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CAVEAT: This paper has been developed for discussion purposes only and in no way are the 
contents intended to pre-judge the outcome of discussions with communities and resource 
management boards with respect to their participation in northern conservation initiatives.  
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Executive Summary 
 
 
Over the past two years, there has been a renewed interest in the development of hydrocarbon 
reserves, particularly natural gas, in the western Arctic. A number of development scenarios 
have been proposed for the development and transportation of natural gas from the Mackenzie 
Delta and Alaska to southern markets. To ensure that the federal government is well prepared 
to deal with formal applications, the Department of Indian and Northern Affairs (DIAND) is 
undertaking a review of the key issues and data gaps associated with each of four scenarios for 
the development and transportation of natural gas.  
 
Kavik-AXYS Inc., in association with LGL environmental research associates, has been retained 
by DIAND to prepare a report describing the key issues associated with these development 
scenarios.  
 
The purpose of this report is to provide a summary of the environmental issues associated with 
the development and transportation of gas reserves in the western Canadian Arctic, as well as 
the transportation of natural gas from fields in northern Alaska, particularly Prudhoe Bay. This 
report focuses on four scenarios: 1) the development of the Mackenzie Delta gas field 2) the 
Mackenzie Valley pipeline from Inuvik to northern Alberta 3) the “over-the-top” pipeline from 
Prudhoe Bay to Inuvik 4) the Yukon portion of the Alaska Natural Gas Transportation System 
route (ANGTS) from Boundary Creek, Yukon to Watson Lake, Yukon. 
 
This report examines the issues, data gaps and needs associated with natural gas 
developments for each of the scenarios. The scope of the work does not include issues 
pertaining to archaeological or historical resources, potential effects on human health, or socio-
economic impacts and benefits. The report does not consider the possible development of 
offshore gas fields in Canada and it also does not consider upset scenarios. The report is not 
intended to be a comprehensive gap analysis nor does it attempt to assign responsibility for 
collecting the information. Finally, the report is not intended to emulate an environmental impact 
assessment. These tasks cannot be undertaken until there is a proposal on the table.  
The specific objectives of this review are to: 
1.  Identify key environmental issues associated with: 

• gas field development in the Mackenzie Delta region; and  

• pipelines to transport oil and gas from the Canadian Beaufort Sea and the Prudhoe Bay 
area of Alaska. 

2. Identify information gaps which may limit the ability of the Government of Canada to: 

• effectively evaluate and manage the issues; and  

• rationalize the nature or timing of research and monitoring programs. 
3. Identify actions required by the Government of Canada to prepare it to evaluate proposals 

for development of gas reserves in the western Canadian Arctic and the transportation of 
this gas and Alaska natural gas to southern markets. 

 
The development of this report was assisted by two informal meetings of representatives of the 
consultants and the clients. The range of issues were subdivided by discipline and then ranked 
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for each of the four scenarios. The disciplines were as follows: air, soils, water, freshwater fish, 
resource use, geotechnical concerns, vegetation, terrestrial mammals, birds, biodiversity, 
species at risk, protected spaces, land use, land claims, cumulative effects and climate change.  
 
The following is a brief synopsis of the key issues for each of the scenarios.  
 
The Mackenzie Delta Gas Field 
 
The most important issues associated with the potential development of the Mackenzie Delta 
gas field are the potential impacts of the project on: 
 
• the cumulative effects of all human activities in the Delta, particularly on resource use by 

beneficiaries of comprehensive claims;  
• beluga whale feeding, migration and calving with consequential effects on the beluga hunt 

by people from Aklavik, Inuvik and Tuktoyaktuk;  
• polar bear and grizzly bear dens and the mortality of bears through control actions; 
• spawning, overwintering, rearing and migration habitats of freshwater fish; 
• permafrost (and the effects of changes to permafrost on the pipeline); 
• subsidence as a result of depletion of reservoirs of natural gas; 
• staging and nesting migratory birds; 
• habitats of terrestrial mammals and, in particular, fragmentation of those habitats; 
• peregrine falcons; 
• biodiversity; 
• representation of ecoregions as protected spaces; and 
• landscapes in combination with the effects of climate change (the potential effects of climate 

change are not well understood but they have the potential to be significant). 
 
The Mackenzie Valley Pipeline 
 
The most important issues associated with the potential development of a pipeline down the 
Mackenzie Valley are the potential impacts of the project on: 
 
• the quality of surface water; 
• permafrost (and the effects of changes to permafrost on the pipeline); 
• bank erosion associated with water crossings and approaches; 
• staging and nesting migratory birds; 
• resource use by beneficiaries of comprehensive claims primarily as a result of increased 

road and trail access caused by the pipeline; 
• nesting birds of prey; 
• representation of ecoregions as protected spaces; and 
• landscapes in combination with the effects of climate change (the potential effects of climate 

change are not well understood but they have the potential to be significant). 
 
The “Over-The-Top” Pipeline 
 
Three options are being explored with respect to the potential for an “over-the-top” pipeline: the 
foreshore, the nearshore and the offshore. The magnitude of the potential impacts varies with 
each of the options. The issues associated with each of these options are treated separately in 
the report. In general, the most important issues that this report identifies for the “over-the-top” 
route are the potential impacts of the project on: 
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• the wilderness status of some areas; 
• resource use by beneficiaries of comprehensive claims primarily as a result of increased 

access; 
• the migration of bowhead whales; 
• concentrations of ring and bearded seals; 
• polar bear maternity dens and mortality of polar bears through control actions; 
• summer aggregations of caribou from the Porcupine herd; 
• staging and nesting migratory birds;  
• representation of ecoregions as protected spaces; and 
• landscapes in combination with the effects of climate change (the potential effects of climate 

change are not well understood but they have the potential to be significant). 
 
There are also concerns with respect to the risk to an offshore line as a result of ice scouring, 
and the attendant human activity required to monitor or repair the line.  
 
The Alaska Natural Gas Transportation System Pipeline (ANGTS)  
 
 The most important issues associated with the potential development of a pipeline along the 
ANGTS route are the potential impacts of the project on: 
 
• quality of surface water; 
• habitats of terrestrial mammals and, in particular, fragmentation of those habitats; 
• the distribution and abundance of wildlife primarily as a result of increased access and 

associated hunting; 
• cumulative effects; 
• biodiversity; 
• representation of ecoregions as protected spaces; and 
• landscapes in combination with the effects of climate change. 
 
The data gaps and needs are reviewed for each of the four scenarios in the report. Many of the 
data gaps and needs can only be dealt with in an effective manner in the context of a formal 
application from a proponent. Once there is an application, governments, management boards 
and other stakeholders will be in a position to focus their attention on the specific issues, data 
gaps and needs associated with the particular project. There are, however, some intermediate 
steps that could be taken in the short term that would increase the level of preparedness of 
stakeholders to cope with a project and thereby reduce potential obstacles that could slow down 
the review of projects. These steps include, but are not limited to: 
 
• the selective enhancement and standardization of digital databases for each of the routes; 
• an examination of what cumulative effects assessment really means in the context of gas 

pipeline development; 
• the development of a compendium on the biodiversity of each of the routes; and  
• the inclusion of the environmental information that already exists in a central database in a 

digital format. 
 
An overview of the potential issues associated with the proposed development and 
transportation of natural gas through Northern Canada is included in this Executive Summary as 
Table 1.  
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Table 1: Overview of potential issues associated with the proposed development and transportation 
  of natural gas through Northern Canada1 

 
 

Over-the-Top 

 

Group Issue Mackenzie 
Delta 

Mackenzie 
Valley 

Foreshore 
(Winter)  

Nearshore 
(Winter) 

Offshore 
(Summer) 

ANGTS 

 Impact of project on offshore habitats - - - - - - - - L - - 
 Impacts of winter construction on overwintering habitat of fish if 

route crosses river deltas - - - - M - - - - - - 

 Disruption and sedimentation of the nearshore band of warm 
brackish water during summer construction - - - - - - - - - - - - 

Marine fish 

 Impacts due to site location of causeway or docks on fish 
migration for both small and large fish – could be a concern with 
potential future development of the Mackenzie Delta gas field 

- - - - - - - - - - - - 

 Effects of activities on behaviour, distribution, abundance and 
productivity of bowhead whales  - - - - L  L H - - 

 Effects of the bowhead hunt on project  - - - - winter winter L - - 
 Disturbance to beluga whale populations  H - - winter winter M - - 
 Sensory disturbance to ringed seals - - - - L M VL - - 
 Sensory disturbance to bearded seals - - - - - - - - VL - - 
 Interactions with polar bears - - - - M H L - - 

Marine mammals 

 Disturbance to polar bear dens  - - - - M L VL - -  
Groundwater  Impacts on known groundwater discharges that provide important 

fish overwintering areas L L L - -  - -  L 

 Localized spill of contaminants VL VL VL L - -  VL Surface water 
quality  Localized sedimentation and associated cumulative effects L M L - -  - -  M 

 Localized effects on surface water flow regimes due to crossing 
of streams and rivers by pipelines L L L - -  - -  L 

Surface water 
quantity 

 Cumulative effects on volume and timing of water flows in 
combination with other activities VL VL - -  - -  - -  VL 

Freshwater fish  Sedimentation impacts to spawning and rearing habitat VL L L - -  - -  L 
                                                
1 The level of concern is indicated in each cell: VL, L, M, H and VH correspond to very low, low, medium, high and very high; the mark “- - “ indicates that the potential issue was 

considered but there was not compelling reason to indicate a concern based on the information available; the mark “a “ indicates that there is a concern but there is not 
enough information available to rank the concern.  
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Over-the-Top 

 

Group Issue Mackenzie 
Delta 

Mackenzie 
Valley 

Foreshore 
(Winter)  

Nearshore 
(Winter) 

Offshore 
(Summer) 

ANGTS 

 Impacts on known groundwater discharges that provide important 
fish overwintering areas L L L - -  - -  L 

 Direct damage to fish habitat L L L - -  - -  L 
 Localized spill of contaminants VL VL VL - -  - -  VL 
 Effects of timing of project on spawning, overwintering, rearing 

and migration habitats M L M - -  - -  L 

 

 Impacts of gravel removal and transport on spawning and rearing 
habitat - -  - -  L L L L 

 Localized spills of contaminants (implementation of the 
Environmental Protection Plan (EPP) will minimize this) VL VL VL - -  - -  VL Aquatic 

ecosystems 
 Effects of sedimentation on drinking water quality VL VL VL - -  - -  VL 
 Effect of ice scour on pipeline - -    H H - -  
 Slope destabilization (implementation of the EPP will limit this) L L - -  - -  - -  L 
 Disturbance of permafrost H M VL - -  - -  VL 
 Bank erosion associated with water crossings and approaches 

(EPP will limit) M M VL - -  - -  VL 

Geotechnical 
and terrain 
considerations 

 Subsidence as a result of reservoir depletion  H - -  - -  - -  - -  - -  
 Localized effects of air emissions from gas processing and 

compressor stations on sensitive vegetation like lichens L L L - -  - -  L 

 Losses or modification of small vegetated areas (rare 
communities) L L - -  - -  - -    

Vegetation 

 Cumulative losses of certain vegetation communities in 
association with other human activities (e.g., logging, firewood) VL VL - -  - -  - -  VL 

 Sensory disturbances due to project H M VL M L - -  
 Effects of small scale spills of fuel and hazardous materials on 

survival and nesting habitats L L L L L L 

 Loss of key habitats (e.g., staging, nesting and molting areas) M L VL - -  - -  L 
 Increased mortality risk due to collisions with structures (e.g., 

towers, powerlines, wires) L L - -  - -  - -  L 

Migratory birds 

 Cumulative effects of habitat loss and fragmentation M L - -  - -  - -  L 
 Direct alteration or loss of wildlife habitat M L L - -  - -  L 
 Habitat fragmentation H L L VL VL L 

Terrestrial 
mammals 

 Blockage or deflection of movements H M M - -  - -  M 
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Over-the-Top 

 

Group Issue Mackenzie 
Delta 

Mackenzie 
Valley 

Foreshore 
(Winter)  

Nearshore 
(Winter) 

Offshore 
(Summer) 

ANGTS 

 Change in wildlife populations from increased access and 
associated hunting H M - -  - -  - -  H 

 Sensory disturbance of wildlife (bear, wolverine and wolf dens; 
migrating and calving ungulates) H M M - -  - -  M 

 Increase in risk of mortality risk from animal control actions and 
vehicle-animal collisions M M L L L L 

 

 Cumulative effects of the pipeline RoW, including blockage, 
filtering, habitat fragmentation and increased access H M L L L H 

 Interference with traditional hunting, fishing and trapping, 
including direct disturbance of harvesting and sensory 
disturbance of hunted or trapped species 

H H H H H H 

 Effects of increased access by non-beneficiaries on the 
abundance, distribution and productivity of wildlife H H - -  - -  - -  H 

 Loss or modification of traditional camp sites and use areas H H H - -  - -  H 
 Contamination of plants and wildlife as a result of localized spills 

of fuel and hazardous materials; localized effects of air emissions H H H - -  - -  H 

Resource use 

 Pipeline intersection with special management areas, general use 
areas, historical sites and traditional harvesting areas. H H H - -  - -  H 

Biodiversity  Potential change to biodiversity at the landscape, community or 
species level relative to the natural variability in the measurable 
parameters for biodiversity (e.g., uncommon landscape units).  

