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1.0 EXECUTIVE SUMMARY 
 

1 This summary describes Environment Canada’s contribution to Government of Canada 
written evidence submitted in keeping with Hearing Order (OH-4-2011) issued by the 
Joint Review Panel (the Panel). Environment Canada (the Department) is a government 
participant in the ongoing panel review of the proposed Enbridge Northern Gateway 
Project (the Project) under the Canadian Environmental Assessment Act and National 
Energy Board Act. In this capacity, Environment Canada continues to contribute 
specialist and expert information and knowledge applicable to understanding and 
managing adverse environmental effects that could result from the Project.   
 

2 Environment Canada participation is based on matters directly related to the 
Department’s mandate. The Environment Canada mandate is determined by the 
statutes it administers including the Department of the Environment Act, R.S.C. 1985, c. 
E-10, the Canadian Environmental Protection Act, 1999, S.C. 1999, c. 33, the Species 
at Risk Act, S.C. 2002, c. 29, the Migratory Birds Convention Act, 1994, S.C. 1994, c. 
22, and the pollution prevention provisions of the Fisheries Act, R.S.C. 1985, c. F-14, 
(within sections 34-42 of that Act). The applicability of these statutes and expertise to 
the Project is referenced as it pertains to each issue raised (e.g., environmental 
emergencies, migratory birds, species at risk, wetlands, hydrology, water quality, air 
quality, disposal at sea). Specific recommendations are offered for consideration 
including best management practices that could be pertinent to the Proponent’s efforts 
to demonstrate due diligence in addressing regulatory requirements and minimizing 
adverse environmental effects. 
 

3 Environment Canada continues to support Government of Canada efforts to fulfill the 
duty to consult with Aboriginal groups as it contemplates actions in respect of the 
Project. At this time, the Department notes the particular concerns which have been 
expressed to date by Aboriginal groups regarding spills and their consequences. These 
concerns relate in part to the Environment Canada mandate which the Department has 
a responsibility to represent as a government participant in the panel process.  
 

4 The Environment Canada contribution to Government of Canada written evidence 
reflects the exchange of information with the Proponent as undertaken in accordance 
with direction from the Panel. As it stands, Environment Canada has contributed to 
information requests by the Government of Canada to Northern Gateway Pipelines Inc. 
(the Proponent) associated with the July 5, 2010 Procedural Direction and to the 
Government of Canada submissions to two rounds of information requests made 
pursuant to OH-4-2011. 
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5 Environment Canada notes that for any given issue, the available information may 
currently be incomplete and that further evidence and statements would be tabled 
during the Panel proceedings. Environment Canada has met and corresponded directly 
with the Proponent on several occasions to resolve outstanding technical issues related 
to assessment of the Project. In accordance with the July 5, 2010 Procedural Direction 
and OH-4-2011, those exchanges have been reflected in the two Government of 
Canada information requests to the Proponent and the responses offered as recently as 
November 24, 2011. Those responses included twelve reports or attachments related to 
issues raised by Environment Canada. Within the time constraints of OH-4-2011, the 
Department has not been able to review all of the documents in detail. 
 

6 Environment Canada further acknowledges that the Proponent is continuing to gather 
certain information that has been previously requested and intends to make it available 
to the Department for review at a future time. In certain cases, the Proponent has 
expressed an opinion that it does not agree that the requested information is pertinent 
to understanding and managing the adverse environmental effects that could result from 
the Project. In these cases, Environment Canada explains its view of the relevance of 
the requested information and identifies strategies that could be adopted to address the 
identified gaps. In this regard, Environment Canada welcomes the opportunities which 
may be offered through the course of the Panel proceedings to better understand the 
Project, the concerns being raised, and the potential to minimize adverse environmental 
effects. 
 

7 Following a more detailed review of new and existing information made available by the 
Proponent, the Department, through the Government of Canada, may seek leave from 
the Panel to file additional written evidence. Environment Canada also notes that it will 
continue to be actively engaged in other existing environmental management regimes 
and review processes, such as the Technical Review Process of Marine Terminal 
Systems and Transshipment Sites (TERMPOL), applicable to the Project. 

 

1.1 ENVIRONMENTAL EMERGENCIES   
 

8 The risk of accidental releases of hydrocarbons and potential consequences for the 
marine and terrestrial environments is an important consideration in the Panel review. In 
Canada, spill prevention, preparedness, response and recovery steps are managed by 
multiple government agencies operating under specific mandates. In support of 
responsible parties (owner of a facility or ship) and lead agencies, Environment Canada 
provides scientific and technical expertise regarding the behaviour, fate and effects of 
spills and coordinates the identification of environmental priorities during preparedness 
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exercises and the response to pollution releases. A departmental research and 
development program is focussed on conducting and reviewing the science and 
technologies used in preventing or reducing the frequency, severity and consequences 
of environmental emergencies.  

9 In the Project Application as supplemented by subsequent information exchanges, the 
Proponent has provided details on the characteristics and behaviour of condensate and 
oil sands products (i.e., diluted bitumen, synthetic crude). The Proponent has also 
conducted a preliminary risk assessment of these products should they be released to 
the environment during an accident or malfunction and has submitted preparedness 
plans intended to mitigate possible environmental damages. Moreover, Environment 
Canada notes that the Proponent has committed to provide further documentation, 
including detailed and site-specific Emergency Response Plans, for review as Project 
planning proceeds. 

10 At this stage, Environment Canada has focussed attention on the impact of spills in the 
marine environment in which it has particular expertise. In this regard, the Department 
has identified the need for further studies to inform predictions of the potential spatial 
and temporal extent of a spill and its behaviour (e.g. weathering, oil-sediment 
interactions, evaporation, emulsion formation). Environment Canada has also identified 
the need for the Proponent to review spill modelling approaches, inputs and 
assumptions. The need for additional spill scenarios, as well as further consideration of 
probability-based modelling approaches, is described. This work is important in order to 
inform both risk assessment and spill response planning.  

11 Environment Canada encourages the Proponent to conduct the recommended 
enhancements to modelling and risk assessment studies under the direction of a 
multidisciplinary scientific committee. Environment Canada is prepared to offer 
assistance in this regard. 

 

1.2 MARINE WILDLIFE VALUES   
 

12 The consequences of a spill in the marine environment particularly with regard to 
marine bird species is a key concern of the Department. Protection and conservation of 
migratory birds as populations and individuals are a responsibility of Environment 
Canada under the Migratory Birds Convention Act, 1994. Some of these species are 
also protected under the Species at Risk Act. 

13 Marine birds values along the proposed shipping corridor are high and certain bird 
species and populations are especially vulnerable to spills. In the Project Application 
and subsequent responses to information requests, the Proponent has provided 



8 of 124  
 

important details on migratory birds found in marine habitats and on approaches that 
could be taken to minimize adverse effects. As acknowledged by the Proponent in its 
Project Application, a spill in the marine environment could be severe for marine birds 
under certain conditions and at certain times of year. 

14 Environment Canada encourages the Proponent to strengthen its research and analysis 
of the potential consequences of spills on marine birds. Environment Canada suggests 
that the Proponent continue to build on risk assessment studies completed to date in 
order to better characterize these potential consequences.   

15 Additional baseline data and monitoring are required to improve an understanding of the 
distribution and abundance of marine birds along the proposed shipping corridor. This 
information will facilitate effective spill response and recovery efforts.   

 

1.3 TERRESTRIAL WILDLIFE VALUES 
 
1.3.1 Migratory Birds 
 

16 In the Project Application and subsequent responses to information requests, the 
Proponent has provided important information on migratory birds found in terrestrial 
habitats and on approaches that could be taken to minimize adverse effects. 
Environment Canada has emphasized the importance of the Proponent adopting 
proactive measures to facilitate compliance with the Migratory Bird Convention Act, 
1994, including the general prohibitions against disturbance, destruction, or taking of a 
migratory bird nest, nest shelter or eggs. In this regard, the Department has further 
encouraged implementation of standard best practices that serve to protect migratory 
birds with a focus on breeding birds. 

17 In support of ongoing Project planning, including detailed siting considerations, the 
Department has also provided information on how the Proponent could collect data to 
facilitate a better understanding of the particular bird species, habitats, and 
assemblages that may be impacted. Such information will facilitate selection and 
implementation of specific measures, including any fine scale adjustments to facility 
siting, which could be implemented to minimize the potential for adverse effects. 

  

1.3.2 Species at Risk 
 

18 Environment Canada is responsible for administering the Species at Risk Act (SARA) in 
cooperation with Fisheries and Oceans Canada and the Parks Canada Agency. SARA 
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applies to all at-risk wildlife species and their residences and critical habitat within 
Canada. 

19 Schedule 1 of SARA lists wildlife species at risk in Canada that are considered 
extirpated, endangered, threatened, or of special concern. Within the Government of 
Canada, Environment Canada is responsible for administration of SARA provisions 
relating to all terrestrial and avian species not found in National Parks. Once such a 
species is listed on Schedule 1, a recovery strategy for the species must be prepared 
within prescribed timelines set out in SARA if the species is extirpated, endangered or 
threatened. 

20 For each species listed as extirpated, endangered or threatened, critical habitat is to be 
identified in the recovery strategy for the species and/or an accompanying action plan. 
General prohibitions in SARA are directed at protecting species that are listed on 
Schedule 1 as endangered, threatened or extirpated, as well as those species that are 
not listed, but that have been classified as endangered or threatened by a provincial or 
territorial minister. General prohibitions in the Act are also directed at protecting the 
residences of such species, as specified. Other prohibitions under the Act are directed 
at protecting the critical habitat of such species that may be identified, as specified. 

21 The Canadian Environmental Assessment Act and SARA set out specific obligations in 
relation to an assessment of the environmental effects of a project that is likely to affect 
a listed species or its critical habitat. Therefore, in considering avian and terrestrial 
species at risk that may interact with the Project, Environment Canada has given 
particular attention to those terrestrial and avian species listed on Schedule 1 as of 
December 2011, or which are undergoing consultation to inform a listing decision. 

22 In the Project Application and subsequent responses to information requests, the 
Proponent has provided details that support an understanding of potential impacts to 
SARA-listed species (as well as those species which are undergoing consultation to 
inform a listing decision) and necessary mitigation and monitoring measures. In general, 
Environment Canada has encouraged the Proponent to adopt best practices that would 
be protective of these species, their residences and their habitats taking into account 
the applicable recovery strategies and management plans which may not yet be 
finalized but remain important reference sources.   

23 The Proponent’s commitments to conduct further survey work so as to further refine the 
siting of project components are supported. For species where habitat loss and 
fragmentation are known limiting factors, Environment Canada has encouraged the 
Proponent to avoid areas of suitable habitat and to use existing disturbed areas to the 
extent possible. 
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24 Management responsibility for certain SARA-listed species lies generally with provincial 
governments. The Proponent has been encouraged to engage the provinces of British 
Columbia and Alberta as the lead management jurisdictions for advice on these 
species. Environment Canada will provide requested expertise and guidance as 
appropriate.  

25 Both the Woodland Caribou – Boreal Population (boreal caribou) and the Southern 
Mountain population of Woodland Caribou are listed as threatened under Schedule 1 of 
SARA. While day to day management of caribou is generally a provincial responsibility, 
Environment Canada is responsible for developing a recovery strategy for the species 
under SARA. One local population of boreal caribou and four local populations of 
Southern Mountain Caribou are located within the Project area. 

26 Environment Canada posted a draft national recovery strategy for boreal caribou on the 
SARA Public Registry in August 2011. The recovery strategy is expected to be finalized 
by spring 2012. A recovery strategy for Southern Mountain Caribou is expected to be 
completed in 2012-2013. 

27 Generally, Environment Canada advises avoidance of those activities that can destroy 
critical habitat to ensure that critical habitat is protected in a manner consistent with 
SARA. In the context of the Project, the Proponent has been advised of the draft 
national recovery strategy for boreal caribou and the pending recovery strategy for 
Southern Mountain Caribou. The Proponent is encouraged to continue discussions with 
appropriate provincial agencies concerning management plans for protection of caribou 
habitat which may be identified as critical habitat. 

 

1.3.3 Wetlands 
 

28 The Federal Policy on Wetland Conservation (the Wetland Policy) is a government-wide 
policy approved by federal Cabinet and adopted in 1991. Environment Canada provides 
expertise in support of Wetland Policy implementation which seeks to achieve a no net 
loss of wetland functions through an emphasis on impact avoidance opportunities. 
Wetlands are a particular priority for the Department because of their importance to the 
maintenance of migratory bird populations and protection of species at risk. 

29 In considering the Project Application and subsequent responses to information 
requests, it is recognized that the Proponent has provided key information on wetlands 
that could be impacted and on approaches that could be taken to minimize adverse 
effects. Environment Canada has set out steps consistent with the Wetland Policy that 
should be adopted by the Proponent as Project planning proceeds if a no net loss 
outcome is to be achieved. The collection of information on wetlands at a scale 
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appropriate to detailed routing considerations, and the selection of avoidance and 
mitigation measures that address site-specific conditions, is encouraged along with 
monitoring of the results. 

 

1.4 HYDROLOGY – SURFACE WATER QUANTITY 
 

30 In the context of the Department of the Environment Act, Environment Canada has 
particular expertise related to hydrology and implications of climate change which may 
influence the siting, design, construction and operation of certain Project components 
such as pipeline water crossings. Based on the Project Application, and subsequent 
information exchanges, the Department has identified specific information that should 
be considered by the Proponent in taking steps to minimize adverse Project interactions 
with water courses in terms of changes to water flows, levels and turbidity. 

 

1.5 WATER QUALITY 
 

31 In relation to section 36 of the Fisheries Act, Environment Canada has expertise 
pertinent to the assessment and management of proposed site disturbance activities 
which could result in acid rock drainage affecting water quality. Based on the Project 
Application and subsequent information exchanges, the Department acknowledges the 
efforts of the Proponent in identifying, characterizing, avoiding and mitigating potential 
interactions with acid generating rock. The Department remains prepared to work with 
other regulators and the Proponent in finalizing the mitigation and monitoring plans that 
would serve to minimize the potential for acid rock drainage and any consequential 
effects on water quality.  

 

1.6 AIR QUALITY 
 

32 Environment Canada administers regulations under the Canadian Environmental 
Protection Act, 1999, which addresses certain Project emission sources. The 
Department also provides expert support to other federal authorities with applicable 
regulatory controls on emissions to air.   

33 In general, Environment Canada acknowledges that appropriate measures have been 
taken in designing and siting proposed facilities to minimize adverse effects on air 
quality. Commitments have also been made by the Proponent to adopt best practices 



12 of 124  
 

for air quality related to Project constructing and operation. With the pending adoption of 
the North American Emission Control Area by member states of the International 
Maritime Organization including Canada, marine vessels servicing the proposed Kitimat 
terminal will be required to significantly reduce their emissions of nitrogen and sulphur 
oxides. The Emission Control Area will be supported by changes to the Sulphur in 
Diesel Fuel Regulations under the Canadian Environmental Protection Act, 1999. 

34 The Department underlines the importance of the Proponent’s existing commitments to 
consult with appropriate regulators including Environment Canada regarding provision 
for ongoing air quality assessments and dispersion modelling as appropriate, to report 
annually on its Air Quality and Emission Management Plan and to adhere to Canada-
wide Standard principles including application of Best Available Technology 
Economically Achievable. 

 

1.7 DISPOSAL AT SEA 
 

35 Environment Canada regulates disposal at sea under the Canadian Environmental 
Protection Act, 1999. Based on the Project Application and subsequent information 
exchanges, Environment Canada has determined that a disposal at sea permit is not 
required for the Project as currently proposed. Nevertheless, it is also recognized that 
Project details may change as planning advances. The Proponent is advised to review 
any such future changes with the Department in terms of implications for disposal at sea 
and the associated review process requirements. 

 

1.8 ABORIGINAL ENGAGEMENT 
 

36 Through participation in pre-hearing meetings with Aboriginal groups, Environment 
Canada appreciates that Aboriginal groups along the proposed pipeline corridor and 
marine shipping route have extensive questions and concerns with respect to the 
potential of a spill related to the Project. In addition to affording an opportunity to hear 
directly from Aboriginal groups about these and other issues, these meetings were also 
an opportunity for Environment Canada to explain its mandate and to describe the 
scientific expertise being applied to the Department's review of the Project. 

37 Finally, through these meetings, Aboriginal groups were encouraged to provide 
information relating to their issues and concerns directly to the Panel through the 
established hearing process. The Department remains interested in considering 
Aboriginal evidence that will be made available through written evidence or oral 
evidence filings or through oral statements.  
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2.0 ENVIRONMENTAL EMERGENCIES 

 

2.1 CONTEXT 
 

38 Environment Canada’s legal authorities related to environmental emergencies arise as 
a result of: 

• the 1973 Cabinet Directive Relative to Environmental Emergencies; 
• the Emergency Management Act; 
• the 1995 Updated Federal Policy for Emergencies (departmental planning 

responsibilities for environmental preparedness); 
• the Fisheries Act; 
• the Canadian Environmental Protection Act, 1999;  
• the Migratory Birds Convention Act, 1994; and 
• the Species at Risk Act. 

 
39 The Cabinet Directive from November 29, 1973 directs Environment Canada to 

coordinate efforts to deal with environmental emergencies including reporting and 
responding to incidents in consultation with the provinces, other federal departments 
and agencies as well as industry. Environment Canada was required to establish 
Regional Environmental Emergencies Teams across the country to facilitate provision of 
coordinated and consolidated scientific and technical advice during a pollution incident 
as well as identification of environmental sensitivities. The Directive also ensured that 
Environment Canada would take the lead for any incident which was not assigned to 
another department or in the case where the environment was not being protected.        
The Department was also given a mandate to conduct spill research and development, 
including testing and demonstration of response equipment. 

40 Environment Canada’s mandate is to prevent spills and reduce the frequency, severity 
and consequences of environmental emergencies that affect Canada. The program 
principles are to protect the environment, employ science and technology, exercise our 
federal mandate and initiate enforcement. 

Environment Canada’s responsibilities are to: 

• be aware of environmental hazards and risks; 
• conduct objective incident assessments; 
• provide observations, forecasts and warnings; 
• forecast fate and effects (air, water, land); 
• protect fisheries, migratory birds and habitats; and 
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• meet commitments as per international treaties, agreements and 
federal/provincial undertakings. 

 
41 Environment Canada’s Emergencies Program is based on four main pillars: prevention; 

preparedness; response; and recovery, as follows. 

42 Prevention consists of: 
 

• ensuring the preparation and testing of Canadian Environmental Protection Act, 
1999 environmental emergencies plans under the Environmental Emergencies 
Regulations, if applicable; 

• analyzing spill trends and reviewing projects; and  
• investigating problems and advising on solutions. 

 
43 Preparedness consists of: 

• working with government and industry partners to ensure response and capability 
is maintained and tested; and 

• providing services such as sensitivity mapping, air dispersion, slick tracking and 
environmental analysis. 

 
44 Response consists of: 

• providing scientific and technical inputs to responsible parties and lead agencies; 
• collecting legal evidence; 
• documenting environmental damages;  
• operating a 24/7 spill response system; and 
• maintaining national and international linkages. 

 
45 Recovery consists of: 

• ensuring adequate clean up; 
• reviewing and providing advice on plans for restoration of environmental 

damages; and 
• providing guidance to restoration and compensation. 
 

46 Environment Canada’s Emergencies Science and Technology Section has 
responsibility for scientific and technical research and development related to spill 
behaviour, fates, effects, response and mitigation, including: 

• providing specialized scientific and technical advice on oil and chemical 
properties and incident countermeasures; 
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• assisting during emergencies by providing trained personnel and  specialized 
field analytical and sampling equipment; 

• developing and reviewing oil/chemical spill modelling, air plume modelling (short-
range), fire and explosion modelling; 

• providing laboratory support for analysis of samples (petroleum products and 
chemicals); and  

• conducting basic and applied research into oil and chemical spill behaviour, fate 
and effects. 

 
47 Under the Environmental Emergency Regulations pursuant to Part 8 of the Canadian 

Environmental Protection Act, 1999, anyone storing or using a listed substance above 
the specified thresholds, or who has a container with a capacity for that substance in 
excess of the specified quantity, must notify Environment Canada of the place where 
the substance is held, along with the maximum expected quantity and the size of the 
largest container for that substance. If both of the above criteria are exceeded, the 
regulatee is required to prepare and implement an environmental emergency plan and 
notify Environment Canada accordingly. 

 

2.2 ANALYSIS AND ASSESSMENT 

2.2.1 Environmental Emergency Response and Preparedness 
 

48 Environment Canada has reviewed the Proponent’s submissions on emergency 
response planning and preparedness, including the documents submitted as part of the 
parallel Transport Canada-led Technical Review Process of Marine Terminal Systems 
and Transshipment Sites (TERMPOL) process and the General Oil Spill Response Plan 
prepared by the Proponent.  

49 At this stage, the Proponent has released a very detailed set of environmental and 
hydrocarbon products data, analyses of risks and preparedness plans to mitigate 
possible environmental damages. However, Environment Canada notes that further 
documentation is forthcoming from the Proponent and provides its comment based on 
the information presently available. Environment Canada recognizes that if the Project 
does proceed, after the project design has been finalized and prior to operation, detailed 
and site-specific spill response plans will be prepared and that further standard 
operating procedures and protocols will need to be developed. These detailed plans will 
require review by appropriate regulatory agencies prior to construction beginning. 
Environment Canada is prepared to provide scientific and technical support to the lead 
regulatory agencies in the necessary review. 
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2.2.1.1 Emergency Preparedness Planning 
 

50 Three classes of hydrocarbon products are to be shipped to and from the proposed 
marine terminal at Kitimat, British Columbia. The proposed routes involve transits 
through a series of arms and channels, referred to in the Application as the Confined 
Channel Assessment Area, and through unconfined coastal waters, referred to in the 
Application as the Open Water Area. Spill modelling scenarios have been developed 
both to inform spill response planning and, using a separate model, for ecological risk 
assessment purposes. Environment Canada’s comments and recommendations with 
respect to spill modelling may be found in section 2.2.2 of this submission.  
 

Data for Hydrocarbon Products - Data Availability 
 

51 Data are reported for selected physical properties required for spill modelling and 
behaviour, fate and effects prediction. These data include the properties of interfacial 
tension, dynamic viscosity, flash point, emulsion stability ranking, emulsion water 
content (where applicable) and simulated distillation results. As well as the data for the 
fresh hydrocarbon products, the data provided also include information for 
evaporatively-weathered products. 

 

Recommendation #2-1: 

52 Environment Canada recommends that the Proponent make available data 
describing the physical properties and the chemical distributions (also refer to 
Recommendation #2-2) of hydrocarbon products to be shipped to spill 
responders, regulators and researchers for the lifetime of the Project. An 
evaluation of the behaviour and fate modelling requires the interfacial tension, 
emulsion and simulated distillation data, provided by the Proponent in the 
original data reports, beyond the usual commercial information provided by 
petroleum producers. As well as data for fresh hydrocarbon products, data for 
the evaporated products are also important. Access to the empirical weathering 
data are also very important for planning and further understanding the 
behaviours and effects of these products when spilled. Ideally, these data would 
be stored electronically to ensure immediate availability to responders in the 
event of a spill. Environment Canada is prepared to offer additional guidance with 
respect to electronic standards for hydrocarbon product information and 
availability. 
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53 Environment Canada notes that under Question 98 of the Northern Gateway 
Response to Federal Government IR No. 1 (Exhibit A2E8J0), the Proponent did 
commit to providing data on the physical properties of each Project-specific 
hydrocarbon within detailed Oil Spill Response Plans. 

 
Chemical Datasets for Hydrocarbon Spill Response Planning and Risk 
Assessment 
 

54 Chemical distribution data for the hydrocarbon products have similarly been provided by 
the Proponent. These data include the concentrations of mono-aromatic benzene, 
toluene, ethylbenzene and xylene (BTEX) compounds as well as those for selected 
polycyclic aromatic hydrocarbon (PAH) compounds. The Canadian Council of Ministers 
of the Environment (CCME) Petroleum Hydrocarbon (PHC) fraction values are also 
reported. Environment Canada notes, however, that, in addition to the useful set of 
information provided, a more complete measurement of the hydrocarbon composition is 
required for a better understanding of ecological risks, particularly long-term and 
sublethal effects. 

55 Alkyl PAHs are well understood to be the major drivers of chronic exposures to oil. 
(Billiard et al. 1999; Barron and Holder 2003; Rhodes et al. 2005; Hodson et al., 2007; 
Carls et al. 2008). The alkylated PAH compounds in petroleum are extremely important 
for gauging oil effects and performing risk assessments. Five or six families of alkyl 
derivatives of the parent PAH molecules are typically assessed. Sulphur-PAH 
homologous families, such as the dibenzothiophenes, are often also included in these 
assessments. Furthermore, data for resin and asphaltenes content in the specimen 
hydrocarbon products would also be useful to both spill planners and responders. 

56 Based on Question 100 in the Northern Gateway Response to Federal Government IR 
No. 1 (Exhibit A2E8J0), Environment Canada understands that these measurements 
are underway at the time of this writing and will be provided when completed. In that 
response, the Proponent indicated that: supplemental chemical analysis has been 
initiated for alkylated PAHs; asphaltenes concentrations were provided for diluted 
bitumen and synthetic oil was already provided; significant asphaltene content in 
condensate is not expected; options for providing data on resins would be investigated; 
and analytical data for weathered product samples are not presently available. 
Following receipt and review of the anticipated information, Environment Canada may 
seek leave from the Panel to file additional evidence. 

