wildlife 
RSA relative to the northern portion (west of Omingmaktok). In addition, several ringed seal lairs were 
observed in the northern portion of the marine wildlife RSA during seal surveys conducted in 2013 
(Figure 7.1-2). No lairs were observed in the southern portion of the Inlet (south of Kanuyak Island) or 
near the MLA during all years surveyed. Furthermore, no lairs were observed incidentally in the inlet 
south of Kingaok during wolverine DNA surveys conducted near the MLA in March and April 2013. 

A large number of breathing holes were observed in the marine wildlife RSA during all years surveyed. 
Ringed seals maintain an average of 3.4 breathing holes per adult seal (Hammill 2009). Using this 
statistic, the density of ringed seals in the marine wildlife RSA is approximately twice the number of 
seals calculated using the corrected density calculation of seals (using Distance software) and is 
approximately 4 seals/km2. However some of the breathing holes observed may have been old and not 
used anymore thus providing an overestimate of seals in the marine wildlife RSA. 

Ringed seals were widely distributed throughout Bathurst Inlet during all years surveyed in June. 
However, the density of seals in the southern portion of the marine wildlife RSA near the proposed MLA 
was lower than that in the northern section of the marine wildlife RSA. Densities of ringed seals were 
also correlated to ice condition with highest densities associated with cracked ice and solid ice and the 
lowest density in areas of high ice deformation and extensive melt water. Thus, a lower density of 
ringed seals in the southern portion of the marine wildlife RSA may be attributed to ice condition, and 
not necessarily to the area alone. It is possible that density of seals in the southern portion of the inlet 
may have been higher earlier in the spring, prior to deformation of ice cover.  

The ice cover in Bathurst Inlet was in various stages of break up during the June surveys but was not far 
advanced. The ice cover was relatively consistent among years with small areas of open-water 
observed near the mouths of larger rivers (Western River and Burnside River) and several narrow 
channels between islands. There was varying degrees of ice deformation (rough vs. smooth) and 
amounts of melt water on top of the ice surface and several cracks throughout the inlet. 
Ice deformation was generally more advanced in the southern portion of the marine wildlife RSA near 
the MLA. However, in 2013, ice deformation was less advanced relative to other survey years and areas 
of open-water were much smaller.  

Ringed seals were also observed during marine mammal aerial surveys conducted in the marine wildlife 
RSA in late summer (September 2004) in the open-water season (LGL Limited 2005) as well as 
incidentally in July and August during other environmental baseline studies conducted between 2010 
and 2013 (Rescan 2012a, Appendix V5-5D; Rescan 2012b; Rescan 2013b, Appendix V5-5C; unpublished). 
Most of the observations during these months were of individual seals although four groups of seals 
(two to three individuals) were observed during 2004 surveys conducted in September (LGL Limited 
2005). Results of the 2004 survey and incidental sightings of ringed seals indicated that these animals 
use the Bathurst Inlet during the summer. However, results of the 2004 survey should not be 
interpreted as indicative of the true distribution and abundance of ringed seals, as seals in open-water 
are very difficult to detect from a fast moving aircraft and densities would be greatly underestimated. 

7.2 INCORPORATION OF TRADITIONAL KNOWLEDGE (TK) 

Inuit TK was adapted from the Inuit Traditional Knowledge of Sabina Gold & Silver Corp., Back River 

Project, Naonaiyaotit Traditional Knowledge Project (NTKP) report, commissioned by Kitikmeot Inuit 
Association (KIA 2012). Traditional Knowledge indicates that ringed seals were central to the lives of 
coastal Inuit and were the primary species harvested by coastal Inuit (KIA 2012). Information regarding 
ringed seal knowledge and the current and traditional use of this species, was provided during a series 
of Focus Group Sessions (Rescan 2013a) with hunters from the Kitikmeot study communities.  
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Ringed Seal Pups, and Lairs Observed on Marine Mammal
Aerial Surveys and Incidentally in 2012 and 2013
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Traditional knowledge, land user knowledge, and thoughts raised by the KIA and land users were 
incorporated into the ringed seal effects assessment chapter in six primary ways:  

1. Ringed seals were included as a VEC for a number of reasons (Section 7.3.2), including that they 
are a culturally and socially important species to Inuit. 

2. Landusers provided insights on ringed seal behaviour and habitat use. 

3. Traditional Knowledge and landuser information were used to plan survey transects within 
Bathurst Inlet. Landusers worked with Rescan biologists in the field to conduct marine mammal 
aerial studies in Bathurst Inlet (Section 7.1.5). 

4. Habitat usage information from TK and landusers was included in the environmental setting 
(Section 7.1.3) and effects assessment where habitat loss (Section 7.5.2.1) and disturbance 
(Section 7.5.2.2) is evaluated. 

5. Concerns that were raised by the KIA and landusers about whether ringed seals would be affected by 
shipping and other Project-related disturbance were addressed by the inclusion of the “Effects 
of Disturbance” (Sections 7.5.2.2) and “Effects of Direct Mortality” (Section 7.5.2.3) sections. 

6. TK and landuser information was included in the preparation of management plans to reduce 
the effect of Project-related disturbance and mortality on ringed seals. 

The following reports were reviewed for TK specific information related to ringed seals: 

o Inuit TK of Sabina Gold & Silver Corp., Back River (Hannigayok) Project, Naonaiyaotit 

Traditional Knowledge Project (NTKP) report (KIA 2012) ; 

o The Nunavut Impact Review Board (NIRB) Public Scoping Meetings Summary Report 
(NIRB 2013). This report summarizes the public scoping meetings within five Kitikmeot 
communities, including residents/families from Bathurst Inlet and Bay Chimo as well as a public 
scoping meeting in Yellowknife, Northwest Territories; and  

o Focus Group Sessions (Rescan 2013a) with hunters from the Kitikmeot communities. 

The following section summarizes the process of incorporating TK in the baseline studies, VECs 
selection, assessment boundaries, and recommendations for mitigation and adaptive management.  

7.2.1 Incorporation of TK for Existing Environment and Baseline Information 

Baseline studies were designed to characterize wildlife identified as culturally important to Inuit 
people and to characterize important wildlife habitat, which form the foundation of the environment. 
The baseline programs conducted between 2010 and 2013 included the collection and analysis of data 
on the relative seasonal and annual trends in abundance and distribution of marine wildlife identified 
as important to Inuit, along with estimated productive capacity where practical. Marine wildlife 
habitat use within the marine wildlife LSA and RSA, including the identification of important habitat 
features such as breeding and staging areas for seabirds/seaducks, and pupping and moulting areas for 
ringed seals was also documented. These studies were guided by TK including the help of land users in 
the field to assist with surveys in areas deemed as important habitat for marine wildlife. 
This information was also used as baseline information around which the human and environmental risk 
assessments (Volume 8, Chapter 6) were developed.  
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7.2.2 Incorporation of TK for VEC and VSEC Selection 

The results of the Inuit Traditional Knowledge of Sabina Gold & Silver Corp., Back River (Hannigayok) 

Project, Naonaiyaotit Traditional Knowledge Project (NTKP) report (KIA 2012) were used for scoping 
and refining the potential VEC/VSEC list (see Volume 9, Chapter 1). The TK report presents maps of 
valued animal species, environmental components, and traditional land use activities. This information 
was used to determine if these valued aspects potentially interacted with the proposed Project, and if 
so, they were included in the initial VEC/VSEC list. This information, along with information from 
public consultation, consultation with regulatory agencies, and regulatory considerations, were used to 
determine the final VEC/VSEC list. The final list was submitted to NIRB on April 8, 2013 and posted on 
the NIRB FTP site. As part of this process, ringed seals were identified as a VEC for the EIS. 

7.2.3 Incorporation of TK for Spatial and Temporal Boundaries 

Marine wildlife field studies were completed during the baseline program within a study area that will 
encompass the measurable effects on marine wildlife resulting from development of infrastructure and 
other activities such as shipping and transportation associated with the Project. The marine wildlife 
LSA and RSA overlaps with Inuit hunting locations and travel routes (see Country Foods: Volume 8, 
Chapter 5). Ringed seal is the most harvested marine mammal by coastal Inuit in the Kitikmeot region 
and many families from the region supplement their diet with ringed seal or rely on it as a main food 
source (Rescan 2013a). Inuit TK on ringed seal indicated that ringed seal pupping in winter overlaps 
with the marine wildlife RSA and moulting in spring overlap with both the marine wildlife LSA and RSA 
and the Country Foods LSA (Volume 8, Chapter 5). In addition, other marine wildlife species such as 
seabirds/seaducks that are highly regarded by Inuit cultures were considered when deriving the spatial 
boundaries for the effects assessment. The marine wildlife RSA encompasses an area large enough to 
account for species with large home ranges which may come into contact with the Project or Project-
related activities during their lifetime. 

7.2.4 Incorporation of TK for Effects Assessment 

TK was considered in the Effects Assessment through the incorporation of thougts from Inuit into the 
list of potential effects to be considered. Distribution and habitat use information from TK were also 
included when assessing the potential for effects to wildlife by determining the potential overlap of 
wildlife in the spatial boundaries for the Project. TK was considered when determining where potential 
wildlife receptors may be located and the spatial and temporal overlap with the Project in these areas.  

7.2.5 Incorporation of TK for Mitigation and Adaptive Management 

Outlined within the Socio-economic and Land Use Baseline (Rescan 2013a), concerns regarding the 
potential for the Project to directly affect wildlife or degrade their forage and habitat quality were 
raised during Focus Group Sessions with hunters from the Kitikmeot communities.  

Mitigation measures largely pertain to reducing the potential for adverse effects on wildlife and 
wildlife habitat. Mitigation and management strategies will be in place for a number of Valued 
Ecosystem Components (VECs) including marine physical environment, marine fish, and marine wildlife 
and Valued Socio-economic Components (VSECs) that will serve to minimize the potential effects of the 
Project on wildlife and wildlife habitat. In particular, only open-water season shipping (no ice-breaking) 
will occur so as to avoid potential negative effects on wildlife dependent on ice, and the design of 
in-water infrastructure minimizes the footprint of the permanent in-water infrastructure in order to 
minimize habitat loss for marine wildlife.  
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Direct and indirect mitigation and adaptive management strategies for wildlife VECs, and the ways in 
which TK was incorporated into the development of these strategies, are detailed elsewhere in the 
DEIS. The information can be found in the following volumes and chapters: 

o Air Quality: Volume 4, Chapter 1; 

o Marine Water Quality: Volume 7, Chapter 2; 

o Marine Sediment Quality: Volume 7, Chapter 3; 

o Marine Fish Habitat: Volume 7, Chapters 4;  

o Marine Fish Community: Volume 7, Chapter 5 

o Terrestrial Wildlife: Volume 5, Chapter 5 (caribou), Chapter 6 (grizzly bear), Chapter 7 (muskox), 
Chapter 8 (wolverine and furbearers), Chapter 9 (migratory birds), and Chapter 10 (raptors); 

o Marine Wildlife: Volume 7, Chapter 6 (seabirds/seaducks) and Chapter 7 (ringed seals); and 

o Land Use: Volume 8, Chapter 4. 

7.3 VALUED COMPONENTS 

7.3.1 Potential Valued Components and Scoping 

The VECs and VSECs for the DEIS were selected based on the potential list provided by the Nunavut 
Impact Review Board (NIRB) in the DEIS guidelines (Sections 7.6.1 and 7.6.2; NIRB 2013) and other 
information and processes as described below. The VECs were selected based on the following information: 

o Potential Interaction with the proposed Project; 

o Consultation with communities; 

o Available Traditional Knowledge information; 

o Consultation with regulatory agencies; 

o Regulatory considerations; and 

o Practicality of measuring and monitoring. 

The following aspects of potential wildlife VECs were also considered: 

o species at risk or of conservation concern (i.e., species listed by COSEWIC or under SARA, or by 
CESCC or by NWA;  

o species or focal groups requiring enhanced consideration under the mandates of regulatory 
agencies, such as caribou and carnivores (Nunavut Department of the Environment [NU DOE]), 
and migratory birds (Canadian Wildlife Service [CWS]); 

o species identified as having a strong biological importance in the ecosystem in the Project 
study area, including importance as keystone, indicator and umbrella species; and  

o species identified as being culturally, socially and economically important to the Inuit and 
other community members through TK.  
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7.3.2 Valued Components Included in Assessment 

Marine mammals including whales and seals were included in the potential VEC list.  

Whales were scoped out of the assessment as they do not overlap with the Project and do not regularly 
occur in the marine wildlife RSA in Bathurst Inlet where the Project is located. However, a short 
discussion on where marine mammals, including whales are found along the commercial Northwest 
Passage shipping route during the summer is included in the Supporting and Supplemental Information 
Section (Section 7.11).  