√ √ √ - -  - -  √ 

 Species at risk legislation pending by federal, NWT and Yukon 
governments1        

 Polar bear (COSEWIC special concern; CITES App II, OIC NWT 
Act) √  √ √ √   

 Grizzly bear (COSEWIC special concern) √ √ √   √ 
 Wood bison (COSEWIC threatened, CITES App II)  √    √ 
 Woodland caribou (COSEWIC threatened)  √    √ 

Species at risk 

 Bowhead whale (COSEWIC endangered, CITES App I, US 
MMPA) √  √ √ √  

                                                
1 The government of the NWT and the Yukon have both published status reports for wild species in their areas. The reader is referred to these reports for a comprehensive list of 
designated species. 
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Over-the-Top 

 

Group Issue Mackenzie 
Delta 

Mackenzie 
Valley 

Foreshore 
(Winter)  

Nearshore 
(Winter) 

Offshore 
(Summer) 

ANGTS 

 Eskimo curlew (COSEWIC Endangered) √      
 Short-eared owl (COSEWIC special concern) √ √    √ 
 Whooping crane (COSEWIC Endangered, CITES App I)  √     
 Peregrine falcon (anatum) (COSEWIC threatened; CITES App I) √ √    √ 
 Peregrine falcon (tundrius) (COSEWIC threatened; CITES App I)   √ √   
 Trumpeter swan (COSEWIC not at risk but high profile)      √ 
 Gyrfalcon (COSEWIC not at risk ; CITES App I) √ √ √ √  √ 
 Ivory gull – habitat (COSEWIC special concern)     √  
 Ross’s gull (COSEWIC special concern) √      

 

 Squanga whitefish (COSEWIC special concern)      √ 
Protected 
spaces 

 There are protected areas along each of the routes that will 
require careful consideration in the detailed routing of any 
proposed pipeline. There are varying degrees of legal protection 
associated with each of these areas depending on the purpose of 
the protective status.  

H H H H H H 

Land Use Plans  There are published guidelines for the integrated management of 
renewable resources that should be taken into consideration in 
the detailed routing of any proposed pipeline.  H H H H H H 

 Climate change is a cross cutting issue that could affect projects 
and the impacts of projects in ways that are not yet understood H M M L L L 

Climate change 

 Long-term cumulative effect of climate change and development 
on sea-level rise, coastal retreat and subsidence √ - -  √ √ √ - -  

Cumulative 
Effects 

 Requires clarification of methodology and co-operation between 
regulatory agencies to assess cumulative effects of exploration 
and development activities on ecosystems and consideration of 
associated socio-economic effects. 

M H L L L M 

 
 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates ix 

Authorship and Acknowledgements 
 
 
 
This report was written by Kevin Lloyd, Jeff Green, Ross Eccles, Michael Fabijan, Bryon Benn, 
Daniel Barghshoon and Agi Mallory of Kavik-AXYS; Rolf Davis and Steve Johnson of LGL and 
Ray Boivin of Plateau Geotechnical Ltd. Critical review was provided by Bob Seager and David 
Thomas of AXYS Environmental Consulting Ltd. The material on polar bears was written by Ian 
Stirling of the Canadian Wildlife Service. The graphics were designed by Kevin Lloyd and Mark 
Hoppe and produced by Ann Blyth, John Blyth, Rosaline Canessa, Ian Laing, Frank McCullough 
and Lyn Turnbull. Project management, editing and coordination was handled by Kevin Lloyd 
and Sherri Labour. 
 
The client was represented by David Stone (Ottawa), Ricki Hurst (Yellowknife) and Joe 
Ballantyne (Whitehorse). 

 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates x 

 

Table of Contents 
 
1 Introduction .......................................................................................................................1 
2 Background .......................................................................................................................3 
2.1 Information Requirements............................................................................................... 4 
2.2 Development Scenarios.................................................................................................. 5 

2.2.1 Development of the Mackenzie Delta Gas Field...................................................... 5 
2.2.2 Transportation Systems for Natural Gas ................................................................. 6 

3 The Role of the Federal Government .............................................................................15 
4 Development of the Natural Gas Reserves of the Mackenzie Delta .............................17 
4.1 Air................................................................................................................................. 17 
4.2 Soils.............................................................................................................................. 17 
4.3 Marine Ecosystems ...................................................................................................... 18 

4.3.1 Fish....................................................................................................................... 18 
4.3.2 Marine Mammals .................................................................................................. 20 

4.4 Freshwater Ecosystems................................................................................................ 20 
4.4.1 Groundwater ......................................................................................................... 20 
4.4.2 Surface Water Quality ........................................................................................... 21 
4.4.3 Surface Water Quantity......................................................................................... 22 
4.4.4 Fish....................................................................................................................... 22 

4.5 Terrestrial Ecosystems ................................................................................................. 23 
4.5.1 Geotechnical and Terrain Concerns...................................................................... 23 
4.5.2 Vegetation............................................................................................................. 26 
4.5.3 Migratory Birds...................................................................................................... 27 
4.5.4 Terrestrial Mammals ............................................................................................. 29 
4.5.5 Resource Use ....................................................................................................... 30 

4.6 Biodiversity ................................................................................................................... 31 
4.7 Species at Risk............................................................................................................. 32 
4.8 Protected Spaces ......................................................................................................... 33 
4.9 Land Use Plans ............................................................................................................ 33 
4.10 Cumulative Effects........................................................................................................ 34 
4.11 Overview of the Taglu field ........................................................................................... 36 

4.11.1 Location and Terrain ............................................................................................. 36 
4.11.2 Vegetation............................................................................................................. 36 
4.11.3 Marine mammals .................................................................................................. 37 
4.11.4 Carnivores ............................................................................................................ 37 
4.11.5 Small mammals .................................................................................................... 38 
4.11.6 Ungulates.............................................................................................................. 39 
4.11.7 Birds ..................................................................................................................... 39 
4.11.8 Waterfowl.............................................................................................................. 39 
4.11.9 Amphibians ........................................................................................................... 39 
4.11.10 Fish ............................................................................................................... 40 

4.12 Overview of the Niglintgak field..................................................................................... 40 
4.12.1 Location and terrain .............................................................................................. 40 
4.12.2 Vegetation............................................................................................................. 41 
4.12.3 Marine mammals .................................................................................................. 42 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates xi 

4.12.4 Carnivores ............................................................................................................ 42 
4.12.5 Small mammals .................................................................................................... 43 
4.12.6 Ungulates.............................................................................................................. 44 
4.12.7 Birds ..................................................................................................................... 44 
4.12.8 Waterfowl.............................................................................................................. 44 
4.12.9 Amphibians ........................................................................................................... 45 
4.12.10 Fish ............................................................................................................... 45 

4.13 Overview of the Parson’s Lake field.............................................................................. 45 
4.13.1 Location and terrain .............................................................................................. 45 
4.13.2 Vegetation............................................................................................................. 45 
4.13.3 Marine mammals .................................................................................................. 46 
4.13.4 Carnivores ............................................................................................................ 46 
4.13.5 Small mammals .................................................................................................... 47 
4.13.6 Ungulates.............................................................................................................. 47 
4.13.7 Birds ..................................................................................................................... 47 
4.13.8 Amphibians ........................................................................................................... 47 
4.13.9 Fish....................................................................................................................... 48 

4.14 Mitigation ...................................................................................................................... 48 
5 Mackenzie Valley Pipeline...............................................................................................50 
5.1 Air................................................................................................................................. 50 
5.2 Soils.............................................................................................................................. 50 
5.3 Groundwater................................................................................................................. 51 
5.4 Surface Water Quality................................................................................................... 51 
5.5 Surface Water Quantity................................................................................................. 52 
5.6 Fish .............................................................................................................................. 53 
5.7 Geotechnical and Terrain Considerations ..................................................................... 56 
5.8 Vegetation .................................................................................................................... 59 
5.9 Migratory Birds ............................................................................................................. 60 
5.10 Terrestrial Mammals ..................................................................................................... 63 

5.10.1 Caribou ................................................................................................................. 65 
5.11 Terrestrial Resource Use.............................................................................................. 67 
5.12 Biodiversity ................................................................................................................... 67 
5.13 Species at Risk............................................................................................................. 68 
5.14 Protected Spaces ......................................................................................................... 69 
5.15 Land Use Plans ............................................................................................................ 70 
5.16 Cumulative Effects........................................................................................................ 72 
6 “Over-the-Top” Pipeline Route.......................................................................................74 
6.1 Foreshore route ............................................................................................................ 74 

6.1.1 Geotechnical and Terrain Considerations ............................................................. 74 
6.1.2 Marine Ecosystems............................................................................................... 74 
6.1.3 Freshwater Environments ..................................................................................... 80 
6.1.4 Terrestrial Environments ....................................................................................... 82 
6.1.5 Protected Spaces.................................................................................................. 82 
6.1.6 Land Use Plans..................................................................................................... 83 
6.1.7 Cumulative Effects ................................................................................................ 84 

6.2 Nearshore Route .......................................................................................................... 85 
6.2.1 Marine Environments ............................................................................................ 85 
6.2.2 Freshwater Environments ..................................................................................... 90 
6.2.3 Terrestrial Environments ....................................................................................... 90 
6.2.4 Protected Spaces.................................................................................................. 90 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates xii 

6.2.5 Land Use Plans..................................................................................................... 91 
6.2.6 Cumulative Effects ................................................................................................ 91 

6.3 Offshore Route ............................................................................................................. 91 
6.3.1 Marine Environments ............................................................................................ 91 
6.3.2 Freshwater Environments ..................................................................................... 97 
6.3.3 Terrestrial Environments ....................................................................................... 97 
6.3.4 Protected Spaces.................................................................................................. 97 
6.3.5 Land Use Plans..................................................................................................... 98 

7 Alaska Natural Gas Transportation System ..................................................................99 
7.1 Air................................................................................................................................. 99 
7.2 Groundwater................................................................................................................. 99 
7.3 Surface Water Quality................................................................................................. 100 
7.4 Surface Water Quantity............................................................................................... 100 
7.5 Fish ............................................................................................................................ 100 
7.6 Geotechnical and Terrain Considerations ................................................................... 102 
7.7 Vegetation .................................................................................................................. 104 
7.8 Birds ........................................................................................................................... 104 
7.9 Terrestrial Mammals ................................................................................................... 106 
7.10 Terrestrial Resource Use............................................................................................ 108 
7.11 Biodiversity ................................................................................................................. 109 
7.12 Species at Risk........................................................................................................... 110 
7.13 Protected Spaces ....................................................................................................... 110 
7.14 Land Use Plans .......................................................................................................... 111 
7.15 Cumulative Effects...................................................................................................... 111 
8 Recommendations ........................................................................................................113 
8.1 Filling the Information Gaps ........................................................................................ 113 
8.2 Operational Review and Relative Roles...................................................................... 113 
8.3 Information Management System ............................................................................... 114 
8.4 Communication Protocol............................................................................................. 114 
8.5 Simulation................................................................................................................... 114 
8.6 Species at Risk........................................................................................................... 115 
8.7 Shared Visions ........................................................................................................... 115 
8.8 Ecological Land Classification..................................................................................... 115 
8.9 Regional Land Use Data Bases.................................................................................. 117 
8.10 Cumulative Effects Assessment.................................................................................. 118 
8.11 Biodiversity ................................................................................................................. 119 
8.12 Environmental Protection Measures ........................................................................... 120 
8.13 Climate Change.......................................................................................................... 120 
9 Bibliography ..................................................................................................................122 
 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates xiii 

List of Tables 

Table 5-1 Important Rivers and Streams that are Likely to be Crossed by the Proposed 
Mackenzie Valley Pipeline...................................................................................... 54 

Table 5-2 Land Use Plans...................................................................................................... 71 
Table 7-1 Mininimum Number of Streams to be Considered for Directional Drilling.............. 101 
 

List of Figures 

Figure 1 Potential Locations of Gas Processing and Transportation Facilities Using a 
Three Gas Plant Scenario for the Mackenzie Delta .................................................. 7 

Figure 2 The Mackenzie Valley Pipeline Route .......................................................................... 9 
Figure 3 The “Over – the – Top” Route..................................................................................... 11 
Figure 4 The Alaska Natural Gas Transportation System Route (ANGTS) Superimposed 

on Yukon Land Claim Settlement Regions ............................................................. 14 
Figure 5 Schematic representation showing the effect of surface features on the 

distribution of permafrost in the continuous permafrost zone.................................. 25 
Figure 6 The Alaska Natural Gas Transportation System Route (ANGTS) Superimposed 

on the Ranges of caribou in Yukon ...................................................................... 107 
 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 1 

1 Introduction 
Over the past two years, there has been substantial interest in the development 
of hydrocarbon reserves, particularly natural gas, in the western Arctic. While 
activity levels are still far from those that occurred during the 1970s and 1980s, 
sharp increases in world prices for hydrocarbons coupled with growing world 
demands for oil and natural gas have lead to heightened exploration activities in 
a number of frontier regions. In particular, as a result of a growing dependence 
by the United States and Canada on the use of natural gas for heating and the 
generation of electricity, there is strong interest in developing natural gas 
reserves in the western Canadian Arctic and Alaska, and transporting this gas 
through large diameter pipelines to southern Canada and the lower forty-eight 
states. 
A number of development scenarios have been proposed for gas reserves in the 
Mackenzie Delta and Alaska, and the transportation of natural gas. To ensure 
that the federal government is well prepared to deal with formal applications for 
development that may come through the regulatory process, the Department of 
Indian and Northern Affairs (DIAND) is undertaking a review of the key issues 
associated with the development and transportation of natural gas. Kavik-AXYS 
Inc., in association with LGL environmental research associates, was retained by 
DIAND to prepare this report describing the key issues associated with each 
development scenario.  
The purpose of this report is to provide a summary of the environmental issues 
associated with the development and transportation of natural gas reserves in 
the western Canadian Arctic1, as well as the transportation of natural gas from 
fields in northern Alaska, particularly Prudhoe Bay. The report also identifies data 
gaps that will need to be filled so that the federal government can consider how 
to respond effectively and quickly to formal applications for new developments. 
The specific objectives of this review are to: 
1. Identify key environmental issues associated with: 

• gas field development in the Mackenzie Delta region; and  

• pipelines to transport gas from the Canadian Beaufort Sea and the 
Prudhoe Bay area of Alaska. 