 
 
 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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Recommendation #2-2: 
 

57 In order to account for the majority of the PAHs in the hydrocarbon products, as 
requested  in Question 100 in the Northern Gateway Response to Federal 
Government IR No. 1 (Exhibit A2E8J0), Environment Canada recommends that 
the Proponent provide data on the alkylated homologous families for the most 
abundant 2-, 3- and 4-ring PAH series (naphthalenes, fluorenes, phenanthrenes, 
chrysenes and dibenzothiophenes). In addition, data on the resin and 
asphaltenes content in the specimen hydrocarbon products should be provided. 
These data should be provided for both the fresh hydrocarbon products and 
weathered samples, and made available to ensure immediate availability to 
responders in the event of a spill as recommended in Recommendation #2-1.  

 
Hydrocarbon Product Behaviour 

58 Two of the classes of products proposed to be shipped are unique to the Canadian oil 
sands fields: the diluted bitumen (“dilbit”) and synthetic crude (“syncrude”) oil. 
Compared to other petroleum products, such as crude oils from the Alaskan, Californian 
or Gulf of Mexico zones, these products have been subject to very little study from oil 
spill researchers. The third product type, condensate, is better understood, but has 
likewise been the subject of comparatively few studies. 

59 Results from studies of other types of oil may be applicable. Studies of heavy crude oils, 
residual fuel oils and other higher-density petroleum products, like asphalt stocks, many 
be useful. Notably, studies of Orimulsion, a series of products produced from 
Venezuelan bitumen, may be very applicable to understanding the behaviour of diluted 
bitumen products. 

60 Environment Canada can find no reports of marine spills of diluted bitumen and 
synthetic crude products to date. Diluted bitumen has been released in significant spill 
volumes on at least two occasions: in 2006, when a Kinder Morgan pipeline was 
punctured in Burnaby, British Columbia; and in 2010, when an Enbridge pipeline failed 
near Talmadge Creek and flowed into the Kalamazoo River (Dollhopf and Durno 2011). 

61 Other types of crude oil have been spilled in environments similar to the marine 
shipping route proposed as part of the Project. Most famously, in 1989 the Exxon 
Valdez grounding released light crude oil into a very similar marine environment. The 
Exxon Valdez case study is widely used in the Proponent’s documents as a 
comparative for possible synthetic crude and diluted bitumen spills. In 2000, a Pembina 
Pipeline near Chetwynd, British Columbia, ruptured, spilling a light crude oil into the 
Pine River. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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62 Even considering these previous cases, Environment Canada is of the opinion that 
considerable gaps in the current state of knowledge of the behaviour, eventual fate and 
environmental effects of the products to be shipped continue to exist. 

63 To address these knowledge gaps, the Proponent has provided information on the rates 
of evaporation of the three classes of product, a probability of the products to form 
water-in-oil emulsions, as well as simulations of the fate and behaviour of the products 
in seven spill situations, with scenarios for both winter and summer spills. 

64 Environment Canada had earlier raised a number concerns related to hydrocarbon 
behaviour and modelling, such as Questions 99 to 106 and 112 in the Northern 
Gateway Response to Federal Government IR No. 1 (Exhibit A2E8J0) and Questions 
78 to 81 in the Northern Gateway Response to Federal Government IR No. 2 (Exhibit 
A2I9D0). Environment Canada accepts the experimental data provided by the 
Proponent for behaviour of the hydrocarbon product classes, but notes that there 
continue to be significant uncertainties that are not addressed by the submissions. 
These include: 

• The Proponent’s response planning model does not account for sinking oil or for 
oil-suspended particulate matter (oil-SPM) interactions. The ecological risk 
assessment model does include some consideration of sinking, using a 
conservative model. For oils with densities close to that of water, like both the 
diluted bitumen and synthetic crude products, even small amounts of sediment 
can cause sinking. Environment Canada is concerned that oil sinking and oil-
sediment interactions have been underestimated in the provided scenarios. In 
the cases of both the Enbridge-Kalamazoo and the Kinder Morgan-Burnaby 
spills, significant oil-sediment interactions occurred. 
 

• The evaporation model used by the Proponent does not model evaporation rates 
accurately, particularly for low-density (“light”) petroleum products. Other work 
has shown (Fingas 2011) that the longer-term evaporation is not as rapid as 
predicted by the particular model used by the Proponent for light products. 
Environment Canada is therefore concerned that the longer-term evaporation of 
the condensate product has been overestimated in the example scenario. 
 

• The emulsion behaviour results are accepted by Environment Canada. The 
probability of emulsion formation model, however, tests a very specific set of 
conditions, which Environment Canada is concerned may not be reflective of an 
actual spill. It is very hard to assess if this test is representative of real-world spill 
behaviour. The probability of emulsion formation model should be validated 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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before it is accepted for use. 
 

• Furthermore, there exists an unknown range of variability for the particular 
product specimens chosen for study by the Proponent. Literature values indicate 
considerable variability in the physical properties, including, for example, 
hydrocarbon product densities as follows: 

CRW condensate 0.690—0.750 g/mL 
Synthetic crude 0.844—0.937 g/mL 
Diluted bitumen 0.920—0.950 g/mL 

 

(from www.crudemonitor.ca). The synthetic crude and diluted bitumen products 
both can have a wide range of densities and chemistries.  

65 Because of these continuing, important uncertainties with respect to product behaviours 
in the marine environment, Environment Canada considers the response scenario 
results to be of limited value in use for spill response planning and risk assessment. 
Significant knowledge gaps remain for predicting what these relatively-unstudied 
products will do in a British Columbia northwest coast marine environment. 

66 Similar information gaps were identified by Bitor America in the mid-1990s, when the 
Orimulsion products were being imported into Chaleur Bay, New Brunswick. This was a 
new class of product to the world market, consisting of bitumen mixed with a surfactant 
and water to reduce its viscosity, used as an alternative fuel for coal power plants. 
Faced with large unknowns in terms of environmental fate, behaviour and effects, Bitor 
America, in collaboration with the Canadian Coast Guard and Environment Canada, 
established the “Orimulsion Shorelines Studies Program”, which greatly contributed to 
the understanding of the behaviour, environmental risks and spill remediation options 
for this product. This research program ran for half a decade, producing reports on the 
fate and behaviour of the product, its environmental effects and remediation strategies. 
 

Recommendation #2-3: 
 

67 Environment Canada recommends that the Proponent consider an ongoing 
research effort into the environmental behaviour and fate models for the 
hydrocarbon products to be shipped. Suggested topics include: product 
weathering, dispersion and oil-suspended particulate matter interactions, product 
submergence, and remediation options for removing persistent oil from typical 
shorelines in the Confined Channel Assessment Area and Open Water Area. The 
“Orimulsion Shorelines Studies Program” could be used as a model for such 

http://www.crudemonitor.ca/
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work. Such a research effort would be linked to additional spill modelling studies 
as recommended in Recommendation #2-9 in section 2.2.2.4 of this submission. 

 

Recommendation #2-4: 
 

68 Environment Canada recommends that the Proponent commit to ongoing 
measurement of the oil properties, chemical distributions and selected 
behaviours relevant to spill response preparedness, as the products shipped 
change with time. Environment Canada is prepared to aid the Proponent in 
selecting what should be measured and by which protocols. 

 

Recommendation #2-5: 
 

69 For the hydrocarbon products to be shipped, Environment Canada recommends 
that the Proponent facilitate acquisition of samples (upon request) by regulators 
and other researchers for the purposes of research into environmental fate and 
behaviour of the product classes.  

70 Environment Canada notes that the Northern Gateway Response to Federal 
Government IR No. 2 Question 2.82 indicated that the Proponent is prepared to 
facilitate acquisition of samples by Environment Canada. 

 
2.2.1.2 Oil Spill Response Countermeasures and Plans 
 
Specific Response Countermeasures 
 

71 Several techniques for oil spill response are discussed in general terms in both the 
Technical Review Process of Marine Terminal Systems and Transshipment Sites 
(TERMPOL) documents (Exhibit A29571) and the General Oil Spill Response Plan 
provided by the Proponent (Exhibit A1Y3Y8). When the Proponent develops detailed 
site-specific spill response plans, Environment Canada recommends that response 
options appropriate for the Confined Channel Assessment Area and Open Water Area 
be chosen based on utility and effectiveness, as well as balancing the ecological and 
human health risks posed, using a positive net environmental benefit approach. When 
considering response, removal should be prioritized over mitigation. Mitigation 
techniques, including natural attenuation and dispersant use, should be available 
options for response but should be only be considered when removal options such as 
mechanical collection or in situ burning would not result in a net environmental benefit. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=691974&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=679124&objAction=Open
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72 In situ burning can be a very useful option for removal of heavier oils, which can remain 
thick enough to burn for longer periods than lighter products. Emulsions and entrained-
water states have also been found to burn readily. Recent experiences have shown that 
burning can be up to twice as effective as traditional mechanical recovery options for 
net oil removal from the environment. A possible topic for ongoing research is the use of 
herding agents with the heavier diluted bitumen and synthetic crude products to improve 
on-water burn capabilities. 

73 Planning for treatment and remediation of oiled shorelines requires site-specific 
recommendations based on the underlying morphology of the site. Treatment plans 
should be tailored to the local environment (Owens and Sergy 2010). Sediment 
relocation, tilling and other in situ options have been studied for similar products (such 
as Orimulsion). Recent spill experiences and lab studies of surface washing agents 
have shown that, with proper application, even heavier products can be removed from 
shorelines with low-energy, low-temperature water flushing. On the appropriate 
shorelines, surface washing agents have been found to be very effective options for 
removal of oil with minimal disturbance to the local ecology. Quick, practical field tests 
have been developed for spot testing of surface washing agents with spilled product 
which can make go-no go decisions very straightforward (Robertson and Maddox 
2005). 

74 In contrast, dispersants are mentioned for all scenarios involving diluted bitumen and 
synthetic crude products. Current Environment Canada guidelines (Environment 
Canada 1984) suggest that using dispersants in shallow waters or narrow embayments 
should be done with care. Current best practices in other jurisdictions are that 
dispersants not be applied within three nautical miles of the shore or in water shallower 
than 30 metres (100 feet). These guidelines would preclude the use of dispersants in all 
the Confined Channel Assessment Area scenarios prepared by the Proponent. 
Furthermore, Environment Canada normally will not recommend the use of dispersants 
without both dispersant effectiveness testing and acute toxicity testing on Rainbow 
Trout. Toxicity testing for Daphnia species and Luminescent Bacteria is also very 
strongly encouraged. References for each testing method may be found below. 
 

Recommendation #2-6: 
 

75 Environment Canada recommends that the Proponent make clear, using a net 
environmental benefit approach (e.g. Efroymson et al. 2003), the appropriate 
options to be considered when developing site-specific spill response plans. 
Specific response options should be listed as appropriate, while others, which 
would not result in a net benefit, should not be given further consideration for the 
site-specific situation. 
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76 Environment Canada notes that the use of a net environmental benefit analysis 
was referenced in the Northern Gateway Response to Federal Government IR No. 
1 Question 108 (Exhibit A2E8J0). 

 

Recommendation #2-7: 
 

77 Where dispersants are contemplated as part of a possible response option, 
Environment Canada recommends that the Proponent test dispersant 
effectiveness using the ASTM F2059 test (reference below) for all hydrocarbon 
products to be shipped. Test variations which include cold water conditions 
should also be considered. 

Oil Spill Response Best Practices 

78 Protocols for application and monitoring of many response techniques have been 
developed by public agencies, private companies and standards bodies through both 
research and hard-won knowledge of actual spill events. These standard methods and 
protocols should be included in the Proponent’s detailed site-specific spill response 
plans as examples of best practices to follow during a spill response. For example, 
guides exist for in situ burning (Fingas and Punt 2005), removal of heavy oils from 
shorelines (Owens and Sergy 2010), shoreline assessment (Owens and Sergy 2000) 
and setting of clean-up endpoints (e.g. Owens and Sergy 2007). 

 

Recommendation #2-8: 
 

79 Environment Canada recommends that the Proponent provide specific examples 
of existing oil spill response option protocols in its detailed site-specific spill 
response plans. These should capture existing best practices for spill response. 
Environment Canada is willing to aid the Proponent in locating these resources. 
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2.2.2 Spill Modelling  
 

80 The construction and operation of the proposed pipeline, and the associated marine 
shipping of hydrocarbon products, introduces the possibility that a spill of these products 
may occur. Within the Project Application and supporting studies, the Proponent has 
relied extensively on the use of models to predict how a spill would behave should it 
occur, and to describe the consequences of such a spill in a risk assessment context. 
Oil spill models are a commonly employed approach to predicting and managing risk. 
Modelling, however, is not an exact science, and the selection of a specific model type 
and approach, the assumptions built into the model, and the choice of model input 
parameters all can affect their predictive value. Ideally, model predictions will be 
validated using observed data to improve confidence in their results. 

81 In this section Environment Canada describes the approach taken by the Proponent in 
developing and running predictive models for spills of hydrocarbon products - primarily 
in the marine environment – and offers a recommendation aimed at improving 
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confidence in the model predictions. It must be noted that Environment Canada’s 
expertise lies in understanding and predicting the behaviour, fate and effects of spills; 
the Department does not have the mandate or expertise to assess the probability that a 
spill may occur. A discussion of probability of a spill in the marine environment along the 
proposed shipping route may be found in the Proponent’s Marine Shipping Quantitative 
Risk Analysis Technical Data Report (Exhibit A1Z6L8). 

82 In its Application and supporting studies (Sections 9 and 10 of Volume 7C (Exhibit 
A1T0H2) and Sections 10 and 11 of Volume 8C (Exhibit A1T0J2) and Technical Data 
Reports (Exhibits A29571 and A1V8G1), the Proponent has employed models for two 
distinct purposes. First, models have been used to understand how certain products 
might behave following a spill in order to improve spill response capabilities. Predicting 
when and where hydrocarbon products might end up in the event of a spill helps to 
ensure that appropriate, site-specific spill response equipment, personnel and response 
countermeasures are identified ahead of time in detailed spill response plans to be 
developed prior to Project operations. Second, the Proponent has used models to 
characterize the potential consequences of a spill should it occur. In this case, 
understanding when, where and how hydrocarbon products might be distributed 
throughout the environment following a spill enables a consideration of potential 
environmental and socioeconomic effects. 

83 In work completed to date, the Proponent has used two different spill models; the 
‘SLROS Model’ for mass balance calculations to inform spill response, and the 
‘MWQ/MSQ Model’ to inform ecological risk assessment. While Environment Canada 
views the Proponent’s overall approach to spill modelling as an important preliminary 
foundation, additional focused scientific effort is strongly recommended in order to 
improve overall confidence in model predictions. General deficiencies in the modelling 
as completed to date are described here. Environment Canada has also begun a more 
detailed technical review of the Proponent’s approach to spill modelling, and will make 
the findings of this review available to the Proponent and the Panel upon request. 

84 Environment Canada acknowledges that oil spill modelling is a highly specialized field, 
reliant on multiple scientific disciplines. Recognizing the importance of robust model 
predictions to both spill response planning and risk assessment in the context of the 
proposed Project, Environment Canada is prepared to assist the Proponent in building 
on the approach outlined in the Application to date. 

85 For the technical review conducted within this section, the risk analysis and assessment 
reports studied are listed under the ‘Documents Reviewed’ heading of the References 
section. Other documents referenced are listed under the ‘Other References Consulted’ 
heading of the References section. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=692084&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620145&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620145&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620160&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=691974&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646899&objAction=Open&vernum=1
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2.2.2.1 Choice of Modelling Scenarios 
 

86 The Proponent has largely focused on the marine environment in identifying possible 
spill scenarios. Spills in the marine environment could result from accidents and 
malfunctions at the marine terminal, or as a result of tanker accidents that could occur 
anywhere along the marine shipping routes, including the Confined Channel 
Assessment Area and the Open Water Area as described in the Marine Shipping 
Quantitative Risk Analysis Technical Data Report (Exhibit A1Z6L8). 

87 Spill scenarios refer to the selection of the following variables for modelling purposes: 

• spill location; 
• product (e.g. diluted bitumen, synthetic crude, condensate, etc.); 
• spill volume; 
• season / time of year; 
• weather (wind speed and direction, air temperature, etc.); 
• oceanographic conditions (currents, tides, waves, water temperature, salinity, 

turbidity, etc.); and 
• other variables depending on the choice of model. 

 

88 In Technical Review Process of Marine Terminal Systems and Transshipment Sites 
(TERMPOL) Study No. 3.15: General Risk Analysis and Intended Methods of Reducing 
Risk (Exhibit A1Z6J9), the Proponent presents seven spill scenarios, based on six spill 
locations, to illustrate possible environmental impacts in the marine environment. The 
six spill locations correspond to locations where the probability of a spill is greatest, but, 
in Environment Canada’s view, do not necessarily represent locations where the 
ecological consequences of a spill would be most significant. 

89 Environment Canada suggests that the inclusion of additional spill scenarios (including 
additional locations, volumes and products) for modelling purposes would improve both 
the ability to inform spill response planning and the confidence in ecological risk 
assessment predictions, as described further in relation to impacts on marine birds in 
section 3.2.3.4 of this submission. Both the probability of a spill (spill return period) and 
the range of potential spill volumes (spill size distribution) are critical inputs to spill 
models. For this reason, Environment Canada suggests that the range of possible spill 
return periods and spill volumes, as presented by the Proponent, be further assessed 
by experts with professional experience in these areas, and that the results be used to 
inform the selection of additional spill scenarios for modelling purposes. While the 
additional selected spill scenarios are not expected to be exhaustive, they should 
provide a wide range of high-risk scenarios which enable an evaluation of the relative 
risk and potential environmental and socioeconomic effects of a spill should it occur. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=692084&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=692005&objAction=Open&vernum=1
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2.2.2.2 Selection of Models and Inputs 
 

90 The selection of spill models and associated inputs as described in the Application and 
supporting studies provides an important starting point for further study. Environment 
Canada contends however that additional sophistication in spill modelling approaches 
will be important to reduce uncertainty associated with model predictions and 
associated risk assessments. For example, the current approach and models presented 
in the Application need to be strengthened in order to predict with confidence the spatial 
and temporal distribution of spilled product in each of the water column, the shoreline 
and bottom sediments. Models also need to be refined to better characterize how spilled 
hydrocarbon products may interact with suspended sediments in the water column, and 
with different shoreline types, both of which are especially important factors in the 
Confined Channel Assessment Area. The need for additional research to address 
uncertainties related to hydrocarbon behaviour and fate is described in additional detail 
in Recommendation #2-3 in section 2.2.1.1 of this submission. 

91 As important as the level of sophistication of the models selected for use is the choice of 
certain ‘forcing factors’, or model inputs, including weather and oceanographic 
conditions. Wind and currents in particular are key variables in controlling the transport 
and fate of hydrocarbon products in the marine environment. Environment Canada 
suggests that the choice of meteorological and oceanographic inputs as presented to 
date by the Proponent be subject to additional review by experts in these areas. 

 

2.2.2.3 Modelling Approach – Need to Account for Variability 
 

92 The majority of the spill modelling scenarios described in the Application and supporting 
studies rely on a relatively narrow range of potential meteorological and oceanographic 
input conditions to predict the behaviour and fate of hydrocarbon products. In many 
cases the length of time for which model predictions are run is also limited. Within 
Northern Gateway Response to Federal Government IR R2 Question 2.76 (Exhibit 
A2I9D0), the Proponent argues that additional consideration of variability (a stochastic 
approach) is not necessary, given that:  

 
• there are an infinite number of possible spill locations and conditions that could 

occur; and 
• the use of stochastic modelling does not add substantially to the characterization 

of effects since it is already recognized by the Proponent that depending on the 
specific conditions of the spill, physical environment and biological environment, 
effects on the marine ecosystem and associated human use could be significant. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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93 Environment Canada does not agree with this view, and contends that the decision not 
to account for variability (stochasticity) within spill modelling approaches means that 
model results are not necessarily representative of the wide range of true potential spill 
outcomes, including worst case outcomes. While Environment Canada agrees that the 
deterministic approach has value in informing spill response planning, it is not sufficient 
to serve as the foundation for ecological risk assessment. 
 

94 In further developing its approach to spill modelling, Environment Canada recommends 
that the Proponent identify multi-decadal climate databases considered to be relevant to 
the site-specific conditions that would be experienced during Project operations. The full 
range of potential climatic conditions should then be incorporated into each spill 
scenario using an appropriate stochastic modelling approach. 
 

95 The outputs from such stochastic model runs would be expressed, for example, in terms 
of probabilities of: spatial and temporal distributions of water surface and shoreline 
oiling; maximum oil concentration in the water column; maximum oil quantity on the 
shoreline; or maximum length of oiled shorelines. Understanding the probability of these 
types of outcomes then becomes valuable in predicting the potential environmental 
consequences of a spill using an ecological risk assessment approach. 

96 Environment Canada notes that the Proponent references certain stochastic modelling 
simulations completed to support the selection of spill scenarios, but advises that the 
results of these simulations were not presented for review within the Application. 

 

2.2.2.4 Modelling Approach – Need for Validation 
 

97 The modelling studies as presented to date in the Application and supporting studies do 
not attempt to validate or calibrate model predictions using real data. Next steps in 
enhancing the overall approach to modelling should include model validation using data 
on spill behaviour, fate and effects collected as part of the response to previous spills. 
Those spills that have occurred in the same general location and conditions as would be 
experienced during Project operations should be given particular priority, including, for 
example, studies resulting from the 2006 sinking of the MV Queen of the North near 
Wright Sound. 

Recommendation #2-9: 

98 Environment Canada recommends that the Proponent undertake additional spill 
modelling and risk assessment studies based on current state-of-the art 
knowledge and practice. The Department suggests that the Proponent consider 
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convening an expert scientific committee to oversee the definition, scope and 
delivery of such research studies, including the choice of modelling scenarios, 
the selection of appropriate models and inputs, and the approach to accounting 
for variability and model validation. The committee should include various 
scientific disciplines including oceanography, meteorology, marine biology, oil 
spill chemistry and behaviour and numerical modelling. 

99 Environment Canada further recommends that previous and ongoing spill 
modelling and risk assessment studies for similar project types be considered in 
the planning and delivery of additional modelling work related to the proposed 
Project. Among these studies, the Aleutian Islands Risk Assessment Project 
(available at: www.aleutiansriskassessment.com) is highly recommended. The 
Cook Inlet Maritime Risk Assessment Project (available at: 
www.cookinletriskassessment.com) is also recommended, although studies in 
this case are less advanced.  

100 Such research would be linked to additional spill behaviour and fate studies as 
recommended in Recommendation #2-3 in section 2.2.1.1 of this submission. 
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2.2.3 Application of the Environmental Emergency Regulations 
 

101 The storage of condensate at the proposed marine terminal in Kitimat, British Columbia 
may be subject to the Environmental Emergency Regulations of the Canadian 
Environmental Protection Act, 1999. Given the capacity of the each of the three 
condensate tanks at the tank terminal as indicated in Section 2.5.1 of Volume 1 of the 
Application (Exhibit A1S9X5) and the composition of Project condensate as provided in 
the Attachment to Question 114 of the Northern Gateway Response to Federal 
Government IR No. 1 (Exhibit A2E8K3), if the condensate flash point is <23oC and the 
boiling point is <35oC, the Proponent is advised that the Environmental Emergency 
Regulations would apply to the Project. 
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3.0 WILDLIFE 
 
3.1 CONTEXT 
 

102 Through the Canadian Wildlife Service, Environment Canada administers the Migratory 
Birds Convention Act, 1994 and the Species at Risk Act which have direct applicability 
to the Project. In addition, Environment Canada has a lead role in supporting the 
Government of Canada’s implementation of the Federal Policy on Wetland 
Conservation. 

 

3.1.1 Migratory Birds Convention Act  
 

103 The purpose of the Migratory Birds Convention Act, 1994 (MBCA) is to implement the 
Migratory Birds Convention between Canada and the United States by protecting and 
conserving migratory birds, as populations and individuals. It is the responsibility of the 
Federal Government of Canada to protect and conserve the roughly 500 species of 
migratory birds regularly occurring in Canada. The Canadian Wildlife Service provides 
the list of bird species protected under the MBCA, which derives from Article I of the 
Convention. This list includes all seabirds (except cormorants, pelicans), all waterfowl, 
all shorebirds and most landbirds (birds with principally terrestrial life cycles).   

104 The Migratory Birds Regulations provide for the conservation of migratory birds and for 
the protection of their nests and eggs. Section 5.1 of MBCA prohibits the deposit of a 
substance that is harmful to migratory birds in waters or an area frequented by 
migratory birds or in a place from which the substance may enter such waters or such 
an area. A prohibition against the disturbance, destruction, or taking of a nest, egg or 
nest shelter of a migratory bird without a permit is set out in Subsection 6(a) of the 
Migratory Bird Regulations. Endangered and threatened migratory bird species at risk 
(species, subspecies, distinct populations) also have federal legislative protection under 
the Species at Risk Act.  

  

3.1.2 Species at Risk Act  
 

105 The Species at Risk Act (SARA) is a result of the implementation of the Canadian 
Biodiversity Strategy; which is in response to the United Nations Convention on 
Biological Diversity. The purposes of SARA are to prevent Canadian indigenous 
species, subspecies, and distinct populations from becoming extirpated or extinct, to 
provide for the recovery of endangered or threatened species, and to encourage the 
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management of other species to prevent them from becoming at risk. SARA applies to 
all at-risk wildlife species and their residences and critical habitat within Canada. 

106 The prohibitions under sections 32 and 33 of SARA, which came into force in June 
2004, make it an offence to: 

a. Kill, harm, harass, capture or take an individual of a wildlife species that is 
listed as an extirpated species, an endangered species or a threatened 
species; 

b. Possess, collect, buy, sell or trade all individuals of a wildlife species that is 
listed as an extirpated species, an endangered species, or a threatened 
species, or any part or derivative; or 

c. Damage or destroy the residence1 of one or more individuals of a wildlife 
species that is listed as an endangered or threatened species or that is listed 
as an extirpated species if a recovery strategy has recommended its 
reintroduction into the wild in Canada. 