Two types of seals occur in Bathurst Inlet and may interact with the Project: ringed seals and bearded 
seals. Bearded seals occur in small number during the moulting period (mid-May through mid-July) and 
are excluded from the assessment as they are generally found only in the northern part of Bathurst 
Inlet near Omingmaktok during the moulting period and not near the MLA.  

Ringed seals were selected as a VEC in this assessment because of their cultural significance to the 
Inuit as a hunted species, and because they provide an important ecological role in Arctic ecosystems as 
a key prey species for top predators in the food chain such as polar bears, foxes, wolves, and other 
carnivore species. In addition, while they are not currently listed under the SARA and are designated as 
“Not at Risk” by COSEWIC (COSEWIC 2012), they have recently been listed as a “candidate wildlife 
species” of high priority for reassessment due to evidence that climate change may threaten this 
species’ productivity and survival (COSEWIC 2012). 

7.4 SPATIAL AND TEMPORAL BOUNDARIES 

7.4.1 Spatial Boundaries 

The ringed seal effects assessment considered two study areas for marine wildlife inventory for the 
Project: a Local Study Area (LSA) and a Regional Study Area (RSA; Figure 7.4-1). 

7.4.1.1 Local Study Area 

The boundaries of the marine Local Study Area (LSA) for ringed seals were set to encompass the following: 

o the shoreline where the Marline Laydown Area (MLA) PDA is proposed; and 

o the proposed winter road where it crosses a bay south of the MLA in Bathurst inlet. 

The marine wildlife LSA is the same as the marine LSA boundary for Marine Water Quality, Marine 
Sediment Quality, Marine Fish Habitat and Marine Fish Community Chapters: (Volume 7, Chapters 2-5), 
and is defined by a 1 km buffer surrounding the shoreline where the proposed MLA is located, and a 
500 m buffer on either side of the proposed winter road (marine portion only). The marine wildlife LSA 
covers an area of approximately 2,100 ha of marine habitat (Figure 7.4-1). This boundary was selected 
based on empirical data and expert opinion regarding the scale at which immediate and localized 
disturbances to wildlife species due to Project infrastructure typically occur. 

7.4.1.2 Regional Study Area 

The marine wildlife RSA for ringed seals encompasses the marine wildlife LSA as well as the marine 
areas of Bathurst Inlet from the southern-most tip of the Inlet to approximately 15 km north of 
Omingmaktok and is approximately 75 km in width, covering an area of 299,971 ha, of marine habitat 
within Bathurst Inlet (Figure 7.4-1). 
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7.4.2 Temporal Boundaries 

The temporal boundaries used for the ringed seal effects assessment align with the time periods of the 
phases of the Project as presented in Table 7.4-1. 

Table 7.4-1.  Life of Project 

Activities Duration 

Site Preparation 2 years 

Construction phase 2 years 

Operational phase 10 years 

Reclamation and Closure phase 10 years 

Post-Closure phase 5 years 

Other Potential phases  

Temporary Closure Less than 2 years 

Care and Maintenance phase 2 to 10 years 

7.5 POTENTIAL PROJECT-RELATED EFFECTS ASSESSMENT 

7.5.1 Methodology Overview 

The effect assessment process comprises a step-wise method to assess the potential effects of the 
Project on ringed seals as described in the General Assessment Methodology (Volume 9, Chapter 1), and 
as follows: 

1. Identification of potential interactions between the Project and ringed seals; 

2. Characterization of the potential effects that could result from these interactions; 

3. Identification and description of design, mitigation and management measures that will be 
taken to eliminate or reduce the potential effects; 

4. Characterization of residual effects that will likely remain after mitigation and management 
measures have been applied; and 

5. Determination of the significance of residual effects using eight attributes to rate the residual 
effects on ringed seals including: direction, magnitude, duration, frequency, geographic extent, 
reversibility, probability and confidence.  

The potential effects of the Project on ringed seals are evaluated for all Project phases as described in 
the General Assessment Methodology (Volume 9, Chapter 1). In most cases, the phase associated with 
the worst-case scenario for the effect is evaluated and the results of the effect during all other Project 
phases are expected to be less than the effect rating for the worst-case phase assessed. 

7.5.1.1 Indicators Used to Characterize Potential Residual Effects 

Sustained population health of wildlife VECs was used as the key criterion to assess potential residual 
Project-related effects (Table 7.5-1). For each potential effect, various indicators were used to assess 
the potential for changes to population health. For some potential effects, quantitative threshold 
values for these indicators were identified that were used to trigger assessment of residual effects 
(e.g. habitat loss > 0 ha). For other potential effects, indicator values were qualitative in nature in the 
form of ‘yes’ or ‘no’ where triggering of residual effects assessment occurred if the indicator value was 
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‘yes’ (e.g., an increase in human access to the wildlife RSAs would trigger a residual effect of indirect 
mortality to ringed seals).  

Table 7.5-1.  Criteria and Indicators Used to Characterize Residual Effects on Ringed Seals 

Potential Effect Criteria Indicator 

Habitat Alteration Change in Population Health Amount (ha) of high-quality habitat altered 

Disturbance due to Noise Change in Population Health Amount (ha) of high-quality habitat altered 

Direct Mortality and Injury Change in Population Health Traffic timing, and traffic volume, and vehicle speed 

Indirect Mortality Change in Population Health Predicted increase in human access to wildlife RSAs 

Exposure to Contaminants Change in Population Health Predicted Hazard Quotients for metals in environmental 
media and wildlife 

Reduction in Reproductive 
Productivity 

Change in Population Health Literature suggests combined residual effects on 
ringed seals 

7.5.1.2 Magnitude Ratings for Residual Effects 

The magnitude is defined as the amount or degree of change in a measurable parameter or variable 
relative to existing conditions. The effect is designated as having either a negligible, low, moderate, or 
high magnitude rating (Volume 9, Chapter 1). A wildlife-specific definition for magnitude ratings of 
residual effects was developed (Table 7.5-2).  

Table 7.5-2.  Definitions of the Magnitude Ratings for Residual Effects based on Population 

Health Criterion 

Magnitude 

Rating Magnitude Descriptor Residual Effect 

Negligible No detectable effect on the sub-population of the wildlife VEC, or a small detectable effect that recovers 
to baseline conditions within the lifespan of the Project. For a quantifiable effect such as habitat loss, a 
negligible magnitude would occur if the ratio of area lost to the area of the marine wildlife RSA was 
< 0.1%. 

Low Effect may result in a slight decline or improvement in VEC condition during the life of the Project, 
within the bounds of natural variation. For a quantifiable effect such as habitat loss, a low magnitude 
would occur if the ratio of area lost to the area of the marine wildlife RSA was 0.1 to 4.9%.  

Moderate Effect could result in a decline or improvement in the VEC sub-population condition to stable but lower 
or higher levels, respectively, relative to the baseline in the study area into the foreseeable future 
after project closure. Change in the sub-population of the VEC is outside of the boundaries of natural 
variation for the area, but will recover when the effect is removed at closure. For a quantifiable effect 
such as habitat loss, a moderate magnitude would occur if the ratio of area lost to the area of the 
marine wildlife RSA was 5 to 20%. 

High Effect could result in declines or improvements in VEC condition to lower or higher levels, respectively, 
relative to the baseline in the study area, and outside of the boundaries of natural variation into the 
foreseeable future after project closure. Adverse effects could threaten the sustainability of the 
sub-population of the VEC. For a quantifiable effect such as habitat loss, a high magnitude would occur 
if the ratio of area lost to the area of the marine wildlife RSA was > 20%. 

Note: Quantitative indicator thresholds for Habitat Loss and Disturbance were included for determining the effect on 

the sub-population. For all other effects professional judgement and literature review was used to determine the effect 

on the sub-population and thus the magnitude of the effect. 

Project-related residual effects can occur at the scale of individuals, resulting in changes to behaviour, 
physiological condition, reproductive productivity, and survival. Effects on individuals can have 
population-level consequences, such as changes in population size, spatial distribution, and 
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reproductive and mortality rates. Effects that result in population-level consequences are of greater 
concern than effects on individuals, especially if these result in population decline. 

Population health can be measured using various criteria, either indirectly using measures of change in 
habitat and habitat use, or directly through measures of distribution, and abundance. Data on these 
measures were collected during baseline studies for ringed seals, which provide benchmark measures, 
as well as estimates of the natural variability. Professional judgement included a hierarchy of 
approaches. The default approach is the use of quantitative data. In the absence of quantitative data, 
the potential for changes to population health were surmised from observed results at other, similar 
projects, or predicted from knowledge on life history attributes gathered from the scientific literature. 

7.5.1.3 Overall Significance Ratings 

To assess the significance of residual effects, eight attributes for evaluating residual biophysical effects 
including: direction, magnitude, duration, frequency, geographic extent, reversibility, probability and 
confidence were used and defined in Volume 9, Chapter 1. The definitions of magnitude in Table 7.5-2 
were used as part of the determination of the significance rating. 

First, the direction of a residual effect was determined to be positive, neutral or negative. 
Negative effects were then assessed according to several criteria. The magnitude of the effect and 
reversibility were used as the primary criteria; the extent, duration, and frequency of the effect as 
secondary criteria. 

Combined with the probability that the residual effect will occur, the significance of the residual 
effect on wildlife VECs was rated as positive, not significant, or significant (Table 7.5-3). For example, 
a residual effect receives a rating of ‘not significant’ if it is expected to be one of the following: 
negligible or low magnitude, confined to LSA, moderate to high reversibility, or short duration 
(Volume 9, Chapter 1). 

Table 7.5-3.  Definitions of Significance Ratings for Residual Effects on Ringed Seals 

Significance Descriptor of Significance 

Positive Residual effect could result in improvements in population health, relative to the baseline within the 
marine wildlife RSA into the foreseeable future.  

Significant Residual effect is expected to result in a decline in sub-population health that is long-lasting or 
permanent within the zone of influence of the Project relative to reference conditions; levels may be 
variable or stable over years, but significantly lower on average than the natural variation of the 
population and compared to reference sites elsewhere. Regional management actions such as research, 
monitoring, and recovery initiatives may be required should changes to population health be deemed 
above acceptable risk thresholds.  

Not 
Significant 

Residual effect may result in a decline in population health within the zone of influence of the Project 
relative to reference conditions during the life of the Project, but population health should return to 
baseline conditions in the shorter-term after Project closure. Monitoring may be initiated to confirm the 
ratings of the effects assessment.  

 
Finally, the degree of uncertainty in the rating was provided as a qualifier. 

7.5.2 Potential Interactions with Project and Characterization 

An interaction matrix showing the potential interactions with the VEC ringed seal and the Project is 
provided in Volume 9, Chapter 1. Potential project-related effects were only considered from activities 
resulting from the use of the MLA since these activities are the only Project-related activities that 
could interact with the marine environment, where ringed seals are found. Potential effects on ringed 
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seal and ringed seal habitat from the Project have been included in the assessment based on 
professional judgement, experience at other similar projects in Nunavut and the Northwest Territories, 
and a review of scientific literature of the effects of developments on ringed seal.  

The potential effects of the project were evaluated spatially (MLA facilities and the proposed shipping 
route in the marine wildlife RSA) and temporally (Construction, Operation and Reclamation/Closure 
phases) for ringed seals. Interactions of ringed seals with Project components were evaluated to 
determine which of the following potential effects may occur (Table 7.5-4): 

o Habitat Alteration and/or Degradation; 

o Disturbance due to Noise; 

o Direct Mortality and/or Injury;  

o Indirect Mortality; 

o Exposure to Contaminants; and 

o Reduction in Reproductive Productivity. 

Table 7.5-4.  Potential Project-related Effects to Ringed Seal Related to Activities at the Marine 

Laydown Area and Shipping 

Potential 

Development 

Area 

Project 

Component 

Habitat 

Alteration 

Noise 

Disturbance 

Direct 

Mortality 

and 

Injury 

Indirect 

Mortality 

Exposure to 

Contaminants 

Reduction in 

Reproductive 

Productivity 

Marine Laydown Area 

 Camp  X  X X X 

 Barge landing X X   X X 

 On-site roads  X    X 

 Winter Roads X X X X  X 

 Other 
infrastructure 

 X   X X 

Shipping        

 Vessel Traffic X X X  X X 

 
Two Project-related activities have the potential to result in the effects described above including:  

o Project Activities at the MLA; and 

o Shipping within the marine wildlife RSA. 

Project-related activities at the MLA that could affect ringed seals include the construction of the 
docking structures at the MLA, construction of the winter roads and landing strips during the 
ice-covered season, aircraft over-flights and landing, small spills during fuel transfer, water and 
sediment contamination, and air contamination. Construction of the docking structures will not involve 
marine blasting or pile driving.  