2. Identify the most significant information gaps which may limit the ability of the 
Government of Canada to: 

• effectively evaluate and manage the issues; and  

• rationalize the nature or timing of research and monitoring programs. 
3. Identify actions required by the Government of Canada to prepare it to 

evaluate development proposals for development of gas reserves in the 

                                                
1 While the extraction and transportation of oil was a major focus of proposed hydrocarbon developments in the Mackenzie Delta 
during the 1970s and 1980s, all proponents for recently disclosed projects are focussing on exploration, drilling, extraction and 
transportation of natural gas. As a result, this report focuses only on environmental issues associated with natural gas. 
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western Canadian Arctic and the transportation of this gas and Alaskan 
natural gas to southern markets. 

The scope of the work does not include issues pertaining to archaeological or 
historical resources, potential effects on human health or socio-economic 
impacts and benefits. The report does not consider the possible development of 
offshore gas fields in Canada and it does not consider upset scenarios. This 
report is not intended to be a comprehensive gap analysis nor does it attempt to 
assign responsibility for collecting the information. Finally, the report is not 
intended to emulate an impact assessment. These tasks cannot be undertaken 
until there is a specific proposal on the table. 
This report is structured as follows: 

• Section 1 is the Introduction; 

• Section 2 describes the probable scenario for development of natural gas 
reserves in the Mackenzie Delta and the transportation of natural gas from 
the Delta and Prudhoe Bay to existing pipeline infrastructure in Alberta and 
British Columbia; 

• Section 3 discusses the role of the Federal Government relative to other 
regulatory bodies in the Northwest Territories, the Yukon Territory and 
associated settlement lands; 

• Sections 4 through 7 describe the environmental issues associated with the 
development of the natural gas reserves of the Mackenzie Delta and three 
different scenarios for transportation of natural gas from the Mackenzie Delta 
and Prudhoe Bay to southern markets; and 

• Section 8 provides recommendations that will increase the ability of the 
Federal Government to be able to respond effectively and quickly to formal 
applications for new developments. 
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2 Background 
The level of preparation for potential developments is increasing as the profile of 
the new opportunities escalates. Formal applications for new projects could be 
forthcoming in the near term. Specifically: 
• a consortium of producing companies recently released ‘Requests for 

Proposals’ (RFP) for the environmental work associated with transporting 
Prudhoe Bay natural gas to the ‘lower 48’ states. According to this RFP, 
major permit applications could be filed as early as December 2001. The 
RFP noted two possible routes; the Alaska Natural Gas Transportation 
System (ANGTS; formerly known as the Foothills route) and an “Over-the-
Top” route between Prudhoe Bay and the Mackenzie Delta linking to a 
Mackenzie Valley Pipeline; and 

• a group of Canadian natural gas producers are assessing the feasibility of 
developing gas production facilities within the Mackenzie Delta and 
transporting natural gas via a pipeline along the Mackenzie Valley to Zama, 
Alberta. 

All players -- the producers, the gas transportation companies, the federal 
government, territorial governments and land claim organizations, as well as the 
communities and non-government organizations -- are increasing their level of 
preparedness. Northern Canadian political leaders have generally stated that 
northern communities are ready to consider new Canadian developments, “as 
long as they are done right.” 
The federal government began preparing for the possibility of a northern pipeline 
during the 1970s and 1980s, when a large number of initiatives to identify 
important information needs and field studies were conducted to obtain critical 
information (e.g., the Beaufort Region Environmental Monitoring Program, the 
Mackenzie Environmental Monitoring Program, the Environmental Studies 
Revolving Fund and the Northern Oil and Gas Action Program and the Beaufort 
Region Environmental Assessment and Monitoring Program).  
Since that time, many changes have occurred that will need to be taken into 
account as the government considers how to respond to proposed 
developments. The range of potential issues that could be associated with 
proposed developments has increased and the role of the federal government 
has been modified primarily as a result of devolution of responsibility and 
authority to the Territorial Governments and the negotiation of comprehensive 
land claim settlements. The range of potential environmental issues has 
increased to include climate change, biodiversity, the need for comprehensive 
cumulative effects assessment and the implications of enhanced species at risk 
legislation, as well as the pending implementation of protected areas strategies. 
These changes in the role of the federal government are briefly described in 
Section 3 of this report.  
It is timely to review the potential key data gaps in the environmental sector 
because these gaps could represent rate limiting steps in the consideration of 
proposals that otherwise enjoy support. Environmental considerations associated 
with new developments are particularly important in the far North since the 
lifestyle of native people in this region centres around the land and sea and the 
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life they support. The protection of the environment is therefore of extreme 
importance when activity takes place within and near territories used for 
subsistence hunting, fishing and trapping (Green 1991, Clark et al. 1997).  

2.1 Information Requirements 
The general requirements for the information that will be needed to support 
applications for new projects are predictable. Regardless of the final joint 
regulatory process adopted for new projects, comprehensive environmental 
impact assessments will be required in support of applications for project 
approval. A lead Responsible Authority (RA) (likely the NEB with its right of 
eminent domain) will be designated for some of the scenarios, with other federal, 
territorial and land claim review boards acting as joint RAs or support authorities. 
The exact information requirements for assessment documents cannot be 
specified until detailed routes and designs are clear and issues have been 
identified through the public notification process. However, the existing legislation 
does provide broad guidance on the environmental information expectations of 
the regulators in the following documents: 

• the Canadian Environmental Assessment Act: Section 16; 

• the Mackenzie Valley Resource Management Act: Part 5, Section 117; 

• the NEB Guideline for Filing Requirements (1995): Part VII; 

• the Inuvialuit Final Agreement; 

• the Northern Pipeline Act; and 

• self-government agreements pursuant to the Yukon Umbrella Final 
Agreement, First Nations’ Agreements and legislation passed pursuant to 
these agreements. 

The guidance provided in the above documents is generic in nature, and can be 
applied to most projects. However, community conservation plans and land use 
plans have also been (and continue to be) developed in the North. These plans 
provide guidelines on resource priorities and objectives for various areas within 
the settlement regions and, as such, can also be used to refine information 
needs and mitigation requirements for environmental assessments. More specific 
guides, such as the recently released Oil and Gas Approvals in the Northwest 
Territories-Southern Mackenzie Valley, will continue to be developed (Erlandson 
2000). 
The relevant RAs will develop Terms of Reference directing assessments. The 
review of the Draft Terms of Reference will be strongly influenced by the 
communities in the impacted areas. However, it can be safely assumed that 
issues to be addressed in the assessments will include but not be limited to: 

• air emissions, noise, light, smell and vibrations from the project (during 
construction and operation) and their potential effects on vegetation, wildlife 
and human health;  

• terrain disturbance and potential long-term effects on permafrost, bank 
stability and deltaic processes; 

• project effects on surface water quality and flows; 
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• project effects on fish spawning, overwintering and migration; 

• project effects on abundance, distribution and movements of wildlife, 
particularly caribou, moose, bison, elk, grizzly bears, wolves, birds of prey, 
waterfowl and furbearers; 

• project effects on vegetation in general, particularly rare species and rare 
communities; 

• project effects on plants of nutritional and medicinal value; 

• project effects on biodiversity; 

• project effects on resource use (e.g., trapping, fishing, hunting); and 

• project contributions to cumulative effects. 

2.2 Development Scenarios 

2.2.1 Development of the Mackenzie Delta Gas Field 
The potential for development of the gas reserves that lie beneath the Mackenzie 
Delta and the adjacent areas of the Beaufort Sea is significant. Most of the area 
has been leased and is the subject of intensive exploration. Three primary gas 
fields are being delineated; Imperial’s Taglu field, Shell’s Niglintgak field and 
Gulf’s Parson’s Lake field. Figure 1 shows the location of these three fields as 
well as PetroCanada’s active drill site at Kurk. There are a variety of ways that 
gas from these fields could be routed to market. Figure 1 shows the alignment of 
a pipeline according to the scenario used in the BREAM report (Beaufort Region 
Environmental Assessment and Monitoring Program) (AXYS et al. 1992). In this 
scenario, there would be a gas production site and gas plant at each of the three 
fields.  
The development of each of these three fields and PetroCanada’s property will 
require the construction of gravel roads and well pads, and elevated or buried 
pipelines. Supporting facilities include processing plants, waste handling 
facilities, power plants, gravel mine sites and base camps. These facilities may 
be in place for more than twenty years.  
Formal environmental impact assessments will need to evaluate impact 
hypothesis through impact pathway assessments that include the following 
disciplines: air, water, soils, terrain, vegetation, wildlife, fisheries, resource use, 
historical resources and cumulative effects. The Mackenzie Delta contains 
renewable resources that are of significant value to the subsistence economy of 
Inuvialuit from Aklavik, Inuvik and Tuktoyaktuk. The development of the gas 
fields will have impacts that will reduce the availability of these natural resources 
to hunters, trappers and fishermen.  
In 1999, four exploration leases (EL) were issued for the Mackenzie Delta region 
at a bid price of $183 million. The Year 2000 call for bids netted nearly half a 
billion dollars in work commitments on 9 new EL’s.  
The Mackenzie Delta will see a major increase in seismic work this winter (2000-
2001) with at least 12 programs expected. As much as 3000 km of 2D seismic 
and 1000 sq km of 3D seismic are planned for both Crown and Inuvialuit lands. 
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The first new exploratory well to be drilled will be the PetroCanada well at Kurk. 
In addition to exploration lands, 53 significant discoveries have been made in the 
Mackenzie Delta area and are held under significant discovery licenses. As 
exploration momentum increases, it is anticipated that the delineation of existing 
discoveries will further increase activity. It is assumed that this year’s significant 
seismic program will result in a major increase in drilling next year. Based on well 
commitments for the various EL’s, a drilling peak is expected in the winter of 
2004/2005. A very conservative estimate suggests that more than 30 exploratory 
wells may be drilled between winter 2002 and 2005. Discoveries will almost 
certainly spur additional drilling on high potential areas on the EL’s so this 
number is probably conservative.  
Rig demands for this development scenario will be high. If there is one well per 
rig per season, then 4 to 5 rigs will be needed. Drilling effort is unlikely to be 
evenly spread so demand for rigs in 2003 – 2005 is likely to be very high. Rig 
availability may be the limiting factor in the amount of exploratory drilling that 
could take place. The first phase of Delta gas development is likely to focus on 
about 6 trillion cubic feet of natural gas in three fields: Imperial Oil’s Taglu field on 
Richards Island, Gulf Canada’s Parson’s Lake northeast of Inuvik and Shell’s 
Niglintgak discovery (Figure 1).  

2.2.2 Transportation Systems for Natural Gas 
A number of routings have been suggested for transporting natural gas from the 
western Canadian Arctic and Alaska to existing pipeline networks in Alberta and 
British Columbia. The most likely of these include: 

• the Mackenzie Valley Pipeline to transport natural gas from the Mackenzie 
Delta to northern Alberta (Zama Lakes); 

• the “over-the-top” pipeline to transport natural gas from Prudhoe Bay to the 
Mackenzie Delta where gas would then be fed through the Mackenzie Valley 
pipeline; and 

• the Alaska Natural Gas Transportation System (ANGTS) that would transport 
gas from Prudhoe Bay parallel to the existing Trans-Alaska (oil) Pipeline and 
the Alaska Highway, eventually connecting with the pre-built pipeline system 
in southern Alberta. 

Other suggested pipeline routings include: 

• the “Under-the-Top” route which would link the Prudhoe Bay gas fields with 
the Mackenzie Valley pipeline using a land route through east central Alaska 
and the Old Crow area; and  

• the Dempster Lateral pipeline which would parallel the Dempster Highway 
from Inuvik to the proposed ANGTS pipeline.  

These latter two routes are not considered in this report as none of the major 
pipeline companies or consortiums appear to support either of these routes. 
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It is important to recognize that the Mackenzie Valley Pipeline proposal could be 
the driving force behind a proposal to develop an integrated transportation and 
communications corridor along the valley. It is quite possible that a corridor along 
the Valley could eventually include a gas pipeline, an oil pipeline, a fibre optic 
telecommunication line and an all weather road. This corridor could also be 
integrated with the marine transportation system from the rail head at Hay River 
and at several points along the Mackenzie River to the Delta through the use of 
lateral extensions of all weather roads from the proposed Mackenzie Highway to 
the river.  
The development of an integrated corridor will carry with it concerns for potential 
cumulative environmental effects in the form of induced development. For 
example, will the development of a pipeline require an all weather road (linked 
development) or will an all weather road make other developments inevitable 
(interdependent developments). There are also concerns that the development of 
the Mackenzie Valley corridor could also spur development of a new road 
through the Mackenzie Mountains (e.g., the upgrading of the Canol road).  