107 The federal government’s responsibility for listed aquatic species under the Fisheries 
Act and birds protected by the Migratory Birds Convention Act, 1994 means that SARA 
prohibitions in sections 32 and 33 apply to those species wherever they are found, and 
these prohibitions apply to all listed species on federal lands, and can be made to apply 
to provincial lands as well. 
 

108 Critical habitat will be identified for each listed species in recovery strategies and/or 
action plans, available on Environment Canada’s Species at Risk Act Public Registry at: 
www.sararegistry.gc.ca. Subsequent to identification, this habitat will then be protected 
through a range of mechanisms that could include provisions in or mechanisms under 
SARA including agreements under section 11 of SARA, other Acts of Parliament or 
provincial or territorial legislation. Where a critical habitat prohibition applies, SARA 
makes it an offence to destroy any part of the critical habitat of a species listed under 
SARA as extirpated, endangered or threatened. 
 

109 Schedule 1 of SARA provides a list of wildlife species at risk in Canada that are 
considered extirpated, endangered, threatened, or of special concern. Once a species 
is listed on Schedule 1, the Competent Minister must prepare recovery strategies for 
wildlife species listed as extirpated, endangered, or threatened. Final recovery 
strategies are posted on the SARA Public Registry. Management plans are developed 

                                            
1 "Residence" means a dwelling-place, such as a den, nest or other similar area or place, that is occupied or habitually occupied by 
one or more individuals during all or part of their life cycles, including breeding, rearing, staging, wintering, feeding or hibernating. 

http://www.sararegistry.gc.ca/
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for species of special concern in much the same way as recovery strategies are 
developed. The Minister of the Environment is the Competent Minister for all terrestrial 
species listed under SARA, while the Minister of Fisheries and Oceans is the 
Competent Minister for all aquatic species listed under the Act. Thus, Environment 
Canada has responsibility for SARA provisions for all terrestrial species when not found 
on National Parks (the Parks Canada Agency has responsibility for those listed species 
on National Parks lands). 
 

110 Under subsection 79(2), SARA confers obligations on a responsible authority to identify 
adverse effects of the project on a listed wildlife species and its critical habitat, and, if 
the project is carried out, to ensure that those effects are mitigated and monitored. 
These obligations are in addition to the requirements set out in the Canadian 
Environmental Assessment Act for an assessment of the environmental effects of the 
project, including in particular any change it may cause to a listed wildlife species, its 
critical habitat or the residences or individuals of that species.  
 

111 The Canada-British Columbia Agreement on Species at Risk commits the province of 
British Columbia to assess species under its jurisdiction. Environment Canada may offer 
an opinion on the adequacy of mitigation measures accepted by the province of British 
Columbia.  
 

3.1.3 Federal Policy on Wetland Conservation  
 

112 The Federal Policy on Wetland Conservation (the Wetland Policy) is a government-wide 
policy that was approved by federal Cabinet and adopted in 1991. It was developed as 
a federal response to wetland decline in Canada and is driven by interdepartmental, 
intergovernmental and widespread public support for and interest in the conservation of 
Canadian wetlands. The ecological importance and economic value of wetlands stem 
from their ability to perform key ecological (hydrological, biochemical, habitat and 
climate) functions. The financial value of annual production related directly to wetlands, 
including both consumptive activities (hunting, fishing and trapping) and non-
consumptive activities, such as tourism and recreation, is in the billions of dollars 
(Government of Canada 1991). 
 

113 The objective of the Wetland Policy is to promote the conservation of Canada's 
wetlands to sustain their ecological and socioeconomic functions, now and in the future. 
The Policy is a shared federal responsibility that directs all departments to sustain 
wetland functions in the delivery of their programs, services or expenditures. The goals 
of the Policy include: 
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a. maintaining the functions and values of wetlands throughout Canada; 
b. ensuring no net loss of wetland functions on all federal lands and waters; 
c. enhancing and rehabilitating wetlands in areas prone to degradation and 

loss; 
d. recognizing wetland functions in resource planning and management with 

regard to federal programs, policies and activities; and 
e. securing significant wetlands; and recognizing and utilizing sustainable 

management practices to conserve wetlands. 
 

114 The Wetland Policy promotes the concepts of cooperative approaches to wetland 
conservation, the need for linkages between wetlands conservation and other related 
initiatives (e.g. water policy, wildlife conservation), and the promotion of wetland 
protection through adequate consideration of wetland concerns in environmental 
assessments. 
 

115 Environment Canada and other federal departments and agencies are responsible for 
providing expert support in the implementation of the Wetland Policy. Wetlands are a 
particular priority for Environment Canada because of their importance to the 
maintenance of migratory bird populations for which the department has a responsibility 
under the Migratory Birds Convention Act, 1994 (MBCA), and protection of species at 
risk for which the department has a responsibility under the Species at Risk Act (SARA). 
 

116 The Wetland Policy applies to projects and actions (e.g., decisions, permits, funding, 
and management of federal lands and waters) of the federal government. The Policy 
commits all federal departments and agencies to the goal of no net loss of wetland 
functions in the following situations: 
 

a. On federal lands and waters; 
b. In geographic areas affected by federal programs where loss or degradation 

of wetlands has reached critical levels; and, 
c. Where federal activities affect wetlands designated as ecologically or 

socioeconomically important to a region. 
 

117 Projects and activities of the Government of Canada are subject to the Wetland Policy, 
including those projects and activities considered under the Canadian Environmental 
Assessment Act. 
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3.2 ANALYSIS AND ASSESSMENT 
 
3.2.1 Migratory Birds and Species at Risk – Terrestrial Project Components 
 

118 The terrestrial portion of the proposed Project would adversely affect migratory birds 
and species at risk through the removal and fragmentation of existing habitat, sensory 
disturbance and increased human and/or predator access. Environment Canada has 
considered these impacts in the context of our legislated mandate under the Migratory 
Birds Convention Act, 1994 (MBCA) and the Species at Risk Act (SARA). 
 

119 The recommendations that follow are within the context of the following: 
 

• MBCA and Migratory Birds Regulations, including the prohibition against harming 
migratory birds or disturbing or destroying their nests and eggs.  
 

• SARA, including: 
 

o The prohibition against the killing or harming of species, the damage or 
destruction of residences of the individuals of a species, or the destruction 
of the species' critical habitat, for species listed under federal authority;  
 

o The requirement to identify as well as mitigate and monitor potential 
adverse effects on species at risk in a manner that is consistent with 
finalized recovery strategies, management plans and action plans; 
 

o In the absence of finalized recovery planning documents, the use of best 
available information, including, but not limited to: COSEWIC status 
reports; draft recovery strategies, management plans and action plans 
(where available); existing plans related to the wildlife species; specific 
advice from jurisdictions that manage the species; Environment Canada 
guidance documents and best management practice guidelines.  
 

• Maintenance of regional stability of migratory bird populations and species 
diversity. 

 

3.2.1.1 Migratory Breeding Birds – General 
 

[Please see section 3.2.1.3 for Migratory Bird Species at Risk] 
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120 In Volume 6A of the Application (Exhibit A25249), the Proponent has provided 
information on wildlife known or expected to occur along the Project corridor, including 
migratory birds. Over 160 avian species have been detected within the Project corridor, 
with deciduous/mixedwood riparian, young cedar/hemlock and deciduous/mixedwood 
wet shrub habitats supporting the highest bird densities. This section relates to breeding 
birds generally; additional considerations related to avian species at risk are provided in 
the Species at Risk Section below.   
 

121 Land clearing activities for site development of the Project, if conducted during the 
migratory bird breeding season, could result in the destruction of migratory birds, their 
eggs and nests. Birds that have fledged from nests often rely upon parental help for 
food and protection from predators for a period that extends beyond nesting. Clearing 
on a large scale can displace birds from territories, food, and shelter from predation. 
Environment Canada’s website (http://ec.gc.ca/paom-
itmb/default.asp?lang=En&n=FA4AC736-1) should be consulted for further guidance 
and information on this issue. 
 

Recommendation #3-1: 

122 Environment Canada recommends that, in order to minimize impacts to breeding 
migratory birds, the Proponent avoid habitat destruction (e.g. vegetation clearing 
and disturbance-related activities) at a minimum between the period of March 15 
and August 15 of any year. Depending on the specific location along the pipeline 
corridor, a narrower window may be applicable; upon request, Environment 
Canada will provide additional specific advice in relation to this matter. In 
addition, Environment Canada expects the Proponent to use best management 
practices to minimize impacts to migratory birds, including inadvertent 
destruction of nests or killing of birds. Environment Canada recommends that 
any filling, draining or other destruction of wetlands with wetland dependent 
species not take place until August 31 at the earliest, to ensure that migratory 
birds have had sufficient time to fledge and disperse. If the Proponent has a priori 
knowledge of an active nest, it must be protected with a suitable buffer until the 
young have fledged. 
 

3.2.1.2 Migratory Bird Baseline Surveys 
 

123 With respect to breeding bird point counts conducted by the Proponent, Environment 
Canada is of the view that additional baseline information should be collected for the 
purposes of: 
 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620129&objAction=browse
http://ec.gc.ca/paom-itmb/default.asp?lang=En&n=FA4AC736-1
http://ec.gc.ca/paom-itmb/default.asp?lang=En&n=FA4AC736-1
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(i)  Assessing the baseline data in terms of bird density, species richness, and 
species diversity. The data collected in 2006 represents only a snapshot in time, and 
does not account for within-year or inter-annual variation in relation to the 
aforementioned parameters. 

(ii)  Assessing the baseline data in terms of species-habitat associations (for the 
same reason identified under (i) above). 

(iii)  Assessing the baseline data against existing Breeding Bird Survey data, 
Breeding Bird Atlas, and any other data sources. 
 

124 Based on (i), (ii) and (iii) above, there would be increased confidence in identification of 
biodiversity hotspots, to which site-specific mitigation to avoid or reduce effects to those 
habitats would be employed (i.e., measures above and beyond those already identified 
in the Application and supporting documents). It is important to note that one of the 
purposes of the baseline data is to also identify habitats supporting significant wildlife, 
whatever those habitats might be. The baseline data collected to date suggests that a 
number of specific habitats (e.g. riparian) support higher densities of birds and/or 
numbers of species. Consideration of additional mitigation (e.g. habitat avoidance, 
reduced habitat fragmentation) for these areas would be appropriate.   

125 The Proponent has completed various surveys for migratory birds in relation to the 
terrestrial project components, as outlined in the Application associated technical data 
reports. Furthermore, the Proponent has outlined commitments to complete additional 
surveys for migratory birds prior to finalization of the pipeline centreline (see Northern 
Gateway’s Response to Federal Government IR 2.60). While the survey details require 
further discussion (e.g. call playbacks are not the most appropriate type of survey for 
Common Nighthawk), Environment Canada supports the commitments to complete 
surveys for the species outlined and recommends that surveys listed in the 
recommendation below also be completed.  

126 Distinct surveys in areas of high suitability habitats for swifts and swallows are important 
because: they are not well captured by Breeding Bird Surveys; they are aerial 
insectivores, which is a guild that is experiencing widespread population declines in 
North America (Nebel et al. 2010); several species within these groups (i.e. Black Swift, 
Barn Swallow) have either recently been assessed as ‘at risk’ by the Committee on the 
Status of Endangered Wildlife in Canada (COSEWIC) or are currently being assessed; 
many species with these groups are colonial nesters (nest in relatively higher densities 
than other species). Thus, identifying and avoiding key areas for these species is of 
relative importance.   
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Recommendation #3-2: 

127 Environment Canada recommends that, in addition to survey commitments 
identified in Northern Gateway Response to Federal Government IR No. 2 
Question 2.60 (Exhibit A219D0), the following surveys be completed by the 
Proponent prior to the finalization of the pipeline centreline:  

• Surveys for swifts (e.g. Black Swift)  
 

• Surveys for swallows (e.g. Barn Swallow) 
 

128 These surveys should be focused on areas where construction would coincide 
with high suitability habitat for these species.  

129 In addition, it is recommended that the pre-construction Breeding Bird Survey 
replicate the 2006 Survey completed by the Proponent. The Breeding Bird Survey 
should: 

• Provide coverage in major habitat types that support relatively high bird 
densities, high species richness and/or high species diversity. The 
Breeding Bird Survey should not focus on species at risk only, but also 
on birds. 
 

• Each station should be sampled twice/year (earlier and later in the 
breeding season). 

 

130 Furthermore, it is recommended that follow-up monitoring be completed for 
breeding birds in priority habitats (e.g. wetlands, riparian areas; others as defined 
by the data). 

131 It should be noted that Environment Canada may recommend further surveys for 
other species not identified to date, based on future species assessments or 
listings (e.g. Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC), SARA).  

132 Where biodiversity hotspots are identified based on the accumulated survey work 
and other data sources, additional efforts should be made to avoid (e.g. micro-
routing) and minimize (e.g. detailed mitigation measures developed within the 
Construction Environmental Protection and Management Plan) impacts to these 
habitats. In such situations, it is recommended that micro-routing or other 
mitigation proposed be reviewed by Environment Canada. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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3.2.1.3 Species at Risk – General 
 

133 The Species at Risk Act (SARA) provides for the protection and recovery of species at 
risk in Canada. The Act requires the identification of any adverse impacts on listed 
species or their critical habitat, the implementation of measures to avoid or lessen those 
impacts, and monitoring of those measures. Monitoring should determine the 
effectiveness of mitigation and identify where further mitigation is required. 

134 Volumes 6A and 6B (Exhibit A25249) of the Application highlight the species at risk 
issues pertaining to the terrestrial portions of the Project. For the purposes of this 
review, only species listed on Schedule 1 (as of December 2011), or with the potential 
of being listed under SARA in the near future, are specifically addressed. Because 
Schedule 1 is updated every year, it will be important that the Proponent consider future 
amendments to Schedule 1 in Project operations. The current list includes the following 
species: 

• Special Concern – Western Toad, Coastal Tailed Frog, Cryptic Paw, Western 
Screech-Owl (kennicottii subspecies), Peregrine Falcon paelei subspecies, 
Yellow Rail, Rusty Blackbird, Long-billed Curlew, Pacific Great Blue Heron 
fannini subspecies, Band-tailed Pigeon; and 
 

• Threatened – Sprague’s Pipit, Marbled Murrelet, Northern Goshawk laingii 
subspecies, Woodland Caribou (boreal and southern mountain populations), 
Common Nighthawk, Olive-sided Flycatcher, Canada Warbler.  

 
135 The following species have been assessed by the Committee on the Status of 

Endangered Wildlife in Canada (COSEWIC) and consultations related to the potential 
Schedule 1 listing processes are currently underway. It is recommended that the 
Proponent assess potential adverse effects and identify mitigation and monitoring for 
these species given the assessment by COSEWIC and the possibility of listing on 
SARA Schedule 1: 

• Short-eared Owl – Special Concern – currently listed under Schedule 3 of 
SARA 
 

• Horned Grebe – Western Population – Special Concern  
 

• Peregrine Falcon anatum/tundrius – Special Concern 
 

136 Hereafter these SARA-listed and COSEWIC assessed species are collectively referred 
to as ‘species at risk’. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620129&objAction=browse
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137 The Application has not assessed the following species: 

• Peregrine Falcon paelei and anatum/tundrius subspecies, on the basis that they 
are not known to nest in the Project effects assessment area (PEAA);  
 

• Long-billed Curlew on the basis that it is unlikely to nest in the Project effects 
assessment area based on the known range;  
 

• Band-tailed Pigeon on the basis that is unlikely to nest in the Project effects 
assessment area given the known range; 
 

• Cryptic Paw - no basis provided; and 
 

• Horned Grebe - no basis provided.  
 

138 Environment Canada is of the opinion that the Project has the potential to interact 
specifically with and potentially adversely affect Band-tailed Pigeon, Cryptic Paw and 
Horned Grebe. The department has recommended that potential adverse effects to 
these species be assessed, and mitigation and monitoring be identified where 
appropriate. As part of its response to Environment Canada’s information requests, the 
Proponent has provided additional information regarding potential impacts to and 
mitigation measures for these species, as well as commitments to undertaking surveys 
for these species prior to the finalization of the pipeline centerline. 

139 Upon being added to Schedule 1, species designated as Extirpated, Endangered or 
Threatened are afforded protection under SARA where they occur on federal lands. 
This includes general prohibitions to protect individuals and their residences, as well as 
protection of the critical habitat needed for their survival or recovery once the Minister 
either publishes the description in the Canada Gazette, or makes an Order, depending 
upon the circumstances. Critical habitat is identified within recovery strategies or actions 
plans, to the extent possible, using the best available information. With the exception of 
Sprague’s Pipit, federal recovery documents have not been finalized for any of the 
species listed above. 

140 The final recovery strategy for Sprague’s Pipit does not identify critical habitat for the 
species, but a proposed amendment to the recovery strategy that includes a partial 
identification of critical habitat has been posted on the SARA Public Registry for 
comment. The development footprint and associated regional effects assessment area 
for the Project do not overlap with the proposed critical habitat that has been identified 
for this species to date. A proposed recovery strategy for Woodland Caribou, Boreal 
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population, which identifies critical habitat, has been posted for review and comment. 
This population is discussed in further detail in the Caribou section below. 

141 Federal recovery strategies and management plans for Western Toad, Cryptic Paw, 
Yellow Rail, Rusty Blackbird, Pacific Great Blue Heron fannini subspecies, Marbled 
Murrelet, Northern Goshawk laingii subspecies, Woodland Caribou - Southern Mountain 
Population and Olive-sided flycatcher are currently either under development or are 
expected to be posted on the SARA Public Registry for review and comment in the near 
future.  

142 The general prohibitions of SARA specify that it is illegal to kill, harm, harass, capture or 
take an individual of a species that is listed as extirpated, endangered or threatened (s. 
32) or to damage or destroy the residence of one or more individuals of an endangered 
or threatened species, or a species listed as extirpated if a recovery strategy has 
recommended the reintroduction of the species into the wild in Canada (s. 33). 

143 These prohibitions apply automatically to SARA-listed migratory birds and aquatic 
species (i.e. federally managed species) regardless of their location, and also to any 
SARA-listed species on federal lands. Furthermore, if the Minister is of the opinion that 
the laws of the province or territory do not effectively protect the species or the 
residences of its individuals, the Minister must recommend to the Governor in Council 
an order providing that s. 32 and s. 33 apply to lands that are not federal lands with 
respect to individuals of a listed wildlife species that is not an aquatic species nor a 
species of bird that is a migratory bird protected by the MBCA (s. 34). Species of 
Special Concern are not protected by the general prohibitions of SARA.  

144 Marbled Murrelet, Olive-sided flycatcher, Sprague’s Pipit, Common Nighthawk, Canada 
Warbler, Yellow Rail, Great Blue Heron fannini subspecies and Band-tailed Pigeon are 
(also) protected by the prohibitions of the federal MBCA. Management of Northern 
Goshawk laingi subspecies, Western Toad, Cryptic Paw, Coastal Tailed Frog, Western 
Screech-Owl kennicottii subspecies, Rusty Blackbird and Woodland Caribou is under 
the jurisdiction of the provinces. Environment Canada recommends that the Proponent 
engage the provinces of British Columbia and Alberta as the lead management 
jurisdictions for advice on surveys and mitigation measures for these species. 
Environment Canada will provide requested advice, recommendations and guidance as 
and where appropriate. 

 

3.2.1.4 Project Effects on and Mitigation for Species at Risk – General  
 

145 Through habitat modelling and wildlife surveys, the Application recognizes that the 
Project would result in habitat loss and fragmentation for 13 avian species at risk. The 
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extent of habitat loss would vary among the various species. For example, the 
Proponent estimates 0 ha of habitat loss for Sprague’s Pipit, 116 ha of suitable habitat 
loss during construction for Yellow Rail, and 3,011 ha of suitable habitat loss during 
construction for Olive-sided flycatcher). Loss of habitat would result in the displacement 
of birds (the number displaced for each species is generally dependent upon the 
habitat-type), as well as increased habitat fragmentation, and edge effects. The degree 
of impacts to these species depends not only on the quantity of habitat impacted, but 
also on whether habitat loss and fragmentation are key limiting factors for the species.   

146 Habitat suitability ratings analyses were also completed for non-avian species at risk 
(Western Toad, Coastal Tailed Frog, and Caribou). Such an analysis has not been 
completed for Cryptic Paw, but the Proponent has provided an estimate of the potential 
habitat impacted for this species based habitat associations. Impacts to Woodland 
caribou populations are discussed in the next section. Based on the habitat assessment 
and survey work, the Project has the potential to impact 28 ha of terrestrial habitat for 
Coastal Tailed Frog and 55 watercourse crossings known or likely to support Coastal 
Tailed Frogs. While general habitat estimates are provided for Western Toad and 
Cryptic Paw, further survey work will aid in further determination of key habitats for 
these species along the Project corridor.   

147 The Proponent has identified mitigation measures for reducing impacts to these species 
in Volumes 6A, 6B and 7A of the Application (Exhibit A25249). In addition, the 
Proponent has made commitments to complete additional surveys for species at risk 
that would be completed subsequent to Project approval and prior to finalization of the 
pipeline centerline (see the Northern Gateway Response to Federal Government IR No. 
2 Question 2.60 (Exhibit A2I9D0)). 

148 While critical habitat for Marbled Murrelet and Olive-sided flycatcher has not yet been 
identified in a final SARA recovery strategy, it is important to note that critical habitat for 
these species will be identified to the extent possible in a final recovery strategy within a 
timeline that would overlap with approval and early construction of the Project.   

 

Recommendation #3-3: 

149 Environment Canada recommends that, in order to minimize impacts to migratory 
avian species at risk, the Proponent avoid habitat destruction (e.g. vegetation 
clearing, initial grading) at a minimum during the period March 15 to August 15 of 
any year. Provincially sensitive species and SARA-listed species may require 
species-specific timing restrictions which also need to be observed. For further 
information regarding species-specific timing restrictions for SARA-listed 
species, the Proponent is directed to the Petroleum Industry Activity Guidelines 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620129&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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for Wildlife Species at Risk in the Prairie and Northern Region (2009) (see 
Appendix 1). Please note the following changes to the setback distances outlined 
in the aforementioned document: 

Table 3-1.  Changes to setback distances outlined in the Petroleum Industry Activity 
Guidelines for Wildlife Species at Risk in the Prairie and Northern  
Region (2009). 

Species and Timing Activity Setback 

Canada Warbler 

Minimum May 01 to July 31 

High 300m 

Medium 150m 

Low 0-50m 

Olive-sided Flycatcher 

Minimum May 01 to August 31 

High  300m 

Medium 150m 

Low 0-50m 

Rusty Blackbird 

Minimum May 01 to July 31 

High 300m 

Medium 150m 

Low 0-50m 

Common Nighthawk 

Minimum May 01 to August 31 

High 200m 

Medium 100m 

Low 0-50m 

 

150 For Marbled Murrelet it is recommended that the Project avoid clearing within any 
Wildlife Habitat Areas or Old Growth Management Areas. Areas of suitable habitat 
within the Project Development Area should also be avoided through micro-
routing and minimization of the Project footprint; in particular, efforts should be 
made to avoid bisecting large tracts of undisturbed suitable habitat which are 
important for the continued persistence of this species.   

151 For species at risk generally (i.e. avian AND non-avian) where habitat loss and 
fragmentation are known limiting factors, it is recommended that areas of 
suitable habitat (as identified through habitat suitability mapping and species at 
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risk surveys) be avoided by the Project through micro-routing and the use of 
existing disturbed areas to the fullest extent possible. Habitat suitability maps 
and survey data should also be used to identify areas that support multiple 
species at risk, and additional efforts should be made to avoid or minimize 
impacts in those areas. 

 

3.2.1.5 Project Effects on and Mitigation for Species at Risk - Woodland 
Caribou (Rangifer tarandus caribou) Boreal Population and Southern 
Mountain Population 
 

Boreal Caribou Population Overview 

152 The Little Smoky local population of caribou is part of the Woodland Caribou – Boreal 
Population (boreal caribou) which is listed as threatened under Schedule 1 of SARA. 
While day to day management of boreal caribou in Alberta is under the mandate of the 
Alberta government, Environment Canada is responsible for developing a recovery 
strategy for the species under SARA.   

153 A proposed national recovery strategy for boreal caribou was posted by Environment 
Canada on the SARA Public Registry in August 2011 for public comment; the comment 
period has since been extended to February 2012 and the finalized recovery strategy is 
expected spring 2012. 

154 The short-term (0-50 years) recovery goal for the Little Smoky local population as stated 
within the proposed national recovery strategy is stabilization of the local population (at 
a minimum level of at least 100 individuals). In order to support this goal, the proposed 
critical habitat is defined as the existing habitat area within the Little Smoky local 
population range that excludes fire disturbance within the last 40 years and unbuffered 
anthropogenic footprints. The final national recovery strategy will include a final 
identification of critical habitat. 

155 Once critical habitat is identified in a final recovery strategy, SARA (s. 58) requires that 
any critical habitat that occurs on federal lands will be legally protected. In addition, the 
intent is for provinces and territories to provide effective protection for those portions of 
critical habitat that occur on non-federal lands. If there are situations where critical 
habitat is determined to be not effectively protected, SARA (s. 61(4)) requires that the 
Minister of the Environment recommend to the Governor in Council an order protecting 
that habitat. 

156 While critical habitat for boreal caribou has not yet (as of December 2011) been 
identified in a final SARA recovery strategy, it will be identified to the extent possible in a 
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final recovery strategy within a timeline that would overlap with that for the approval and 
early construction of the Project, i.e. within the 2012 calendar year. Generally, 
Environment Canada advises avoidance of those activities that can destroy critical 
habitat (as identified in the final recovery strategy) in order to ensure that critical habitat 
is protected in a manner consistent with SARA. 

 

Southern Mountain Population Overview 

157 Four local populations of the Southern Mountain population of Woodland Caribou 
(Southern Mountain Caribou or SMC) are located within the Project area: the Hart 
Ranges, Quintette, Narraway and Telkwa. The SMC are those caribou located within 
the Southern Mountain National Ecological Area2. This caribou population is listed as 
'threatened' on Schedule 1 of SARA.   