Vessel traffic associated with the Project includes barges and large (up to 50,000 DWT) tankers capable 
of carrying oil/bulk and ice strengthened to Type B to CAC 2 Ice Class. Vessel cruising speed is 
documented at 13.5 knots (25 km/h). All vessel traffic related to fuel and supply for the Back River 
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Project will be during the summer open-water period only. There will not be any ice-breaking 
activities. Therefore, an assessment of ice-breaking activities was not conducted for the Project. 
Tug-assisted, 1,000 to 2,000-tonne capacity ocean barges will carry construction materials and camp 
supplies through Bathurst Inlet to the MLA during the Construction phase. It is anticipated that there 
will be a total of 5 to 10 tanker ships per year during Construction for the Project in Bathurst Inlet; 
equivalent to 10 to 20 one-way sailings per year (during the shipping period: August 25 – October 31). 
The tankers will also carry cargo and diesel fuel to the MLA during the Operations phase, and carry 
away non-combustible and hazardous waste (if any). There is anticipated to be three to five ships per 
year (during the shipping season) during the Operational phase; equivalent to 6 to 10 one-way sailings.  

The Construction and Operation phases of the Marine Laydown Area (MLA) and shipping could result in 
the largest effects on ringed seals relative to other Project phases and these two phases represent 
worst-case scenarios. Reclamation/closure, care and maintenance, temporary closure, and post-closure 
phases of the MLA are expected to have minimal effects, and will likely only involve reduced noise 
levels during these phases. Therefore, only effects from Construction and Operation phases are 
discussed in detail below. 

Each potential effect is described below, and then evaluated as to whether or not it will occur. 
Potential effects that will likely occur are then evaluated for whether or not they are predicted to 
result in a residual effect after mitigation actions are implemented.  

7.5.2.1 Habitat Alteration 

Habitat alteration and degradation can result from exclusion of animals from high-quality habitat. 
Ringed seals may experience habitat alteration during the summer open-water season and during the 
winter ice-covered season. During the open-water season, ringed seal habitat may be altered or 
degraded due to the barge ramp and any vessels that may be anchored in the marine wildlife LSA. 
Ship vessels that are travelling are not considered for habitat alteration as their position is continually 
changing, but are considered under the effects of disturbance to ringed seals (Section 7.5.2.2).  

During the winter, ringed seal habitat will be affected by the construction of the ice road (the portion 
that overlaps the marine areas directly adjacent to and in the bay south of the MLA), construction of 
the aircraft landing strip on Bathurst Inlet during the ice-covered period, the overwintering of fuel 
vessels in Bathurst Inlet, and the barge ramp associated with the barge docking at the MLA. The effect 
of disturbance (e.g., noise disturbance causing an animal to flee) due to these activities is evaluated in 
the disturbance section (Section 7.5.2.2). 

Habitat alteration may also result from the degradation of habitat quality due to contamination. 
The effects due to contaminants will be assessed in the Human Health and Environmental Risk 
Assessment (Volume 8, Chapter 6 and summarized in Section 7.5.2.5). 

Calculation of Habitat Alteration 

Habitat alteration for ringed seals was calculated for the open-water season (summer), and for the 
ice-covered season (winter). The areas that will be altered during each season were compared to the 
total area that would potentially be available in the marine wildlife RSA.  

During the summer open-water season, the total area of the permanent docking structure footprint in 
the MLA was calculated to determine how much seal habitat may be altered.  

During the winter ice-covered season, four Project components were considered in the calculation of 
habitat alteration: 1) the total area of the docking structure (as calculated for summer habitat); 
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2) the area that a vessel will occupy (i.e., that will remain over winter and therefore limit the 
formation of ice surface); 3) the area of the airstrip; and 4) the area of the winter road on the marine 
portion of ice at the southern end of Bathurst Inlet.  

In addition, exclusion from prey resources resulting from Project infrastructure was also incorporated 
into the assessment, based on results of the Marine Fish Communities Assessment (Volume 7, 
Chapter 5). For example, a decrease in marine fish abundance, a change in distribution, or a residual 
effect for marine fish due to habitat alteration would trigger a residual effect of habitat alteration on 
ringed seals due to exclusion from prey. Any ancillary habitat alteration due to disturbance (noise and/or 
lighting) as a result of Project-related activities at these infrastructure sites are addressed in the 
disturbance section (Section 7.5.2.5).  

Evaluating Habitat Alteration 

Open-water Season (Summer) 

A marine ramp and seasonal dock at the proposed MLA in southern Bathurst Inlet will be constructed 
for annual resupply and seasonal transport during the open-water season (August 25 to October 31) to 
bring in equipment, supplies, and fuel. The beach ramp and dock will be rock-filled structures built 
perpendicular to shore with above water dimensions measuring approximately 30 x 30 m and 20 x 20 m, 
respectively. The side-slope of constructed infrastructure is assumed to be approximately 2:1, with a 
maximum depth below high water of 5 m, resulting in a total area of in-water infrastructure of 0.15 ha 
and 0.08 ha, respectively. Thus, the total habitat loss during the open-water summer season due to 
Project infrastructure is equivalent to 0.23 ha (< 0.1% of both the marine wildlife LSA and the RSA). 
This amount of habitat loss did not trigger a residual effect for fish communities near the MLA 
(the main prey species of ringed seal), thus, would not trigger habitat loss for ringed seals as summer 
habitat for ringed seals is dependent on prey availability. 

Abundance and distribution of ringed seals in Bathurst Inlet during the open-water season is not well 
understood, as ringed seals are difficult to observe from aircraft surveys in the open-water season. 
However, ringed seal density and distribution data during the open-water season is expected to be 
much lower than that calculated in the ice-covered season during baseline studies conducted in 2012 
and 2013 as seals generally disperse to offshore areas at this time (Heide-Jørgensen, Stewart, and 
Leatherwood 1992).  

Due to the minimal amount of habitat altered as a result of Project infrastructure, the expected low 
density of ringed seals in the southern portion of Bathurst Inlet (south of Kingaok) during the 
open-water season, and the large ranges that seals can maintain during the open-water season, habitat 
alteration is not anticipated to result in a residual effect on ringed seals during the open-water season. 

Ice-covered Season (Winter) 

During the winter, the marine ramp and underwater dock structure at the MLA (equivalent to 0.23 ha 
of under ice habitat alteration), the section of winter road that crosses the marine area south of the 
MLA, the aircraft landing strip on the ice, and the fuel vessel that may be frozen into the ice will result 
in habitat alteration for ringed seals during the ice-covered season (November to late-June). 
The portion of the winter road that crosses the marine area south of the MLA is 14 km resulting in 280 ha 
of marine ice habitat alteration. The aircraft landing strip on ice is anticipated to result in an additional 
1 ha of habitat alteration assuming a landing strip 360 m long (minimal for Twin Otter Aircraft) and 
30 m wide to accommodate the width of the aircraft plus a 5 m buffer on either side. The assumed size 
of the vessel that will be frozen into the ice at Bathurst Inlet could be approximately 0.5 ha assuming a 
length of 183 m and a beam of 32.2 m (using a large ship size as a conservative approach). 
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Together, these Project infrastructure amount to a total of approximately 282 ha of habitat altered 
during the ice-covered season. Most (> 99 %) of this habitat alteration is anticipated to be localized to 
the marine wildlife LSA with the exception of the ice strip for aircraft landing. The 282 ha of habitat 
altered represents 13% of the available ice habitat in the marine wildlife LSA and < 0.01% of the marine 
wildlife RSA. 

The estimated ringed seal density (corrected for detection bias) on the ice in the marine wildlife RSA 
during the moulting period in June is 2.05 seals/km2 or 2 seals per 100 hectares (Section 7.1.5; 
Rescan 2013b; Appendix V5-5C). Therefore, approximately six seals may be affected by the alteration 
of 282 ha of winter habitat. Home range sizes based on a tagging study on ringed seals in the Beaufort 
Sea (Kelly et al 2010) ranged between < 1 km2 and approximately 28 km2 (median approx. 0.65 km2) 
during the ice-covered season with the vast majority (94%) of home ranges less than 3 km2. Based on 
the median home range size (i.e., 0.65 km2, or 65 ha), the habitat altered due to Project infrastructure 
accounts for approximately four ringed seal home ranges. However, the density of seals in the southern 
portion of Bathurst Inlet (south of Kingaok) was proportionally less than that in the northern portion of 
the marine wildlife RSA (Section 7.1.5; Rescan 2013b; Appendix V5-5C), thus the number of seals that 
may be affected is anticipated to be minimal. 

Due to the small amount of habitat altered as a result of Project infrastructure in the ice-covered 
season, and the few seals that may be affected, habitat alteration is not anticipated to result in a 
residual effect on ringed seals during the ice-covered season. 

Exclusion from prey 

The marine fish assessment reported that a decrease in abundance, distribution, and habitat loss for 
marine fish as a result of Project-related activities at the MLA is unlikely (Marine Fish Community 
Assessment; Volume 7, Chapter 5). Thus, construction and operation of the marine ramp and dock 
structure at the MLA during both the open-water and ice-covered seasons, and ice roads, ice aircraft 
landing strip, and mooring of barges in the marine wildlife LSA during the ice-covered season is not 
anticipated to prevent seals from accessing prey. Habitat alteration would be minimal and is therefore 
not anticipated to result in a residual effect on ringed seals. 

7.5.2.2 Disturbance 

The key issues for ringed seals related to sensory disturbance are the effects of underwater noise and 
airborne noise on behaviour and health. Seals in general have effective low-frequency hearing. 
Underwater audiograms (i.e., results of hearing tests on seals) suggest that although they can hear 
underwater sounds at frequencies up to 60 kHz and make calls between 90 Hz and 16 kHz, they have 
very little hearing sensitivity below 1 kHz (Richardson et al. 1995). Southall et al. (2007) suggest that 
the auditory bandwidth for seals in water should be considered to be 75 Hz to 75 kHz. Project-related 
activities at the MLA that could result in disturbance to ringed seals include: 

o Construction activities at the MLA;  

o Vessel traffic;  

o Vehicle traffic on the winter road (over marine areas); and  

o Aircraft overflights.  
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Construction Activities at the MLA 

Disturbance from acoustic and anthropogenic activities during Construction and Operations may impact 
ringed seals, generating avoidance reactions in the southern portion of the marine wildlife RSA. 
Construction activities at the MLA are anticipated to include the construction of a 100 person camp, 
all-weather site roads built from construction materials from locally developed geochemically suitable 
rock quarries, and laydown areas. In addition, two small in-water structures will be constructed 
including a marine ramp (30 x 30 m) and seasonal dock (20 x 20 m) at the proposed Marine Laydown 
Area in southern Bathurst Inlet for annual resupply and seasonal transport during the open-water 
season. No pile driving activities will be conducted for any in-water works at the MLA.  

Yearly construction activities during the Operations phase when the MLA is active will include the 
construction of an ice airstrip and a winter road (over a small portion of the marine habitat). 
Thus, avoidance due to disturbance during construction activities can occur throughout the 
Construction phase of the MLA in both the open-water and ice-covered season, and during the 
ice-covered season only during the Operations phase when the MLA is active.  

Vessel Traffic 

It is anticipated that there will be a total of five to 10 ships (or equivalent barges) per year during the 
Construction phase (up to 20 one-way sailings) and a total of three to five ships (or equivalent barges) 
per year during the Operations phase (up to 10 one-way sailings) through the marine wildlife RSA in 
Bathurst Inlet for the Project. The vessels will carry cargo and fuel to the MLA in Bathurst Inlet during 
the Construction and Operations phases, and may carry away non-combustible and waste (if any). 
Commercial vessels cruising in open-water emit relatively loud, low-frequency underwater noise 
especially in the 10 to 100 Hz range (NRC 2003; Hildebrand 2009; McKenna et al. 2012). Shipping during 
the Construction phase was used to assess the effects of disturbance to ringed seals as it represents the 
worst-case scenario. 

Disturbance from acoustic and anthropogenic activities along the shipping route in Bathurst Inlet may 
impact ringed seals, resulting in a temporary avoidance to the area. Since shipping will only occur 
during the open-water season (August 25 – October 31), there will not be any effect of disturbance to 
ringed seals due to shipping during the ice-covered period when ringed seals are birthing and rearing 
pups in their lairs or basking in the sun on the ice during the moulting period. Because vessel activities 
will only occur during the open-water summer season, no assessment of shipping impacts in an iced 
environment was conducted. 