2.2.2.1 The Mackenzie Valley Pipeline Route 
The most direct route to market for natural gas Producers in the Mackenzie Delta 
involves a pipeline that is routed south along the Mackenzie River and parallel to 
an existing oil pipeline from Norman Wells south (Figure 2). Referred to as the 
“Mackenzie Valley” route, such a pipeline would ‘tie-in’ to existing natural gas 
infrastructure in northwestern Alberta. Several different proponents have 
suggested such a route, including the Mackenzie Delta Operators Group (i.e., 
Imperial Oil, Gulf Canada Resources, Mobil, PetroCanada and Shell Canada), 
TransCanada PipeLines Ltd., and Enbridge Inc. 
The Mackenzie Valley route would likely run south from Inuvik, N.W.T. on the 
east side of the Mackenzie River valley, paralleling the existing Enbridge Inc. oil 
pipeline right-of-way (RoW) from Norman Wells to Northern Alberta for much of 
its length. For the purposes of this review, it has been assumed that the pipeline 
will closely parallel the proposed (but to date undeveloped) Mackenzie Highway 
corridor through the settlement lands. This highway corridor encounters General 
Use Areas, Transportation Corridors, and Special Management Areas (e.g., 
Lakes Around Travaillant Lake SMA) as recommended by the draft Gwich’in 
Draft Land Use Plan. Although industrial development would not generally be 
allowed in this area, the draft plan acknowledges and allows for the development 
of the highway corridor through this area, and also acknowledges the possibility 
that an oil or gas pipeline will be proposed during the five year life of the draft 
plan. The draft plan notes that a proposed pipeline route through the protected 
area would be considered. It is assumed that the preference of the communities 
will be for a pipeline route that is aligned with the proposed route for the 
Mackenzie Highway extension. A pipeline route in close proximity to the 
proposed extension of the Mackenzie Highway may be viable with appropriate 
terms and conditions. Winter construction will be probably be required because 
of the extensive areas of wet terrain and the underlying permafrost.  
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2.2.2.2 The “Over-the-Top” Pipeline 
A marine pipeline route that connects the gas reserves at Prudhoe Bay to the 
reserves at the Mackenzie Delta is under consideration by a consortium (made 
up of BP Exploration Inc., ExxonMobil Production Company, and Phillips Alaska 
Inc.) as it allows for the shortest overall route that transports both Alaskan and 
Canadian northern natural gas to southern markets. This is a new route and no 
comprehensive plans or assessments have been completed for this pipeline. No 
previous applications have been filed for this scenario.  
While no specific marine routings have been discussed, there are three broad 
routing options that are likely to be considered: a foreshore route, a nearshore 
route, and an offshore route (Figure 3). The terms foreshore, nearshore and 
offshore are defined as: 

• Foreshore: tidal zone and immediate coastline area; 

• Nearshore: the zone of landfast ice (i.e., approximate water depths of 1-2 m 
to 10-15 m); and 

• Offshore: water depths greater than 35 - 40 m. 

For the latter two routing options, it is assumed that construction may involve use 
of offshore artificial islands for pipeline assembly and/or assembly of pipeline 
segments onshore for subsequent towing to the offshore location.  
For the purpose of this issues review, it is assumed that the marine pipeline will 
carry only natural gas and condensates. For all three routing scenarios, it is 
assumed that the pipeline would originate in the Prudhoe Bay area. The landfall 
in Canada would likely occur on the mainland east of Ivvavik National Park 
(formerly Northern Yukon National Park) or on Richards Island in the outer 
Mackenzie Delta. The pipeline would then proceed to the Inuvik area or connect 
with a lateral pipeline. The offshore route is presently the only route being 
considered by the consortium. 

Foreshore 
The foreshore routing would involve the burial of the pipeline within the inter-tidal 
zone (i.e., between the highest high tide to lowest low tide zones). It is assumed 
that the pipeline would run east from Prudhoe Bay along the coast to the 
Mackenzie Delta and then over land to Inuvik, with the most likely routing being 
along the foreshore of Mackenzie Bay, then across the Mackenzie Delta to 
Inuvik. The pipeline would likely be buried along its entire length.  
The inter-tidal zone is alternatively flooded at high tide and dry at low tide. This 
pattern means that pipeline construction during the open water season would be 
unlikely due to the soft nature of the terrain. In some restricted areas, beaches 
could provide a solid base for summer construction but few such beaches are 
available. Therefore, it is assumed that only winter construction would be feasible 
for the foreshore route. During this period, landfast ice could serve as a 
construction platform. In some locations, it may also be possible to use the 
adjacent coastline as a work platform. Potential damage to coastal vegetation 
and soils would be limited by the frozen conditions. It is also assumed that the  
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crossing of the Mackenzie Delta would have to occur during winter, although 
open water construction is also a possibility. 

Nearshore 
The nearshore routing would involve the burial of the pipeline along its entire 
length. The nearshore zone is defined as the area containing landfast ice. The 
fast ice can extend up to about 20 miles offshore of the Barrier Islands in Alaska. 
It is most likely that a nearshore pipeline would be constructed during winter, 
using the landfast ice as the construction platform. The winter construction 
season is somewhat variable but typically would extend from early January 
through early June, a period of about five months. Flooded ice-roads would have 
to be constructed parallel to, or over, the route to support the heavy equipment 
used to excavate the pipeline trench.  
Ice would be cut and removed to expose the bottom substrates, and a trench of 
suitable depth would then be made for placement of the pipe. It is assumed that 
trenching depths would be in the range of 5-6 m to avoid the area of active scour 
from ridges and keels in multi-year ice. Spoil from the trench would be placed on 
the ice. Some of it would be used to backfill around and on top of the pipe. The 
rest of the excavated soil would be dispersed into the water column or left on the 
ice to disperse with the spring melt.  

Offshore 
The offshore routing would involve the burial of the pipeline at the two ends of the 
route. Trenching and burial of the pipeline would be similar to that described for 
the nearshore option. Once the pipe was in 35-40 m of water, it is assumed that 
the pipe could be safely laid on the bottom with minimal risk of damage as a 
result of ice scour. 
The area beyond the landfast ice is occupied by moving pack ice. This difficult 
environment precludes winter construction options. Thus, the offshore portions of 
the pipeline would have to be built during the ice-free season. It is assumed that 
pipe-laying barges and ships would be used during the open-water construction. 
The open-water construction season is fairly short. Typically, the period would 
run from mid-July to mid-October providing about a three-month window for ship-
based operations. Within this period, there may be periods of incursions of 
drifting ice that would interfere with pipeline installation. 

2.2.2.3 The Alaska Natural Gas Transportation System Route (ANGTS) 
Natural gas could flow from Prudhoe Bay to the existing pipeline infrastructure in 
Alberta along the Alaska Natural Gas Transportation System (ANGTS) corridor 
(a corridor included in a proposal developed by Foothills PipeLines Ltd. and 
American partners in the late 1970s and early 1980s). The ANGTS proposal was 
approved by both Canadian and American regulatory authorities in the 1970s, 
and components of the project (i.e., pre-build from the James River exchange in 
western Alberta to mid-west and west coast markets in the U.S.) were 
constructed in 1981. No work on construction was undertaken north of the James 
River exchange, although the regulatory approvals for this portion of the line may 
be valid.  
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The ANGTS route is a federally approved project in both Canada and the United 
States, with enabling legislation in both countries and a bilateral agreement to 
expedite the project. Extensive environmental reviews have been completed in 
both countries, most major regulatory approvals have been obtained and land 
tenure exists for much of the project RoW and facility sites.  
In Alaska, the ANGTS route generally parallels the James Dalton Highway from 
Prudhoe Bay to Fairbanks, Alaska, and the Alaska Highway from Fairbanks to 
the Alaska-Yukon border, although deviations from the actual highway corridors 
occur in several locations. The great majority of the route falls on Federal or 
State lands.  
In Yukon, the route generally follows the Alaska Highway corridor from the 
Alaska-Yukon border near Beaver Creek to the Yukon-B.C. border near Watson 
Lake. Notable deviations from the highway corridor (i.e., greater than a 3 km off-
set) occur at the south end of Kluane Lake, Bear Creek (i.e., north-west of 
Haines Junction), the Ibex Pass west of Whitehorse and near Swift River. In 
British Columbia, less than 10 percent of the route closely parallels the Alaska 
Highway (i.e., within 3 km of the highway), although much of the route 
encounters lands currently being used by oil and gas and forestry industries 
(particularly southeast of Fort Nelson). A Reservation by Notation has been 
registered with the British Columbia government for a 1500 m-wide corridor 
centred on the selected alignment for this portion of the route. While this 
reservation does not provide exclusive rights to lands within the corridor, it is 
acknowledged and integrated into planning decisions by BC Lands when third 
party applications for land use permits within the corridor are submitted. The 
route terminates in Alberta where it would ‘tie-in’ to existing natural gas pipeline 
infrastructure. This report deals with only that portion of the ANGTS line that falls 
within the borders of the Yukon (Figure 4).  
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3 The Role of the Federal Government 
The role of the federal government in the Canadian North has changed 
substantially since the time of the Berger Commission. Many of these changes 
have occurred as a result of the negotiation and implementation of land claim 
settlements. Implementation of the claims has resulted in a collaborative 
approach between governments and communities with respect to the 
management of natural resources. This approach is now being used extensively. 
Some of the relevant co-management boards in the NWT include the Wildlife 
Management Advisory Council (NWT), the Fisheries Joint Management 
Committee, the Environmental Impact Screening Committee, the Environmental 
Impact Review Board, the Gwich’in Renewable Resource Board, the Sahtu 
Renewable Resource Board, the Mackenzie Valley Land and Water Board and 
the Mackenzie Valley Environmental Impact Review Board. The shared 
responsibility for the environmental assessment of all new projects north of 60° 
carries with it a significant responsibility for community consultation. 
Responsibility for the administration of oil and gas in the Yukon has been 
devolved to the Government of Yukon, so the Canada Petroleum Resources Act 
Canadian Petroleum Resources Act (CPRA) does not apply in that area; the 
Yukon Oil and Gas Act does. A common regime has been established in Yukon 
for the regulation of oil and gas activity on Crown lands and on First Nations’ 
lands.  
Any updating of the environmental assessment of the proposed Foothills ANGTS 
route will need to involve the Yukon Territory Water Board, the Fish and Wildlife 
Management Board and its Salmon Subcommittee established pursuant to the 
Umbrella Final Agreement.  
The management of oil and gas resources north of sixty in the NWT is a federal 
responsibility. This responsibility is managed by the Northern Oil and Gas 
Directorate of the Department of Indian and Northern Affairs and regulated by the 
National Energy Board. The CPRA governs allocation of Crown lands to the 
private sector, tenure to allocated rights and the setting and collection of royalties 
(Fortier 1999). The Canada Oil and Gas Operations Act (COGOA) regulates 
industrial activities and the conservation of hydrocarbon resources, protection of 
the environment and safety of workers, and is mainly administered by the 
National Energy Board.  
Land Claim Agreements in northern Canada have defined First Nation ownership 
of lands. The CPRA applies to Crown subsurface lands, including lands where 
First Nations own the surface.  
As a government department, DIAND is in a position to look towards the future 
and clarify the role that it will play with respect to the review and approval of 
proposed new developments. The environmental terms and conditions 
associated with future reviews and approvals will represent one of the ways that 
the federal government will contribute, over the long term, to the shaping of the 
sustainable development of the North. The ongoing implementation of land claim 
agreements will enable both community leaders and the government to be 
meaningful participants in the establishment of a common vision for northern 
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conservation and development. As DIAND confirms its view of its future self, the 
Department will be in a position to define what its role means in terms of actions 
that will enhance its contributions in the short, medium and long term.  
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4 Development of the Natural Gas Reserves of 
the Mackenzie Delta 

4.1 Air 
Issues 
Proposals for development of the gas reserves of the Mackenzie Delta field will 
generate concern about potential changes to air quality from people in the region, 
particularly since Canada has been pushing for recognition of the problems 
associated with the long range transport of atmospheric pollutants at the 
international level. The air in this region of the circumpolar arctic is generally 
clean with relatively few local and regional sources of potential contaminants.  
Data Gaps 
Information is needed on the extent, frequency and nature of emissions that 
would be produced by projects in the Delta. Gas processing facilities would 
probably use flaring as a safety measure but the nature of the byproducts of 
flaring and the nature of fugitive emissions (e.g., evaporation from stored fuels) 
need to be reviewed with respect to the potential impacts of their release into the 
Arctic environment. Potential mitigation measures include the use of gas turbines 
on flare stacks to co-generate power.  
Information is also needed on the nature and extent of emissions from 
compressor stations. 
Needs 
The proponents for any proposed gas production and/or transportation system 
will need to provide an inventory of probable emissions (type, amount), as well as 
an analysis of potential effects (e.g., CO2, CO, methane, volatile organic carbons, 
NOx, halons, SO2, and H2S). A project description is required before any further 
assessment of data needs can be undertaken.  
Characterization of existing air quality in and around the major settlements (e.g., 
Inuvik, Aklavik, Tuktoyaktuk), as well as at one or more remote sites within the 
Delta would provide useful background data for future comparisons.  