158 While SMC is a designated unit recognized by the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) and SARA, this unit is comprised of two 
caribou ecotypes. The Narraway, Quintette and Telkwa local populations are of the 
terrestrial lichen winter-feeding ecotype, and are referred to as Northern Caribou (blue-
listed) by the province of British Columbia. The Narraway local population range 
straddles the border with Alberta, where it, along with all Woodland Caribou in the 
province, are listed as threatened under the Alberta Wildlife Act. The Hart Ranges local 
population is of the arboreal lichen winter-feeding ecotype, and is referred to as 
Mountain Caribou (red-listed) by the province of British Columbia.  

159 The aboreal lichen feeding caribou (i.e. the Hart Ranges local population) utilize high 
elevation, old growth forests that provide abundant arboreal lichens during the winter 
months. Terrestrial lichen feeding caribou (the other three local populations of SMC) 
use windswept alpine, mid to high elevation subalpine forests, and low elevation pine-
lichen forests that provide abundant foraging habitat (p. 5-6 Scheck et al. 2006). 
Caribou within the Quintette local population and the Narraway/Belcourt area appear to 
make use of both high elevation windswept alpine areas as well as lower elevation pine-
spruce forests. 

160 Listing of SMC under SARA was based on an assessment made by COSEWIC in 2002. 
The reasons for status designation are that the local populations are generally small, 
increasingly isolated and their habitat is subject to multiple developments. SMC range 
has shrunk and many of the local populations have declining population trends. Current 

                                            
2 The designation of “southern mountain population” on which the COSEWIC assessment and SARA listing is based corresponds to 
the Southern Mountain National Ecological Area (SMNEA), conforming to the National Ecological Area scheme adopted by 
COSEWIC in 1994 (Thomas and Gray 2002). 
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threats to these declining populations include predation (facilitated by human activities), 
harassment, and decreasing habitat quality and quantity. 

161 Consistent with the national Accord for the Protection of Species at Risk, British 
Columbia and Alberta are the lead management jurisdictions for this species, while 
Environment Canada - Canadian Wildlife Service - is the responsible department under 
SARA and is responsible for posting a recovery strategy for the SMC population in 
Canada on the SARA Public Registry. A recovery strategy for SMC has not yet been 
completed, but is expected to be completed in 2012-2013. 

162 British Columbia has developed “A Strategy for the Recovery of Mountain Caribou” 
(MCTAC 2002), and has approved a Mountain Caribou Recovery Implementation Plan 
(BC ILMB 2007), both of which cover the Hart Ranges local population, amongst others. 
A “Peace Northern Caribou Management Plan” has recently been initiated by the 
province of British Columbia to address the Narraway and Quintette local populations as 
well as five others. Technical information is available to inform recovery actions for 
these latter local populations (e.g. Jones 2008, McNay et al. 2008, WCACLPT 2008, 
UWR proposals). 

163 Environment Canada is currently developing the recovery strategy for Woodland 
Caribou, Southern Mountain population (35 local populations, including the 4 in the 
Project area), as required by SARA. This will include working with the provinces of 
British Columbia and Alberta, Aboriginal peoples, and Parks Canada Agency to identify 
critical habitat to the extent possible. 

164 Once critical habitat is identified in a final recovery strategy, SARA (s. 58) requires that 
any critical habitat that occurs on federal lands will be legally protected. In addition, the 
intent is for provinces and territories to provide effective protection for those portions of 
critical habitat that occur on non-federal lands. If there are situations where critical 
habitat is not effectively protected, SARA (s. 61(4)) requires that the Minister of the 
Environment recommend to the Governor in Council an order protecting that habitat. 

 

Project Effects on Boreal Caribou 

165 As noted by the Proponent, the Project intersects the range of the Little Smoky local 
population at its extreme northern limit and the Proponent predicts a loss of 8 ha of 
winter habitat (p. 9-150, Volume 6A of the Application (Exhibit A1T0F7)). Environment 
Canada has been involved in ongoing discussions with the Proponent and Alberta 
Sustainable Resource Development to advise on the possible Project effects on boreal 
caribou and on protection of caribou habitat which may be identified as critical habitat. 
Environment Canada notes the alignment was chosen because it parallels a major 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620074&objAction=Open&vernum=1
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existing pipeline corridor, minimizing habitat destruction in the area. The province of 
Alberta has not objected to the current alignment, subject to implementation of 
appropriate mitigation measures. The Proponent has committed to a no net gain of 
access in sensitive areas for caribou, has committed to develop the Access 
Management Plan in collaboration with wildlife agencies (p. 9-1, Volume 6A of the 
Application (Exhibit A1T0F6)).   

 

Project Effects on Southern Mountain Population 

166 The Application has made use of provincial caribou local population telemetry data. The 
Application includes habitat suitability-based TEM mapping, and observations from 
various sources. Furthermore, Environment Canada understands that the Proponent 
has been involved in ongoing telemetry work being led by the province for local 
populations of SMC in the Rocky Mountains.  

167 Local populations are generally comprised of small numbers of caribou. According to 
surveys, population trends for the four SMC local populations are: increasing for the 
Hart Ranges (GeoBC 2011); stable for a portion of the Quintette but declining for the 
Bearhole-Redwillow component (Seip and Jones 2011); stable for the Telkwa (GeoBC 
2011); and declining for the Narraway (Alberta Sustainable Resource Development and 
Alberta Conservation Association 2010).   

168 It is noted that these local populations are four of 35 that currently make up the SMC 
population of Woodland Caribou in British Columbia and Alberta, and their survival and 
recovery do not occur in isolation from each other. For example, the adjacent Moberly 
and Burnt Pine local populations are considered to be in decline. Others, like the Hart 
Ranges, that are stable or increasing can be important for contributing to recovery of 
local populations that are in decline and thus also to ensure the long-term viability of 
these local populations and the SMC population as a whole. 

 

General Comments 

169 The Application states there will be no significant adverse effects on caribou as a result 
of the Project (Table 9-58 of Volume 6A of the Application (Exhibit A1T0F7)). This is 
based to a large extent on analysis of linear feature density. The Proponent states that 
Francis et al. (2002) suggest a corridor density threshold of 1.8 km/km2 for caribou and, 
in summarizing aspects of the analysis within the Application, that this…  

“…density of 1.8 km/km2 of ‘corridor’ (including roads, cutlines and RoWs) was 
selected as the threshold for determining significance with respect to mortality 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620071&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620074&objAction=Open&vernum=1


50 of 124  
 

risk for caribou for the Northern Gateway Project” (Page 9-225 [Application]) 
(from page 66 of Northern Gateway Response to JRP IR 3 (Exhibit A2C5T3). 

170 In this context,  

• Environment Canada has located what appears to be the source for the 1.8 km/km2 
threshold for linear density as referenced in the Application. However, the document 
does not refer to this threshold. Environment Canada has asked the Proponent for 
clarification on this interpretation and awaits justification of the 1.8 km/km2 threshold 
as the Proponent has agreed to in the Northern Gateway Response to Federal 
Government IR No. 2, Question 63 (Exhibit A2I9D0). Environment Canada notes 
that the 1.8 km/km2 threshold did not originate in the context of caribou within the 
area of the Project.  
 

• While the increases in linear feature density as a result of the Project are expected 
to be 0.05 km/km2 or less within the Regional Effects Assessment Area, the relative 
increase is not insubstantial, i.e. it is approximately 10% for Quintette, Hart, and 
Telkwa local populations.   
 

• Furthermore, the linear feature density for the local population range is generally 
higher than that for just the Regional Effects Assessment Area. Linear feature 
density should be considered in the context of the range, as the appropriate unit for 
management of caribou, not just the Regional Effects Assessment Area. The 
Northern Gateway Response to JRP IR 3 (Exhibit A2C5T3) notes that linear feature 
density within the Regional Effects Assessment Area is generally lower than that of 
the range and points out that for the Quintette local population that linear feature 
density has been estimated at 1.47 km/km2 (Jones 2008). This estimate is above or 
approaching alternate thresholds for linear feature density noted within the Northern 
Gateway Response to JRP IR 3 (p. 67).   
 

• Environment Canada’s 2011 Scientific Assessment to inform the identification of 
critical habitat for Woodland Caribou, Boreal population, in Canada uses a meta-
analysis approach that accounts for total area of disturbance rather than just linear 
features disturbance. Caribou are impacted by linear as well as other disturbances 
and as such Environment Canada’s 2011 meta-analysis approach is more 
appropriate. Furthermore, this approach was developed with data points for boreal 
caribou in Alberta, including the Little Smoky local population range. 
 

• Some local populations of caribou are in decline. For example, the Little Smoky 
local population is declining and at risk of quasi-extinction. Sorenson et al. (2008) 
indicates that habitat disturbance (measured as the percentage of the local 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=710963&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=710963&objAction=Open&vernum=1


51 of 124  
 

population’s range estimated to be within 250 m of industrial development plus fire) 
within the Little Smoky range is at 88.4%. This figure is above the threshold of 61% 
of the range within 250 m of industrial development or 66% naturally disturbed 
provided by Sorenson et al. (2008). In this case, the Sorenson et al. (2008) 
approach at the level of range is more useful in explaining the current status of the 
population than the linear feature density within the Regional Effects Assessment 
Area. Similarly, the 2011 Scientific Assessment concluded that the Little Smoky 
local population range was very unlikely to maintain a self-sustaining population 
over time in the absence of management intervention. This conclusion was largely 
based on information about the habitat condition in the range which showed that 
95% of the habitat in the range is disturbed (measured as the percent of non-
overlapping fire and anthropogenic disturbance buffered by 500m) and the 
conclusion that the range is not self-sustaining was corroborated by available 
demographic information collected from radio-collared animals. Despite the 
differences in the approaches, both the Sorenson et al. (2008) study and the 
analyses conducted in the 2011 Scientific Assessment for boreal caribou suggest 
that disturbance in the Little Smoky local population is contributing to the reported 
population declines.  
 

• The Narraway local population is also declining (as may be portions of the 
Quintette, specifically Bearhole-Willow portion, see Seip and Jones 2011), 
suggesting that the threshold for disturbance beyond which the local population is 
no longer self-sustaining has already been reached for this local population as well. 

 

171 Environment Canada sees this as evidence that the threshold of 1.8 km/km2 for linear 
feature density is not appropriate as a primary approach to evaluating the potential 
cumulative effects of the Project on caribou. Evaluation of Project effects needs to 
consider the status of local populations and recognize that protecting healthy 
populations contributes to recovery of the population more broadly. It is important that 
approaches to measuring habitat disturbance be based on range and reflect total area 
(not just linear) of disturbance and account for cumulative effects at the scale of the 
range.  

172 The Application provides general information on mitigation measures which would be 
carried out and these are important in informing the Proponent’s conclusions on impacts 
of the Project. The Application, however, also states that, 

“Although sound reclamation techniques are being developed and tested as part 
of collaborative regional initiatives, the successful large-scale re-establishment of 
a sustainable landscape has yet to be demonstrated”. (p. 9-195, Volume 6A of 
the Application (Exhibit A1T0F7)) 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620074&objAction=Open&vernum=1
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173 Large scale reclamation of caribou habitat is not only undemonstrated and uncertain, 
but the time scale required for habitat restoration is longer term and may not meet the 
immediate recovery needs of those local populations currently in decline. For those 
local populations in decline, continued declines can cause an increase in risk of 
extirpation. This increased risk of extirpation can be due to stochastic events (e.g. 
vehicle collisions, other events) or can be related to ecological processes, such as 
predation pressure which can have a much higher relative impact because the 
population is precariously small. In this context, avoidance of habitat destruction should 
be seen as a top priority. 

174 While protection of caribou habitat is a priority for survival and recovery of caribou, 
measures such as habitat restoration, reduction of line of sight, access management 
and mortality management can play a role in mitigating unavoidable effects of the 
Project on caribou. These measures are optimally effective when combined with 
monitoring and an adaptive management approach. Monitoring and adaptive 
management would allow that where mitigation objectives and outcomes are not met in 
the short term, approaches can be modified to ensure success in the mid to longer 
terms.  

 

Recommendation #3-4: 

175 Boreal Caribou 

• Environment Canada recommends that the Project, where it crosses the Little 
Smoky local population range, be located in areas of fire disturbance within 
the last 40 years and/or in unbuffered anthropogenic footprints in order to 
reduce the risk of the Project destroying habitat that is proposed as critical 
habitat in the proposed national recovery strategy.   
 

• Environment Canada recommends that measures proposed by the Alberta 
Sustainable Resource Development (Attachment IR 76b) to Northern Gateway 
Response to Federal Government IR No. 1 (Exhibit A2E8K0)), including 
minimizing habitat disturbance (e.g. use of existing footprint/disturbances, 
minimizing right-of-way width, minimizing temporary workspace), ensuring no 
net gain of access (implementation of access management plan, reclaim 
access routes), and carrying out 4:1 ratio of habitat restoration for habitat 
destroyed, be implemented. These measures are consistent with the broad 
strategies and general approaches to meet objectives, which are identified in 
the proposed national recovery strategy and can be expected to reduce the 
impact of the Project to this local population of caribou. Furthermore, 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725454&objAction=Open&vernum=1
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measures which restore habitat and reclaim access routes are considered to 
be a high priority for recovery of this local population.   
 

176 Southern Mountain Caribou 

• Environment Canada recommends that, in order to avoid destruction of 
habitat identified as critical habitat in a final recovery strategy, a decision on 
the Project footprint would need to be made in the context of the results of 
the critical habitat identification within the final recovery strategy for 
Southern Mountain Caribou. It is important to highlight the possibility that 
critical habitat for Southern Mountain Caribou is expected to be identified to 
the extent possible in a final recovery strategy within a timeline that would 
overlap with that of the approval and early construction of the Project (i.e. 
likely within the next 12-24 months).  
 

• If it is determined that the above timing for decision making is not 
appropriate, Environment Canada recommends that in addition to managing 
linear feature density, through the Proponent’s ‘no net gain in linear feature 
objective’ (as described in Northern Gateway’s Response to JRP IR 3 (Exhibit 
A2C5T3)) that disturbance to caribou habitat be avoided and mitigated. This 
includes,  
 

o routing the Project within or as close as possible to existing 
development footprints so as to minimize habitat clearing; and, 
 

o implementing a 4:1 ratio of habitat restoration to habitat destroyed 
within those ranges of caribou habitat that are relatively more 
disturbed. This should be applied to the area that is within the 
Narraway local population range and the Bearhole-Redwillow area of 
the Quintette local population range.  
 

• Environment Canada recommends that micro-routing be done in consultation 
with provincial experts on Southern Mountain Caribou. 
 

• Environment Canada recommends that, in addition to ensuring a no net gain 
in access within Southern Mountain Caribou habitats, that access 
management measures be applied within the Project area wherever possible 
in order to minimize access (and thus opportunities for movement of 
predators) into Southern Mountain Caribou habitat.  
 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=710963&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=710963&objAction=Open&vernum=1
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• Environment Canada recognizes that access control measures aimed at 
managing human access may not affect access by predators. Environment 
Canada recommends active management of early seral stage vegetation 
within the Project area; as well as reclamation of cleared areas to provide 
grasses and trees (rather than shrub vegetation). These measures are 
intended to avoid attracting ungulates and to reduce use of corridors by 
predators. Together with other actions, in particular, reduction of line of sight 
as referenced in the Application, these measures can help mitigate the 
potential for increased predation pressure on caribou as a result of Project 
construction and operation. 
 

• Environment Canada recommends an adaptive management approach for 
mitigation. The purpose of such an approach would be to ensure that 
effectiveness of mitigation measures, such as reductions to line of sight, 
habitat restoration, decommissioning of access, etc. is monitored and 
measures are adjusted as needed during the operation of the Project in order 
to ensure objectives regarding habitat disturbance and access are achieved. 

 

3.2.1.6 Permitting  
 

177 It is noted that the Project will cross several parcels of land that are defined as federal 
under SARA.  

 

Recommendation #3-5: 

178 Environment Canada advises that for portions of the Project that could impact 
threatened, endangered and extirpated species at risk, their residences or their 
critical habitat, on federal lands, a permit under subsection 73 of SARA would be 
required to undertake the work. For more information the Proponent is directed to 
the Species at Risk Act Public Registry at: 
www.sararegistry.gc.ca/sar/permit/permits_e.cfm.   
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3.2.2 Wetlands 
 

179 As part of its commitment to wetlands conservation, the Government of Canada has 
adopted the Federal Policy on Wetland Conservation (the Wetland Policy) with its 
objective to "promote the conservation of Canada's wetlands to sustain their ecological 
and socioeconomic functions, now and in the future". In support of this objective, the 
Government of Canada strives for the goal of no net loss of wetland function in certain 
situations (outlined in further detail herein).  

180 In addition to the foregoing no net loss considerations of the Wetland Policy, 
Environment Canada recommends that avoidance and minimization of impacts to 
ecological wetland functions be broadly considered in project design. This is due, in 
part, to the broader Wetland Policy objective of promoting the conservation of Canada’s 
wetland functions now and in the future and also the important role that wetlands play in 
sustaining populations of migratory birds and SARA-listed species.  

 

3.2.2.1 Project Specific Context  
 

181 The Wetland Policy applies to projects and actions (e.g., decisions, permits, funding, 
and management of federal lands and waters) of the federal government. The Policy 
commits all federal departments and agencies to the goal of no net loss of wetland 
functions in the following situations: 

• On federal lands and waters; 
 

• In geographic areas affected by federal programs where loss or degradation of 
wetlands has reached critical levels; and, 
 

• Where federal activities affect wetlands designated as ecologically or 
socioeconomically important to a region. 
 

A discussion follows on how each of these situations is applicable to the Project. 

182 Related to the goal of no net loss of wetland where federal activities affect wetlands 
designated as ecologically or socioeconomically important to a region, based on 
Environment Canada’s review of the Application to date, the Project has the potential to 
adversely affect wetlands designated as ecologically important. Specifically, 
Environment Canada considers that the Project has the potential to adversely affect 
wetlands designated as ecologically important within British Columbia. For example:  
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• The proposed pipeline route crosses areas defined by the Canadian 
Intermountain Joint Venture as priority wetland conservation areas for migratory 
birds (Figure 3-1). 
 

• According to Attachment 1 to Northern Gateway Response to Federal 
Government IR No. 2, Question 2.53 (Exhibit A2I9D5), provincially blue-listed 
ecological wetland communities are present within the Project effects assessment 
area (PEAA).  

 
183 The definitions for provincial red- and blue-lists3 

are as follows:  

• Red list: includes any ecological community, and indigenous species and 
subspecies that is extirpated, endangered, or threatened in British Columbia; and 
 

• Blue list: includes any ecological community, and indigenous species and 
subspecies considered to be of special concern (formerly vulnerable) in British 
Columbia.  

 
184 With regard to the goal of no net loss of wetland functions on federal lands and waters, 

the pipeline route may impact wetlands on federal lands, and the marine terminal and 
marine transportation may impact wetlands in federal waters (e.g., coastal wetlands, 
saltmarshes, eelgrass beds). Environment Canada notes that it is not clear from 
information provided in the Application to date whether any such areas have the 
potential to be impacted by the proposed Project.  

185 With respect to the goal of no net loss of wetland functions in geographic areas affected 
by federal programs where loss or degradation of wetlands has reached critical levels, 
the pipeline route may also impact areas where there has been an extensive loss of 
wetlands and wetland function (e.g., the White (settled) areas of Alberta).  

186 Given that activities under the National Energy Board are federal activities, and that the 
above situations are examples of areas in which the Wetland Policy commits all federal 
departments and agencies to the goal of no net loss of wetland functions, Environment 
Canada advises that a goal of no net loss of wetland functions applies to these portions 
of the Project. 

187 Three mitigation strategies should be used to achieve a no net loss of wetland 
functions. In hierarchical order, these strategies are: 
 

• Avoidance of impacts; 

                                            
3 Refer to the following website for more information: www.env.gov.bc.ca/atrisk/red-blue.htm 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764537&objAction=Open&vernum=1
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• Minimization of unavoidable impacts; and, 
• Compensation for unavoidable impacts. 

 
188 While not areas in which the Wetland Policy goal of no net loss explicitly applies, 

pursuant to our mandate under the federal Species at Risk Act (SARA) and Migratory 
Birds Convention Act, 1994 (MBCA), Environment Canada advises that the hierarchy be 
applied broadly to the Project for wetlands and associated riparian areas that support 
species listed under SARA, and/or support important breeding populations of migratory 
birds.  

189 To help identify wetlands supporting breeding populations of migratory birds, 
Environment Canada completed an internal analysis of the waterfowl values of the 1-km 
corridor Project effects assessment area (PEAA) in the Bulkley Basin, Nechako 
Lowland and Babine Upland ecosections. The analysis is contained in the attached 
Assessment of the migratory bird values of wetlands and streams intersected by the 
Enbridge Northern Gateway Pipelines 1-km in the Bulkley Basin, Babine Lake and 
Nechako Lowland ecosections, Preliminary Report prepared by André Breault, 
Canadian Wildlife Service, Environment Canada (dated December 7, 2011; see 
Appendix 2). The quantitative assessment serves three main purposes as follows. It: 
 

i) documents the wetland and stream resources within the 1-km corridor and 
provides a regional and ecological perspective on the importance of these 
resources; 
 

ii) substantiates that wetland and stream habitats within the 1-km corridor 
constitute migratory bird habitats that support migratory bird populations; 
and  
 

iii) provides a technical (model-based) approach that can guide and/or 
evaluate the mitigation and compensation needs associated with the 
migratory bird component of the Project. 
 

190 This analysis provides a departmental reference point on how to define, measure, 
achieve and evaluate compensation objectives specific to the effects of the Project on 
aquatic habitats and waterfowl populations through the three ecosections considered 
and in other habitats. 
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Recommendation #3-6: 

191 Environment Canada advises that the Federal Policy on Wetland Conservation’s 
goal of no net loss of wetland functions applies to wetlands that would be 
impacted by the Project as follows: 

- Wetlands on federal lands and in federal waters 
 

In British Columbia 

- Provincial red and blue-listed ecological wetland communities; and 
 

- Wetlands within areas defined by the Canadian Intermountain Joint Venture 
(see Figure 3-1) as priority wetland conservation areas for migratory birds 
 

In Alberta 

- Wetlands in the White Areas (settled areas) of Alberta (see Figure 3-2).  
 

192 Environment Canada recommends that the hierarchy of avoidance, minimization 
and compensation be used to achieve no net loss of functions for these wetlands.  
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Figure 3-1.  Areas within British Columbia defined as priority wetland conservation 
areas by the Canadian Intermountain Joint Venture that overlap with the 
Enbridge Northern Gateway Pipeline Project.  
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Figure 3-2.  White (or Settled) Area of Alberta that overlap with the Enbridge Northern 
Gateway Pipeline Project. 
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3.2.2.2 Wetland Extent and Function – Project Impacts, Mitigation and  
Monitoring 
 

193 With respect to an assessment of impacts to wetland functions, the Proponent has 
provided information regarding the extent and type of wetlands with the potential to be 
impacted, and a wetland function assessment framework (including a broad 
assessment of wetland functions), an outline of mitigation measures, an outline for a 
proposed wetland monitoring plan and the outline for a proposed wetland compensation 
plan (see Section 8, Volume 6A of the Application (Exhibits A1T0F4 and A1T0F5)), and 
the ‘Draft Wetland Function Assessment Framework’ Attachment to Northern Gateway 
Response to Federal Government IR No. 2 Question 54 (Exhibit A2I9G3). 

194 While Environment Canada has been able to consider the Draft Wetland Function 
Assessment framework provided by the Proponent broadly within this section of our 
submission, as it was not provided to us for review until almost November 24, 2011, it 
should be noted that we have not had the opportunity to review it in full detail. Following 
a more fulsome review, Environment Canada may seek leave from the Panel to submit 
additional evidence. 

195 The Proponent has indicated that the extent of wetlands with the potential to be 
impacted by the Project (including auxiliary facilities) is 595 ha. These wetlands serve 
hydrological, biogeochemical and climate functions. In addition they function as habitat 
for migratory birds and species at risk. The following wetland associated species are 
listed under SARA and the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC), and have the potential to be affected by the Project: 

• Olive-sided flycatcher, Common Nighthawk, Woodland Caribou, Yellow Rail, 
Rusty Blackbird, Western Toad, Red-legged Frog, Barn Swallow and Grizzly 
Bear 
 

196 While the Proponent has completed a broad assessment of wetland functions, a 
detailed assessment is needed prior to commencement of Project activities. This 
detailed assessment would focus on wetlands that will be directly impacted by the 
Project and will be important for establishing a baseline from which to assess 
restoration success subsequent to Project construction completion; this is of particular 
importance in areas where the Wetland Policy goal of no net loss applies. Environment 
Canada advises that this assessment of impacts to wetland functions would require 
collection of site-specific baseline information on wetland functions. This includes, but is 
not limited to, surveys for species at risk and migratory birds that meet appropriate 
standards (e.g. Resource Information Standards Committee standards), and are 
conducted during appropriate times of the year. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620139&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620068&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764651&objAction=Open&vernum=1


63 of 124  
 

Recommendation #3-7: 

197 Environment Canada recommends that, prior to commencement of Project 
activities, a detailed assessment of wetland functions be completed for wetlands 
that would be impacted by the Project as committed to by the Proponent under 
Northern Gateway Response to Federal Government IR No. 2, Question 54 
(Exhibit A2I9C9). This assessment should include surveys to identify the 
presence and distribution of migratory birds and species at risk in relation to 
potentially impacted wetlands and associated riparian areas. In addition, this 
would include an assessment of other potentially impacted functions (hydrology, 
biochemical cycling, habitat, climate). The assessment in the form of a report 
should be completed to the satisfaction of Environment Canada and other 
relevant agencies at least 180 days prior to commencement of construction 
activities. 