Vessel cruising speed is estimated at 13.5 knots (25 km/h). Tug-assisted, 1,000 to 2,000-tonne capacity 
ocean barges will carry construction materials and camp supplies to Bathurst Inlet during the 
Construction phase, and could make five to 10 round-trips annually during the two years of the 
Construction phase and three to five round-trips annually during the Operations phase when the MLA is 
active. Underwater Sound Pressure Levels (SPL) were determined for vessels that may be used for the 
Project (Table 7.5-5).  

Seals do not appear to respond strongly to ships and, in some areas, are commonly observed close to 
vessels (Harris, Miller, and Richardson 2001; Miller and Davis 2002; Miller and Moulton 2003). 
Some seals are likely to avoid approaching vessels by a few metres to tens of metres, whereas some 
curious seals are likely to swim toward vessels. 
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Table 7.5-5.  Underwater Sound Pressure Levels (SPL) Determined for Potential Vessels Used for 

the Project 

Vessel Specifications 

Broadband SPL  

(dB re: 1 µPa @ 1 m) 

Bulk Ore Carrier with 
Ore-Bulk-Oil (OBO) option 

52,000 DWT, Length 190 m, Draft 12.5 m, 
Containers 300 TEU 

186 

Lightering Barge Non-ice class, up to and including series 1500, 
1,500 DWT, Length 60 m, Draft 2 m 

181 

“Beluga Class” Cargo Vessel Ice Class 1A, 10,000- 13,000 DWT, Length 140 m,  
Draft 8-12 m, Containers 700 TEU 

185 

Handy Max Fuel Tanker Ice Class 1A, 10,000- 13,000 DWT, Length 140 m, 
Draft 8-12 m, Up to 15 ML 

185 

Large Fuel Tanker Ice Class 1A, 53,000 DWT, Length 183 m, Draft 8.5 m, up 
to 50 ML (example: Torm Lotte) 

186 

Vehicle Traffic on the Winter Road 

During the winter months during the Construction and Operation phases of the Project, an ice road will 
be constructed from the MLA to the Goose and George Properties and will be used from January 
through April. A small portion of this road will cross a bay in Bathurst Inlet south of the MLA. 
Vehicle traffic and human-related activities on the ice road could disturb ringed seals on the ice. 
Sporadic anthropogenic noise and visual stimuli from traffic driving on the ice could cause adult seals to 
dive into the water, resulting in increased energy expenditure in adults and decreased nursing of pups if 
they are present.  

Aircraft Overflights 

The Project proposes a maximum of six flights per week to the MLA using small turboprop aircraft 
during the Construction and Operations phases when the MLA is active during the ice-covered season 
and potentially during the open-water season if needed (see Project Description: Volume 2). During the 
winter birthing and pupping period, adult seals could abandon lairs or pups. Aircraft over-flights during 
spring moulting period could disturb ringed seals to the extent that they enter the water, thus using 
additional energy stores. During the open-water period, over-flights could disturb ringed seals near the 
flight paths. The reactions of swimming ringed seals to aircraft over-flights have not been documented. 
However, swimming seals are generally considered to be less susceptible to airborne disturbance than 
are seals that are hauled-out (Richardson et al. 1989); therefore, the assessment of effects of aircraft 
overflights on ringed seals is conducted for the ice-covered season only as the effect is anticipated to 
be “worst case” at that time. 

Ringed seals hauled out on the ice may retreat to the water when approached by a low-flying aircraft 
or helicopter (Burns and Harbo 1972; Alliston 1981; Burns and Frost 1983), although they do not always 
respond by diving into the water (Burns et al. 1982). Finley (1976) flew aerial survey transects over 
ringed seals hauled out in Barrow Strait 31 times at an altitude 91 m, and was unable to detect any 
decline in seal numbers that could be attributed to the aircraft disturbance. During aerial surveys of 
Bathurst Inlet in June 2007 from a single-engine Beaver flying at 91 m, most ringed seals did not exhibit 
any obvious negative response to the aircraft as it flew overhead (LGL Limited 2007). Almost half 
(43.8%) showed no obvious response, 37.2% looked up at the aircraft, 9.5% moved on the ice, and 8.7% 
dove into their holes or cracks in apparent response to the aircraft (LGL Limited 2007). Noise levels in 
lairs are reduced by snow, especially at high frequencies (e.g., ~10 kHz; Cummings and Holliday 1983). 
Generally, seals exposed to intense (~110 to 120 dB re: 20 µPa) non-pulse sounds in air tended to leave 
haulout areas and seek refuge temporarily (minutes to a few hours) in the water, whereas seals 
exposed to received noise levels of between ~60 to 70 dB re: 20 µPa tended to ignore the noise.  
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Calculation of Disturbance on Ringed Seals 

Hearing limits for seal species have been estimated to be 75 Hz to 30 kHz in air and 75 Hz to 75 kHz in 
water (Mohl 1968; Terhune and Ronald 1971, 1972; Kastak and Schusterman 1999; Reichmuth 2008; 
Kastelein et al. 2009). There are no data on the sensitivity of ringed seals to airborne sounds (EDI 2012) 
and limited data on the underwater hearing sensitivity of ringed seals (Terhune and Ronald 1975). 
However, underwater and in-air hearing abilities of ringed seals are expected to be similar to harbour 
seals (Richardson et al. 1995) as these species are close relatives (Árnason et al. 1995). Thus, the 
hearing thresholds and disturbance criteria for harbour seal were used for ringed seal in the assessment 
of disturbance due to noise where ringed seal specific data were unavailable. 

No minimum exposure criteria for underwater noise levels exist for the protection of marine mammals 
in Canada. However, ringed seals exposed to continuous sounds resulting from shipping or dredging 
where the noise sensation levels (noise levels experienced by the animal) exceed 100 dB re 1 µPa are 
anticipated to result in hearing impairment, whereas continuous sounds with noise sensation levels 
between 80 dB re 1 µPa and 100 dB re 1mPa would exhibit an avoidance response (R.A. Davis and 
Malme 1997). Some seals are assumed to exhibit minor behavioural responses (e.g., changes in swim 
speed) at 70 dB sensation levels. Avoidance responses are anticipated to be temporary in nature, 
returning to normal conditions with the cessation of the noise source. Thus, a threshold of 70 dBA was 
used as an indicator of disturbance to ringed seals in this assessment. 

There are no minimum exposure criteria for the protection of ringed seals to airborne sounds in air in 
either Canada or the U.S. For this effects assessment a conservative estimate of greater than 70 dB re: 
20 µPa was used to assess the potential disturbance to ringed seals exposed to in-air noise, although a 
less protective SEL of 100 dB re (20 µPa).s has been recommended as the threshold to predict effects 
to seals in air in other studies (Southall et al. 2007).  

Construction Activities at the Marine Laydown Area 

Disturbance to ringed seals as a result of Project-related activities was assessed by comparing the 
estimated noise disturbance resulting from construction of the MLA to noise disturbance and resulting 
effects on ringed seals reported in literature.  

Vessel Traffic 

Disturbance to ringed seals due to vessel traffic was calculated for the open-water season only, as no 
winter shipping will occur. To assess the effects of shipping traffic on ringed seals, a zone of effect was 
determined as the ships travel along the shipping routes. 

In the absence of sound propagation models developed specifically for the vessels that will be used by 
the Project in Bathurst Inlet, vessel traffic disturbance to ringed seals was estimated based on 
modelled disturbance distances calculated for similar vessels used for the Mary River Project (EDI 2012). 
Disturbance distance from the vessel to the ringed seal receptor for the Mary River Project was 
assumed to be approximately 200 m whereby the sound from the source would attenuate to the 70 dB 
sensation level. Noise sensation levels attenuating to greater than 80 dB, resulting in avoidance and or 
injury onset were not anticipated during the open-water shipping season. 

Disturbance was also calculated by estimating the amount of time any one point along the shipping 
route would be disturbed assuming that ships followed the exact alignment each trip. This calculation 
uses an assumed ship speed of 25 km/h and distance that each marine mammal species reacts to 
vessels (e.g., 200 m for ringed seals) to calculate the length of time it takes the ship to leave the zone 
of impact. This is essentially the length of time any one point along the route is affected by ship 
traffic noise. 
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Vehicle Traffic on Ice Roads 

To assess the effects of disturbance to ringed seals due to vehicle traffic on the portion of the winter 
road that overlies the marine habitat, the 45 dBA noise buffer determined during noise modelling for 
the winter roads conducted as part of the Noise and Vibration Assessment (Volume 4, chapter 2) was 
applied as a buffer around the winter road PDA alignment, and the area calculated within the buffered 
area was calculated as the area of disturbed ringed seal habitat. This buffer is a conservative estimate 
for ringed seals but is based on the Environment Canada human health standards (Environment Canada 
2010) used for terrestrial wildlife in Volume 5.  

Disturbance was also calculated by estimating the amount of time any one point along the road would 
be disturbed. This calculation uses the projected traffic volumes on the winter road from the MLA to 
the Goose and George PDAs, and assumes a conservative vehicle speed of 40 km/h (when wildlife are 
present within 250 m of the road). A 200 m buffer distance derived from the 45 dBA noise contour 
around the winter road PDAs (from the Noise and Vibration Assessment; Volume 4, Chapter 2) was used 
to calculate the length of time any one point along the road will be affected by noise produced by 
vehicle traffic.  

Aircraft Overflights 

The assessment of aircraft overflight noise on seals focuses on the winter (ice-covered) season when 
seals are hauled out on ice. Ringed seals are more abundant in Bathurst Inlet during the ice-covered 
season relative to the open-water period. Therefore, since the density of seals is greater in the 
ice-covered season and transmission of noise due to aircraft is anticipated to result in a greater effect 
in air, the effect of aircraft overflights on swimming ringed seals is anticipated to be less than that of 
ringed seals on the ice and was not further assessed.  

Noise Modeling was conducted for in-air sound levels from de Havilland Canada DHC-6 Twin Otter 
aircraft at the George airstrip as part of the Noise and Vibration Assessment (Volume 4, Chapter 2: 
Appendix V4-2B). The effects of disturbance to ringed seals as a result of aircraft overflights was 
assessed by overlaying the aircraft noise model (Volume 4, Chapter 2; Appendix V4-2B) generated for 
Twin Otter planes (used for the George Property) over the section of Bathurst Inlet east of the MLA. 
Since the airstrip will be constructed on the ice during the winter, to calculate a maximum disturbance 
scenario for ringed seals it was assumed that the ice strip would be constructed in the middle of the 
portion of the inlet directly east of the MLA, so that noise profiles would cover the maximum amount of ice 
coverage possible. This assumption ensures that the maximum potential disturbance over ice is calculated.  

The number of seals potentially disturbed due to aircraft overflights is calculated by the area 
contained within the 70 dBA contour line and the density of seals calculated during baseline studies. 
This area of disturbance is also compared to the proportion of the marine wildlife RSA available to 
seals without disturbance. 

Evaluation of Disturbance on Ringed Seals 

Construction Activities at the Marine Laydown Area 

Received noise levels from construction activities at the MLA were not anticipated to exceed either the 
45 dBA conservative criteria for human health (Environment Canada 2010) or the 70 dBA criteria for 
disturbance onset to ringed seals and avoidance of the MLA and thus, were not modelled in the Noise 
and Vibration Assessment (see Volume 4, Chapter 2). However, it is possible that seals in the vicinity 
may exhibit localized and temporary avoidance of the area.  
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Studies conducted at other industrial developments have demonstrated that ringed seals adapt to 
Project-related noise and visual disturbance. Ringed seal reactions to industrial activities vary by 
individual depending on the context. For example, ringed seals that swam in open-water close to 
underwater construction activities became habituated to underwater sounds, and active breathing 
holes and lairs were still observed within ~1 km of industrial activities (Moulton et al. 2003; Moulton et al. 
2005) including pile driving. Construction activities at the MLA will not include noise levels as loud as 
pile driving, which did not evoke a response in seals at other studies; therefore, construction activities 
at the MLA are not anticipated to disturb ringed seals and no residual effect is anticipated. 

Vessel Traffic 

Ringed seal habitat covers the marine area within the marine wildlife RSA from the southern end of 
Bathurst Inlet near the Western River to just north and west of Omingmaktok covering an area of 
299,971 ha. Thus, the proposed shipping lane was assumed to fall within ringed seal habitat. 
The largest ship that may access the MLA will be approximately 190 m long, and adding 200 m on either 
side to account for potential seal avoidance due to noise results in a diameter of 590 m (0.59 km), and 
an area of 0.273 km2 contained within this diameter, which is equivalent to the zone of influence for 
ringed seals around the vessel.  