4.2 Soils 
Issues 
The development of the gas reserves on the Delta will require seismic testing, 
exploratory drilling, production pads, collector lines, a production line and a 
central processing facility. Each of these aspects of the project can have 
implications to soils.  
The key issues associated with soils are: 

• identification of unique and locally significant soils; 
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• soil disturbance, loss of soil profile integrity and disruption of soil physical 
quality; 

• compaction of soils with negative effect on the movement of gas and water 
through soil; 

• influence of terrain modification on soil internal drainage regimes; and  

• chemical change in soil properties from localized spills of fuel or hazardous 
materials. 

Data Gaps 
The locations of locally significant soils, soils susceptible to compaction and 
terrain units that would modify drainage patterns would help ensure that facilities 
are located to avoid disturbance. It would also be helpful to clarify the intentions 
of the proponents and the regulators with respect to reclamation of soils (this can 
be achieved through the development of a conceptual Environmental Protection 
Plan and through the development of Guidelines for Reclamation).  
Needs 
An ecological land classification system (ELC) would provide a common basis for 
transposing information from all terrestrial disciplines into a standard format. 
ELCs typically include the classification and mapping of soil types often 
superimposed on a digital elevation model for planning in three dimensions.  

4.3 Marine Ecosystems 
The first phase of development in the Mackenzie Delta will focus primarily on 
development of land-based gas reserves and construction of lateral pipelines to 
collect the gas from these sites and transport it to central processing facilities and 
a compressor station near Inuvik. As a result, while some marine species may be 
affected by development and operational activities in the outer areas of the Delta, 
the major issues are more likely to be associated with offshore development (not 
envisioned for the immediate future) and construction of an offshore pipeline 
(Section 6). However, several key marine issues are discussed briefly in this 
report. 

4.3.1 Fish  
Issues 
The development and transportation of the natural gas that lies under the 
Mackenzie Delta has the potential to directly affect fish species that inhabit the 
brackish estuarine waters of the delta as well as the species that inhabit the 
freshwater lakes and streams in the area. Development also has the potential to 
affect marine species further offshore. This latter possibility is considered in 
Section 6.3.1. 
The issues related to the potential impacts of development of natural gas with 
respect to fish in the marine environment have not changed over the past two 
decades. Today, however, these issues and the effects of pipeline construction 
and operation are better understood because there are data from over 18 years 
of fish and hydrographic studies in the near-shore waters of the Alaskan and 
Canadian Beaufort seas. Although most of these studies have been conducted in 
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the central Alaskan Beaufort Sea, studies have also been conducted at several 
locations between Prudhoe Bay and the Canadian border, as well as along the 
Yukon Coast to the Tuktoyaktuk Peninsula. During this time, the effects of actual 
oil and gas developments in the nearshore waters on fish have been monitored 
in the Prudhoe Bay region of Alaska. The developments include two gravel-filled 
breached causeways, two docks and a buried pipeline from an offshore island to 
the mainland. The knowledge learned from these monitoring studies provides a 
more comprehensive and detailed assessment of fish issues associated with the 
potential development of the Mackenzie Delta than would otherwise be possible. 
The fish community in the areas close to the shores of the Beaufort Sea and in 
the Mackenzie Delta can contain freshwater species (e.g., arctic grayling, round 
whitefish). This area can also contain anadromous and catadromous species 
(arctic char, Dolly Varden char, arctic and least cisco, broad whitefish, humpback 
whitefish, etc), and marine species (arctic and saffron cod, arctic flounder, 
fourhorn sculpin etc.).  
The waters of the Beaufort Sea and the estuaries of the Mackenzie Delta include 
a band of relatively warm, brackish water (5 -10 °C; 10 - 25 psu) that lies 
adjacent to the shore. This nearshore band, which results from a combination of 
river discharge and heating of shallow nearshore waters by the summer sun, 
constitutes the main feeding habitat of anadromous and some marine and 
freshwater fishes that disperse along the coastline. Its importance relates, with 
minor exceptions, to the limited time available for feeding, from mid-June to mid-
September, during which fish must grow and build fat reserves before the onset 
of the nine-month winter (Craig 1984, 1989; Griffiths et al. 1998). In contrast, the 
offshore marine environment of the Beaufort Sea is comprised of a relatively 
stable layer of cold (-2 to 3°C) saline (27- 32 psu) water. 
A major issue associated with the potential development of the Delta that relates 
to the nearshore warm water band concerns one species of coregonid; the arctic 
cisco. This species has a unique life cycle pattern for Beaufort Sea anadromous 
fish. The only known arctic cisco spawning grounds occur in tributaries of the 
Mackenzie River. Some portion of these Mackenzie River arctic cisco, as young-
of-the-year, are carried to the west by currents driven by east winds into the 
central Alaskan Beaufort Sea as far west as the Colville River (Gallaway et al. 
1983; Fechhelm and Fissel 1988; Fechhelm and Griffiths 1990). These fish take 
up residence in the Colville River and remain in the central Alaskan Beaufort until 
they reach sexual maturity at ages 7 to 9 when they return to the Mackenzie 
River to spawn (Gallaway et al. 1983; Fechhelm and Fissel 1988; Fechhelm and 
Griffiths 1990). These fish form the basis of important subsistence and 
commercial fisheries in the Colville Delta in Alaska.  
Any disruption of the transport of young-of-the-year arctic cisco from the 
Mackenzie Delta to the central Alaskan Beaufort Sea within this warm brackish 
water could have adverse impacts on important fisheries in the Colville River 
Delta.  
During winter (January through June) freshwater and anadromous fish over-
winter in coastal rivers and deltas while marine species have vacated this zone 
and moved into deeper offshore waters.  
One potential impact could arise during winter construction if developments cut 
through any of the river deltas, because these areas serve as overwintering 
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habitat for some anadromous species, particularly arctic cisco. Care should be 
exercised to avoid these habitats in winter. Other potential impacts could occur 
with summer activities associated with maintenance of the pipeline (erosion 
control), the construction of causeways or docks to facilitate the construction of 
onshore facilities (compressor stations) or the stockpiling of materials.  
Fish and hydrographic monitoring studies associated with the West Dock and 
Endicott causeways in the nearshore waters in the Prudhoe Bay area have 
shown that the site location of a causeway or dock is critical in determining the 
impacts of these structures. The studies have shown that there have been fish 
passage problems for both small (least cisco) and large (humpback whitefish) 
fish and much greater hydrographic changes associated with the West Dock 
Causeway than with the Endicott Causeway (Fechhelm et al. 1989; 1999, 2001; 
Fechhelm 1999). Thus the site selection of any structures planned is important if 
potential impacts are to be reduced or eliminated.  
Data Gaps 
Information is required on fish overwintering habitat in the Mackenzie Delta (see 
Section 4.4.4 Data Gaps). 
Needs 
All existing information on the fish habitats of the Mackenzie Delta should be 
assembled and collated (see Section 4.4.4 Needs).  

4.3.2 Marine Mammals 
Issues 
The waters of the Mackenzie Delta are used by ringed and bearded seals as well 
as beluga and bowhead whales. Beluga whales are an important subsistence 
food for the Inuvialuit who hunt the whales in summer from traditional whaling 
camps on the Delta. 
Data Gaps 
The response of seals and whales to developments near river channels and 
estuaries is not well understood.  
Needs 
All information on the responses of seals and whales to development should be 
reviewed with a view towards the design of appropriate mitigation measures 
before development proceeds.  

4.4 Freshwater Ecosystems 

4.4.1 Groundwater 
Issues 
It is expected that recently proposed gas developments within the Mackenzie 
Delta would have little or no impact on groundwater (e.g., pipelines will be above 
ground or near-surface).  
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No communities or industry in the Mackenzie Delta are known to use 
groundwater for potable or production water. 
Groundwater discharges in some arctic rivers provide important overwintering 
areas or spawning areas for some species of fish. These kinds of habitats could 
exist in the Mackenzie Delta which will require due diligence in the 
implementation of Environmental Protection Plans. 
Data Gaps 
Little is known about groundwater within and adjacent to the Mackenzie Delta. 
The importance of groundwater for future human use and to existing ecosystem 
functions (e.g., winter flows in rivers and streams, maintenance of fish habitat) is 
also not well defined. 
Needs 
The importance of groundwater for future human use and ecosystem function 
should be assessed. 

4.4.2 Surface Water Quality 
Issues 
Communities near the Mackenzie Delta rely on the main river and its tributaries 
as a source of drinking water, as well as a source of food (e.g., fish, waterfowl, 
and aquatic mammals). As noted elsewhere in this section, a number of species 
of marine mammals, fish, birds and semi-aquatic mammals depend on the river 
and adjacent wetland habitats as food and shelter.  
The key issues associated with water quality are: 

• local changes in water quality as a result of spills of fuel and other hazardous 
materials; 

• changes in sediment loads as a result of erosion of shorelines and 
riverbanks; and 

• effects of discharges from drills. 
Data Gaps 
Water quality data is collected annually (spring, summer and fall) by Environment 
Canada from a number of locations within the Delta, and is available through 
NAQUADAT.  
A spatially-referenced data base on hydrology, fluvial geomorphology and water 
quality in the Mackenzie River Valley has been developed by the Inland Waters 
Directorate (Environment Canada) using a series of nineteen hard copy maps 
commissioned in 1984. Information was updated to reflect current research and 
survey programs to the end of 1993 and several new data categories were 
added, including climatology, geodetic survey networks and environmentally 
designated areas. The system has four types of stored information: map bases, 
georeferenced charts and tables stored as graphic images, georeferenced data 
(textual information related to a specific location on the map base) and 
bibliographic information.  
Needs 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 22 

Existing water quality data for the Mackenzie Delta should be reviewed and 
summarized. Based on this review, water quality monitoring locations within the 
Delta should be prioritized relative to the proposed development scenario and the 
potential for impacts on water quality. Water quality monitoring should be 
reactivated for any priority sites that are currently not monitored. Site specific 
information on water quality relative to the probable development area is lacking.  
Given the predicted levels of drilling in the Mackenzie Delta in the next five years, 
there is need to evaluate the effects of drilling muds on water quality. A cost-
benefit analysis of alternative drilling mud treatment methods should be 
conducted. Procedures for handling and disposing of wastes should also be 
reviewed and, if necessary, existing guidelines should be updated.  

4.4.3 Surface Water Quantity 
Issues 
Activities associated with development in the Mackenzie Delta (e.g., hydrostatic 
testing) are not expected to have any significant effects on surface water flows 
and patterns unless there is a need to repressurize reservoirs.  
Data Gaps 
It is not known if the construction and operation of the proposed field 
development will result in temporary or permanent changes in surface water 
flows. This could be of concern relative to pipelines and roads between the 
production areas (e.g., Taglu, Niglintgak) and the main gathering lines and 
access road, where structures will cross the poorly drained areas of the Delta. 
Needs 

There is a need to determine if any aspect of the proposed field development and 
operations could result in temporary or permanent changes to surface water 
flows. For example, will pressure in reservoirs be maintained by injecting water 
as a measure to reduce the potential for subsidence? 
Procedures for handling and disposing of wastes should be reviewed and 
existing guidelines should be synthesized. 

4.4.4 Fish 
Issues 
As noted earlier, the channels and lakes of the Mackenzie Delta provide 
important overwintering, spawning and rearing habitats, as well as important 
migratory routes for numerous species of fish. Fish comprise a large portion of 
the diet for local residents; hence changes in fish abundance and quality are of 
high socio-economic importance. The key issues for fish associated with 
exploration for and development of gas reserves in the Mackenzie Delta include: 

• interference with subsistence fishing and fishing sites; 

• increased fishing pressure as a result of additional access; 

• effects of timing of exploration and development on spawning, rearing, 
feeding, overwintering and migration habitats; 
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• sedimentation of local areas, and, in particular, spawning and rearing 
habitats; 

• contamination of the water column and sediments as a result of fuel spills; 
and 

• cumulative effects of local additions of potential contaminants. 
Data Gaps 
Over the past decade, a variety of field studies have been conducted by the 
Department of Fisheries and Oceans on fish populations in the Mackenzie Delta. 
These have included stock assessments (e.g., population and genetic 
assessments of broad whitefish), radio-tracking of fish movements, and 
assessment of contaminant loading in some fish species (e.g., whitefish within 
the ISR) (Bernard et al. 1994). None-the-less, insufficient data is available to 
accurately assess the potential effects of the development of gas reserves and 
other human activities on migratory patterns and spawning and overwintering 
habitat for most species of fish. Information from the Inuvialuit Harvest Study 
identifies important harvesting areas that are known to support large numbers of 
fish over-winter; this information would provide some information on known 
concentrations of fish within the Mackenzie Delta during winter (Sekarek 1992, 
Fabijan 2000). 
Needs 
Field studies on fish populations, migratory movements and habitat use 
(particularly spawning and overwintering habitat) should be completed for those 
areas of the Delta that are most likely to be developed in the next 5-10 years 
(i.e., the eastern outer area of the Delta). Additional studies for adjacent areas 
should be prioritized relative to the likely development schedule for infrastructure 
in the Delta. 