 

3.2.2.3 Avoidance 
 

198 In order to provide confidence that the wetland mitigation hierarchy is being followed, it 
is important that Proponent provide a full account of avoidance and minimization efforts. 
Avoidance of impacts to wetlands is not only an important consideration with respect to 
mitigating impacts from construction and routine operations; avoidance of high 
functioning, ecologically important wetlands is also important for reducing risks and 
consequences associated with accidental oil spills. 

 

Recommendation #3-8: 

199 Environment Canada recommends that avoidance of wetlands and associated 
riparian areas be carefully considered in the determination of the final centreline 
and auxiliary facilities for the pipeline. Furthermore, it is recommended that in 
cases where it is determined that avoidance cannot be achieved, that the 
Proponent document why avoidance could not be achieved, and provide the 
relevant agencies with a report for review and discussion (with the Proponent) 
such that a final report is completed to the satisfaction of Environment Canada 
and other relevant agencies prior to the finalization of the pipeline route and at 
least 180 days prior to commencement of construction activities.  

200 In addition, Environment Canada recommends that documented efforts be made 
to protect wetlands from the risk of an oil spill; this should include avoidance of 
areas of high functioning, and ecologically important wetlands in final route 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764212&objAction=Open&vernum=1
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selection for the pipeline and implementation of best management practices 
throughout the life of the Project.   

 

3.2.2.4 Minimization and Compensation 
 

201 Where avoidance is not possible, impacts to wetland functions can be minimized 
through mitigation measures such as, but not limited to, winter construction, use of 
reduced risk timing windows (which apply to certain wildlife species) and additional 
measures identified in Table 8-7 of Volume 6A of the Application (Exhibits A1T0F4) and 
the ‘Draft Wetland Function Assessment Framework’ (Exhibit A2I9G3). Environment 
Canada notes that the Proponent has committed to the use of such measures ‘where 
possible’ and ‘where feasible’. Environment Canada seeks greater certainty that 
avoidance and mitigation will be prioritized relative to compensation. Environment 
Canada sees compensation as an appropriate mitigation measure in cases where the 
application of avoidance and minimization cannot be fully successful in reducing 
negative effects, or in achieving no net loss of wetland functions in the cases where the 
Wetland Policy applies.  

 

Recommendation #3-9: 

202 In areas of the Project where the Federal Policy on Wetland Conservation goal of 
no net loss applies and impacts to wetlands cannot be avoided, Environment 
Canada recommends that minimization of impacts on wetlands should be 
pursued through measures such as winter construction, reduced risk timing 
periods (relevant management agencies should be consulted for advice on 
reduced risk timing windows for species under their jurisdiction). Where impacts 
cannot be mitigated through avoidance and mitigation, impacts should be 
monitored and compensation should be provided where it is demonstrated that 
there are ongoing effects (i.e. effects lasting longer than 5 years).  

203 With respect to wetland compensation, Environment Canada recommends: 

- A ratio of 2:1 of area of wetland restored/created to original wetland area 
impacted should be used, except in the settled areas of Alberta where a 3:1 
ratio should be used. 
 

- The preferred method of compensation is restoration of drained or altered 
naturally occurring wetlands. Restored wetlands are preferred over 
enhanced wetlands, both of which are preferred over newly created 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620139&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764651&objAction=Open&vernum=1
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wetlands. Furthermore, preference is for restoration of the same wetland 
types as those impacted. 
 

- Lost wetland functions should be compensated on-site if site conditions 
are suitable for wetland functions. Second preference is in the same 
watershed from which they were lost. Third preference is in the same 
ecosystem from which they were lost. 
 

204 In addition, it is recommended that the hierarchy be applied broadly to the Project 
for wetlands and associated riparian areas that support species listed under the 
Species at Risk Act, and/or supporting important breeding populations of 
migratory birds.  

205 In other areas where the Wetland Policy goal of no net loss does not explicitly 
apply, it is still recommended that the Proponent take all feasible measures to 
reduce impacts to wetland functions through the mitigation hierarchy of 
avoidance and minimization.   

 

3.2.2.5 Monitoring  
 

206 As part of the Draft Wetland Function Assessment Framework (Response to Federal 
Government IR 2.54), the Proponent provided the outline for a proposed Wetland 
Monitoring Plan. Within this plan they indicate that wetlands will be monitored during the 
first three years of operations. Many of the wetlands along the pipeline route occur in a 
harsh environment (specifically in Northern Alberta and British Columbia) where the 
growing season is limited; and shrubs, trees, and some forbs would take many years to 
recover. Environment Canada is of the opinion that five years of monitoring is generally 
needed to assess restoration success.   

 

Recommendation #3-10: 

207 Environment Canada recommends that wetland monitoring be implemented for a 
period of time post-construction to ensure that no net loss goals are met. Upon 
completion of the monitoring period, compensation is required for, any residual 
wetland function effects remaining. The appropriate period of time for monitoring 
is five years; however, three years of monitoring would be considered acceptable, 
provided that compensation is based on residual wetland function effects present 
at the end of the third year of monitoring.   
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3.2.3 Migratory Birds and Species at Risk – Marine Project Components 
 

208 In the British Columbia marine environment, migratory birds, including several birds 
listed under the Species at Risk Act, fall under Environment Canada’s legislated 
mandate. With respect to impacts to migratory birds in the marine environment (herein 
referred to as marine birds), Environment Canada’s greatest area of concern is the 
potential consequences of a spill as a result of loading and transportation of 
hydrocarbons4. 

209 Risk is commonly defined as the product of the probability of an accident occurring and 
the consequence should an accident occur. For the purposes of this submission, it 
should be noted that Environment Canada does not have the mandate to comment on 
the probability of a spill event; however, Environment Canada is in a position to provide 
advice related to the potential consequences of a spill to marine birds.  

 

3.2.3.1 Ecological Risk Assessment - Effects on Marine Birds from  
Hydrocarbon Spills  
 

210 In Volumes 7C and 8C of the Application (Exhibits A1T0H2 and A1T0I7 to A1T0J2) and 
associated technical data reports, the Proponent provided an assessment of the risks of 
hydrocarbon spills on the biophysical environment, including marine birds. The 
assessment largely focused on four key indicator species: Marbled Murrelet, Surf 
Scoter, Bald Eagle and Black Oystercatcher (and Spotted Sandpiper in Volume 8C, 
Section 11). With respect to the potential consequences of hydrocarbon spills on marine 
birds, the Proponent provided the following:  

• A general overview of the marine bird baseline conditions in the area (and 
baseline conditions for associated prey, etc.) - informed by existing literature for 
the Open Water Area and literature and surveys for the Confined Channel 
Assessment Area. 

• A summary of the potential effects of diluted bitumen or synthetic oil on marine 
birds that highlights particular vulnerabilities of the selected key indicators. 

• With respect to the proposed Kitimat terminal, two spill scenarios (one diluted 
bitumen and the other condensate) used to illustrate spill planning needs and to 
describe potential consequences. These scenarios are also used for a risk 
assessment, which briefly and generally discusses potential effects of the spills 
on marine biota. 

                                            
4 Within section 3 (Wildlife) of this submission, the term ‘hydrocarbon’ includes diluted bitumen, synthetic oil and condensate. The 
term ‘oil’ includes both diluted bitumen and synthetic oil. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620145&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620262&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620160&objAction=Open&vernum=1
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• With respect to marine transportation, five mass balance hydrocarbon spill 
examples (diluted bitumen and synthetic oil) used to demonstrate the 
environmental effects and spill response. Trajectory outputs for all scenarios 
were provided on June 8, 2011 (Hydrocarbon Mass Balance Estimates: Inputs 
for Spill Response Planning Technical Data Report (Exhibit A1Z6T0)).     

• With respect to marine transportation, a risk assessment for hydrocarbons in the 
marine environment focused on the 36,000 m3 diluted bitumen mass balance 
example for Wright Sound. The discussion on the risks to marine birds in this 
section focuses on the four key indicator species, and relies almost exclusively 
on summarizing results from studies of the Exxon Valdez Oil Spill for these 
species.  

 

211 Environment Canada’s comments and recommendations with respect to spill modelling 
may be found in section 2.2.2 of this submission. 

212 Within Government of Canada IR No. 1 to Northern Gateway, Questions 78, 79, and 
116 (Exhibit A2C4I8) and Government of Canada IR No. 2 to Northern Gateway, 
Questions 2.65, 2.66, and 2.76 (Exhibit A2H1Y2), Environment Canada raised concerns 
including the following:   

a) As the analysis largely focuses on the potential impacts to only four key 
indicator species, Environment Canada was, and remains, concerned that the 
key indicators need to better represent the marine bird values as well as to 
consider the vulnerabilities to oil of specific marine bird species and groups 
within the Open Water Area. 

b) Environment Canada expressed concern regarding the limited scope of post- 
Exxon Valdez Oil Spill studies used to describe acute and chronic effects of oil 
spills on marine birds and conveyed that the analysis needed to better account 
for the full array of results in the relevant literature (this concern is described in 
more detail below). 

c) Furthermore, it was, and remains, Environment Canada’s opinion that the mass 
balance examples provided in the Application may not be representative of 
credible worst case scenarios. The selection of spill sites is based largely on 
areas of higher probability and needs to better take into account potential 
ecological consequences.   

d) Finally, Environment Canada conveyed the importance of a comprehensive 
baseline and monitoring program for marine birds, and requested details on 
such a program. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=692106&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=710006&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=749109&objAction=Open
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213 On November 24, 2011, in response to Environment Canada’s marine-bird-relevant 
information requests, the Proponent provided the Joint Review Panel with additional 
documents (attachments to Northern Gateway Response to Federal Government IR No. 
2, Questions 2.65 (Exhibit A2I9G5), 2.76 (Exhibit A2I9G7), and 2.67 (Exhibit A2I9G9)), 
as well as attachments corresponding to JRP IR 8.26 (Exhibits A2I9J8 to A2I9K3), 
including: 

• A relatively detailed summary of the susceptibility of groups and species of 
marine birds in the Open Water Area and Confined Channel Assessment Area to 
oil spills at different times of the year.  

• Additional justification for the use of four species as key indicators for the 
assessment of routine Project activities.  

• A draft framework for the Marine Environmental Effects Monitoring Program.  

• Additional mass balance examples and associated trajectory outputs for spills 
using the same scenarios as included in the application but for opposite seasons 
(response to JRP Information Request 8.26 (Exhibits A2I9I8 and A2I9J8 to 
A2I9K3) and an indication that additional spill scenario examples would not be 
provided. 
 

214 Due to the volume of information provided in the Proponent’s November 24, 2011 

response5, Environment Canada has not been able to review the above documents in 
detail. Following a more comprehensive review of the documents, Environment Canada 
may seek leave from the Panel to submit additional evidence. 

215 In the November 24, 2011 response (Northern Gateway Response to Federal 
Government IR No. 2, Question 76 (Exhibit A2I9D0)), it was indicated that, “Northern 
Gateway is compiling a review of the effects of oil on marine birds that will consider both 
short-term acute effects and longer-term chronic effects such as physiological changes 
and associated individual and population level effects.” As of December 20, 2011, the 
Proponent has not provided Environment Canada with this review. Following receipt of 
the requested information and an opportunity to review it in full detail, Environment 
Canada may seek leave from the Panel to submit additional evidence. 

 

 

 
                                            
5 Environment Canada had requested that some of these documents be provided for review and discussion before they were 
submitted to the Panel, however, owing to the compressed review timelines, such discussion did not occur. As such, and for 
clarification, Environment Canada did not review or provide comments to the Proponent on these documents prior to filing this 
submission. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764657&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764498&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764663&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764513&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764513&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764513&objAction=browsehttps://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764672&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764513&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764513&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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Outstanding Information and Analytical Gaps 

216 The Proponent has indicated that spills that may result from the Project have the 
potential to result in significant adverse effects to marine birds: 

 
“Northern Gateway has identified that effects of an oil spill on marine biota, 
especially marine birds and some marine mammals (i.e., sea otters), would be 
adverse. Depending on the specific conditions of the spill, physical environment 
and biological environment, effects on the marine ecosystem and associated 
human use could be significant.” 

Northern Gateway Response to Federal Government IR No. 2, Question 76 
(Exhibit A2I9D0) 

 
217 Given the marine bird values in the Open Water Area and the vulnerability of marine 

birds to spills, Environment Canada concurs with the view of the Proponent that spills 
that may result from the Project have the potential to result in significant adverse effects 
to marine birds, as a component of marine ecosystems. 

218 Despite the Proponent’s acknowledgement of the potentially severe consequences of a 
spill, Environment Canada advises that it remains important that the Application 
adequately convey the degree of potential significance of a spill to marine birds; this 
includes understanding the potential effects from the perspective of severity, geographic 
extent, duration, reversibility and the ecological context. Concerns (a) through (c) as 
noted above pertain to these criteria. 

219 Environment Canada has completed a preliminary review of the previously noted 
information provided by the Proponent on November 24, 2011. The Department is of the 
view that this information largely addresses concerns (a) and (d) outlined above; 
however, there are still minor deficiencies with respect to these concerns and more 
significant deficiencies with respect to concerns (b) and (c). In the next part of this 
submission Environment Canada highlights remaining concerns with respect to the 
Proponent’s characterization of potential consequences to marine birds from 
hydrocarbon spills and makes recommendations on how these issues could be 
addressed. Overall recommendations with respect to potential risks to marine birds are 
provided, as well as recommendations on baseline and monitoring work that would be 
needed should the Project proceed. 

220 Environment Canada has reviewed the Proponent’s ‘Marine Birds: Key Indicators and 
Potential Effects from Routine Project Activities’ document (Attachment to Northern 
Gateway’s response to Federal Government IR 2.65 (Exhibit A2I9G5)). Having given 
consideration to the analysis and justification provided by the Proponent, Environment 
Canada remains of the view that the key indicators used need to be supplemented to 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764657&objAction=Open
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give an appropriate representation of marine bird species in the Confined Channel 
Assessment Area and Open Water Area. However, Environment Canada does note that 
in the Proponent’s November 24, 2011 responses to information requests concerning 
potential effects to marine birds from spills, it has moved away from using the key 
indicator approach. Furthermore, the Proponent has indicated it is prepared to discuss 
the selection of additional marine bird species for baseline and monitoring studies.  

 

3.2.3.2 Marine Bird Values and Vulnerabilities to Hydrocarbon Spills in the 
Open Water Assessment Area  

 

221 To understand the potential consequences of a hydrocarbon spill, it is important to 
understand the general marine bird values in the Project’s Open Water Area and the 
specific vulnerabilities of certain species, populations and bird groups. While there are 
large information gaps with respect to the distribution, abundance and population trends 
of many marine bird species in the Open Water Area, Environment Canada believes 
that there is sufficient information available in the published scientific literature to 
provide a general characterization of the values and provide examples of vulnerabilities 
for specific species.   

222 In the “Marine Birds: Susceptibility to Oil” document that was submitted to the Panel on 
November 24, 2011 (Attachment to Northern Gateway Response to Federal 
Government IR 2.76 (Exhibit A2I9G9)), the Proponent provided a relatively thorough 
review of marine bird values and their vulnerabilities to spills in the Open Water Area. 
While Environment Canada has some specific concerns with information provided for 
particular bird groups and species within Table 3-2 of the document, overall the 
Department is of the view that it reasonably captures the state of understanding about 
vulnerability. 

223 To further underline the marine bird values and vulnerabilities to oil spills, Environment 
Canada would like to highlight the particular importance of the Open Water Area to 
several specific species, as well as emphasize some of the geographical areas of 
importance. The information provided herein is not intended to be comprehensive. 
Rather, the intention is to add to the evidence provided by the Proponent and provide 
further support of Environment Canada’s perspective that the marine bird values in the 
Open Water Area are high. 

 

 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764663&objAction=Open
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General Marine Bird Values in the Open Water Area 
 

224 The Open Water Area has important and generally high values for migratory birds, 
including several species at risk. The British Columbian coastal and marine environment 
is highly diverse, complex and productive. As indicated by the Proponent, over 120 
species and subspecies of marine birds are associated with the Open Water Area 
(Attachment to Northern Gateway Response to Federal Government IR 2.65 (Exhibit 
A2I9G5)). There is significant temporal and geographical variation in the distribution and 
abundance of bird species within this area. This variation is largely a reflection of the 
different habitat and prey needs of the various species throughout their lifecycles. For 
instance, during the breeding season (largely summer), approximately 5.6 million 
seabirds are estimated to nest at 503 sites along the British Columbia coast (Rodway 
1991). As shown in Figure 3-3, large proportions of these birds are concentrated in a 
few colonies, largely on islands. Some species of shorebird also breed in the Open 
Water Area during this time. In addition, vast numbers (likely in the tens of millions) of 
non-breeders/passage migrants are present in the area throughout the year; these 
include migrants from the central North Pacific and the Southern Hemisphere, 
especially during, but not limited to their species-specific non-breeding season, and 
flocks of moulting and staging waterfowl (generally in late summer and early fall).   

225 In the boreal non-breeding season, many species disperse from their colonies to 
inshore or to offshore/pelagic areas to moult and to winter. Migrants, many from 
northern Canada and Alaska, come to the Open Water Area to overwinter, as do over-
wintering waterfowl, generally concentrated in coastal marine environments. In the fall 
and spring, many migrants including large numbers of gulls, shearwaters and 
shorebirds pass through the Open Water Area. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764657&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764657&objAction=Open
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Figure 3-3.  Known breeding colonies within the range of the Open Water Area.     
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Vulnerabilities 
 

226 Hydrocarbon spills can affect marine birds in several ways. Short-term impacts are 
generally more acute. They include: bird mortality from contact with oil causing 
drowning and hypothermia (oiling of plumage causes loss of waterproofing, reduces 
buoyancy and increases loss of body heat); inability to fly or forage; and/or toxicity from 
the ingestion of oil while attempting to preen feathers (Haggarty et al. 2003; Briggs et al. 
1997).   

227 There are three major pathways of induction with respect to long-term impacts 
(Peterson 2003):  

• chronic persistence of oil, biological exposures, and population impacts to 
species closely associated with shallow sediments;  

• delayed population impacts of sublethal doses compromising health, growth, and 
reproduction; and 

• indirect effects of trophic and interaction cascades.  
 

228 Generally, oil spills have the potential to be more significant for species in the Open 
Water Area that: 

i) forage within the intertidal zone, where oil tends to collect;  
ii) spend most of their time swimming on the sea surface and aggregate in dense 

groups (e.g. sea ducks, loons, grebes, shearwaters, cormorants, gulls and 
alcids);  

iii) have a large proportion of their population within the Open Water Area at any 
given time of the year; and/or 

iv) are of conservation concern.  
 

229 Some examples of these species are provided in Table 3-2 as follows:  

 

Table 3-2.  Marine bird species with particular vulnerabilities to spills in the                       
Open Water Area. 

SEABIRDS 

Rhinoceros 
Auklet  

 

- Approximately 56% of the entire global population of 
Rhinoceros Auklet is estimated to breed on the BC coast 
(estimates based on surveys completed in the 1980’s – 
see Rodway 1991), 99% of which would fall into the Open 
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Water Area (McFarlane Tranquilla et al. 2005). See Figure 
3-3.   

- Present in the Open Water Area throughout the year, but 
in much higher numbers in the spring and summer.   

- Generally present in higher densities during the breeding 
season; during this time most birds are found within 100km 
of their colonies (Kato et al. 2003; McFarlane Tranquilla et 
al. 2007; Kenyon et al. 2009).    

 

Ancient 
Murrelet 

 

- Approximately 74% of the entire world’s breeding 
population is estimated to be within the Open Water Area 
(estimates based on surveys completed in the 1980’s – 
see Rodway 1991). The birds are concentrated at three 
large colonies along the west coast of Graham Island and 
in many small colonies of the east coast of Moresby Island. 
See Figure 3-3.  

- Listed as Special Concern under Schedule 1 of the 
Species at Risk Act (SARA). Main limiting factor is the 
introduction of exotic predators in its breeding colonies; 
other threats include disruptions by humans (e.g. tourists) 
at their colonies and oil spills (Gaston 1993). 

- Adults stage within 1-3km of their colonies (Gaston and 
Jones 1998). 

- During the breeding season, most nesting birds are found 
within 50 km of their colonies (Kenyon et al. 2009). At-sea 
breeding distribution, especially during the non-breeding 
season, is poorly known, although they generally avoid 
coastal waters. 

 

Cassin’s 
Auklet  

 

- BC is estimated to support 80% of the entire world’s 
breeding population (estimate based on surveys 
completed in the 1980’s – see Rodway 1991), the large 
majority of which is within the Open Water Area.  

- Observations in coastal waters occur most frequently from 
March to August. 

- Tend to congregate in larger flocks in the spring compared 
to the autumn. Only scattered records of individuals in the 
Open Water Area in the winter. 
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Marbled 
Murrelet 

- Reside year-round in the Open Water Area and Confined 
Channel Assessment Area. Inhabit protected coastal 
waters through the year (bays, inlets, fjords, lagoons, etc.); 
also spend time on exposed coastal waters. 

- Feed mostly in pairs, small groups (<12) or as single 
individuals in nearshore waters. As is the case with other 
seabirds, sea distribution can be more clumped. 

- Nests in mature coastal forests.  
- Listed as Threatened under Schedule 1 of SARA. Main 

threat is thought to be loss of nesting habitat. Oil 
contamination and entanglement in gill-nets when the birds 
forage at sea are also considered substantial threats. 

 

Sooty 
Shearwater 

- This species is one of the most abundant seabirds in the 
Pacific Ocean (Spear and Ainley 1999) and is present in 
BC waters throughout the year. 

- Although their global population estimate is estimated to 
exceed 20 million birds, persistent declines have been 
noted over the last 3-5 decades (Jones 2000). 

- Birds are most abundant during spring (especially) and 
summer, favouring shelf break and continental shelf 
waters; they are often found in nearshore waters (Kenyon 
et al. 2009). 

 

Short-tailed 
Albatross  

 

- Listed by the IUCN as globally vulnerable; listed as 
Threatened under Schedule 1 of SARA. 

- Estimated total global population is 2750 individuals. 
- Uncommon but regular visitor to west coast Canadian 

waters. 
- Since 2000, 40 Short-tailed Albatrosses have been seen in 

BC waters; of those 15 (37.5%) have occurred within 
100km of the southern approach route (almost entirely 
within Queen Charlotte Sound and south western Hecate 
Strait). 

- Most BC records of this species are from the outer 
continental shelf or along the shelf break. 
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WATERFOWL 

Surf Scoter 

 

- Present in the Open Water Area throughout the year; most 
abundant in the winter.  

- Generally distributed in large numbers along coastal BC.  
- From late autumn to early spring, flocks, mixed with 

Barrow’s Goldeneye cluster along inlet walls at waterfalls 
and creek mouths. Also sometimes seen on estuaries at 
heads of inlets. 

- Moulting and wintering Surf Scoters are very susceptible to 
oiling because they often form large flocks in localized 
areas (Savard 1988). These flocks are generally formed in 
late winter and spring – large numbers are often seen 
where pacific herring are spawning.   

- Relies on intertidal foraging.  
- The British Columbia Ministry of Environment, Land and 

Parks (BC Conservation Data Centre 2000) has 
designated them as a Blue-listed species as the population 
in BC is facing a slow, steady decline.  

- For most of the year Surf Scoters frequent shallow marine 
waters and are most abundant over sand-mud, cobble, 
and rocky substrates (Goudie et al. 1994). Along the rocky 
shores of the Canadian Pacific, the vast majority occur 
within one kilometer of land (Vermeer 1981). 

 

Harlequin 
Duck  

- Present in the Open Water Area throughout the year; most 
abundant in the winter.  

- Moulting and wintering birds are very susceptible to oiling 
along rocky shorelines. On the coast, birds often frequent 
turbulent waters adjacent to rocky islets and rocky shores 
and bays, feeding amongst kelp beds and moving to islets 
and exposed rocks to loaf and preen (Campbell et al. 
1990).    

- High densities of Harlequin Ducks are sometimes seen 
over mussel beds. Birds also concentrate at herring spawn 
sites during late winter and early spring. 

- For much of the year birds frequent shallow marine waters 
and are most abundant over sand-mud, cobble, and rocky 
substrates. 
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Barrow’s 
Goldeneye 

- Present in the Open Water Area throughout the year; most 
abundant in the winter.  

- Winters along all coastal British Columbia, including 
Vancouver and Haida Gwaii. Major wintering areas include 
south mainland coast (Indian Arm to Burrard Inlet, 
Sunshine Coast) and north mainland coast (Kitimat Inlet, 
Douglas Channel, Prince Rupert;) (Campbell et al. 1990).  

- Along the coast Barrow’s Goldeneyes are often found in 
bays, harbours and inlets or fjords with rocky shores and 
extensive mussel beds. 

- Also concentrate at herring spawn sites during late winter 
and early spring. 
 

 

 

3.2.3.3 Descriptions of Effects of Oil Spills on Marine Birds - Based on 
Results from Exxon Valdez Oil Spill Studies 
 

230 Environment Canada continues to recommend that the Proponent provide a more 
rigorous review of the short and long-term, lethal and sublethal effects of oil spills on 
marine birds. As earlier noted, in response to information requests the Proponent has 
committed to doing this, but the review has not been provided to Environment Canada 
to date. Results from studies conducted subsequent to the Exxon Valdez Oil Spill are a 
useful resource for such a review; it is important that they be presented in a balanced 
way. This analysis should be based on the range of marine bird species and groups in 
the Open Water Area (i.e. not just focused on the key indicators in the Application). 

231 The following are excerpts from the Proponent’s current discussions on impacts of 
hydrocarbon spills on marine birds (Volume 8C of the Application, Sections 8 & 11 
(Exhibits A1T0I9 and A1T0J2).  