The diameter of the zone of influence by a vessel can be used to calculate the resulting period of time 
that any one ringed seal may be exposed to the zone of influence at any one point along the shipping 
route by dividing this number by the speed of the vessel. Assuming a vessel speed of 25 km/h, this 
period of time for any one seal in the zone of influence (assuming the seal doesn’t move) lasts 
1.4 minutes per ship. It is estimated that a maximum of 10 vessels will potentially access the MLA per 
year during Construction, resulting in a total of 20 one-way trips to and from the MLA along the 
Bathurst Inlet shipping route during the shipping period (August 25 – October 31) or, on average, 
one trip every six days. The number of one-way trips (20) is then multiplied by the duration of the zone 
of influence for ringed seals (1.4 minutes), resulting in a maximum of 28.3 minutes per year (60 day 
period) of disturbance to any one seal at any one point along the eastern shipping route. 

During the Operations phase the ship traffic will decrease to three to five ships per year thus the 
number of seals affected by vessel noise is estimated to be half that occurring during the Construction 
phase and estimated to result in a maximum of 14.1 minutes of vessel disturbance per year 
(between August 25 and October 31) to any one seal at any point along the shipping route.  

Any disturbance to ringed seals along the shipping route would be transitory. Given the estimated 
source levels, infrequency of traffic, and seal distributions, the disturbance will be minor or brief, 
lasting less than 30 minutes per year on the shipping route and affecting only those seals within 250 m 
of the ship. As ringed seal density is anticipated to be low in the marine wildlife RSA during the 
summer when shipping will occur and seals are generally anticipated to avoid ships, no residual effect 
is anticipated.  

Vehicle Traffic on Ice Roads 

The portion of the winter road that covers the marine habitat in the bay directly south of the MLA is 
14.5 km in length. Results of Project noise modelling (using 45 dBAnight contours from Noise Modelling; 
Volume 4, Chapter 2; Appendix V4-2B) indicates that a 200 m noise buffer exists around winter roads 
where traffic noise would attenuate to 45 dBA. Applying this buffer to either side of the winter road 
(the portion that crosses marine habitat) results in 580 ha of ringed seal winter habitat that will be 
disturbed due to vehicle traffic (Figure 7.5-1).  
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The average density of ringed seals in the marine habitat during the winter is approximately 
2.05 seals/km2 or 2 seals/100 ha, although fewer seals were observed in the portion of marine habitat 
south of Kingaok. Using this density as a conservative approach results in approximately 12 seals that 
may be potentially disturbed by the vehicle noise along the road. However, it is anticipated that this 
number will be much less since: 1) the density of seals in the southern portion of Bathurst Inlet (south 
of Kingaok) is anticipated to be lower than 2 seals per 100 ha; 2) seals are not anticipated to be 
disturbed at noise levels below 70 dBA; and 3) seals are not anticipated to be using the Road PDA itself 
as breathing holes would be frozen over to maintain the road.  

The winter road is anticipated to begin construction in early December with operations of the road 
commencing in January through March. During this time, it is anticipated that there will be a total of 
84 truck trips per day (75 days per year) on these roads to carry supplies to and from the Goose and 
George Properties and an additional 80 trips per day (6,000 trips per year) to transport fuel to these 
Properties for a total of 164 truck trips per day. Assuming vehicles will be in operations over the entire 
24 hour period, this equates to 6.8 trucks per hour on the ice road. Ringed seals are not anticipated to 
be in the southern portion of Bathurst Inlet at this time, as the timing and use of the winter roads 
corresponds with the pupping season when seals are anticipated to be in lairs further north in the inlet. 
To date, very few lairs, if any, have been reported in the southern portion of Bathurst Inlet (south of 
the Islands west of Omingmaktok). Thus, the effect of disturbance due to traffic on winter roads is not 
anticipated to result in a residual effect. 

Aircraft Overflights 

The portion of marine habitat that will be disturbed due to aircraft noise (≥ 70 dBA) is 28,874 ha 
(Figure 7.5-1). This area falls outside of the marine wildlife LSA and is equal to approximately 1% of the 
marine wildlife RSA. The average density of ringed seals during the winter in the marine habitat is 
approximately 2.05 seals/km2, although fewer seals were observed in the portion of marine habitat 
south of Kingaok. Using this density as a conservative approach results in approximately 592 seals that 
may be potentially affected by noise due to aircraft overflights (take-offs and landings).  

As there have been no ringed seal lairs observed in the southern portion of Bathurst Inlet (south of 
Kingaok), pups and nursing adults inside of seal lairs are not anticipated to be disturbed by aircraft 
noise. However, in the event that lairs are built in the southern portion of Bathurst Inlet, it is 
anticipated that airborne sounds will be diminished inside of seal lairs and will not result in disturbance 
events. For example, below a snow cover depth of 70 cm, the received level of airborne noise over the 
105-200 Hz frequency band is reduced by an average of 11 dB (Cummings and Holliday 1983). 
Evidence from the literature supports this finding. Active seal structures (breathing holes and lairs) were 
detected within ~1 km of a drilling site, Northstar, and one pupping lair was located between two ice 
roads, as close as 140 m from the nearest road (Williams, Coltrane, and Perham 2001).  

Ringed seals move into the southern portion of Bathurst Inlet during the moulting season (mid-May 
through mid-July). However, the MLA is anticipated to be closed during the moulting period (mid-May 
through mid-July), and also in the fall (October and November), thus no residual effect is anticipated 
due to aircraft noise. 

In the event that the MLA is open during the spring moulting period (mid-May through mid-July) there 
may be some potential for the effect of disturbance to ringed seals. During the Construction and 
Operations phases, there will be up to six flights per week of small aircraft capable of landing on ice 
and water when the MLA is active. During closure of the MLA, there will be a maximum of three flights 
per week. Given the estimated source levels, infrequency of flights, and seal density, the disturbance 
will be minor and brief; designated flight patterns will reduce low level arrival and departure traffic 
over marine areas.  
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Given that the majority of Project-related activities potentially causing disturbance to ringed seals will 
occur when seals are not likely to be in the southern portion of Bathurst Inlet (summer, and early 
winter), Project-related disturbance due to noise is not anticipated to result in a residual effect to 
ringed seals. 

7.5.2.3 Mortality and/or Injury 

Direct mortality or injury effects are physical injuries, extreme physiological stress, or the mortality of 
an individual resulting from interactions with anthropogenic activities.  

Three types of Project-related activities that may lead to direct mortality and/or injury to ringed seals 
include: 

o Ship strikes during the open-water season;  

o Vehicle strikes on the ice road during Construction and Operation phases in the ice-covered 
season; and 

o Aircraft strikes on the marine ice strip and in the open-water (float plane landings) during both 
the open-water and ice-covered seasons. 

The most common mortality and direct injury to marine mammals results from ship strikes. 
Mortality and injury due to vessel strikes is most commonly reported for large whales (Jensen, Silber, 
and Calambokidis 2003), although evidence of vessel strikes have recently been reported for seals in 
the UK (Thompson et al. 2010). The characteristic spiral injuries observed on dead seals in the UK were 
consistent with ducted propeller injuries that are common to a wide range of ships including tugs, 
self-propelled barges and rigs, various types of offshore support vessels and research boats. Seals with 
similar characteristic spiral injuries have also been reported on Canada’s Atlantic coast over the last 
15 years (Thompson et al. 2010). However, shipping will occur only in the summer (between August 25 
and October 31) when the density of ringed seals is expected to be really low in Bathurst Inlet as seal 
disperse to off-shore areas. Thus, shipping activities are not anticipated to result in a residual effect to 
ringed seals and are not considered further.  

Mortality and injury to ringed seals may also occur as a result of winter road construction and vehicle 
strikes on the portion of the proposed winter road connecting the MLA and the Goose and George 
Properties that aligns over the ice on Bathurst Inlet just south of the MLA.  

Aircraft will be used to service passenger and large-cargo to the Project area during Site preparation, 
Construction, and Closure. During the winter, an aircraft landing strip will be constructed on Bathurst 
Inlet near the Marine Laydown Area. Ringed seals hauled out on the ice may be at risk of collisions with 
aircraft if they haul out on the ice strip. In addition, access by float planes during the open-water 
season at Bathurst Inlet may be used when necessary. Seals may be affected by float planes if they are 
unable to move out of the way (e.g. swim, dive) in time for aircraft landings. However, to ensure the 
safety of aircraft passengers and wildlife, the aircraft landing areas will be monitored prior to landings 
and take-off by aircraft, and if wildlife are observed flight activities will avoid these areas until they 
are clear of wildlife. Thus, the effects of mortality due to aircraft were not assessed further. 

Calculation of Ringed Seal Mortality and Injury 

To assess the likelihood and population-level significance of ringed seal mortality and injury resulting 
from interactions between ringed seals and the Project, the timing and volume of vehicle traffic and 
vehicle speed were used to assess the potential for mortality to ringed seals. The seasonal density of 
ringed seals determined during baseline studies conducted in the marine wildlife RSA (see Section 7.1.5) 
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was used to determine whether potential exists for interaction with these Project-related activities. 
A literature based review was also conducted, and estimates of ringed seal mortality rates due to 
Project-related activities were summarized.  

Evaluation of Mortality and/or Injury to Ringed Seals 

Vehicle Strikes 

The winter road is anticipated to begin construction in early December with operation of the road 
occurring in January through April. During this time frame of approximately 75 days per year, 
6.8 trucks per hour are anticipated to be on the ice road in Bathurst Inlet. 

From December through April, ringed seals use ice for reproduction events including birthing and pup 
rearing. Lairs are constructed in mid-March at the earliest (Smith, Hammill, and Taugbol 1991); 
however, no lairs were observed during baseline surveys south of the islands west of Omingmaktok. 
Therefore lairs are not likely to be affected by the construction and use of the winter road. 
Furthermore, since the construction of roads is anticipated to begin in December and maintenance and 
vehicle use of these roads are anticipated to continue through to the end of April, it is anticipated that 
snow will not accumulate in these areas due to road clearing, and ringed seals will not construct lairs 
along the road corridor. Therefore, seals will only be exposed to vehicle traffic at breathing holes from 
December through March, if present, in the southern end of Bathurst Inlet. 

Adult ringed seals facing traffic on the ice are expected to respond to construction and vehicle noise 
and in most cases avoid collisions, (Tarasoff et al. 1972). In addition, use of the ice road is proposed to 
cease at the end of April prior to the ringed seal haul out period for moulting. Thus, it is expected that 
mortality to ringed seals due to construction of the ice road and vehicular traffic on the road will not 
result in a residual effect.   

7.5.2.4 Indirect Mortality 

In addition to direct mortality (Section 7.5.2.3), indirect mortality to ringed seals may result from 
project related activities including: 

o increased hunting; and 

o increased predation by natural ringed seal predators. 

Wildlife mortality may indirectly result from the Project if hunting is facilitated by easier access to 
game along the winter road. Indirect mortality from increased hunting pressure resulting from Project-
related activities will be assessed based on the results of the socioeconomic assessment (Volume 8, 
Chapter 3). An increase in public access to the Kitikmeot area resulting from Project development will 
trigger a residual effect of indirect mortality to ringed seals due to increased hunting. 

Natural ringed seal predators including foxes, wolves, wolverine, and grizzly bears may become 
attracted to the MLA due to odours affiliated with human-related activities and wastes at the proposed 
camp (discussed in Volume 5, Chapter 6 and Chapter 8). Mortality of seals due to fox predation has 
been estimated to be as high as 40% (Smith 1976). An increase in seal predators to the MLA may result 
in increased predation on ringed seals and their pups in the marine areas directly adjacent to the 
facilities at the MLA. Indirect mortality resulting from increased attraction of predators to the camp 
associated with the MLA will be assessed based on the results of attraction to these predators 
(wolverine and furbearers, and grizzly bear) and the typical territorial behaviours of these predators. 
An increase in the number of predators to the MLA as a result of Project development will trigger a 
residual effect of indirect mortality to ringed seals due to increased predation. 
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Indirect mortality resulting from disturbance is discussed in on the disturbance section (Section 7.5.2.2).  

Evaluation of Indirect Mortality to Ringed Seals 

Socio-economic studies conducted in the Kitikmeot Region report that an increase in human 
immigration and hunting is unlikely in the wildlife RSAs (Volume 8, Chapter 3). Further, hunting will not 
be permitted by Project employees. Thus, construction and operation of the ice roads and Project 
Development is not expected to cause an increase in ringed seal mortality due to facilitation of hunter 
access. Increased hunting is unlikely and is therefore not anticipated to result in a residual effect on 
ringed seal. 