4.5 Terrestrial Ecosystems 

4.5.1 Geotechnical and Terrain Concerns 
Issues 
Depending on the types of environmental protection measures that are employed 
during the construction of gas extraction facilities and lateral pipelines from the 
wells to a central processing facility, the major geotechnical and terrain issues in 
the Mackenzie Delta will likely be: 

• bank erosion and destabilization of slopes as a result of pipeline construction; 

• bank erosion at crossings and approaches to rivers, channels and creeks; 
and 

• effects of projects on permafrost and effects of changes to permafrost on 
projects. 

Because of the relatively flat fluvial deposits making up the Delta, the most 
pronounced topographic relief is generally associated with the valley slopes and 
channels of larger drainages. Where competent ice-free surface materials are 
encountered by pipeline activity, bank erosion and slope instability triggered by 
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pipeline construction will typically be a local effect that can be adequately 
mitigated through best available construction and reclamation practices. For 
example, directionally drilled crossings of stream channels will largely eliminate 
bank disturbance and long-term erosion problems. Similarly, commonly 
employed ditchline and surface water management techniques such as 
impervious ditch plugs, surface diversion berms and prompt reclamation to re-
establish stabilizing vegetative cover can effectively address surface stability 
concerns on slopes, as well as control RoW erosion and maintain pipeline 
integrity. 
Stability issues can be more problematic where RoW grading and ditching 
operations encounter ice-rich materials or permafrost, and result in the thawing of 
this permafrost. On the Delta, much of the landscape that is dominated by fine-
textured or organic surficial deposits can be expected to support permafrost. In 
addition, northern studies have indicated that shallow lakes and streams that 
freeze to the bottom can be underlain by permafrost, although deeper lakes and 
streams are often underlain by a thaw bulb in the permafrost table. Figure 5 is a 
schematic representation showing the effect of surface features on the 
distribution of permafrost in the continuous permafrost zone. The distribution of 
waterbodies on the surface of landscapes can dramatically influence the 
distribution of the adjacent and underlying permafrost. The distribution of rivers, 
lakes and wetlands are, in turn, sensitive to the effects of climate change.  
Pipeline construction through ice-rich material will typically result in permafrost 
thawing and degradation through two processes: 

• removal of the insulating vegetative cover, resulting in increased heat 
penetration into the soil during summer months; and 

• alteration of soil temperatures immediately surrounding the pipe as a result of 
above zero gas pipeline temperatures. 

Because of the high moisture content of the thawed materials, such degradation 
can result in long term surface stability and erosion problems on slopes and 
stream banks. In addition, this degradation can jeopardize pipe integrity through 
differential settlement of the pipe, and exposure of the pipe from settlement and 
loss of ice-rich backfill. 
Gas chillers can be used to operate the pipeline at below freezing temperatures 
to prevent further permafrost degradation from the pipeline once it is in operation. 
However, it must be recognized that the destabilizing effect of RoW grading and 
ditching will continue to degrade the permafrost during this period, and the re-
freezing of the soil adjacent to the pipe once in operation may not be enough to 
curb and reverse the terrain destabilization. 
Heavy wall pipe capable of withstanding greater strain from differential settlement 
can be used to reduce risks to pipeline integrity. In addition, short stretches of 
above -ground pipeline elevated on risers may be required in particularly 
sensitive terrain (e.g., Ikhil Pipeline at Douglas Creek north of Inuvik). 
Data Gaps 
Detailed work on the proposed development options during the 1970s and 1980s 
identified sensitive geotechnical areas within the Mackenzie Delta and along the 
Mackenzie Valley.  
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Needs 
The potential effects of climate change on increases in sea level, timing of break-
up as well as permafrost depth and integrity needs to be reviewed. The 
previously identified sensitive areas should be reviewed and updated as needed. 
The experience gained from the recent construction of the Ikhil pipeline north of 
Inuvik should also be reviewed. 

4.5.2 Vegetation 
Issues 
The potential issues associated with vegetation include: 

• effects of air emissions from gas processing and compressor stations on 
sensitive vegetation (e.g., lichens); 

• potential loss of rare plants or rare plant communities; 

• losses or modification of vegetation communities (relative to the available 
vegetation communities in the Delta) including loss of plants of medicinal or 
nutritional value; 

• cumulative losses of certain vegetation communities in combination with the 
effects of other human activities (e.g., collection of firewood); and 

• cumulative effects of climate change on distribution and composition of plant 
communities.  

Data Gaps 
Vegetation mapping was completed for areas in the immediate vicinity of the 
Mackenzie River during the initial planning work for oil and gas development in 
the late 1970s to 1980s. The Government of the Northwest Territories’ 
Department of Resources, Wildlife and Economic Development is in the process 
of completing a vegetation classification system for the Mackenzie Valley using 
Landsat TM data. The study area includes the Delta, the Mackenzie Valley and 
areas south to the NWT border. This work is being coordinated by the Forest 
Management Division. The data is in digital format and can be used in a GIS 
(Geographic Information System) environment with ArcInfoTM and ArcViewTM.  
In the summer of 2001, Ducks Unlimited will begin classifying vegetation and 
wetlands using Landsat TM imagery over a portion of the Mackenzie River Delta 
in the Gwich’in Settlement Area and the Inuvialuit Settlement Region.  
Limited data exist on air quality in the Mackenzie Delta and associated effects on 
vegetation and other receptors.  
Site specific information is needed on values-at-risk in terms of rare plants, rare 
plant communities and plants of nutritional or medicinal value. Information is 
needed on other land uses in the area and the potential cumulative effects on 
vegetation. Information is needed on the availability of seed stocks for 
regeneration.  
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Needs 
It is expected that emission controls and environmental protection planning can 
be used to minimize impacts associated with emissions and small scale clearing 
by the gas industry. 
Limited data exist on air quality in the Mackenzie Delta and associated effects on 
vegetation (and other biological receptors). Baseline data on existing air quality 
and effects on sensitive plant species should be obtained prior to the start of 
development. 
A vegetation classification system and an ecological land classification system 
for the Mackenzie Delta and Mackenzie Valley needs to be standardized prior to 
the start of major field studies for proposed developments. The use of a standard 
classification scheme would help ensure that data from various proposals can be 
integrated such that vegetation maps or ecological land classification maps can 
gradually be developed for the development areas and adjacent areas. Such 
maps are critical in completing quantitative analyses for other resource sectors 
such as wildlife habitat modeling, alterations in traditional land use, landscape 
changes in biodiversity, and assessment of cumulative effects.  
The locations of important sites for picking plants of nutritional and medicinal 
value need to be identified. Traditional land use studies by the Inuvialuit and 
Gwich’in may already have identified some of these sites. 

4.5.3 Migratory Birds 
Issues 
The Mackenzie Delta is the largest and most complex river delta in the North 
American Arctic. It is a mosaic of wetlands that supports hundreds of thousands 
of nesting, brood-rearing, molting, and staging migratory birds (Martel et al. 1984; 
Johnson and Herter 1989; Alexander et al. 1989, 1991; Aklavik et al. 2000). In 
particular, hundreds of thousands of ducks, geese, swans, gulls, terns and 
shorebirds pass through and may stopover in the Delta during spring and fall 
migrations and during the fall staging period. Many other migratory birds settle in 
the Delta to nest, rear broods, and moult (Hawkings 1987; Johnson and Herter 
1989, Alexander et al. 1989, 1991; Aklavik et al. 2000). The Kendall Island Bird 
Sanctuary and adjacent areas in the outer and western portion of the Mackenzie 
Delta support high densities of nesting, brood-rearing, molting, and staging 
waterfowl, gulls, terns, and shorebirds (Alexander et al. 1989, Aklavik et al. 
2000). The Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC) has identified the Ross’s gull as a species of special concern that 
may occur in the Delta. 
Key issues for migratory birds in the Mackenzie Delta include: 

• alteration or loss of habitat; 

• fragmentation of habitat; 

• change in mortality risk (e.g., power lines and compressor stations)(Anderson 
et al. 1990, 1991, 1992); 

• sensory disturbance during sensitive periods (nesting, molting, staging, 
migration); 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 28 

• change in distribution due to the effect of corridors; 

• effects of a spill of fuel or other hazardous materials on survival and nesting 
habitat; and 

• cumulative effects in association with climate change on habitat availability 
and quality. 

The habitats of the Mackenzie Delta and the Mackenzie Valley represent one of 
the major nesting areas for continental populations of scaup. These populations 
are in decline. Ducks Unlimited is in the process of setting up projects in both the 
Inuvik and Sahtu regions to investigate scaup breeding ecology in the boreal 
forest. Key nesting areas for scaup and other migratory birds should be noted on 
constraint maps for pipeline planning.  
Data Gaps 
There is no current information on the distribution and abundance of migratory 
birds for many parts of the Mackenzie Delta; the most recent set of 
comprehensive surveys in this area was conducted nearly a decade ago 
(Alexander and Hawkings 1988, Alexander et al. 1989, Alexander et al. 1994). In 
recent years, some populations of Beaufort Sea waterfowl have increased greatly 
(e.g., Lesser Snow Goose; USGS 2000) while others have apparently declined 
(Common Eiders and King Eiders; Suydam et al. 1997, 2000 and perhaps also 
pintails, white-fronted geese and scaup). Some of these species are important in 
the subsistence economies of the Inuvialuit (Fabijan 2000). 
There is little or no information on the effects of climate change on the habitats, 
distribution, productivity, and abundance of migratory birds in the Mackenzie 
Delta or other areas used by migratory birds in the Western Arctic of Canada 
(Environment Canada 1999). Maarouf and Boyd (1997) comment that future 
changes in climate in the Mackenzie Basin are more likely to be detrimental than 
beneficial to geese, due to a northward shift of the treeline and destabilization of 
permafrost and vegetation in geese feeding areas.  
Because the Mackenzie Delta is currently being extensively explored for gas, 
there is a potential for these exploration activities to have impacts of a cumulative 
nature. However, to date, few cumulative impact studies relative to gas 
exploration and development in the Mackenzie Delta have been conducted. 
Needs 
To understand and assess the potential impacts of the proposed gas field 
development and operations on birds, it is essential to update literature reviews 
on these effects. Existing reviews are almost 30 years old and out of date. 
To determine whether migratory birds might be affected by gas field development 
in the Mackenzie Delta, it will first be necessary to re-validate previously reported 
distributions and abundances of birds in the proposed development areas 
(Richards Island, Kurk, Parson’s Lake, and Niglintgak). Systematic aerial surveys 
should be conducted during periods of reported migratory bird abundance in 
these portions of the Mackenzie Delta and adjacent areas (Martel et al. 1984; 
Alexander et al. 1991; Aklavik et al. 2000). In particular, nesting, brood-rearing, 
moulting, and staging habitats in the development areas should be surveyed to 
confirm the distribution and abundance of migratory birds, with specific attention 
to species important in the subsistence economy of indigenous groups (Fabijan 
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2000) and to species-at-risk. Information on seasonal distributions and habitat 
use can be used to assess if facility locations and construction will detrimentally 
affect habitat use and nesting success. 
Seasonal construction windows should be identified to minimize direct sensory 
disturbances to migratory birds. For example, winter construction should 
terminate by early May to avoid impacts to many species of migratory birds that 
return to the area during the May through June period. 
Studies should be initiated on the effects of climate change on migratory birds 
and their habitats in the Mackenzie Delta. 
Because of the rapid pace of ongoing and planned activities, studies of the 
cumulative effects of gas exploration and development should be conducted in 
the Mackenzie Delta. 

4.5.4 Terrestrial Mammals 
Issues 
The Mackenzie Delta provides important habitat for grizzly bears, moose and 
several furbearers. Grizzly bears den in the Delta between October and May. 
The EIRB is presently considering an application to move the Western Arctic 
Reindeer herd, which is presently located on the Tuktoyaktuk Peninsula, to the 
delta area. Richards Island would be used as summer range and the Husky 
Lakes – Noell Lake would be used as winter range.  
Key issues for terrestrial mammals in the Mackenzie Delta are: 

• alteration or loss of habitat; 

• fragmentation of habitats resulting in changes in distribution due to effect of 
corridors with particular concern for the potential for interference with caribou 
movements; 

• change in mortality risk as a result of new access with particular concern for 
interactions between grizzly bears and humans, resulting in control actions 
and the potential for increased bear mortality; 

• sensory disturbance during sensitive periods (denning, calving, migration) 
including destruction of grizzly bear dens, disturbance of denning bears or 
displacement of bears; 

• sensory disturbance of reindeer (note: reindeer are not technically wildlife in 
the NWT but they are a valued ecosystem component in the Inuvialuit 
Settlement Region; 

• effects of a spill of fuel or other hazardous materials on wildlife and wildlife 
habitat; and 

• cumulative effects on wildlife from habitat loss with particular concern for 
caribou due to competition for space with reindeer and gas development 
infrastructure. 

Data Gaps 
There is a need to assess potential cumulative effects issues for wildlife such as 
the distribution of core security habitats, habitat connectivity and habitat 
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fragmentation. To complete such assessments, two major types of information 
will be required: 

• characterization of wildlife habitat (e.g., distribution, quality, quantity) based 
on ecological land classification or vegetation classification; and 

• spatial information on the type, timing, duration and intensity of human use 
and infrastructure on the landscape. 