Populations of localized [marine bird] species might be at risk, but evidence 
suggests no permanent damage occurs in regional seabird populations (e.g. 
Andrew 1999; Wiens et al. 2004).  

(Table 8-1) 

  
Recognizing that Black Oystercatchers are long-lived and monogamous, it could 
take approximately two to five years for a locally affected breeding population to 

http://bna.birds.cornell.edu/bna/species/548/articles/species/548/biblio/bib017
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620107&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620160&objAction=Open&vernum=1
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recover from a large number of mortalities (Agler et al. 1994; Andrew 1998; Day 
et al. 1997).  

(Section 8.8.1.4)  
 

Harwell and Gentile (2006) consider that no ecologically significant effects 
remained in 2006, and that the [Black Oystercatcher] population had substantially 
recovered within 5 years.  

(Section 11.2.4.1)  
 

Surf Scoter population recovery from hydrocarbon exposure would be expected 
to be relatively rapid (two years) based on recovery rates reported for Prince 
William Sound after the Exxon Valdez Oil Spill (Day et al. 1997).   

(Section 8.8.2.2) 
 

Harwell and Gentile (2006) review the current status of Harlequin Duck.  While 
the data are equivocal, they conclude that recent data indicate that the 
population returned to pre-spill levels or higher by the mid- to late- 1990s, and 
that the exposure of these ducks to hydrocarbons through consumption of 
mussels is not ecologically significant. Environmental effects on sea ducks are 
likely to persist for up to 10 years.  

(Section 11.2.4.1) 
 

Recovery of Marbled Murrelet populations could take four to five years, based on 
reproduction and survival rates (Beissinger 1995; Cam et al. 2003; McShane et 
al. 2004). Recovery could take longer if chronic effects related to oil or 
environmental conditions have reduced bird health. The loss of birds from the 
nesting populations of the Confined Channel Assessment Area could have 
serious implications for the local population, but would likely have very little effect 
on the coastal population unit, which consists of birds from Alaska to California 
(Friesen et al. 2005, 2007). Additionally the effects would be limited if the birds 
remain in fjords or inlets.  

(Section 8.8.1.1) 
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Harwell and Gentile (2006) conclude that it is more likely that the Marbled 
Murrelet and pigeon guillemot populations at present have no detectable 
ecologically significant effects from the Exxon Valdez Oil Spill. It is not likely that 
environmental effects would persist for more than 10 years.  

(Section 11.2.4.1) 
 

232 While there is some evidence to support the Proponent’s statements, including those 
above, there is also evidence in the scientific literature indicating that the recovery for 
many marine birds could take much longer than the Proponent is suggesting. For 
instance, related to the Exxon Valdez Oil Spill in 1989, while the Exxon Valdez Oil Spill 
Trustee Council (‘Trustees’) (2010) indicate that Bald Eagles, Common Loons, Common 
Murres, cormorants are recovered (based on the Trustees recovery objectives being 
met), as of 2010 they continue to indicate that Pigeon Guillemots are not recovering and 
Barrow’s Goldeneye, Black Oystercatchers and Harlequin Ducks are still in the process 
of recovering. In addition, the Trustees speak to the uncertainties regarding Marbled 
Murrelet recovery. This species’ populations were declining before the Exxon Valdez Oil 
Spill and have continued to decline since the spill; due to a lack of comprehensive data, 
researchers have found it difficult to tease apart the effects from the Exxon Valdez Oil 
Spill from those of other factors.  

233 Other studies which might signal longer-term effects than what is suggested by the 
Proponent include, but are not limited to those summarized below.  

• Lance et al. (2001) in their evaluation of marine bird population trends after the 
Exxon Valdez Oil Spill summarize: 

“...our study indicates that most taxa for which injury was previously 
demonstrated are not recovering and others continue to show potential 
population effects nine years after the oil spill. We show evidence of slow 
recovery, lack of recovery, and divergent population trends in many taxa 
which utilize shoreline and nearshore habitats where oil is likely to persist. 
These potential lingering spill effects and natural variability appear to be 
acting in concert in delaying recovery of many PWS bird populations.” 
 

• In summarizing their study on long-term effects of the Exxon Valdez Oil Spill on 
Pigeon Guillemots, Golet et al. (2002) indicate, 

“Our study suggests that the recovery of a top-level generalist predator 
may be constrained by both direct effects (continued exposure to residual 
oil) and indirect effects (reduced availability of a key prey species) 
following a large-scale perturbation.  Furthermore, it demonstrates that 
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recovery following oil spills may take considerably longer for certain 
species than the few years that have been proposed as typical for marine 
birds.” 

• Iverson and Esler (2010) developed a model for recovery of Harlequin Ducks 
from the Exxon Valdez Oil Spill using survey and demographic data. The model 
estimates a timeline to recovery for Harlequin Ducks of 24 years under the most-
likely combination of variables, with a range of 16 to 32 years for the best and 
worst-case scenarios. 

 

234 Overall, there is significant debate in the literature regarding the effects of the Exxon 
Valdez Oil Spill on marine birds. The Proponent’s current discussion relies heavily on 
results in a 2006 paper by Harwell and Gentile, the conclusions of which have been 
contradicted in the literature (see Landis 2006, Peterson 2003, amongst others). It is 
important to understand that there is a broad spectrum of results from Exxon Valdez Oil 
Spill studies on marine birds; some provide evidence of longer-term impacts (including 
suggestions that impacts to some species are still ongoing) and some suggest that 
impacts only persisted in the short to mid term.  

 

Recommendation #3-11: 

235 Environment Canada recommends that further review of short and long-term, 
lethal and sublethal effects of oil exposure on marine birds, which considers the 
range of available scientific literature on the subject, be provided by the 
Proponent (as committed to in the Northern Gateway Response to Federal 
Government IR No. 2, Question 76 (Exhibit A2I9D0)).  The review should focus on 
literature related to the Exxon Valdez oil spill and not be limited to the key 
indicator species. This analysis is important for understanding the potential 
duration and severity of effects of an oil spill on marine birds.  

 
236 As earlier noted, following receipt of the requested information and an opportunity to 

review in full detail, Environment Canada may seek leave from the Panel to submit 
additional evidence based on a review of these documents. 

 

 
 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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3.2.3.4 Reliance on Spill Modeling to Inform Ecological Risk Assessment 
 

237 As described in sections 2.2.1 and 2.2.2 of this submission, in the Application and in 
supporting documents, the Proponent has relied, in part, on spill models to characterize 
the potential consequences of a spill should it occur. Understanding where and how 
hydrocarbon products might be distributed throughout the environment following a spill 
(in particular, understanding potential spatial extent of a spill) would allow for 
appropriate consideration of potential effects, including effects on marine birds. Ideally, 
the results (outputs) of spill modeling scenarios would be used as inputs to ecological 
risk assessment studies to predict the likelihood and significance of specific effects on 
marine birds and other receptors6. As noted in section 2.2.2 of this submission, 
however, while Environment Canada views the Proponent’s overall approach to spill 
modeling as an important preliminary foundation, additional focused scientific effort is 
strongly recommended (see Recommendation #2-9 in section 2.2.2) in order to improve 
overall confidence in model predictions and, by implication, to better understand 
potential ecological risks. 

238 In Technical Review Process of Marine Terminal Systems and Transshipment Sites 
(TERMPOL) Study No. 3.15: General Risk Analysis and Intended Methods of Reducing 
Risk (Exhibit A1Z6J9), and Volumes 7C (Exhibit A1T0H2) and 8C (Exhibits A1T0I7 to 
A1T0J2) of the Application, the Proponent presents seven spill scenarios, based on six 
spill locations, to illustrate possible environmental impacts in the marine environment. 
The six spill locations correspond to locations where the probability of a spill is greatest, 
but, in Environment Canada’s view, do not provide sufficient representation of areas 
where the ecological consequences of a spill could be most significant, as explained 
further herein. 

239 The locations of the spill scenarios correspond exactly to Increased Risk Areas (IRAs) 
identified in Figures 7-10 and 7-11 of the Marine Shipping Quantitative Risk Analysis 
(Exhibit A1Z6L8) with the exception of the Principe Channel scenario, which is located 
                                            
6 The proponent has indicated that: 

• information available on marine birds is not at a scale that would be suitable for highly site-specific assessments of 
effects of oil present and probability in a map pixel level  

• the stochastic modelling and consequence analysis will not improve the understanding of long-term effects on marine 
ecosystems and food chains. 
 

Environment Canada recognizes that there are sizeable gaps in information with respect to marine bird abundance and distribution 
within the Open Water Area. If it is determined by the Panel that the information gaps are such that the integrated spill trajectory and 
consequence approach as part of an overall risk assessment is not appropriate, Environment Canada submits that stochastic 
modelling be used to inform a set of worst case scenarios (as described further in section 2.2.2). Having a more fulsome 
understanding of the potential geographic extent of a severe spill would provide a better understanding of the extent of short and 
long-term consequences of such a spill to marine birds in the Open Water Area. 

 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=692005&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620145&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620262&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620160&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=692084&objAction=Open&vernum=1
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approximately 15 km further southeast in the Principe Channel than IRA 3. These spill 
scenario areas correspond to the Marine Shipping Quantitative Risk Analysis IRAs as 
follows: 

• Marine Terminal scenarios – IRA T 
• Emilia Island scenario – IRA 1 
• Wright Sound scenario – IRA 2 
• Midway on Principe Channel scenario – IRA 3 
• Ness Rocks scenario – IRA 7 
• Butterworth Rocks scenario – IRA 4b 

 
240 The IRAs developed in the Marine Shipping Quantitative Risk Analysis (MS QRA) were 

developed and based purely on events and areas with higher probabilities and return 
periods for spills (see MS QRA Section 7.7 (Exhibit A1Z6L8)). It is possible that the 
location of the Principe Channel example was changed slightly to better consider 
consequences, but otherwise the consideration of consequences does not seem to 
have been a factor in the selection of these areas. 

241 Within Northern Gateway Response to Federal Government IR R2 Question 2.76 
(Exhibit A2I9D0), the Proponent has argued that additional locations for spill modeling 
purposes are not required on the basis that: 

• the development of locally-specific trajectory models was intended primarily to 
inform the preparation of spill response plans and associated requirements for 
equipment and personnel;  

• spill scenarios were selected to be realistic and credible; and, 
• consequences were taken into account in the development of the scenarios, as 

the scenarios are located close to Aboriginal communities and Aboriginal use 
areas. 
 

242 However, in the Application (Volume 8C, Section 10.1 (Exhibit A1T0J2)), the Proponent 
states: 

“Because it is impractical to assess the potential for and effects of the full range 
of spills that might occur, mass balance examples are used to represent spill 
conditions. By focusing on spill examples likely to have the greatest 
consequences and where there could be environmental effects for a range 
of components of the marine and human environments, the assessment 
encompasses any effects of lower consequence situations”. (emphasis 
added) 

 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=692084&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620160&objAction=Open
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243 While the primary purpose of the spill examples may be to inform the preparation of spill 
response plans, the above statements suggest that they were also used to represent 
spill conditions and convey information about consequences. Environment Canada is of 
the opinion that additional spill modelling scenarios, including trajectory outputs, are 
important for indicating the potential spatial extent of a spill, as this informs the potential 
degree of significance of consequences associated with spills. The Department remains 
concerned that the selection of spill example sites did not give appropriate consideration 
to the consequence side of risk (risk is a product of probability and consequence). Thus, 
Environment Canada is concerned that the spill locations selected are not those with 
the potential to have the greatest consequences. 

244 The Proponent has suggested that the locations selected as examples have been 
developed taking consequence into consideration and that this is reflected by the fact 
that they are in close proximity to several Aboriginal communities and Aboriginal use 
areas. Based on information in the MS QRA, however, it appears that the proximity of 
the spill scenarios to these communities was not used in determining location of spill 
examples and that appropriate consideration to the consequence side of risk was not 
given in the selection of the scenarios. 

245 In order to better characterize the potential consequences of a spill on marine birds, 
Environment Canada strongly recommends that additional spill locations be identified 
for spill modelling purposes in order to improve confidence in ecological risk 
assessment predictions (i.e. conveying the potential spatial extent of a spill which in turn 
would inform degree of significance of a spill). The need for additional spill locations, in 
addition to the need for overall enhancements to the approach taken to spill modelling, 
is the subject of further technical discussion in section 2.2.2 and is reflected in 
Recommendation #2-9. 

 

3.2.3.5 Potential Significance of Oil Spills on Marine Birds  
 

246 The Proponent has indicated that spills that may result from the Project have the 
potential to result in significant adverse effects to marine birds: 

“Northern Gateway has identified that effects of an oil spill on marine biota, 
especially marine birds and some marine mammals (i.e., sea otters), would be 
adverse. Depending on the specific conditions of the spill, physical environment 
and biological environment, effects on the marine ecosystem and associated 
human use could be significant.” 

Northern Gateway Response to Federal Government IR No. 2, Question 76 
(Exhibit A2I9D0) 

 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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247 Given the marine bird values in the Open Water Area and the vulnerability of marine 
birds to spills, Environment Canada concurs with the view of the Proponent that spills 
that may result from the Project have the potential to result in significant adverse effects 
to marine birds, as a component of marine ecosystems. 

 

3.2.3.6 Baseline and Monitoring  
 

248 One of the key limitations with respect to the assessment of damages and biological 
resource recovery from the Exxon Valdez Oil Spill is the lack of baseline information 
(Bodkin et al. 2002; Elser et al. 2002; See 2001). Pre-perturbation baseline data are 
critical for evaluating the population and community level consequences following an oil 
spill event. In addition, this information is important for informing response planning.   

249 Environment Canada is of the opinion that marine bird data collected as part of the 
Application does not provide a sufficient baseline. Environment Canada had raised this 
concern previously in Government of Canada IR No. 1 to Northern Gateway Question 
79 (Exhibit A2C4I8), and Government of Canada IR No. 2 to Northern Gateway, 
Question 2.66 (Exhibit A2H1Y2).  

250 On November 24, 2011, as an attachment to the Northern Gateway Response to 
Federal Government IR No. 2 Question 2.66 (Exhibit A2I9D0), the Proponent provided a 
draft ‘Framework for the Marine Environmental Effects Monitoring Program’7 (Exhibit 
A2I9G6). In this document the Proponent proposes to collect additional baseline data 
for three years leading up to operations, and for at least three years post operations 
(with ongoing monitoring of a subset of indicators). From the perspective of marine 
birds, Environment Canada is of the opinion that the framework forms a good 
foundation for the development of a rigorous monitoring program. While it is understood 
that the details of the program would be developed subsequent to a Project decision, 
Environment Canada is providing recommendations on the types of information that 
would need to be collected prior to Project operations to ensure that, as part of this 
program, a solid baseline for marine birds would be established. It should be noted that 
examples of similar baseline studies that provide the level of information Environment 
Canada would recommend include: 

• Coletti, H.A., Bodkin, J.L., Dean, T.A., Dloecker, K.A. 2011. Nearshore 
marine vital signs monitoring in the Southwest Alaska Network of National 
Parks: 2010. Natural Resource Technical Report NPS/SWAN/NRTR-
2011/497. National Park Service, Fort Collins, Colorado.  

                                            
7 Environment Canada did not have the opportunity to review a draft of this document before it was submitted to the Panel.  

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=710006&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=749109&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764660&objAction=Open
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• Drew, G.S., Speckman, S.G., Piatt, J.F., Burgos, J.M., Bodkin, J.L. 2008. 
Survey design considerations for monitoring marine predator populations in 
Glacier Bay, Alaska: results and post-hoc analyses of surveys conducted in 
199-2003 [unpublished report]. Anchorage, AK: US Geological Survey.  

 
 

 Recommendation #3-12: 

251 As per the ‘Framework for the Marine Environmental Effects Monitoring 
Program’8 (Exhibit A2I9G6), the Proponent has identified a commitment to collect 
three years of additional baseline information in the marine environment prior to 
commencement of operations. Should a positive Project decision be made, 
Environment Canada would support this commitment and recommends that the 
baseline be developed as follows: Generally, the baseline must indicate 
abundance and distribution of important ecosystem components, as well as of 
underlying ecological processes that maintain the function and diversity of those 
ecosystems. 

252 The baseline must be at a relevant spatial scale, in this case including both 
confined channel and open water areas. With respect to marine birds, 
Environment Canada advises that an adequate baseline for the Project must 
include: 

• Marine bird abundance and distribution: by season (4 seasons); by habitat 
(inlets, nearshore, pelagic); for multiple years (at least 3; complete and 
consecutive).  

• Spatial and temporal variation in marine bird prey including density, 
distribution and productivity of benthic invertebrates and forage fish. 

• Contaminants background including hydrocarbons (prey, sediment, water 
column) and CYP1A in marine birds.  

• Studies to link variation in marine bird abundance, distribution and 
movement patterns to environmental variation. 

 

253 To ensure that the baseline and monitoring work is adequate, it is highly 
recommended that the details of the Environmental Effects and Monitoring 
Program, including details on baseline information to be collected, be developed 
to the satisfaction of Environment Canada (and other agencies/parties, as 

                                            
8 Environment Canada did not have the opportunity to review a draft of this document before it was submitted to the Panel.  

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764660&objAction=Open
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deemed appropriate). Should the Project proceed, this would be an area of high 
importance for Environment Canada.  
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4.0 HYDROLOGY – SURFACE WATER QUANTITY 
 

4.1 CONTEXT 
 

254 Under the Department of the Environment Act, the powers of the Minister of 
Environment include all matters over which Parliament has jurisdiction, not by law 
assigned to any other department, board or agency of the Government of Canada 
relating to water. In that context, Environment Canada has expertise in hydrology and 
the analysis of streamflow data, and is interested in three related Project aspects, 
namely: the impacts of the Project’s land activities on streamflows and water levels; the 
impacts on stream turbidity of installing the pipeline across watercourses; and the 
impacts of the streamflows on the Project. 
 

255 The first two Project aspects reviewed pertain to potential effects on the surface water 
environment. Project construction activities such as clearing of the pipeline corridor of 
all vegetation to facilitate trench excavation, and the stockpiling of excavated material, 
bedding material and pipeline components may change the quantity of runoff generated 
by rainfall and may alter drainage patterns, possibly leading to changes in the quantity 
and timing of streamflows. Environment Canada has reviewed the Proponent’s 
hydrologic analyses and results. 
 

256 Another way the Project may impact the surface water environment is through the 
construction of the underground pipeline stream crossings. Pipeline installation can 
destabilize watercourses with resulting changes in flow patterns and increases in 
sediment load. One way of minimizing these impacts is through the proper selection of 
watercourse crossing techniques (open cut, isolation, trenchless). Because the 
accounting of possible streamflow rates at the time of construction is an important factor 
in the determination of appropriate crossing techniques, Environment Canada has 
reviewed the method used by the Proponent to estimate streamflow rates along with the 
Proponent’s consideration of the natural variability of streamflow conditions in the 
selection of crossing techniques. 
 

257 The last aspect reviewed pertains to the potential effects of the environment on the 
Project, and specifically, on the determination of design floods for watercourses that will 
be crossed by the pipeline. Design floods are applicable to the project because they are 
used in determining the design burial depth at stream crossings and the height for aerial 
crossings. Design flood estimates merit particular attention given implications related to 
the possible exposure of the pipeline from scour during extreme flood events or to the 
passage of extreme floods under aerial crossings. Although there is uncertainty related 
to the effects of possible climate change on extreme flood events, Environment Canada 
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asked the Proponent to identify the crossings for which the design would be sensitive to 
a possible increase in the magnitude of the design flood event. 
 

4.2 ANALYSIS AND ASSESSMENT 
 
4.2.1 Impacts of the Project’s Land Activities on Stream Water Levels and Flows   
 

258 In Volume 6A, Section 10.4.2 (Exhibit A1T0F8) of the Application, the Proponent has 
assessed the effects of the Project’s land activities on total flow volumes (runoff) and 
peak discharge for a range of watercourses. The Proponent has based the hydrologic 
analyses on regional data from streamflow stations maintained and published by the 
Water Survey of Canada (WSC). Regional relationships between watershed area and 
mean annual total flow volume and peak discharges, derived for six hydrologic zones, 
were developed and used by the Proponent to establish baseline hydrologic conditions. 
The quantification of effects was based on a lumped model that increases baseline total 
flows and peak discharges proportionally to the amount and type of land disturbances. 
Environmental Canada views this assessment as a typical method in engineering 
hydrology of estimating possible effects for the environmental assessment phase of this 
Project. 

 

4.2.2 Impacts on Stream Turbidity of Installing the Project Pipeline Across 
Watercourses 
 

259 The Proponent has used estimates of flow rate at the time of pipeline construction as a 
guiding factor in the selection of an appropriate construction method for watercourse 
crossings. 

260 Environment Canada requested additional information on the method used to determine 
flow conditions for the winter and summer construction periods. As well, the Proponent 
was asked to explain how the natural variability of flow conditions was considered in the 
choice of crossing methods and whether in-field adjustments to the crossing technique 
were possible at the time of construction. 

261 In response to information requested by Environment Canada, under Question 7.23 of 
the Response to Government of Canada Submission September 2010 (Exhibit 
A1V7R3), Northern Gateway explained that “for the preliminary planning purposes, 
construction period flows [had] been estimated for each crossing on the basis of 
average mean monthly discharges recorded at the WSC stations within each 
hydrological zone and [had] been used to evaluate the suitability of different crossing 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620074&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
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construction methods for each crossing”. The Proponent provided additional information 
on the variability of flow conditions for the various hydrological zones as well as a 
description of how flow thresholds were used to guide the selection of crossing methods 
(see table below). 

Table 4-1.  Flow thresholds for watercourse crossing construction methods. 
Crossing Method Flow Threshold (m3/s) for Construction Period 

Winter Summer 

Open Cut Dry or Frozen to the Bed Dry 

Dam & Pump 0.0  - 1.0 0.0  - 1.0 

Flume 1.0  - 1.5 1.0  - 3.0 

Superflume 1.5  - 5.0 3.0  - 5.0 

 

262 Furthermore, the Proponent explained that: 

• Crossing methods may be revised during construction in response to the flow 
occurring at the time of construction; 
 

• Contractors will be prepared to handle a range of flows using dam and pump, 
dam and flume, or superflume methods during watercourse crossing 
construction; 
 

• Should streamflows immediately prior to the construction period exceed the flow 
thresholds, contingency measures such as temporarily delaying installation of the 
crossing (when high flows are expected to be of short duration), or constructing 
the crossing out of sequence during a lower flow period; and 
 

• During detailed engineering, construction period hydrology will be reviewed for all 
crossings and the crossing method will be finalized. 

 
263 Taking into consideration the wide range of flows that the various construction 

techniques can adjust to and given the above contingency measures, Environment 
Canada is satisfied that uncertainty in flow conditions at the time of construction can be 
accounted for at the time of construction on streams where the construction period flow 
estimates are equal to or below 5 cubic metres per second (m3/s).   
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264 For streams where flow rates larger than 5 m3/s are anticipated at the time of the 
crossing construction, a more detailed assessment of streamflow variability should be 
conducted at the detailed engineering phase. The North Saskatchewan River is an 
example of such a larger stream; the proposed crossing method is an open cut and the 
anticipated flow rate is in the order of 130 m3/s according to Appendix B, KP 4.027, 
Freshwater Fish and Fish Habitat, Aquatic Catalogue and Watercourse Crossing Data, 
of the Freshwater Fish and Fish Habitat Technical Data Report (Exhibit A1V5Z9). 

265 For the current Application, flow rates at the time of construction are estimated by the 
Proponent on the basis of mean monthly discharge values. Environment Canada is of 
the view that a more in-depth assessment, including basic statistical information on daily 
flow rates, should be provided by the Proponent at the detailed engineering phase to 
characterize the variability of the streamflows during the construction period for larger 
streams for which an open cut or isolated method of crossing is either proposed or 
could be used as an alternative. This information should be incorporated into the 
Pipeline Watercourse Crossing Plans and provided to the construction contractors. 

 

4.2.3 Impacts of the Streamflows on the Project 
 
4.2.3.1 Methodology 
 

266 In response to previous rounds of information requests, under Question 7.26 of the 
Response to Government of Canada Submission September 2010 (Exhibit A1V7R3), 
Questions 34 and 35 of Northern Gateway Response to Federal Government IR No. 1 
(Exhibit A2E8J0), and Questions 2.37 and 2.38 of Northern Gateway Response to 
Federal Government IR No. 2 (Exhibit A2I9D0), the Proponent has provided additional 
information on the methodology they have used to obtain estimates of the 100-year 
design floods. For reference, the 100-year design flood estimates used by the 
Proponent for the environmental assessment are provided in Appendix B, Freshwater 
Fish and Fish Habitat, Aquatic Catalogue and Watercourse Crossing Data, of the 
Freshwater Fish and Fish Habitat Technical Data Report (Exhibit A26988). The 
Proponent explains that for most watercourse crossings, the 100-year design flood 
value was estimated based on the drainage area upstream of the crossing and the 
regional drainage area – discharge correlations (Volume 6B, Section 10.4.2.1 and 
Figure 10-4 (Exhibit A1T0F8). Environment Canada has also conducted a preliminary 
review of the 100-year design flood values provided in Appendix B. Considering both 
the methodology description and results of our preliminary review, Environment Canada 
has the following comments. 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=645391&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=645384&objAction=browse
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=619816&objAction=Open
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267 Firstly, it is a generally accepted practice that design flood estimates should represent 
instantaneous peak flow conditions. Based on Environment Canada’s review of the 
Proponent’s methodology, it appears that the 100-year design flood values provided in 
Appendix B do not account for the instantaneous peaking effect of flood events. This 
effect is generally more pronounced in small watersheds and decreases as the size of 
watershed increases. The factor becomes negligible in very large watersheds. For 
example, Environment Canada has assessed that the instantaneous peaking factor for 
Pinto Creek was in the order of 20%. This issue has been pointed out to the Proponent 
who responded that design flood values for watercourse crossing would be finalized 
during detailed design. 