Results of the assessment of the effects of attraction to ringed seal predators (wolverine and 
furbearers, and grizzly bears) indicate that there could be a residual effect of attraction to these 
predators due to the Project (Volume 5, Section 6.5.2.6 and 8.5.2.6). This is largely a result of odours 
and wastes that are affiliated with the camps. However, the effect of attraction is anticipated to 
affect only those animals that are already in the vicinity (within a few kilometers) of Project 
infrastructure. The MLA is located within an area that already supports a high abundance of ringed seal 
predators including foxes, wolves, and grizzly bears. No additional animals are anticipated to be drawn 
to this area as a result of Project development. In addition, ringed seals are largely anticipated to 
avoid marine areas immediately adjacent to the MLA and along the ice roads due to noise and 
disturbance related to Project activities (Section 7.5.2.2). Thus, increased predation to ringed seals is 
unlikely and is therefore not anticipated to result in a residual effect on this species. 

7.5.2.5 Exposure to Contaminants 

Exposure to contaminants in ringed seals due to the Project was evaluated in the Country Foods Effects 
Assessment (Volume, Chapter 5) and in the Environmental Risk Assessment (Volume 8, Chapter 6). 
Results of these assessments indicated that all contaminant hazard quotients in ringed seals or its 
respective food chain components and surroundings (e.g. water, fish, sediment etc.) were predicted to 
be below a value of one. A hazard quotient less than one indicates that an increase in contaminants in 
these media relative to baseline conditions is unlikely. Thus, a residual effect due to exposure to 
contaminants in ringed seal is not anticipated and is not considered further in the assessment. 

7.5.2.6 Reduction in Reproductive Productivity 

Reproductive productivity is quantified as the number of surviving young produced per year per female. 
The additive effect of all residual effects of the Project may result in declines in reproductive 
productivity of ringed seals. Ringed seals are most likely to be affected by the Project through 
disturbance from aircraft. Research suggests effects on reproduction are most likely to occur through 
abandonment of pups in extreme cases, but more commonly through increased disturbance behaviors, 
leading to decreased pup attendance in lairs and provisioning of food and warmth to young. 
These effects may in turn impose a negative effect on the energetic balance of adults and young, 
which may result in poorer body condition. Adults in poorer body condition produce fewer young; while 
young in poor body condition are more susceptible to mortality.  

There are three relatively distinct time periods in which development activities may affect aspects of 
seal ecology. Those include the open-water, birthing, and winter periods. Seals are present throughout 
the study area primarily during the ice-covered season. Activities that may affect the winter and 
birthing ecology of seals would include all ice road related Operations and Construction, and low-level 
aircraft flights. 
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Given that ringed seals are most dependent on ice for survival and population viability, potential 
impacts from industrial development that most influence the environment and characteristics of this 
ice cover would have the greatest effect on ringed seal populations. Project-related activities that are 
in close proximity to ringed seals in lairs and during moulting have the greatest potential to disturb 
reproduction events such as birthing, seal rearing, and copulation. 

The effects of climate change on ringed seals could exacerbate the effect of reduction in reproductive 
productivity. Changes in the extent and concentration of sea ice may alter the seasonal distributions, 
geographic ranges, patterns of migration, nutritional status, reproductive success, and ultimately the 
abundance and stock structure of some species. Over the past two to three decades, sea ice has been 
breaking-up earlier in the spring and freezing later in the fall (Tynan and DeMaster 1997). In addition, 
minimal sea ice extent throughout the Arctic has declined by 45,000 km2/year (Post et al. 2009). 
Recent episodes of unusually early spring rain in the Canadian Arctic have led to melting, collapse, and 
washout of birth lairs of ringed seals, leaving newborn pups exposed on bare ice, increasing their 
vulnerability to hypothermia and predation (Post et al. 2009).  

Species that are dependent on the sea ice, such as ringed seals, may be directly affected by habitat 
loss and seasonal changes in the availability of ice-associated habitat (Tynan and DeMaster 1997). 
Alteration in the extent and productivity of ice-edge systems may affect the density and distribution of 
important ice-associated prey of marine mammals (Tynan and DeMaster 1997). Ringed seals may have 
to travel further to find prey as well as pupping habitat in a warmer Arctic environment. 
In the Canadian Arctic, habitat loss may occur along all boundaries of ringed seal range, constricting 
their range and leading to a subsequent population decline. In one Arctic study area, Parkinson (2000) 
calculated a shortening of the coastal sea ice season by 0.5 days/year, and another study in western 
Hudson Bay determined that the break-up of annual ice occurs approximately 2.5 weeks earlier than in 
the 1970’s (Derocher, Lunn, and Stirling 2004). Habitat loss and a shortening of the ice season increases 
the distance seals need to travel to find food as well as breeding habitat, may create a concentrated 
food resource for bears or other carnivores, and will likely lead to a decline in the populations. 

Since ringed seals depend on both the duration of the ice cover and snow depth for the building of 
subnivean lairs, temporal and spatial changes to sea ice formation may result in lower productivity 
(Tynan and DeMaster 1997; Smith and Harwood 2001; Stirling and Smith 2004). During the breeding 
season, ringed seals are territorial, and as the ice-free areas increase, seal productivity will likely 
decrease due to the loss of possible birthing habitat (Derocher, Lunn, and Stirling 2004). 
Ferguson, Stirling, and McLoughlin (2005) found that decreased snow depth and earlier spring break-up 
of sea ice resulted in a significant decrease in pup survival. In addition, warm temperatures and spring 
rains have washed away ringed seal birth lairs, exposing pups to predation and decreasing recruitment 
rates of the species (Hammill and Smith 1991; Stirling and Smith 2004). As there are few species in the 
Arctic, there is little overlap among the role of species in the Arctic ecosystem. Range shifts in the 
Arctic may precipitate larger and more fundamental changes in ecosystem dynamics compared to those 
ecosystems with more species with similar positions in the ecosystem, where loss of individual species 
may have less immediate consequence for ecosystem processes. For example, the loss of ringed seal 
(the main prey for polar bears) in the Arctic could have severe consequences to the population 
dynamics of polar bears. 

In most cases, the impact of project-related effects is limited to relatively short term time periods and 
small areas, which will not affect such parameters as ice features and marine productivity, thus a residual 
effect of reduced reproductive productivity is not anticipated as a result of Project-related activities.  
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7.5.3 Identification of Mitigation and Management Measures 

The Wildlife Mitigation and Monitoring Plan (Volume 10 Chapter 20) contains the management plans 
that will be in place to reduce or eliminate potential effects to wildlife including ringed seals. 
In addition, a number of mitigation and management measures will be in place to minimize potential 
Project-related effects to the environment and are included in Volume 10. 

The following sections describe the mitigation and management measures that will be conducted to 
minimize or eliminate potential Project-related effects to ringed seals. Since reduction in reproductive 
productivity is considered a potential consequence of the other potential effects, no mitigation or 
management is included specifically for this potential effect. 

7.5.3.1 Mitigation for Habitat Alteration 

The primary mitigation and management strategies to minimize the effects of marine habitat alteration 
for marine wildlife are addressed by the design of project (see Project Description; Volume 2). 
Mitigation measures specific to minimizing the effects of habitat alteration to ringed seals may include 
the following: 

o infrastructure designed to minimize the Project footprint to reduce habitat loss for ringed seals; 

o Project infrastructure designed to avoid, where possible, identified wildlife sensitive areas, such as 
areas where birth lairs are found; 

o construction and operation of the winter road over marine habitat outside of ringed seal 
pupping (mid-March through late-April), nursing (mid-March through mid-June) and moulting 
periods (mid-May through mid-July), where possible. 

7.5.3.2 Mitigation for Disturbance due to Noise 

The primary mitigation and management strategies to minimize the effects of disturbance to wildlife 
are addressed in the Noise and Vibration Chapter (Volume 4, Chapter 2) and the Noise Abatement Plan 
(Volume 10, Chapter 18). Additional wildlife specific measures to minimize the effect of disturbance to 
ringed seals may include: 

o open-water season shipping only (no ice-breaking) to avoid disturbance to ringed and bearded 
seals during periods when seals are dependent on ice (e.g., during pupping (mid-March through 
late-April), nursing (mid-March through mid-June), and moulting (mid-May through mid-July) 
periods (Volume 10, Chapter 20); 

o minimum prescribed flight elevations maintained over ringed seals and their pups, where 
possible (Volume 10, Chapter 20); 

o vehicles restricted to site roads, winter roads and quarry footprints during Construction and 
Operations (December to April) to avoid unnecessary disturbance to wildlife habitat (Volume 10, 
Chapter 20); 

o pre-determined flight paths developed to provide horizontal and vertical buffer distances 
between flight paths and sensitive habitats (Volume 10, Chapter 20); and 

o pilot education to instruct pilots as to the negative effects of overflights on wildlife species and 
maintaining minimum prescribed altitude, when possible, wherever wildlife species are 
observed (Volume 10, Chapter 20). 
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7.5.3.3 Mitigation for Mortality 

The primary mitigation and management strategies to minimize the effects of mortality and injury to 
wildlife are addressed in the Project Description (Volume 2, Chapter 2), the Wildlife Mitigation and 
Monitoring Plan and the Road Management Plan (Volume 10, Chapter 14). Measures to minimize the 
effect of mortality and injury specific to ringed seals may include: 

o pre-construction surveys conducted for ringed seals and pupping lairs prior to and within 7 days 
of construction of the winter road over Bathurst Inlet (Volume 10, Chapter 20); 

o vehicles restricted to site roads, winter roads and quarry footprints during Construction and 
Operations to minimize mortality to ringed seals on the ice (Volume 10, Chapter 20); 

o truck speed limits developed, signage installed to alert drivers of speed limits, and speed limits 
enforced (Volume 10, Chapter 20); 

o wildlife given the right-of-way on all roads at all times (Volume 10, Chapter 20); and 

o airstrips monitored prior to take-off and landings to ensure wildlife are not present on the 
landing strip, and to ensure safety to aircraft passengers (Volume 10, Chapter 20). 

7.5.3.4 Mitigation for Indirect Mortality 

The primary mitigation and management strategies to minimize the effects of indirect mortality to 
wildlife are addressed in the Socio-economic Assessment (Volume 8, Chapter 3) and in the 
Socio-economic Monitoring Plan (Volume 10, Chapter 23). Measures to minimize the effect of indirect 
mortality specific to ringed seals may include: 

o all Project roads closed to the public including private vehicles (snowmobile, all-terrain 
vehicles, etc.) and all foot traffic, and road use restricted only to persons required for Project 
Construction, Operations, and Maintenance (Volume 10, Chapter 20); 

o a policy prohibiting hunting by Project employees and contractors while on site to prevent an 
increase in mortality to ringed seals (Volume 10, Chapter 23); 

o a waste and wildlife attractant management protocol developed to minimize attraction of 
ringed seal predators to the camp at the MLA and other attractants (Volume 10, Chapter 20); 

o the use of wildlife-attracting dust suppressants avoided, where possible (Volume 10, Chapter 20); 

o a policy of no feeding and no intentional attraction of wildlife developed, and disseminated to 
all Project and contractor employees during employee orientation and enforced (Volume 10, 
Chapter 20); 

o a policy of no littering developed  and disseminated to all Project and contractor employees 
during employee orientation, continued throughout the life of the Project, and enforced 
(Volume 10 Chapter 20); and 

o a protocol for human-wildlife interactions developed and disseminated to all Project and 
contractor employees as part of orientation with lead management responses undertaken by 
identified supervisors, wildlife biologists, and conservation officers (Volume 10, Chapter 20). 

7.5.3.5 Mitigation for Exposure to Contaminants 

Mitigation and management strategies intended to control liquid effluents such as treatment of 
sewage, collection of site contact water into water management structures, and control of discharge 
from water management structures (only if water quality criteria in the future water license are met) 
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will also serve to minimize potential effects to the quality of the marine environment within the 
marine wildlife LSA and RSA and thus, help to minimize the effect of exposure of contaminants to 
ringed seals.  

Mitigation and management measures have also be proposed in order to minimize the potential for 
effects to wildlife, including ringed seals from contaminants due to Project infrastructure, activities, or 
emissions (Volume 10, Chapter 20). These measures may include: 

o the use of wildlife-attracting dust suppressants avoided, wherever possible (Volume 10, 
Chapter 20); 

o all Project roads closed to the public and restricted to only persons required for the 
constructions, operation, and maintenance of the Project (Volume 10, Chapter 20); 

o a policy of no feeding and no intentional attraction of wildlife developed and disseminated to 
all Project and contractor employees (Volume 10, Chapter 20); 

o a no-littering policy developed, to minimize exposure of wildlife to contaminants that may be 
found in either the product or packaging (Volume 10, Chapter 20); 

o all chemicals stored in secure areas, in order to keep potentially harmful chemicals out of the 
receiving environment (Volume 10, Chapter 20); and 

o a Spill Contingency Plan, and a Risk Management and Emergency Response Plan (Volume 10, 
Chapter 5) implemented to minimize the potential for chemical contaminants to enter the 
environment. 

7.5.4 Characterization of Residual Effects 

No residual effects of the Project are anticipated for ringed seals. 