As noted earlier in Section 4.5.2, a standard classification scheme for habitat or 
ecological units is required. Using such a scheme, a vegetation or ecological land 
classification map can be developed (as is being undertaken by the NWT Forest 
Management Division). Although vegetation maps were completed for the 
Mackenzie Delta on which a habitat assessment could be based, the maps are 
dated and are not available in digital form (i.e., maps were hand drafted). 
Information is also restricted to major cover types as opposed to ecological site 
classifications (which provide more detailed information on soils, drainage, 
terrain, etc.). 
There is also a need for a “project inclusion list” that provides current information 
on all land uses and existing access in the Delta. Land use permitting data from 
DIAND, the Inuvialuit Land Administration and the Gwich’in Land Use Planning 
Board would provide a strong basis for beginning to develop such an information 
base. 
There is also need for compilation of data on key species. For example, all of the 
available information on the distribution of the Porcupine, Bluenose and Cape 
Bathurst herds needs to be synthesized.  
Needs 
To understand and assess the potential impacts of hydrocarbon production on 
terrestrial and aquatic mammals, it is essential to update literature reviews on the 
known effects of development on these species in Arctic environments. Most of 
these reviews are almost 30 years old and out of date.  
To enable impacts to wildlife habitat to be assessed, particularly cumulative 
effects, an Ecological Land Classification (ELC) system and land use data base 
is required for the Mackenzie Delta.  

4.5.5 Resource Use 
The Inuvialuit and the Gwich’in use much of the Mackenzie Delta for harvesting 
of plants (food and medicinal plants), hunting (primarily moose) and trapping 
furbearers. Caribou are hunted in areas adjacent to the Delta, although animals 
may be taken opportunistically on the Delta. The Inuvialuit harvest study and the 
Gwich’in Harvest Study document harvesting patterns in the Delta. It is 
understood that the harvest studies are continuing but that the level of detail of 
information is less than during the initial years of the study. 
Key issues associated with resource use include: 

• interference with hunting and trapping including direct disturbance of 
harvesting and sensory disturbance of hunted or trapped species; 

• increased access by non-beneficiaries of the claims and effects on the 
abundance and distribution of wildlife; 
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• loss or modification of camps and traditional use areas; and 

• contamination of plants and wildlife as a result of chemical spills or fuel spills. 

Data Gaps 
The Inuvialuit and Gwich’in Harvest Studies continue to provide a rich data 
source on harvesting activities.  

Needs 
The results of the harvesting studies should be reviewed to determine where 
conflicts are most likely to arise between harvesting activities and the proposed 
infrastructure. Harvesting information can also be utilized as an information 
source on seasonal distributions of fish and wildlife. 

4.6 Biodiversity 
Issues 
Often referred to as biodiversity, biological diversity refers to the variety of 
species and ecosystems on earth and the ecological processes of which they are 
a part (Environment Canada 1995). Embedded in the definition of biodiversity is 
the concept that all life forms have some value (ecological, economic, real or 
potential). As such, there is a direct link between the concepts of biodiversity and 
the concepts of traditional ecological knowledge.  
The Canadian Biodiversity Strategy recommends addressing biodiversity within 
environmental impact assessments. Biodiversity is typically measured at three 
scales: 

• the species level; 

• the community level; and  

• the landscape level. 
The emerging science of Conservation Biology is developing increasingly 
sophisticated methods to quantify biodiversity in the context of impact 
assessment. These models will allow assessors to identify potential changes to 
the nature of representative habitat types or ecosite phases in each of the three 
scales listed above. Ideally, projects should not fundamentally change the natural 
range of variability of biodiversity at any of these three scales. This includes 
changes to the type, size, shape and availability of ecological units on the 
landscape. Development of natural gas fields, pipelines and transportation 
corridors in the Mackenzie Delta could potentially affect habitat types that are 
under-represented on the landscape at any of the three scales listed above. 
Data Gaps 
An ecological land classification system has not been completed for the 
Mackenzie Delta or the adjacent upland areas, although the GNWT is proceeding 
with the development of a vegetation classification system as stated earlier in the 
section on vegetation in the Mackenzie Delta. Without such a classification 
system and mapping, it will not be possible to assess if the proposed 
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developments will result in significant changes in habitat availability and 
biodiversity.  

Needs 
An ecological land classification and land use analysis should be completed for 
the Mackenzie Delta to determine if the proposed developments will result in 
significant impacts on uncommon ecosystem features.  
There is a need to review the available indices of change and their potential 
application in the North. There is a need to standardize the use of measurable 
parameters and the ways in which they are measured (e.g., fragmentation 
statistics). Recent environmental impact assessments in the North should be 
reviewed to see how the issue of biodiversity was handled (e.g., Diavik Diamond 
Mine, DeBeers Snap Lake Diamond Mine (assessment underway) and the 
assessment of the Shakwak Highway).  

4.7 Species at Risk 
Issues 
The federal government is proposing new species at risk legislation with special 
habitat protection provisions. Under the terms of the accord between the federal 
government and the provinces and territories, both the NWT and Yukon 
governments are proceeding with legislative initiatives to establish complimentary 
acts and regulations. These initiatives may include new measures to protect the 
habitats of species at risk in the NWT and Yukon. If proponents do a good job of 
implementing Environmental Protection Plans, there should be no issues with 
species at risk. 
The species at risk in the Delta include polar bear and grizzly bear (COSEWIC 
special concern - Committee on the Status of Wildlife in Canada); the Eskimo 
curlew (COSEWIC endangered), the peregrine falcon - anatum and tundrius 
subspecies (COSEWIC threatened) and Ross’s gull (COSEWIC special 
concern).  
Data Gaps 
The information on the distribution of species at risk in the Delta needs to be 
updated.  
Needs 
Review the intentions of the GNWT with respect to territorial species at risk 
legislation and monitor the status of the proposed federal Species at Risk Act.  
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4.8 Protected Spaces 
Issues 
The development of gas fields and the detailed routing of pipelines needs to 
carefully consider the alternative uses of land in the development region 
including existing and proposed protected spaces. Protected spaces can include 
nature reserves, wilderness areas, national parks, natural monuments, species 
management areas, protected landscapes and protected areas (IUCN 1994).  
The Government of the Northwest Territories has developed a Protected Areas 
Strategy, and a process to identify, evaluate, designate and monitor protected 
areas has been established. The process includes the implementation of interim 
protection measures for candidate sites until the status of these sites is finalized.  
Areas within the Mackenzie Delta where there could be terms and conditions that 
affect development include: 

• the Kendall Island Bird Sanctuary which is located on Crown land within the 
ISR and protected under the federal Migratory Bird Convention Act. 
Regulations control the timing and types of activities within the Sanctuary; 

• the Beluga Management Zones (particularly Shallow Bay, Mackenzie Bay, 
Kendall-Garry-Pelly Islands and Kugmallik Bay); 

• the Kitigaaryuit National Historic Site; 

• the Paniksak Territorial Park; and 

• the Mackenzie Island Special Management Area. 

Data Gaps 
Due to the number of protected areas that occur or are proposed in the 
Mackenzie Delta, it is not clear if all of the protected areas have been clearly 
identified and flagged (i.e., there is a need to ensure that no special areas have 
been overlooked). The status of these areas and their constraints on potential 
human use and development also needs to be clarified.  

Needs 
There is a need to assess the representation of protected areas in the various 
ecoregions under the current protection regime. It also would be useful to rank 
the various types of protected areas relative to (1) their status (e.g., existing, 
approved, proposed, nominated), (2) the degree of protection, and (3) the effect 
of the status on human use, particularly industrial development and use. 
Guidelines pertaining to each of these areas should be reviewed to determine if 
gas developments will be in conflict with the objectives of the area. 

4.9 Land Use Plans 
Issues 
The proposed developments and infrastructure associated with the Mackenzie 
Delta Gas Field fall within the Inuvialuit Settlement Region (ISR) which was 
created under the Inuvialuit Final Agreement (IFA). Under the IFA, a series of six 
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community conservation plans (CCPs) have been developed that cover the entire 
Settlement Region. The Inuvik and Aklavik CCPs are of direct relevance to any 
proposed development within the Mackenzie Delta. Each of the CCPs identifies 
important issues, harvesting areas, management objectives and land use 
guidelines. Lands within each area are classified as one of five management 
categories, designated by the letters A through E. E is the most sensitive 
category. Class E lands contain land and waters where cultural or renewable 
resources are of extreme significance and sensitivity and no development is 
recommended within these lands.  
Data Gaps 
The Community Conservation Plans have no status in law, but they do offer 
guidelines for development that are designed to ensure the conservation of 
renewable resources. The areas designated for protection by the plans need to 
be carefully mapped and reviewed with the Environmental Impact Screening 
Committee and the Environmental Impact Review Board.  
Needs 
The proposed guidelines for development within each of the CCPs should be 
reviewed to identify any potential conflicts between the CCPs and proposals for 
development. 

4.10 Cumulative Effects 
Issues 
Both the MVRMA and CEAA require the consideration of cumulative effects 
when project impacts are being assessed and reviewed. Under the Inuvialuit 
Final Agreement, there is no mention of a specific requirement for cumulative 
impact assessment. However, the Environmental Impact Screening Committee 
has developed internal guidelines and operating procedures (EISC), and 
subsection 4.4(6) of the guidelines document states: 
“Proponents are expected to identify and assess the cumulative effects of all the 
proposed development and other activities in the area to the best of their ability.”  
Similarly, internal procedures adopted by the EIRB identify information required 
from proponents. Subsection 10.2.1 (c) requires that the proponent’s impact 
statement outline: 
“the nature, significance, and uncertainties concerning the potential 
environmental effects of the alternatives (including cumulative effects).” 

To date, the EIRB and the EISC have been dealing with the issue of cumulative 
effects on a project-by-project basis. There are no standards for assessing 
cumulative effects (e.g., spatial and temporal boundaries, selection of valued 
ecosystem components and specific measures for cumulative effects or included 
projects or activities in the assessment), or for determining impact significance 
(e.g., thresholds for specific VECs (valued ecosystem components)). There is 
concern that without a regional perspective, project-by-project assessments may 
result in thresholds for some sensitive resources or human uses being 
inadvertently exceeded. There is also concern that in a low-lying region such as 
the Mackenzie Delta, where coastal relief is three metres or less over large 
areas, the cumulative effect of natural and athropogenic change, climate change 
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and development may significantly accelerate sea-level rise and coastal retreat in 
the next century or less (Blasco 1989).  
The issues associated with cumulative effects include: 

• the need for a set of guidelines for proponents for cumulative effects 
assessments that include clarification of expectations for cumulative effects 
assessments in the Delta with respect to the scoping of the assessment (e.g., 
issues, selection of indicators, spatial and temporal boundaries and project 
inclusion lists), analytical tools, acceptable types of mitigation and 
determination of significance (e.g., what are reasonable thresholds) that will 
be used; 

• a better understanding of the effect of multiple land use activities on specific 
resource groups or species (e.g., the cumulative effects of increased access, 
increased noise and increased light from developments on the Delta on 
wildlife); and 

• the identification of potential induced projects, whether as linked or as 
interdependent projects. For example, would the construction of a central 
access road be considered as part of the development of the gas production 
field?  

Data Gaps 
It is unclear to developers and other key stakeholders how a cumulative effects 
assessment should be completed for a proposed development within the 
Mackenzie Delta. The guidelines should clearly define the expectations of the 
regulatory agencies (e.g., the EIRB, NEB) relative to scoping of the assessment, 
analysis, mitigation and management and determination of significance.  
Needs 
There is a need to develop a framework for cumulative effects assessment in the 
Mackenzie Delta that will guide proponents through a cumulative effects 
assessment. It is recommended that DIAND work with regulatory bodies to define 
expectations relative to: 

• identification of cumulative effects issues; 

• identification of valued ecosystem components (or key indicator resources) 
and socio-economic indicators; 

• spatial and temporal boundaries for the cumulative effects assessment 
(relative to each discipline); 

• inclusion of other projects, infrastructure and human activities in the 
cumulative effects assessment; 

• analytical methods; 

• mitigation and management strategies, particularly where the actions are 
beyond the control of the proponent (e.g., design of access control options 
through comprehensive consultation with the communities; design of light 
shielding technologies); 
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• determination of significance (e.g., thresholds for each valued ecosystem 
component); and 

• requirements for monitoring.  
There is need to provide guidance on how local knowledge can be used in 
cumulative effect assessments (e.g., long-term information on changes in the 
distribution of wildlife and changes in the distribution of water and ice due to the 
effects of climate change).  

4.11 Overview of the Taglu field 

4.11.1 Location and Terrain 
The Taglu field is owned by Imperial and is located immediately west of Richard’s 
Island in the Mackenzie River Delta (Figure 1). The Taglu Field is approximately 
10 miles northeast of Shell’s Niglintgak field. The climatic zone is marine tundra. 
The field is in the zone of continuous permafrost. The site is flat with an elevation 
range of 0.3 m across the floodplain and up to 1 m along natural levees. The field 
is exposed to annual flooding by the Mackenzie River. These floods deposit silt. 
The field is underlain with permafrost with an active layer of about 45 cm across 
the floodplain and about 90 cm along river channels. There are ice lenses up to 3 
m thick (DIAND 1977). The soils on the site are grey-brown organic silts 
overlying grey-brown sands and silts. 
The Ya Ya Lake esker-kame complex is south of the Taglu site and, assuming 
the appropriate permits are granted, it could be used as a source of fill and 
gravel. It has much greater relief than the Taglu site and is composed of coarse 
gravelly material. 
The species harvested by the Inuvialuit in the region around the lease as 
recorded by the Inuvialuit Harvest Study (July, 1987-December, 1992) are: lake 
trout, broad whitefish, lake whitefish, cisco, northern pike, ringed seal, beluga 
whale, caribou, moose, polar bear, grizzly bear, wolf, lynx, wolverine, arctic fox, 
red fox, muskrat, arctic hare, ptarmigan and waterfowl. 