268 Secondly, it is a generally accepted practice to consider available historical streamflow 
data when estimating design floods for a stream. Environment Canada has noticed that 
for the preliminary design assessment included in the Application, the 100-year design 
flood values presented in Appendix B appear to have been estimated solely from the 
regionally derived equations, including at sites where sufficient WSC streamflow data is 
available for a frequency analysis. This merits particular attention as the crossings of 
some of the largest rivers along the pipeline route are included in this category. For 
instance, the following streams have WSC gauge(s) within their watershed: North 
Saskatchewan, Pembina, Athabasca, Sakwatamau, Little Smoky, Smoky, Wapiti, 
Parsnip, and Salmon rivers. Although the Proponent proposes trenchless crossing 
methods for six of the nine rivers listed above, the alternative crossing method for those 
six involves an open cut or isolated method, illustrating the importance of determining 
proper design flood estimates. 

269 To underscore the importance of this second point, Environment Canada will describe 
the case of the North Saskatchewan crossing. The Proponent uses a value of 690 m3/s 
as the 100-year design flood estimate for the North Saskatchewan River crossing (KP 
4.027 - Appendix B (Exhibit A1V5Z9)). This value is essentially the same as that 
obtained using the regional 100-year peak discharge equation developed by the 
Proponent for the Prairie Hydrologic Zone which was defined in Sections 3.1.1.2 and 
3.2.1.1 and Table 3-2 of the Hydrology Technical Data Report (Exhibit A1V6I6). 
Historical streamflow record at the North Saskatchewan River at Edmonton station 
(WSC station 05DF001) located near the proposed crossing does not appear to have 
been considered in the determination of the design flood. This WSC station has been in 
operation for more than 90 years, with more than 30 years of data since reservoirs 
located upstream in the watershed became operational. By conducting a single station 
frequency analysis of the historical data based on the log-Pearson Type III distribution, 
Environment Canada has determined that the 100-year design flood value for this 
crossing is in the order of 4,000 m3/s. This value is considerably larger than the 
Proponent’s estimate of 690 m3/s. For comparison, the mean annual flood over the 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=645391&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=645573&objAction=Open
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period of record is in the order of 1,200 m3/s. Apparently, flood peaks in the North 
Saskatchewan River are also influenced by the Rocky Mountains.  

270 Environment Canada asked the Proponent to provide clarification as to how the 100-
year design floods values for crossings located on streams gauged by WSC would be 
determined at the detailed engineering phase of the project. Under Question 2.38 of 
Northern Gateway Response to Federal Government IR No. 2 (Exhibit A2I9D0), the 
Proponent provides four conditions that would need to be met in order for the design 
flood estimates to be based on the WSC data records. These conditions include having 
at least 20 years of WSC streamflow data, considerations of the regulation of flow within 
the watershed, the ratio of drainage area at the crossing site to the drainage area at the 
WSC station, as well as other factors. While Environment Canada recognizes that the 
consideration of the above conditions can be considered standard practice, we note that 
the method does not necessarily have to be based either on the regional equations or 
on the WSC data. A combination of the two methods is often desirable. For example, as 
noted in Environment Canada’s preamble to Question 2.38, in “Hydrology of Floods in 
Canada: A Guide to Planning and Design” by W.E. Watt et al., the recommendation is to 
use a combination of the two methods when the period of historical flow record is 
between 5 and 30 years. 

 

4.2.3.2 Possible Effects of Climate Change on Design Floods 
 

271 Although there is considerable uncertainty associated with predicting the effects of 
climate change on peak flow hydrology, there is an increasing recognition that 
engineers need to account for possible climate change effects in the design of 
infrastructure. Kharin and Zwiers (Environment Canada) have authored several 
influential papers on the anticipated changes in climate extremes under climate change 
including: Changes in Temperature and Precipitation Extremes in the IPCC Ensemble 
of Global Coupled Model Simulations (2007). The key findings for extreme precipitation 
may be found in Figure 13 and Table 6 on pages 1438 and 1439, which indicates that a 
present-day 20-year return period 24-hour rainfall event could become much more 
frequent (approximately a 13-year return period) by 2055 on average for North America. 
Papers referred to can be found at: 
http://journals.ametsoc.org/doi/pdf/10.1175/JCLI3320.1; and 
http://journals.ametsoc.org/doi/abs/10.1175/JCLI4066.1. 

272 In response to information requested by Environment Canada, under Question 2.39 of 
Northern Gateway Response to Federal Government IR No. 2 (Exhibit A2I9D0), the 
Proponent has explained that some increase in the magnitude and frequency of peak 
flow events may be expected to occur with potential climate change with the effects 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
http://journals.ametsoc.org/doi/pdf/10.1175/JCLI3320.1
http://journals.ametsoc.org/doi/abs/10.1175/JCLI4066.1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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varying with the nature of the stream channel. For spilling channels (those with a 
floodplain connected to the main channel), the precise magnitude of the design flood 
event is of lesser importance, as relatively large changes in discharge will have little 
impact on the design scour depth. However, streams with incised or confined channels 
would be more sensitive to possible changes in the magnitude of the design flood. The 
Proponent has identified, as requested by Environment Canada, which of the crossings 
previously rated as having a high and medium-high risk for fish and fish habitat would 
be more sensitive to a possible increase in design flood magnitude. Six streams were 
identified as being sensitive to possible increase in design floods (Table 39-1 of Exhibit 
A2I9D0), namely Chickadee Creek, Tributary to Deep Valley Creek, Big Mountain 
Creek, Tributary to Kitimat River, Quintette Creek and Tributary to Goose Creek. Finally, 
the Proponent indicates that they have a conservative and robust design approach for 
watercourse crossings that is unlikely to be affected by incremental changes resulting 
from the effects of climate change on peak discharges; however, they will consider 
possible effect of climate change on the final design of watercourse crossings at the 
detailed design phase. 

 

4.2.4 Summary 
 

273 Environment Canada is satisfied that the Proponent has conducted a reasonable 
hydrologic analysis to estimate possible effects of the Project’s land activities on 
streamflows and water levels at this environmental assessment phase of the project.  
The Proponent has provided additional information on the method used to estimate 
streamflow rates at time of construction and has explained that construction techniques 
could be adjusted in-field to suit a wide range of flows, up to a flow rate of 5 m3/s. 

274 The design flood is an important parameter considered in the design of watercourse 
crossings given that it is a factor used in the determination of the pipeline’s depth of 
bury (or elevation in the case of an aerial crossing). Environment Canada has reviewed 
the methodology used by the Proponent in the determination of design flood estimates 
for use in the Application and has found some issues as discussed earlier (e.g. the 
North Saskatchewan River design flood estimate). The Proponent has been informed of 
Environment Canada’s view and has explained that they will finalize design flood values 
at the detailed design phase. Environment Canada is prepared to review design flood 
estimates either as part of this current environmental assessment phase or at the 
detailed design phase. Through such a review Environment Canada would assess the 
methodology used in the determination of design floods, including the sufficient and 
adequate use of available Water Survey of Canada historical streamflow data.  Such a 
review would also assess the methodology used to predict the possible effects of 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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climate change on the magnitude of design floods where stream channels are sensitive 
to a possible increase in the design flood, to determine if it was appropriate. 

Recommendation #4-1: 

275 Environment Canada recommends that the Proponent provide final estimates of 
design flood values to Environment Canada in order to review design flood 
methodology and values. 
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5.0 AIR QUALITY 
 

5.1 CONTEXT 
 

276 Environment Canada is a signatory to the Canada-Wide Standards for Particulate 
Matter (PM) and Ozone (O3) principles of “Continuous Improvement” and “Keeping 
Clean Areas Clean”9. Proponents should incorporate ‘best available technologies 
economically feasible’ and best management practices to reduce emissions of PM and 
precursor pollutants (Sulphur Dioxide [SO2], Nitrogen Oxides [NOx], Volatile Organic 
Compounds, and Ammonia). These Standards were established pursuant to the 1998 
Canada-wide Accord on Environmental Harmonization of the Canadian Council of 
Ministers of the Environment (CCME) and its Canada-wide Environmental Standards 
Sub-Agreement, to which the Government of Canada, and the Governments of British 
Columbia and Alberta are signatories.  

277 These Standards are an important step towards the long-term goal of minimizing the 
risks that PM and Ozone impose to human health and the environment. The Standards 
represent a balance to achieving health and environmental protection possible in the 
relative near-term and take into consideration the feasibility and costs of reducing the 
pollutant emissions that contribute to elevated levels of PM and Ozone in ambient air.  

278 The Standards commit federal, provincial and territorial jurisdictions to undertake the 
implementation of continuous improvement, pollution prevention, and “keeping clean 
areas clean” programs in areas with ambient concentrations below the levels set out in 
the Standards, in accordance with the guidance provided in Annex A of the Standards. 
Federal, provincial and territorial jurisdictions recognize that polluting “up to a limit” is 
not acceptable and that the best strategy to avoid future problems is keeping clean 
areas clean. Federal, provincial and territorial jurisdictions should work with 
stakeholders and the public to establish programs that apply pollution prevention and 
best management practices, for example, by: 

• developing and implementing strategies consistent with the CCME commitment 
to pollution prevention; 
 

• ensuring that new facilities and activities incorporate the ‘best available 
technologies economically feasible’ to reduce PM and ozone levels; 
 

                                            
9 Canada-wide Standards for Particulate Matter (PM) and Ozone: Canadian Council of Ministers of the Environment, June 5-6, 
2000, Quebec City. www.ccme.ca/assets/pdf/pmozone_standard_e.pdf 
 

http://www.ccme.ca/assets/pdf/pmozone_standard_e.pdf
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• requiring that upgrades carried out in the course of normal capital stock turnover 
incorporate the ‘best available technologies economically feasible’ to reduce PM 
and ozone ambient levels; and 
 

• reviewing new activities that could contribute to an increased in PM and ozone 
level with stakeholders and the public in terms of their social, economic and 
environmental merits.  

 
279 Application of best available technology and best management practices should result 

in the greatest probability that ambient air quality is maintained at levels below the most 
stringent requirements imposed by federal, provincial and territorial jurisdictions, and 
that transboundary air quality impacts, including increases in ambient concentrations of 
pollutants, increases in acid deposition and decreases in visibility, will be minimized.  

 

5.1.1 Greenhouse Gases 
 

280 With respect to Greenhouse Gases (GHGs), the Government of Canada has a 
comprehensive plan to meet a target of reducing GHGs by 17% below 2005 levels by 
2020. The Government of Canada is moving forward to reduce GHGs on a sector-by-
sector basis, aligning with the United States where appropriate. The Government of 
Canada has already started with transportation and electricity - two of the largest 
sources - and recently published draft regulations for coal-fired electricity that will 
encourage the phase-out of dirty coal. The Government of Canada will continue 
to move forward to develop regulations for other major sources of emissions, including 
the oil and gas sector. 

 

5.1.2 Air Quality Management System  
 

281 The federal government is currently working with provinces, territories and stakeholders 
to finalize the elements of the new air quality management system, including more 
stringent ambient air quality standards, management of air quality at the local and 
regional level, and national emissions requirements for major Canadian industrial 
sectors and equipment groups. The Government of Canada is committed to the 
finalization of this system and will continue to work with the provinces, territories, other 
federal departments, and stakeholders for its implementation to begin in 2013. 

 



99 of 124  
 

5.1.3 Emission Control Areas 
 

282 Environment Canada played a pivotal role in the North American Emission Control 
Area10 submission and is now supporting Transport Canada in its regulatory 
development process. 

283 The designation of the North American Emission Control Area and recent developments 
in the United States require changes to the Canadian Sulphur in Diesel Fuel 
Regulations11. These regulations ensure that the level of sulphur in on-road, off-road, 
rail and marine diesel fuel does not impede the effective operation of advanced 
emission control technologies being phased in across North America. Environment 
Canada is proposing to amend its Sulphur in Diesel Fuel Regulations to align with the 
United States Environmental Protection Agency on sulphur requirements for marine and 
stationary engines. 

284 Reductions of up to 96% for SOx and 80% for NOx could be seen as a result of the use 
of low sulphur fuel and emissions reduction technologies in the soon-to-
be implemented North American Emission Control Area. 

 

5.2 ANALYSIS AND ASSESSMENT 
 

285 Environment Canada suggests that the Proponent ensure Canadian and provincial 
ambient air quality standards are met, and that emissions are minimized in keeping with 
the Canada-wide Standards principles of Continuous Improvement and Keeping Clean 
Areas Clean such that to the extent practicable, ambient pollutant concentrations are 
maintained well below the appropriate air quality standards during pipeline construction 
and operations. 
 

286 Various measures can be implemented to reduce fugitive dust/particle formation from 
the site preparation and pipeline construction phase. Environment Canada recommends 
that best practices outlined in the following document be implemented as part of the 
Proponent’s strategy to mitigate air quality effects: “Best Practices for the Reduction of 
Air Emissions from Construction and Demolition Activities” (March 2005, prepared by 
Cheminfo Services Inc. for Environment Canada) available at: 
www.bieapfremp.org/Toolbox%20pdfs/EC%20-
%20Final%20Code%20of%20Practice%20-%20Construction%20%20Demolition.pdf. 

                                            
10 An Emission Control Area is a designated area adopted by Member States of International Maritime Organization where ships 
must significantly reduce emissions of sulphur oxides (SOx), nitrogen oxides (NOx), and particulate matter.  

11 www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=694C8126-1  

http://www.bieapfremp.org/Toolbox%20pdfs/EC%20-%20Final%20Code%20of%20Practice%20-%20Construction%20%20Demolition.pdf
http://www.bieapfremp.org/Toolbox%20pdfs/EC%20-%20Final%20Code%20of%20Practice%20-%20Construction%20%20Demolition.pdf
http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=694C8126-1
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5.2.1 Pipeline Construction and Operations 
 

287 Environment Canada accepts the Proponent’s conclusions that emissions associated 
with pipeline construction are anticipated to be short-term and localized. Environment 
Canada concurs that electrical pump stations are not anticipated to result in substantial 
direct emissions during operations. Long-term effects of the emissions are not expected 
after the construction period ends. Given the foregoing, Environment Canada concurs 
that air quality during pipeline construction and operations is appropriately addressed.  

 

5.2.2 Terminal Construction and Operations 
 

288 Environment Canada considered the siting of the proposed Project and its potential 
emissions within the Kitimat region, taking into account local meteorology, cumulative 
effects and proximity to sensitive receptors. In the Kitimat region, Environment Canada 
confirms that existing industry and the proposed terminal are generally sited in an 
appropriate location with respect to receptors.   

289 Environment Canada accepts the Proponent’s conclusion that emissions from marine 
terminal construction will primarily be associated with internal combustion engines for 
construction equipment and vehicles, and will thus be short-term and localized 
(Question 7.27(i) of the Response to Government of Canada Submission September 
2010 (Exhibit A1V7R3). 

290 As noted in Question 85 of Northern Gateway Response to Federal Government IR         
No. 1 (Exhibit A2E8J0), Environment Canada acknowledges that the estimates of SO2 
emissions from the project are conservative due to additional SO2 emissions associated 
with the project from gasoline and diesel fired transportation sources. However, it was 
noted that due to the proposed amendments to Canada’s Sulphur in Diesel Fuel 
Regulations, the estimates of sulphur emissions are appropriately conservative.   

291 The Proponent’s Application Volume 8A Section 4.7.11 (Exhibit A1T0H4) references the 
use of low sulphur fuels resulting from the North American Emission Control Area. 
Environment Canada concurs that within the North American Emission Control Area, 
ships will be required to significantly reduce their emissions of nitrogen and sulphur 
oxides12. Reductions of up to 96% for SOx and 80% for NOx could be seen as a result of 
the use of low sulphur fuel and emissions reduction technologies in the soon-to-
be implemented North American Emission Control Area. 

                                            
12 For example, ships will be required to reduce emissions to the equivalent of using fuel with a sulphur content less than 1,000 
parts per million in 2015, which will lead to a 96% reduction in SOx emissions.   

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620095&objAction=Open
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292 In the Proponent’s response to Question 7.27(i) of the Response to Government of 
Canada Submission September 2010 (Exhibit A1V7R3), existing industrial sources in 
the region around the Kitimat Terminal were noted as “potential future regional emission 
sources e.g. an LNG loading facility”. Environment Canada concurs that there is 
potential for future regional sources in the Kitimat region, including the modernization of 
the Rio Tinto smelter, all of which may impact the future air emissions profile of the 
community. 

293 To this end, the Proponent has appropriately recognized that ongoing monitoring and air 
quality assessment are necessary, as follows:  

i) Future Air Quality Assessments  

In Question 83 of Northern Gateway Response to Federal Government IR 
No. 1 (Exhibit A2E8J0), and Question 2.68 of Northern Gateway 
Response to Federal Government IR No. 2 (Exhibit A2I9D0), the 
Proponent states that it will conduct a revised air quality dispersion 
modelling assessment should there be substantial changes to or addition 
of emission sources that could result in a meaningful change in predicted 
ambient air quality concentrations, and that due to the conservative 
dispersion modelling assessment already completed, professional 
judgment will be used to determine if Project emission source changes are 
significant enough to warrant additional modelling. Environment Canada is 
of the view that the Proponent should consult with Environment Canada 
and provincial air regulatory agencies (and other stakeholders as 
appropriate) to determine if any revised air quality dispersion modelling 
and/or air quality assessments should be completed to ensure that 
cumulative impacts from this project and others in the Kitimat region are 
not compromising the regional airshed(s).  
 

ii)  Air Quality and Emissions Management Plan 

Environment Canada commends the Proponent for committing to the 
design and implementation of an Air Quality and Emissions Management 
Plan for Project activities in the Kitimat area (Question 84 of Northern 
Gateway Response to Federal Government IR No. 1 (Exhibit A2E8J0)). It 
is noted that the plan will involve, but is not limited to: ambient monitoring 
for contaminants of potential concern (i.e., SO2), emissions tracking for 
Project sources in the Kitimat area, and annual reporting. It is also noted 
that the Proponent will collaborate with stakeholders in the design and 
implementation of the Air Quality and Emissions Management Plan 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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(Question 2.69 of Northern Gateway Response to Federal Government IR 
No. 2 (Exhibit A2I9D0), and that any future revisions to the air quality 
dispersion modelling will factor in any applicable regulatory changes such 
as the Air Quality Management System and its elements, including: 
revised Canadian Ambient Air Quality Standards, Air Zones/Airsheds, and 
Base Level Industrial Emissions Requirements as appropriate. 
Additionally, under Question 2.70 of Northern Gateway Response to 
Federal Government IR No. 2 (Exhibit A2I9D0), the Proponent states “the 
results of any ongoing monitoring in the Kitimat area, including SO2, H2S, 
and other parameters as applicable, will be included in the Air Quality and 
Emissions Management Plan”. This is important to Environment Canada 
because it demonstrates adherence to Canada-wide Standard principles 
of Continuous Improvement and Keeping Clean Areas Clean.  
 

iii) Adherence to Canada-wide Standards Principles of Continuous 
Improvement and Keeping Clean Areas Clean   
 
Under the Canada-wide Standards for Particulate Matter and Ozone 
principles of Continuous Improvement and Keeping Clean Areas Clean, 
the application of best available technology and best management 
practices should result in the greatest probability that ambient air quality is 
maintained at levels below the most stringent requirements imposed by 
federal, provincial and territorial jurisdictions. To this end, proponents 
should incorporate ‘best available technologies economically feasible’ and 
best management practices to reduce emissions of PM and precursor 
pollutants (Sulphur Dioxide [SO2], Nitrogen Oxides [NOx], Volatile Organic 
Compounds, and Ammonia).  

 
294 Environment Canada acknowledges the Proponent’s commitment (Question 82 of 

Northern Gateway Response to Federal Government IR No. 1 (Exhibit A2E8J0), and 
Question 2.67 of Northern Gateway Response to Federal Government IR No. 2 (Exhibit 
A2I9D0)) to using ‘best available technologies economically feasible’, best industry 
practices, and other mitigation measures to limit emissions from all Project stages 
including design, construction, operations and maintenance and decommissioning. With 
respect to ‘best available technologies economically feasible’ references provided under 
Question 2.67 of Northern Gateway Response to Federal Government IR No. 2 (Exhibit 
A2I9D0), the Proponent is also advised to refer to the following document regarding 
proposed changes to Canadian Sulphur in Diesel Fuel Regulations: www.ec.gc.ca/lcpe-

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=694C8126-1
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cepa/default.asp?lang=En&n=694C8126-1.  
 

5.2.3 Summary 
 

295 In summary, the forthcoming implementation of the North American Emission Control 
Area, proposed changes to Sulphur in Diesel Fuel Regulations under the Canadian 
Environmental Protection Act, 1999, and the appropriate siting of the marine terminal in 
the Kitimat region, contribute to Environment Canada’s view that the Proponent’s air 
quality assessment of the Terminal Construction and Operations is appropriate, 
provided: 
 

i) The Proponent commits to consultation with Environment Canada, 
provincial agencies (and other stakeholders as appropriate) regarding 
ongoing and revised air quality assessments/dispersion modelling (as 
applicable).  

ii)  The Proponent’s pre-existing commitments are achieved/delivered, as 
follows:  

• annual reporting of the Air Quality and Emission Management Plan 
(including criteria listed above) to federal/provincial governments 
and other stakeholders as appropriate; and,  
 

• adherence to Canada-wide Standard principles, including 
application of ‘best available technology economically achievable’ 
principles.  

 

 Recommendation #5-1: 

296 Environment Canada recommends that the Proponent commit to consultation 
with Environment Canada, provincial agencies, and other stakeholders as 
appropriate, regarding ongoing and revised air quality assessments/dispersion 
modelling (as applicable). 

297 Environment Canada recommends that the Proponent meet commitments made 
under Question 82 and 84 of the Northern Gateway Response to Federal 
Government IR No. 1 (Exhibit A2E8J0), and Question 2.69 of Northern Gateway 
Response to Federal Government IR No. 2 (Exhibit A2I9D0) of:  

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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• collaborating with stakeholders in the design and implementation of the 
Air Quality and Emissions Management Plan; 
 

• annual reporting of the Air Quality and Emission Management Plan to 
federal/provincial governments and other stakeholders as appropriate; 
and 
 

• adherence to Canada-wide Standard principles, including application of 
‘best available technology economically achievable’ principles. 
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6.0 WATER QUALITY 

6.1 CONTEXT 
 

298 The Minister of Fisheries and Oceans is legally responsible to Parliament for the 
administration and enforcement of all sections of the Fisheries Act (the Act). However, 
under a Prime Ministerial Instruction (1978) and a Memorandum of Understanding 
(1985), Environment Canada administers and enforces those aspects of the Act dealing 
with the prevention and control of pollutants. The main pollution prevention provision is 
subsection 36(3) of the Act and is commonly referred to as the “general prohibition”. 
 

299 In summary, subsection 36(3) of the Fisheries Act states that, unless authorized by 
federal regulation, no person shall deposit or permit the deposit of deleterious 
substances of any type in water frequented by fish, or in any place under any conditions 
where the deleterious substance, or any other deleterious substance that results from 
the deposit of the deleterious substance, may enter any such water. 
 

300 The definition of "deleterious" in subsection 34(1) of the Fisheries Act includes: 
 

(a) any substance that, if added to any water, would degrade or alter or form part of 
a process of degradation or alteration of the quality of that water so that it is 
rendered or is likely to be rendered deleterious to fish or fish habitat or to the use 
by man of fish that frequent that water, or 
 

(b) any water that contains a substance in such quantity or concentration, or that has 
been so treated, processed or changed, by heat or other means, from a natural 
state that it would, if added to any other water, degrade or alter or form part of a 
process of degradation or alteration of the quality of that water so that it is 
rendered or is likely to be rendered deleterious to fish or fish habitat or to the use 
by man of fish that frequent that water. 
 

Subsection 36(3) makes no allowance for a mixing or dilution zone. 

301 In the application of the Fisheries Act, court cases have established that a discharge or 
effluent that is acutely lethal to fish is deleterious. In other words, results of tests 
designed to determine whether fish will die in an effluent or discharge within a specified 
time period is one factor in determining whether a discharge is "deleterious". However, 
any substance with a potentially harmful chemical, physical or biological effect on fish or 
fish habitat would be deleterious. For example, substances that negatively alter or 
impact rearing areas or spawning grounds, or interfere with reproduction, feeding or 
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respiration of fish at any point in their life cycle would also be considered to be 
deleterious. 

302 In the context of this project, acid rock drainage and metal leaching potential is the key 
water quality issue. The Project will require tunnelling or trenching in bedrock, and 
excavation of surficial material. The optimal method of final disposal of excavated 
material will depend on its geochemical stability. Some altered volcanic rocks in British 
Columbia have significant concentrations (>5 %) of reactive iron-bearing sulphide 
minerals. Weathering may cause the sulphide minerals to oxidize, forming weak acids 
which in turn may leach toxic concentrations of heavy metals like zinc into fish habitat. 

303 Meeting the requirements of the Fisheries Act is mandatory, irrespective of any 
provincial regulations or permits. Further, this submission does not constitute an 
authorization pursuant to subsection 36(4) of the Fisheries Act, and any deposit of a 
deleterious substance into water frequented by fish may constitute a violation of the 
Fisheries Act and warrant enforcement action. 

 

6.2 ANALYSIS AND ASSESSMENT 
 

304 Section 7.4.6 of Volume 6A of the Application (Exhibit A1T0F4) identifies eight known 
potentially acid rock drainage sites, outlines an acid rock drainage management 
methodology that will follow guiding principles, and indicates that the finalization of 
plans for dealing with acid generating rock is expected during final design. 
 