7.6 POTENTIAL CUMULATIVE EFFECTS ASSESSMENT 

No residual effects for ringed seal are anticipated as a result of Project-related activities. This assumes 
that the MLA is not active during the seal moulting period between mid-May and mid-July. Therefore, 
there is also no potential for cumulative effects to occur and no cumulative effects assessment is 
required (Volume 9, Chapter 1). 

7.7 TRANSBOUNDARY EFFECTS 

As outlined in Section 4 of Volume 9 (DEIS Methods), the potential for transboundary effects may occur 
if residual effects from the Project are identified and extend beyond the marine wildlife RSA. 
However, no Project-related residual effects or cumulative residual effects for ringed seal were 
identified, so there is no potential for residual effects to extend beyond the marine wildlife RSA. 
Therefore, there is no potential for transboundary effects to occur. 

7.8 MITIGATION AND ADAPTIVE MANAGEMENT 

Mitigation and management plans will be in place to minimize or eliminate potential effects on the VEC 
ringed seal. The Wildlife Mitigation and Monitoring Plan (Volume 10 Chapter 20) contains the 
management plans that will be in place to reduce or eliminate potential effects to wildlife including 
ringed seals. Mitigation measures specific to ringed seals for potential Project effects are listed in 
Section 7.5.3, and summarized in Table 7.8-1 in Section 7.8.5. 
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In addition, a number of mitigation and management measures will be in place to minimize potential 

Project-related effects to air quality, marine water/sediment quality. These mitigation and 

management measures will also serve to protect wildlife including ringed seals. Details of these 

strategies can also be found in the following chapters: 

o Noise and Vibration: Volume 4, Chapter 2. The Noise Abatement Plan can be found in 

Volume 10, Chapter 18; 

o Air Quality: Volume 4, Chapter 1. The Air Quality Monitoring and Management Plan can be 

found in Volume 10, Chapter 17 and the Incinerator Management Plan can be found in 

Volume 10, Chapter 11; and 

o Freshwater Water, Sediment, and Fish: Volume 6, Chapters 4, 5, 6, and 7. The Aquatic Effect 

Management Plan can be found in Volume 10, Chapter 19. 

Other management plans will also be implemented to protect the environment, details of which are 

found in the following chapters of Volume 10: 

o Overall Environmental Management Plan: Chapter 1. 

o Environmental Protection Plan: Chapter 2. 

o Risk Management and Emergency Response Plan: Chapter 3. 

o Fuel Management Plan: Chapter 4. 

o Spill Contingency Plans: Chapter 5.  

o Oil Pollution Emergency Plan: Chapter 6. 

o Site Water Monitoring and Management Plan: Chapter 7. 

o Ore Storage Management Plan: Chapter 8. 

o Mine Waste Rock and Tailings Management Plan: Chapter 9. 

o Landfill and Waste Management Plan: Chapter 10. 

o Hazardous Materials Management Plan: Chapter 12. 

o Explosive Management Plan: Chapter 13. 

o Road Management Plan: Chapter 14. 

o Shipping Management Plan: Chapter 15. 

o Borrow Pits and Quarry Management Plan: Chapter 16. 

o Fish Offsetting Plan: Chapter 21. 

o Metal Leaching and Acid Rock Drainage Management Plan: Chapter 22. 

o Socio-economic Monitoring Plan: Chapter 23. 

o Mine Closure and Reclamation Plan: Chapter 29. 

 

 



DRAFT ENVIRONMENTAL IMPACT STATEMENT SUPPORTING VOLUME 7: MARINE ENVIRONMENT 

7-38 RESCAN ENVIRONMENTAL SERVICES LTD., AN ERM COMPANY | PROJ#0194096-0040 | REV E.1 | DECEMBER 2013 

7.8.1 Mitigation by Project Design 

Mitigation for potential effects of the Project on wildlife was taken into consideration in the design of 
the Project. A key mitigation strategy for the Project is to coordinate shipping activities outside of the 
sensitive periods for wildlife dependent on marine habitat (e.g. ice-covered season for ringed seals). 
The process of Project design and avoidance was conducted during the preparation phase for the DEIS, 
and the DEIS evaluates the potential for effects given the locations of Project infrastructure and timing 
of Project activities in the redesign of Project elements. Table 7.8-1 in Section 7.8.5 lists mitigation 
measures that have been incorporated into the Project design to minimize effects on ringed seals.  

7.8.2 Best Management Practices 

The Wildlife Mitigation and Monitoring Plan (Volume 10 Chapter 20) includes eight separate plans 
designed to eliminate or minimize effects of the Project on wildlife. The plans are focused on distinct 
sources of effects on wildlife, including roads, noise, wastes, and aircraft, and on strategies to 
minimize attractants and ensuing problem wildlife. Best management practices to mitigate effects to 
ringed seals are listed in Section 7.5.3, and summarized in Table 7.8-1 in Section 7.8.5. 

7.8.3 Adaptive Management 

Wildlife management for the Project will be undertaken using an adaptive management approach. 
Mitigation and management strategies reflect current best management practices, but these may need 
to be reviewed periodically to ensure they remain effective in minimizing effects to wildlife. 
This review process will be guided by information gathered from the Wildlife Effects Monitoring 
Program (WEMP) detailed in the Wildlife Mitigation and Monitoring Plan (Volume 10, Chapter 20) and 
scientific knowledge. Newly-devised best management guidelines from collaborating organizations or 
regulators will be integrated should they be appropriate and available. The mitigation and 
management strategies in the Wildlife Mitigation and Monitoring Plan may be amended pending further 
literature reviews, scientific findings and management needs. An adaptive management approach will 
allow timely response to concerns as they arise throughout the life of the Project. 

The need for any corrective actions to on-site management or installation of additional control 
measures will be determined on a case-by-case basis. Indications of the need for corrective actions and 
additional control measures may occur: 

o if negative wildlife interactions become a concern; or 

o if results from the Wildlife Effects Monitoring Program, which will monitor wildlife around the 
mine infrastructure and activities, show adverse effects to wildlife. 

The Wildlife Mitigation and Monitoring Plan will be updated as needed following changes to current 
standards as defined by community, scientific, or regulatory bodies.  

7.8.4 Monitoring 

As part of the Wildlife Mitigation and Monitoring Plan (Volume 10; Chapter 20) that was developed for the 
Project, a Wildlife Effects Monitoring Program (WEMP) will be implemented to evaluate the effectiveness 
of mitigation in reducing residual effects on wildlife VECs. The proposed WEMP will be comprised of two 
types of monitoring: facility-specific monitoring, and focal species monitoring. 

7.8.5 Summary Table of Mitigation and Adaptive Management Measures 

Table 7.8-1 includes all mitigation and adaptive management measures that may be applicable to 
mitigate the effects of the Project on ringed seals. 
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Table 7.8-1.  Summary of Mitigation and Management Measures Applicable to Wildlife 

Mitigation Category Mitigation Measures 

1.  Mitigation by Project Design 

 1. Infrastructure designed to minimize the Project footprint in marine habitat. 

 2. Project infrastructure designed to avoid, where possible, identified wildlife sensitive 
areas, such as areas where birth lairs are found. 

 3. Open-water season shipping only (no ice-breaking). 

 4. Winter roads will be designed to avoid known ringed seal lairs within 1 km of the 
proposed alignment. 

2.  Best Management Practices 

 1. Construction and operation of the winter road over marine habitat will occur outside 
of ringed seal pupping (mid-March through late-April), nursing (mid-March through 
mid-June) and moulting periods (mid-May through mid-July), where possible. 

 2. Pre-construction surveys conducted for ringed seals and pupping lairs prior to 
construction of the winter road over Bathurst Inlet. 

 3. Minimum prescribed flight altitudes maintained over ringed seals and their pups, 
where possible. 

 4. Pre-determined flight paths developed to provide horizontal and vertical buffer 
distances between flight paths and sensitive habitats, where possible. 

 5. Pilot education to instruct pilots as to the negative effects of overflights on wildlife 
species and maintaining minimum prescribed altitude, when possible, wherever 
wildlife species are observed. 

 6. Airstrips monitored prior to take-off and landings to ensure wildlife are not present 
on the landing strip. 

 7. Vehicles restricted to site roads, winter roads and quarry footprints during 
Construction and Operations (December to April). 

 8. Truck speed limits developed, signage installed to alert drivers of speed limits, and 
speed limits enforced. 

 9. Wildlife given the right-of-way on all roads at all times. 

 10. All Project roads closed to the public including private vehicles (snowmobile, all-
terrain vehicles, etc.) and all foot traffic, and road use restricted only to persons 
required for Project Construction, Operations, and Maintenance. 

 11. A policy prohibiting hunting by Project staff and contractors while on site, and 
enforced.  

 12. A waste and wildlife attractant management protocol developed, and enforced.  

 13. The use of wildlife-attracting dust suppressants avoided, where possible. 

 14. A policy of no feeding and no intentional attraction of wildlife developed, 
disseminated to all Project and contractor employees during employee orientation, 
and enforced. 

 15. A policy of no littering developed and disseminated to all Project and contractor 
employees during employee orientation, continued throughout the life of the 
Project, and enforced. 

 16. A protocol for human-wildlife interactions developed and disseminated to all Project 
and contractor employees as part of orientation with lead management responses 
undertaken by identified supervisors, wildlife biologists, and conservation officers. 

(continued) 
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Table 7.8-1.  Summary of Mitigation and Management Measures Applicable to Wildlife (completed) 

Mitigation Category Mitigation Measures 

3.  Adaptive Management 

 1. The need for any corrective actions to on-site management or installation of 
additional control measures will be determined on a case-by-case basis. 
Indications of the need for corrective actions and additional control measures 
may include: 

• if negative wildlife interactions become a concern, or 

• if results from the Wildlife Mitigation and Monitoring Program, which will monitor 
wildlife around the mine infrastructure and activities, show adverse effects to 
wildlife. 

 2. The Wildlife Effects Monitoring Program (which outlines the monitoring program) will 
be updated as needed following changes to current standards as defined by 
community, scientific, or regulatory bodies. 

4.  Monitoring  

 Facility-specific monitoring program to assess the effectiveness of mitigation measures used 
to minimize effects of the Project on wildlife. This plan will include several mitigation 
measures relevant to ringed seals including: 

 1. footprint monitoring to monitor habitat loss; 

 2. noise monitoring to monitor disturbance to wildlife; 

 3. human activity monitoring of Project use of winter roads on marine habitat; 

 4. waste management monitoring to ensure that wastes are being properly disposed of 
and that wildlife do not have access to these wastes; 

 5. wildlife-vehicle interaction monitoring to document wildlife-vehicle collisions, to 
identify sections of road where wildlife might be at risk of collisions and to develop 
mitigation measures to minimize wildlife-vehicle interactions; and 

 6. on ice monitoring to document the presence of ringed seal lairs prior to construction 
and use of winter roads and the airstrip; 

 7. incidental wildlife reporting to record general wildlife activity in the Project area and 
identify unexpected or potential conflicts posed by the Project facilities to wildlife 
and adaptively manage conflicts where possible. 

 Focal-species monitoring program to monitor Project-related effects on specific terrestrial 
wildlife species including: 

 1. monitoring ringed seals near the MLA to assess the zone of influence of the Project on 
this species; and 

 2. incidental reporting of ringed seal observations during other wildlife and 
environmental monitoring programs. 

7.9 PROPOSED MONITORING PROGRAMS 

As part of the Wildlife Mitigation and Monitoring Plan (Volume 10; Chapter 20) that was developed for 
the Project, a Wildlife Effects Monitoring Program (WEMP) will be implemented to evaluate the 
effectiveness of mitigation in reducing residual effects on wildlife VECs. The proposed WEMP will be 
comprised of two types of monitoring:  

1. Facility-specific monitoring is designed to: 

− monitor wildlife interactions with Project Infrastructure; 

− monitor mitigation actions and their efficacy; and 

− identify opportunities for adaptive management. 
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2. Focal-species monitoring is designed to: 

− evaluate impact predictions in the effects assessment; 

− continuously reduce uncertainty of Project effects on wildlife; and 

− collaborate with other industry parties, government, and Inuit peoples in the event that 
long-term wildlife monitoring programs are initiated in the Kitikmeot Region of Nunavut. 

Details specific to these monitoring programs can be found in the Wildlife Mitigation and Monitoring 
Plan (Volume 10, Chapter 20). Strategies specific to ringed seals are summarized in the following sections. 

7.9.1 Wildlife Mitigation and Monitoring Plan 

7.9.1.1 Facility-specific Monitoring 

Certain Project facilities, structures, and activities pose potential obstacles and hazards for wildlife. 
These facilities will be monitored to determine whether wildlife effects are occurring and to ensure 
that mitigation commitments are being implemented and are effective. 

Facilities that will be monitored for wildlife interactions include: 

o Project site roads and winter roads (when actively used or when road construction is taking place); 

o active mine sites: Goose Property Area and George Property Area; 

o the Marine Laydown Area; and 

o areas with exploration drilling activities. 

The facility-specific monitoring program will include the following and is detailed in the Wildlife 
Mitigation and Monitoring Plan (Volume 10; Chapter 20): 

o Footprint monitoring; 

o Noise Monitoring; 

o Human Activity Monitoring; 

o Pit and Quarry Wall Nest Monitoring; 

o Waste Management Monitoring; 

o Skirting/Fencing Monitoring; 

o Wildlife-vehicle Interactions Monitoring; 

o On-ice Monitoring at the MLA; and 

o Incidental Wildlife Monitoring. 

7.9.1.2 Focal-species Monitoring 

The focal-species monitoring program is proposed to include monitoring ringed seals by aerial survey. 
Incidental observations of ringed seal detected during other wildlife monitoring surveys will continue to 
be recorded. 
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The five objectives of this monitoring program are to:  

o monitor the Project site to examine how ringed seals interact with Project facilities (e.g., on 
winter roads, ice landing strip);  

o monitor the Project site at areas with and without mitigation structures or activities to 
evaluate the efficacy of mitigation activities;  

o monitor areas identified as important for ringed seals from land user knowledge (e.g., areas for 
pupping, nursing, and moulting);  

o assess Project-related changes in the density and distribution of ringed seals in the marine 
wildlife RSA; and  

o record the times at which ringed seals use the marine wildlife RSA during the year. 

Methods for data management and analysis will follow previously established methods for ringed seal 
monitoring during the ice-covered season (Stirling, Kingsley, and Calvert 1982; Kingsley 1984; Lunn, 
Stirling, and Nowicki 1997; Frost et al. 2002) and will be conducted once during Construction and will 
be continued on a three to five year schedule during Operations while the MLA is active (Volume 10, 
Chapter 20). 

7.10 IMPACT STATEMENT 

Ringed seals were included as a valued ecosystem component due to their importance to the Inuit, and 
their importance to the ecology of the Arctic. Ringed seals are not currently listed under the SARA and 
are designated as “Not at Risk” by COSEWIC (COSEWIC 2012), but have recently been listed as a 
“candidate wildlife species” of high priority for reassessment due to evidence that climate change may 
threaten this species’ productivity and survival (COSEWIC 2012). 

A review of the Project activities identified six potential effects on ringed seals. These six potential 
effects are: alteration of habitat, disturbance, direct mortality and injury, indirect mortality, exposure 
to contaminants, and reduction in reproductive productivity. This last potential effect was included to 
evaluate additive interactions between the other five potential effects. 

The effects assessment included the identification of key indicators and quantitative thresholds for 
determining whether an effect was residual and included effects ratings of the magnitude of residual 
effects. The assessment described the mitigation and management activities planned to reduce or 
eliminate potential effects on ringed seals. After mitigation, no residual effects were anticipated for 
ringed seals. This assumes that the MLA is not active during the seal moulting period between mid-May 
and mid-July. Therefore, the Project is not anticipated to result in any residual effects on the VEC 
ringed seals and no cumulative effects or transboundary effects are anticipated to occur. 

7.11 SUPPORTING AND SUPPLEMENTAL INFORMATION 

This section provides information requested by the NIRB guidelines or a specific regulator that was not 
included in the effects assessment for ringed seals. The Back River Project will include shipping outside 
of the marine wildlife RSA. Shipping will occur along an existing shipping route through the Northwest 
Passage from Bathurst Inlet through Coronation Gulf, Dease Strait, Queen Maud Gulf, Victoria Strait, 
Franklin Strait, Peel Sound, Barrow Strait, and out through Lancaster Sound during the open-water 
season (August 25 through October 31). A discussion on current shipping traffic through the Northwest 
Passage, additional shipping traffic for the Back River Project, and the potential marine mammal 
species that may occur along this shipping route during the open-water season is included here. 
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The existing shipping traffic through the Northwest Passage to the east through Nunavut is on average 
17 ships and up to 36 ships between September 1 and October 31 (approximately 60 days; Baffinland 
2012). The Back River Project will increase this number by five to 10 ships (up to 20 one-way sailings) 
during the Construction phase and three to five ships per year (up to 10 one-way trips) during the 
Operations phase (see details in Volume 2).  

Several species of marine mammals (in addition to ringed seals, discussed in Section 7.1), likely occur 
along the commercial Northwest Passage shipping route including: walrus (Odobenus rosmarus), narwhal 
(Monodon monoceros), beluga whale (Delphinapterus leucas), bowhead whale (Balaena mysticetus), 
polar bear (Ursus arctos). In addition, several other species may occur on a small proportion of the 
commercial Northwest Passage shipping route including, bearded seal (Erignathus barbatus), harp seal 
(Phoca groenlandica), hooded seal (Crystophora cristata), and killer whales (Orcinus orca). Spatial and 
temporal distributions of these species along the shipping lanes are presented in Table 7.11-1 and 
Figures 7-11.1 and 7.11-2. 

Table 7.11-1.  Spatial and Temporal Distribution of Marine Mammals along the Northwest Passage 

Shipping Route 

Species 

Typical Spatial Distribution 

with Potential for Overlap with 

Shipping Route1 Temporal Distribution References 

Main Species Occurring on the Proposed Shipping Route 

Ringed Seal Arctic Archipelago year-round (I. A. McLaren 1958; Heide-Jørgensen, 
Stewart, and Leatherwood 1992; Harris 
et al. 1997; Harris et al. 1998; Kapel et 

al. 1998; Lawson and Moulton 1999; 
Teilmann, Born, and Acquarone 1999; 
Moulton and Lawson 2001; Moulton et 

al. 2002; Kelly et al. 2010) 

Walrus Lancaster Sound and Barrow 
Strait 

Spring Migration: June – early-
August 

(R. A. Davis, Koski, and Finley 1978; 
Koski and Davis 1979; Koski 1980a, 

1980b; Stewart 2008) 

Summer: August and 
September 

(S. R. Johnson et al. 1976; Koski and 
Davis 1979) 

Fall Migration: end-
September - October 

(Koski 1980a) 

Baffin Bay Wintering: late-October - 
June 

(Riewe 1976; R. A. Davis, Koski, and 
Finley 1978; Kiliaan and Stirling 1978; 
Sjare and Stirling 1996) (Stewart 2008) 

Narwhal Lancaster Sound Spring Migration: April – July (Finley et al. 1990) 

Fall Migration: mid-
September – early October 

(Heide-Jørgensen, Dietz, et al. 2003) 

North of Baffin Island, Prince 
Regent Inlet, Somerset Island, 
Gulf of Boothia, Barrow Strait, 

and Peel Sound 

Summer: August and 
September 

(Finley and Johnston 1977; Fallis, 
Klenner, and Kemper 1983; Smith et 

al. 1985; Koski and Davis 1994; 
Richard et al. 1994; Heide-Jørgensen, 
Dietz, et al. 2003; Heide-Jørgensen, 
Richard, et al. 2003; Marcoux, Auger-

Méthé, and Humphries 2009) 

Davis Strait and Baffin Bay Winter: October - June (P. L. McLaren and Davis 1982) 

(continued) 
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Table 7.11-1.  Spatial and Temporal Distribution of Marine Mammals along the Northwest Passage 

Shipping Route (completed) 

Species 

Typical Spatial Distribution 

with Potential for Overlap with 

Shipping Route1 Temporal Distribution References 

Main Species Occurring on the Proposed Shipping Route (cont’d) 

Beluga 
(Eastern High 
Arctic-Baffin 
Bay stock) 

Lancaster Sound (April – July) Spring Migration: 
late-April/early May – July 

(R. A. Davis and Finley 1979; Finley 
and Renaud 1980; Koski, Davis, and 

Finley 2002) 

Fall Migration: 
early-September- November 

(Richard et al. 2001; Heide-
Jørgensen, Richard, et al. 2003) 

Barrow Strait, Peel Sound, 
Franklin Strait, Prince Regent 

Inlet, Somerset Island 

Summer: mid-July – 
mid-August 

(Finley 1976; Smith et al. 1985; 
Richard et al. 2001; Koski, Davis, and 

Finley 2002) 

Baffin Bay Wintering: late-September – 
early-May 

(R. A. Davis and Finley 1979; Finley 
and Renaud 1980; P. L. McLaren and 

Davis 1983; Heide-Jørgensen, Richard, 
et al. 2003) 

Bowhead 
Whale (Davis 
Strait-Baffin 
Bay stock) 

Lancaster Sound, Gulf of 
Boothia, Prince Regent Inlet 

Spring Migration: 
early/mid-May – early-August 

(R. A. Davis and Koski 1980; Reeves et 
al. 1983; Moore and Reeves 1993) 

Fall Migration: late-August - 
October 

(Koski and Davis 1980) 

Milne Inlet, and Admiralty Inlet 
(summer) 

Summer: August and 
September 

(R. A. Davis and Koski 1980; Koski and 
Davis 1980; Finley 1990, 2001) 

Hudson Strait, Baffin Bay Wintering: October – 
May/June 

(Koski, Heide-Jørgensen, and Laidre 
2006) 

Polar Bear Northern Arctic Archipelago Summer: August – September (Amstrup et al. 2000) 

Ice-Covered Waters across Arctic 
Archipelago as far south as 

Larsen Sound 

Winter: October – June/July (LGL Limited 2005) 

Other Species that May Occur on the Proposed Shipping Route  

Bearded Seal Northern circumpolar year-round, moves with ice as 
ice retreats and reforms 

(Fedoseev 1965; M. L. Johnson et al. 
1966; Burns and Frost 1979; Burns 

1981; Kelly 1988) 

Harp Seal Lancaster sound, Peel Sound Spring Migration: July – 
late-August 

Fall Migration: 
late-September-early October 

(Finley 1976; Koski and Davis 1980) 

Davis Strait, Baffin Bay, 
Lancaster Sound, Prince Regent 
Inlet, Barrow Strait, Peel Sound 

Summer: late-August – 
late-September 

(S. R. Johnson et al. 1976; Koski and 
Davis 1979; Fallis, Klenner, and Kemper 

1983; Lavigne and Kovacs 1988) 

Labrador coast Winter: October – 
mid-June/July 

(Koski and Davis 1980) 

Hooded Seal Lancaster Sound, Baffin Bay, 
Davis Strait 

Summer: August and 
September 

(Sergeant 1976) 

Newfoundland/Labrador/Davis 
Strait 

Winter/Spring: 
late-September – late-July 

(Sergeant 1976) 

Killer Whale Lancaster Sound, Prince Regent 
and Admiralty Inlets 

Summer: mid-August – 
early-October, but rare 

(Koski and Davis 1979; Baird 2001; 
Reeves et al. 2002) 

North Atlantic (open-water) Winter: early-October 
through August 

(R. A. Davis, Finley, and Richardson 
1980) 

1 Spatial Distribution only includes distribution of populations and areas with potential for overlap with the proposed 

shipping route. 
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Migratory Routes and Main Summering
Areas of Whales along the

Northwest Passage

Figure 7.11-1
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Main Summering Areas of Seals, Walrus,
and Polar Bears along the

Northwest Passage

Figure 7.11-2
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Most of the marine mammals along the commercial Northwest Passage shipping route likely would not 
come into close contact with vessels, regardless of the number of vessels, because of their distribution 
or preferred habitats. The commercial Northwest Passage shipping route is located well offshore or in 
mid-channel, whereas many of the marine mammals are coastal and some are found only in low numbers 
along the commercial Northwest Passage shipping route. 

The relatively few times and locations when marine mammals could occur near the commercial 
Northwest Passage shipping route during the shipping season are as follows: 

o A few bowhead whales occur in the Peel Sound/Franklin Strait area and in Barrow Strait during 
August and September. The Eastern Arctic bowhead population is present in Lancaster Sound 
and Prince Regent Inlet from late June through September as ice conditions allow. 

o Beluga whales occur in deep-water areas offshore in Peel Sound called the Franklin Trench 
from mid-August to early/mid-September. The Eastern Beaufort Sea beluga population is in the 
western Mackenzie River estuary and delta from June to late August. 

o Narwhals occur only in small numbers in Barrow Strait and Peel Sound during August and 
September. During fall migration back to Baffin Bay via Lancaster Sound, narwhal are dispersed 
in open-water and remain there as long as open-water permits. 

o Very few walrus use the offshore waters and south shores of Barrow Strait, the west shores of 
Prince Regent Inlet and the Gulf of Boothia, or Peel Sound. 
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