305 Under Question 7.29 of the Response to Government of Canada Submission 
September 2010 (Exhibit A1V7R3) and Question 32 of the Northern Gateway Response 
to Federal Government IR No. 1 (Exhibit A2E8J0), the Proponent has stated that site-
specific mitigation measures for acid rock drainage will be developed during detailed 
engineering and committed to engaging appropriate regulatory agencies, including 
Environment Canada, for the development of final acid rock management procedures 
and mitigation measures. 
 

306 Environment Canada is satisfied that the foregoing approach and commitment should 
provide a reasonable expectation that water quality should not be impacted from acid 
rock drainage. 

 

 
 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=620139&objAction=Open&vernum=1
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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Recommendation #6-1: 
 

307 Environment Canada recommends that the Proponent meet the commitment of 
engaging appropriate regulatory agencies, including Environment Canada, in the 
development of final acid rock management procedures and mitigation measures 
prior to construction of the Project (as committed under Question 7.29 of the 
Response to Government of Canada Submission September 2010 (Exhibit 
A1V7R3) and Question 32 of Northern Gateway Response to Federal Government 
IR No. 1 (Exhibit A2E8J0)). 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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7.0 DISPOSAL AT SEA 
 

7.1 CONTEXT 
 

308 Environment Canada regulates disposal at sea under the Canadian Environmental 
Protection Act, 1999 (CEPA 1999) to protect the marine environment and human health 
from adverse effects of waste disposal. CEPA 1999 prohibits the disposal of wastes and 
other matter at sea within Canadian jurisdiction and by Canadian ships in international 
waters and waters under foreign jurisdiction, unless the disposal is done under a permit 
issued by the Minister. Permits typically govern timing, handling, storing, loading, 
placement at the disposal site and monitoring requirements. Only those substances 
listed in Schedule 5 of CEPA 1999 may be considered for disposal at sea. The permit 
system allows Canada to meet international obligations under the London Convention, 
1972 and the 1996 Protocol to the Convention.  
 

309 There are two regulations under CEPA 1999 that govern disposal at sea: Disposal at 
Sea Regulations, and Regulations Respecting Applications for Permits for Disposal at 
Sea. Permits are granted on a case-by-case basis after an application and review 
process. Applicants must also comply with the Assessment of Waste or Other Matter in 
Schedule 6 of CEPA 1999, which requires consideration of other disposal options, such 
as recycling and means to prevent or reduce the generation of waste.  
 

310 Once a permit is issued, Environment Canada conducts periodic inspections during 
disposal operations to ensure compliance with the permit's conditions. Oversight of 
compliance is a shared responsibility between Environment Canada’s Disposal at Sea 
Program and its Enforcement Branch. After disposal operations are completed, 
monitoring studies are conducted at selected sites to verify that permit conditions were 
met and that scientific assumptions made during the permit review process were correct 
and sufficient to protect the environment. Results of the monitoring studies are 
considered in future permit assessments. 
 

7.2 ANALYSIS AND ASSESSMENT 
 

311 Under Question 33 of the Northern Gateway Response to Federal Government IR No. 1 
(Exhibit A2E8J0), the Proponent offered Environment Canada additional points of 
clarification helpful to determining the potential requirement for a disposal at sea permit 
under CEPA 1999. Specifically, the Proponent indicated that dredged material will be 
disposed of on land at the excess cut disposal area. Total overburden dredging 
quantities will be approximately 30,000 cubic metres (m3), and the estimated volume of 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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rock blasting material that will be recoverable by dredging is approximately 15,000 m3. 
 

312 Further, under Question 1 of the Northern Gateway Response to Federal Government 
IR No. 2 (Exhibit A2I9D0), Environment Canada received confirmation from the 
Proponent that project alterations, as the project progresses through the design stages, 
will not result in disposal at sea activities being proposed that would require a disposal 
at sea permit under CEPA 1999. 
 

313 Based on all available information provided by the Proponent to date, Environment 
Canada confirms that a disposal at sea permit will not be required, nor is one 
anticipated in the future. 
 

314 While Environment Canada acknowledges that a disposal at sea permit is not 
anticipated in the future, Environment Canada advises that, should a disposal at sea 
permit be sought for activities that have not been assessed as part of the Joint Review 
Panel process, a new environmental assessment would likely be triggered under 
paragraph 5(1)(d) of the Canadian Environmental Assessment Act. 
 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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8.0 SUMMARY OF RECOMMENDATIONS 
 

Recommendation #2-1: 
 

315 Environment Canada recommends that the Proponent make available data describing 
the physical properties and the chemical distributions (also refer to Recommendation 
#2-2) of hydrocarbon products to be shipped to spill responders, regulators and 
researchers for the lifetime of the Project. An evaluation of the behaviour and fate 
modelling requires the interfacial tension, emulsion and simulated distillation data, 
provided by the Proponent in the original data reports, beyond the usual commercial 
information provided by petroleum producers. As well as data for fresh hydrocarbon 
products, data for the evaporated products are also important. Access to the empirical 
weathering data are also very important for planning and further understanding the 
behaviours and effects of these products when spilled. Ideally, these data would be 
stored electronically to ensure immediate availability to responders in the event of a 
spill. Environment Canada is prepared to offer additional guidance with respect to 
electronic standards for hydrocarbon product information and availability. 

316 Environment Canada notes that under Question 98 of the Northern Gateway Response 
to Federal Government IR No. 1 (Exhibit A2E8J0), the Proponent did commit to 
providing data on the physical properties of each Project-specific hydrocarbon within 
detailed Oil Spill Response Plans. 

 

Recommendation #2-2: 
 

317 In order to account for the majority of the PAHs in the hydrocarbon products, as 
requested  in Question 100 in the Northern Gateway Response to Federal Government 
IR No. 1 (Exhibit A2E8J0), Environment Canada recommends that the Proponent 
provide data on the alkylated homologous families for the most abundant 2-, 3- and 4-
ring PAH series (naphthalenes, fluorenes, phenanthrenes, chrysenes and 
dibenzothiophenes). In addition, data on the resin and asphaltenes content in the 
specimen hydrocarbon products should be provided. These data should be provided for 
both the fresh hydrocarbon products and weathered samples, and made available to 
ensure immediate availability to responders in the event of a spill as recommended in 
Recommendation #2-1.  

 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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Recommendation #2-3: 
 

318 Environment Canada recommends that the Proponent consider an ongoing research 
effort into the environmental behaviour and fate models for the hydrocarbon products to 
be shipped. Suggested topics include: product weathering, dispersion and oil-
suspended particulate matter interactions, product submergence, and remediation 
options for removing persistent oil from typical shorelines in the Confined Channel 
Assessment Area and Open Water Area. The “Orimulsion Shorelines Studies Program” 
could be used as a model for such work. Such a research effort would be linked to 
additional spill modelling studies as recommended in Recommendation #2-9 in section 
2.2.2 of this submission. 

 

Recommendation #2-4: 
 

319 Environment Canada recommends that the Proponent commit to ongoing measurement 
of the oil properties, chemical distributions and selected behaviours relevant to spill 
response preparedness, as the products shipped change with time. Environment 
Canada is prepared to aid the Proponent in selecting what should be measured and by 
which protocols. 

 

Recommendation #2-5: 
 

320 For the hydrocarbon products to be shipped, Environment Canada recommends that 
the Proponent facilitate acquisition of samples (upon request) by regulators and other 
researchers for the purposes of research into environmental fate and behaviour of the 
product classes.  

321 Environment Canada notes that the Northern Gateway Response to Federal 
Government IR No. 2 Question 2.82 indicated that the Proponent is prepared to 
facilitate acquisition of samples by Environment Canada. 
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Recommendation #2-6: 

 

322 Environment Canada recommends that the Proponent make clear, using a net 
environmental benefit approach (e.g. Efroymson et al., 2003), the appropriate options to 
be considered when developing site-specific spill response plans. Specific response 
options should be listed as appropriate, while others, which would not result in a net 
benefit, should not be given further consideration for the site-specific situation. 

323 Environment Canada notes that the use of a net environmental benefit analysis was 
referenced in the Northern Gateway Response to Federal Government IR No. 1 
Question 108 (Exhibit A2E8J0). 

 

Recommendation #2-7: 

 

324 Where dispersants are contemplated as part of a possible response option, 
Environment Canada recommends that the Proponent test dispersant effectiveness 
using the ASTM F2059 test (reference below) for all hydrocarbon products to be 
shipped. Test variations which include cold water conditions should also be considered.  

 

Recommendation #2-8: 

 
325 Environment Canada recommends that the Proponent provide specific examples of 

existing oil spill response option protocols in its detailed site-specific spill response 
plans. These should capture existing best practices for spill response. Environment 
Canada is willing to aid the Proponent in locating these resources. 

 

Recommendation #2-9: 

 

326 Environment Canada recommends that the Proponent undertake additional spill 
modelling and risk assessment studies based on current state-of-the art knowledge and 
practice. The Department suggests that the Proponent consider convening an expert 
scientific committee to oversee the definition, scope and delivery of such research 
studies, including the choice of modelling scenarios, the selection of appropriate models 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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and inputs, and the approach to accounting for variability and model validation. The 
committee should include various scientific disciplines including oceanography, 
meteorology, marine biology, oil spill chemistry and behaviour and numerical modelling. 

327 Environment Canada further recommends that previous and ongoing spill modelling and 
risk assessment studies for similar project types be considered in the planning and 
delivery of additional modelling work related to the proposed Project. Among these 
studies, the Aleutian Islands Risk Assessment Project (available at: 
www.aleutiansriskassessment.com) is highly recommended. The Cook Inlet Maritime 
Risk Assessment Project (available at: www.cookinletriskassessment.com) is also 
recommended, although studies in this case are less advanced.  

328 Such research would be linked to additional spill behaviour and fate studies as 
recommended in Recommendation #2-3 in section 2.2.1.1 of this submission. 
 

Recommendation #3-1: 
 

329 Environment Canada recommends that, in order to minimize impacts to breeding 
migratory birds, the Proponent avoid habitat destruction (e.g. vegetation clearing and 
disturbance-related activities) at a minimum between the period of March 15 and August 
15 of any year. Depending on the specific location along the pipeline corridor, a 
narrower window may be applicable; upon request, Environment Canada will provide 
additional specific advice in relation to this matter. In addition, Environment Canada 
expects the Proponent to use best management practices to minimize impacts to 
migratory birds, including inadvertent destruction of nests or killing of birds. Environment 
Canada recommends that any filling, draining or other destruction of wetlands with 
wetland dependent species not take place until August 31 at the earliest, to ensure that 
migratory birds have had sufficient time to fledge and disperse. If the Proponent has a 
priori knowledge of an active nest, it must be protected with a suitable buffer until the 
young have fledged. 
 

Recommendation #3-2: 
 

330 Environment Canada recommends that, in addition to survey commitments identified in 
Northern Gateway Response to Federal Government IR No. 2 Question 2.60 (Exhibit 
A219D0), the following surveys be completed by the Proponent prior to the finalization 
of the pipeline centreline:  

http://www.aleutiansriskassessment.com/
http://www.cookinletriskassessment.com/
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• Surveys for swifts (e.g. Black Swift)  
 

• Surveys for swallows (e.g. Barn Swallow) 
 

331 These surveys should be focused on areas where construction would coincide with high 
suitability habitat for these species.  

332 In addition, it is recommended that the pre-construction Breeding Bird Survey replicate 
the 2006 Survey completed by the Proponent. The Breeding Bird Survey should: 

• Provide coverage in major habitat types that support relatively high bird 
densities, high species richness and/or high species diversity. The Breeding 
Bird Survey should not focus on species at risk only, but also on birds. 
 

• Each station should be sampled twice/year (earlier and later in the breeding 
season). 

 

333 Furthermore, it is recommended that follow-up monitoring be completed for breeding 
birds in priority habitats (e.g. wetlands, riparian areas; others as defined by the data). 

334 It should be noted that Environment Canada may recommend further surveys for other 
species not identified to date, based on future species assessments or listings (e.g. 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC), SARA).  

335 Where biodiversity hotspots are identified based on the accumulated survey work and 
other data sources, additional efforts should be made to avoid (e.g. micro-routing) and 
minimize (e.g. detailed mitigation measures developed within the Construction 
Environmental Protection and Management Plan) impacts to these habitats. In such 
situations, it is recommended that micro-routing or other mitigation proposed be 
reviewed by Environment Canada. 

 

Recommendation #3-3: 
 

336 Environment Canada recommends that, in order to minimize impacts to migratory avian 
species at risk, the Proponent avoid habitat destruction (e.g. vegetation clearing, initial 
grading) at a minimum during the period March 15 to August 15 of any year. Provincially 
sensitive species and SARA-listed species may require species-specific timing 
restrictions which also need to be observed. For further information regarding species-
specific timing restrictions for SARA-listed species, the Proponent is directed to the 
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Petroleum Industry Activity Guidelines for Wildlife Species at Risk in the Prairie and 
Northern Region (2009) (see Appendix 1). Please note the changes found in Table 3-1, 
to the setback distances outlined in the aforementioned document. 

 

337 For Marbled Murrelet it is recommended that the Project avoid clearing within any 
Wildlife Habitat Areas or Old Growth Management Areas. Areas of suitable habitat 
within the Project Development Area should also be avoided through micro-routing and 
minimization of the Project footprint; in particular, efforts should be made to avoid 
bisecting large tracts of undisturbed suitable habitat which are important for the 
continued persistence of this species.   

338 For species at risk generally (i.e. avian AND non-avian) where habitat loss and 
fragmentation are known limiting factors, it is recommended that areas of suitable 
habitat (as identified through habitat suitability mapping and species at risk surveys) be 
avoided by the Project through micro-routing and the use of existing disturbed areas to 
the fullest extent possible. Habitat suitability maps and survey data should also be used 
to identify areas that support multiple species at risk, and additional efforts should be 
made to avoid or minimize impacts in those areas. 

 

Recommendation #3-4: 
 

339 Boreal Caribou 

• Environment Canada recommends that the Project, where it crosses the Little 
Smoky local population range, be located in areas of fire disturbance within the last 
40 years and/or in unbuffered anthropogenic footprints in order to reduce the risk of 
the Project destroying habitat that is proposed as critical habitat in the proposed 
national recovery strategy.   
 

• Environment Canada recommends that measures proposed by the Alberta 
Sustainable Resource Development (Attachment IR 76b) to Northern Gateway 
Response to Federal Government IR No. 1 (Exhibit A2E8K0)), including minimizing 
habitat disturbance (e.g. use of existing footprint/disturbances, minimizing right-of-
way width, minimizing temporary workspace), ensuring no net gain of access 
(implementation of access management plan, reclaim access routes), and carrying 
out 4:1 ratio of habitat restoration for habitat destroyed, be implemented. These 
measures are consistent with the broad strategies and general approaches to meet 
objectives, which are identified in the proposed national recovery strategy and can 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725454&objAction=Open&vernum=1
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be expected to reduce the impact of the Project to this local population of caribou. 
Furthermore, measures which restore habitat and reclaim access routes are 
considered to be a high priority for recovery of this local population.   

 

340 Southern Mountain Caribou 

• Environment Canada recommends that, in order to avoid destruction of habitat 
identified as critical habitat in a final recovery strategy, a decision on the Project 
footprint would need to be made in the context of the results of the critical habitat 
identification within the final recovery strategy for SMC. It is important to highlight 
the possibility that critical habitat for SMC is expected to be identified to the extent 
possible in a final recovery strategy within a timeline that would overlap with that of 
the approval and early construction of the Project (i.e. likely within the next 12-24 
months).  
 

• If it is determined that the above timing for decision making is not appropriate, 
Environment Canada recommends that in addition to managing linear feature 
density, through the Proponent’s ‘no net gain in linear feature objective’ (as 
described in Northern Gateway’s Response to JRP IR 3 (Exhibit A2C5T3)) that 
disturbance to caribou habitat be avoided and mitigated. This includes,  
 

o routing the Project within or as close as possible to existing development 
footprints so as to minimize habitat clearing; and, 
 

o implementing a 4:1 ratio of habitat restoration to habitat destroyed within 
those ranges of caribou habitat that are relatively more disturbed. This 
should be applied to the area that is within the Narraway local population 
range and the Bearhole-Redwillow area of the Quintette local population 
range.  
 

• Environment Canada recommends that micro-routing be done in consultation with 
provincial experts on SMC. 
 

• Environment Canada recommends that, in addition to ensuring a no net gain in 
access within SMC habitats, that access management measures be applied within 
the Project area wherever possible in order to minimize access (and thus 
opportunities for movement of predators) into SMC habitat.  
 

• Environment Canada recognizes that access control measures aimed at managing 
human access may not affect access by predators. Environment Canada 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=710963&objAction=Open&vernum=1
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recommends active management of early seral stage vegetation within the Project 
area; as well as reclamation of cleared areas to provide grasses and trees (rather 
than shrub vegetation). These measures are intended to avoid attracting ungulates 
and to reduce use of corridors by predators. Together with other actions, in 
particular, reduction of line of sight as referenced in the Application, these measures 
can help mitigate the potential for increased predation pressure on caribou as a 
result of Project construction and operation. 
 

• Environment Canada recommends an adaptive management approach for 
mitigation. The purpose of such an approach would be to ensure that effectiveness 
of mitigation measures, such as reductions to line of sight, habitat restoration, 
decommissioning of access, etc. is monitored and measures are adjusted as 
needed during the operation of the Project in order to ensure objectives regarding 
habitat disturbance and access are achieved. 

 

Recommendation #3-5: 
 

341 Environment Canada advises that for portions of the Project that could impact 
threatened, endangered and extirpated species at risk, their residences or their critical 
habitat, on federal lands, a permit under subsection 73 of SARA would be required to 
undertake the work. For more information the Proponent is directed to the Species at 
Risk Act Public Registry at: www.sararegistry.gc.ca/sar/permit/permits_e.cfm.   

 

Recommendation #3-6: 
 

342 Environment Canada advises that the Federal Policy on Wetland Conservation’s goal of 
no net loss of wetland functions applies to wetlands that would be impacted by the 
Project as follows: 

- Wetlands on federal lands and in federal waters 
 

In British Columbia 

- Provincial red and blue-listed ecological wetland communities; and 
 

- Wetlands within areas defined by the Canadian Intermountain Joint Venture (see 
Figure 3-1) as priority wetland conservation areas for migratory birds 
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In Alberta 

- Wetlands in the White Areas (settled areas) of Alberta (see Figure 3-2).  
 

343 Environment Canada recommends that the hierarchy of avoidance, minimization and 
compensation be used to achieve no net loss of functions for these wetlands. 

 

Recommendation #3-7: 
 

344 Environment Canada recommends that, prior to commencement of Project activities, a 
detailed assessment of wetland functions be completed for wetlands that would be 
impacted by the Project as committed to by the Proponent under Northern Gateway 
Response to Federal Government IR No. 2, Question 54 (Exhibit A2I9C9). This 
assessment should include surveys to identify the presence and distribution of migratory 
birds and species at risk in relation to potentially impacted wetlands and associated 
riparian areas. In addition, this would include an assessment of other potentially 
impacted functions (hydrology, biochemical cycling, habitat, climate). The assessment 
in the form of a report should be completed to the satisfaction of Environment Canada 
and other relevant agencies at least 180 days prior to commencement of construction 
activities.  

 

Recommendation #3-8: 
 

345 Environment Canada recommends that avoidance of wetlands and associated riparian 
areas be carefully considered in the determination of the final centreline and auxiliary 
facilities for the pipeline. Furthermore, it is recommended that in cases where it is 
determined that avoidance cannot be achieved, that the Proponent document why 
avoidance could not be achieved, and provide the relevant agencies with a report for 
review and discussion (with the Proponent) such that a final report is completed to the 
satisfaction of Environment Canada and other relevant agencies prior to the finalization 
of the pipeline route and at least 180 days prior to commencement of construction 
activities.  

346 In addition, Environment Canada recommends that documented efforts be made to 
protect wetlands from the risk of an oil spill; this should include avoidance of areas of 
high functioning, and ecologically important wetlands in final route selection for the 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764212&objAction=Open&vernum=1
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pipeline and implementation of best management practices throughout the life of the 
Project.   

 

Recommendation #3-9: 
 

347 In areas of the Project where the Federal Policy on Wetland Conservation goal of no net 
loss applies and impacts to wetlands cannot be avoided, Environment Canada 
recommends that minimization of impacts on wetlands should be pursued through 
measures such as winter construction, reduced risk timing periods (relevant 
management agencies should be consulted for advice on reduced risk timing windows 
for species under their jurisdiction). Where impacts cannot be mitigated through 
avoidance and mitigation, impacts should be monitored and compensation should be 
provided where it is demonstrated that there are ongoing effects (i.e. effects lasting 
longer than 5 years).  

348 With respect to wetland compensation, Environment Canada recommends: 

- A ratio of 2:1 of area of wetland restored/created to original wetland area 
impacted should be used, except in the settled areas of Alberta where a 3:1 ratio 
should be used. 
 

- The preferred method of compensation is restoration of drained or altered 
naturally occurring wetlands. Restored wetlands are preferred over enhanced 
wetlands, both of which are preferred over newly created wetlands. Furthermore, 
preference is for restoration of the same wetland types as those impacted. 
 

- Lost wetland functions should be compensated on-site if site conditions are 
suitable for wetland functions. Second preference is in the same watershed from 
which they were lost. Third preference is in the same ecosystem from which they 
were lost. 
 

349 In addition, it is recommended that the hierarchy be applied broadly to the Project for 
wetlands and associated riparian areas that support species listed under the Species at 
Risk Act, and/or supporting important breeding populations of migratory birds.  

350 In other areas where the Wetland Policy goal of no net loss does not explicitly apply, it 
is still recommended that the Proponent take all feasible measures to reduce impacts to 
wetland functions through the mitigation hierarchy of avoidance and minimization.   
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Recommendation #3-10: 
 

351 Environment Canada recommends that wetland monitoring be implemented for a period 
of time post-construction to ensure that no net loss goals are met. Upon completion of 
the monitoring period, compensation is required for, any residual wetland function 
effects remaining. The appropriate period of time for monitoring is five years; however, 
three years of monitoring would be considered acceptable, provided that compensation 
is based on residual wetland function effects present at the end of the third year of 
monitoring.   

 

Recommendation #3-11: 
 

352 Environment Canada recommends that further review of short and long-term, lethal and 
sublethal effects of oil exposure on marine birds, which considers the range of available 
scientific literature on the subject, be provided by the Proponent (as committed to in the 
Northern Gateway Response to Federal Government IR No. 2, Question 76 (Exhibit 
A2I9D0)).  The review should focus on literature related to the Exxon Valdez oil spill and 
not be limited to the key indicator species. This analysis is important for understanding 
the potential duration and severity of effects of an oil spill on marine birds.  

 

Recommendation #3-12: 
 

353 As per the ‘Framework for the Marine Environmental Effects Monitoring Program’13 
(Exhibit A2I9G6), the Proponent has identified a commitment to collect three years of 
additional baseline information in the marine environment prior to commencement of 
operations. Should a positive Project decision be made, Environment Canada would 
support this commitment and recommends that the baseline be developed as follows: 
Generally, the baseline must indicate abundance and distribution of important 
ecosystem components, as well as of underlying ecological processes that maintain the 
function and diversity of those ecosystems. 

354 The baseline must be at a relevant spatial scale, in this case including both confined 
channel and open water areas. With respect to marine birds, Environment Canada 
advises that an adequate baseline for the Project must include: 

                                            
13 Environment Canada did not have the opportunity to review a draft of this document before it was submitted to the Panel.  

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764660&objAction=Open
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• Marine bird abundance and distribution: by season (4 seasons); by habitat 
(inlets, nearshore, pelagic); for multiple years (at least 3; complete and 
consecutive).  

• Spatial and temporal variation in marine bird prey including density, distribution 
and productivity of benthic invertebrates and forage fish. 

• Contaminants background including hydrocarbons (prey, sediment, water 
column) and CYP1A in marine birds.  

• Studies to link variation in marine bird abundance, distribution and movement 
patterns to environmental variation. 

 

355 To ensure that the baseline and monitoring work is adequate, it is highly recommended 
that the details of the Environmental Effects and Monitoring Program, including details 
on baseline information to be collected, be developed to the satisfaction of Environment 
Canada (and other agencies/parties, as deemed appropriate). Should the Project 
proceed, this would be an area of high importance for Environment Canada.  

 

Recommendation #4-1: 
 

356 Environment Canada recommends that the Proponent provide final estimates of design 
flood values to Environment Canada in order to review design flood methodology and 
values. 

 

Recommendation #5-1: 
 

357 Environment Canada recommends that the Proponent commit to consultation with 
Environment Canada, provincial agencies, and other stakeholders as appropriate, 
regarding ongoing and revised air quality assessments/dispersion modelling (as 
applicable). 

358 Environment Canada recommends that the Proponent meet commitments made under 
Question 82 and 84 of the Northern Gateway Response to Federal Government IR         
No. 1 (Exhibit A2E8J0), and Question 2.69 of Northern Gateway Response to Federal 
Government IR No. 2 (Exhibit A2I9D0) of:  

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=764215&objAction=Open
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• collaborating with stakeholders in the design and implementation of the Air 
Quality and Emissions Management Plan; 
 

• annual reporting of the Air Quality and Emission Management Plan to 
federal/provincial governments and other stakeholders as appropriate; and 
 

• adherence to Canada-wide Standard principles, including application of ‘best 
available technology economically achievable’ principles. 
 
 

Recommendation #6-1: 
 

359 Environment Canada recommends that the Proponent meet the commitment of 
engaging appropriate regulatory agencies, including Environment Canada, in the 
development of final acid rock management procedures and mitigation measures prior 
to construction of the Project (as committed under Question 7.29 of the Response to 
Government of Canada Submission September 2010 (Exhibit A1V7R3) and Question 
32 of the Northern Gateway Response to Federal Government IR No. 1 (Exhibit 
A2E8J0)). 

 

https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=646485&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
https://www.neb-one.gc.ca/ll-eng/livelink.exe?func=ll&objId=725499&objAction=Open
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