4.11.2 Vegetation 
The site is located in the Tuktoyaktuk Coastal Plain ecoregion of the Southern 
Arctic ecozone (Ecological Stratification Working Group 1995). Martell et al. 
(1984) describes the area as Delta Tundra, an area of wet meadows, sedge 
meadows and shrubs. The site has extensive areas of low-centered polygons 
with peat (brown mosses) mounds and sedges dominating the flora of the wet 
centers of the polygons. The raised edges consist of sedges, brown mosses, 
dwarf willow (Salix sp.) and avens (Dryas sp.). The plant communities on the site 
are: 

• the sedge-willow community consisting of mineral soils on low levees along 
the Harry and Kuluarpak Channels. There is an incomplete ground cover of 
mosses, with scattered clumps of sedge and horsetail (Equisetum sp.); and 
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• the sedge-herb community where standing water is a common feature. 
Sedge (Carex aquatilis), forbs and brown mosses form a discontinuous 
cover. 

The following vegetation communities are found on the Ya Ya esker-kame 
complex: 

• a dwarf shrub-heath community (situated on marine deposits); and 

• a xeric gravel community consisting of dwarf willow (Salix arctica), spike 
moss, sedge, saxifrage (Saxifraga oppositifolia), bearberry (Arctostaphylos 
sp.) and lichens. 

Eleven plant species of national significance may be found in the project area. 
They are Antennaria friesiana, Braya pilosa, Festuca lenensis, Koeleria asiatica, 
Potamogeton subsibiricus, Puccinellia poacea, Ranunculus pallasii, 
Rananunculus turrneri, Salix chamissonis, Salix ovalifolia var. arctolitoralis and 
Smelowskia calycina var. media (McJannet et al. 1995).  

4.11.3 Marine mammals 
Part of the Beaufort populations of ringed seals (Phoca hispida) and bearded 
seals (Erignathus barbatus) are year round residents of the Mackenzie Delta. In 
the winter they concentrate on landfast ice and along open leads along the coast 
wherever suitable ice conditions develop.  
In the summer, beluga whales (Delphinapterus leucus) are present in coastal and 
estuarine waters in the area and concentrate around Kendall Island (Fraker et 
al.1978). They are an important subsistence food for the Inuvialuit. 
Bowhead whales (Balaena mysticetus) have also been observed among the 
islands off this portion of Richards Island. They are listed as Sensitive under the 
NWT Species 2000 classification (GNWT 2000) and Endangered by COSEWIC 
(1991). 

4.11.4 Carnivores 

Grizzly bear (Ursus arctos) 
Displacement of denning grizzly bears as a result of development of the Taglu 
field is an important issue with respect to negative wildlife impacts. The majority 
of known grizzly bear dens in this area occur on the eastern portion of Richards 
Island. However, some grizzlies may den on the Taglu field and in adjacent areas 
with more topographic relief such as the Ya Ya esker-kame complex (DIAND 
1977). Dens are usually on southerly to westerly aspects in sandy soils, 
sometimes in deep accumulations of snow, occasionally in peat and often 
associated with shrub cover (Martell et al. 1984). 
Male grizzly bears generally emerge from their dens in April, followed by females 
in May. Exact dates of emergence vary with the onset of spring weather. After 
they emerge from their dens in this area, grizzlies feed on carcasses and over-
wintered berries, on caribou and reindeer calves and on early green vegetation 
on exposed slopes with southern exposures.  
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Any activities conducted during the bears’ active months will require storage of 
any attractants (food and garbage) in bear proof facilities (not plywood huts). 
Petroleum based liquids such as oil, grease, and anti-freeze must be stored as 
any animals will be attracted to them. Consumption of these products can cause 
severe illness and death.  

Polar bear (Ursus maritimus) 
Polar bears feed on seals on pack ice at open leads. They are occasionally found 
at the north end of Richards Island and on the lease. There is also the possibility 
of pregnant females denning in areas where there is enough topographic relief 
and snow accumulation. Den emergence occurs in March and April. 

Wolf (Canis lupus) 
Wolves may be present on the lease area. Wolf dens are built into sandy soils 
along stream banks. Rendezvous sites may be found on the crests of ridges 
where there are good views of the surrounding area. Wolves will feed on 
everything from small mammals, fox, and ptarmigan, to moose and caribou. 

Arctic fox (Alopex lagopus) 
Arctic fox are common near the coast. Seals killed by polar bears, ptarmigan, 
hares and small mammals are important foods in winter. Small mammals, 
especially lemmings, hares, seal pups and young birds and eggs are key 
summer foods. Dens are built in spring on flat, open plains, coastal banks and 
pingos with low vegetation cover. The denning substrate is usually sandy 
material. 

Red fox (Vulpes vulpes) 
Red fox (including the cross and silver color phases) are common in the area. 
There is some overlap in denning habitat with Arctic fox but in general, red fox 
den in the spring in areas with high relief and dense shrubs. Dens are usually on 
southerly aspects in well-drained sandy to sandy-loam soils, and are usually 
close to water. Important winter foods are ptarmigan and small mammals. Red 
fox den in the Ya Ya esker-kame complex (DIAND 1977). 
Ermine (short-tailed weasel Mustela erminea), least weasel (Mustela nivalis), 
mink (Mustela vison), wolverine (Gulo gulo), river otter (Lutra canadensis) and 
lynx (Lynx canadensis) may be found in the lease area (Martell et al. 1984).  

Of the carnivore species, the grizzly bear, polar bear and river otter are listed as 
Sensitive under the NWT Species 2000 classification (GNWT 2000) and of 
Special Concern by COSEWIC (1991). 

4.11.5 Small mammals 
Arctic ground squirrels (Spermophilous parryii), Northern red-backed Vole 
(Clethrionomys rutilus), brown lemming (Lemmus sibiricus), collared lemming 
(Dicrostonyx sp.), meadow vole (Microtus pennsylvanicus), tundra vole (Microtus 
oeconomus), masked shrew (Sorex cinereus), arctic shrew (Sorex arcticus) and 
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tundra shrew (Sorex tundrensis) may be found at the Taglu site. Snowshoe hare 
and Arctic hare may be present on the site.  

4.11.6 Ungulates 
Caribou (Rangifer tarandus groenlandicus), muskox (Ovibos moschatus) and 
moose (Alces alces) are not a concern on the lease in winter, although there may 
be a small band of caribou and some feral reindeer present in the area year 
round. 

4.11.7 Birds 
Raven (Corvus corax), gyrfalcon (Falco rusticolus), willow ptarmigan (Lagopus 
lagopus), rock ptarmigan (Lagopus mutus) and snow bunting (Plectrophenax 
nivalis) are the only birds that may be present on the lease throughout the winter. 
Rock ptarmigan males will winter on the tundra and along the coast. Male willow 
ptarmigan winter in areas with abundant shrubs. Willow, particularly Salix 
alaxensis, and bog (dwarf) birch (Betula glandulosa) are important winter foods. 
The Ya Ya esker-kame complex contains important habitat for the resident 
Ptarmigan population. Snowy Owls (Nyctea scandiaca) return to and may breed 
in the area in March and April. Peregrine Falcons (Falco peregrinus) may nest in 
the area as there are cliffs for nesting and abundant prey.  

4.11.8 Waterfowl 
The gas field lies along a major bird migration route. It is part of an important 
feeding, breeding, brood-rearing, moulting and staging area for waterfowl and 
seabirds (see map and list of critical areas in Martell et al. 1984). A major 
concentration of ducks, geese, swans and shorebirds occurs here every spring. 
These concentrations represent significant regional subpopulations of continental 
populations of waterfowl, seabirds and shorebirds.  
If the Eskimo Curlew (Numenius borealis) is not yet extirpated, it may nest on or 
near the Taglu site (Paul Latour, Biologist, Canadian Wildlife Service, personal 
communication). It is listed as At Risk under the NWT Species 2000 classification 
(GNWT 2000) and Endangered by COSEWIC (1991).  
The Harlequin Duck (Histrionicus histrionicus), Ivory Gull (Pagophila eburnea) 
and Ross’s Gull (Rhodostethia rosea) may occur at the Taglu site and are 
classified as May Be At Risk under the NWT Species 2000 classification (GNWT 
2000) and of Special Concern by COSEWIC (1991). 
Northern Pintail (Anas acuta), Lesser Scaup (Aythya affinis), Oldsquaw (Clangula 
hyemalis), Trumpeter Swan (Cygnus buccinator), White-winged Scoter (Melanitta 
fusca), Black Scoter (Melanitta nigra), Surf Scoter (Melanitta perspicillata), 
Common Eider (Somateria mollissima) and King Eider (Somateria spectabilis), 
are listed as Sensitive under the NWT Species 2000 classification (GNWT 2000), 
as are a list of 14 shorebirds (GNWT 2000). 

4.11.9 Amphibians 
There are no amphibians in the lease area. 
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4.11.10 Fish 
Nearby floodplain lakes provide spawning habitat for ninespine stickleback 
(Pungitius pungitius), nursery areas for broad whitefish (Coregonus nasus) and 
humpback whitefish (Coregonus pidschian), and overwintering areas for broad 
whitefish, humpback whitefish, inconnu or coney (Stenodus leucichthys), and 
northern pike (Esox lucius). Lakes of the Ya Ya esker-kame complex are prime 
lake trout (Salvelinus namaycush) habitat (DIAND 1977). 

The delta channels near the Taglu site offer movement paths and overwintering 
habitat for most indigenous fish, arctic cisco (Coregonus autumnalis), least cisco 
(Coregonus sardinella), broad whitefish, humpback whitefish, inconnu, longnose 
sucker (Catostomus catostomus), lake chub (Couesius plumbeus), pond (boreal) 
smelt (Hypomesus olidus), burbot or ling cod (Lota lota), arctic grayling 
(Thymallus arcticus) and northern pike (DIAND 1977).  

Other species noted as being present in fresh to brackish waters of the lower 
Mackenzie Delta near the Taglu site are arctic char (Salvelinus alpinus), lake 
whitefish (Coregonus clupeaformis), herring and arctic lamprey (Lampetra 
japonica) (Martell et al. 1984).  

Arctic cisco, least cisco and arctic grayling are listed as sensitive under the NWT 
Species 2000 classification (GNWT 2000). 

4.12 Overview of the Niglintgak field 

4.12.1 Location and terrain 
The Niglintgak field is owned by Shell and is located immediately west of 
Richard’s Island in the Mackenzie River Delta. The Niglintgak Field is 
approximately 10 miles southwest of Imperial’s Taglu Field (Figure 1). The 
climatic zone is marine tundra. 
The field is in the zone of continuous permafrost. The site is flat with an elevation 
range of 0.3 m across the floodplain and up to 1 m along natural levees. The field 
is exposed to annual flooding by the Mackenzie River. These floods deposit silt. 
The field is underlain with permafrost with an active layer of about 45 cm across 
the floodplain and about 90 cm along river channels. There are ice lenses up to 
3 m thick (DIAND 1977). The soils on the site are grey-brown organic silts 
overlying grey-brown sands and silts. 
The Ya Ya Lake esker-kame complex is south of the Niglintgak site and, 
assuming the appropriate permits are granted, it could be used as a source of fill 
and gravel. It has much greater relief than the Taglu site and is composed of 
coarse gravelly material. 
The species harvested by the Inuvialuit in the region around the lease as 
recorded by the Inuvialuit Harvest Study (July, 1987 - December, 1992) are: lake 
trout, broad whitefish, lake whitefish, cisco, northern pike, ringed seal, beluga 
whale, caribou, moose, polar bear, grizzly bear, wolf, lynx, wolverine, arctic fox, 
red fox, muskrat, arctic hare, ptarmigan and waterfowl.  
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4.12.2 Vegetation 
The site is located in the Tuktoyaktuk Coastal Plain ecoregion of the Southern 
Arctic ecozone (Ecological Stratification Working Group 1995). Martell et al. 
(1984) describe the area as Delta Tundra, an area of wet meadows, sedge 
meadows, and shrubs. The vegetation of the gas field is described in relation to 
drainage in DIAND (1977).  
The lowland plant communities on the Niglintgak field are: 

• the sedge-willow community growing on recently deposited alluvial soils. 
Dwarf willow (Salix sp.) with an incomplete ground cover of sedge (Carex sp); 

• the sedge-herb community where standing water is a common feature 
throughout the summer. Sedge (Carex aquatilis), cottongrass (Eriophorum 
angustifolium), horsetail (Equisetum arvense), forbs, and brown mosses form 
a discontinuous cover; 

• the willow-herb community where horsetail (Equisetum arvense) and willow 
(Salix glauca) grow along the tops of natural levees which are the areas of 
highest alluvial deposition; 

• the low-centered polygon community primarily consisting of pure stands of 
sedge (Carex aquatilis); 

• the low-centered polygons with peat mounds with stands of sedge (Carex 
aquatilis) and relatively well-drained mounds of mosses; and  

• the high-centered polygon community which is found on lacustrine and well-
drained alluvial sediments and primarily consists of heath (Cassiope 
tetragona, Dryas integrifolia, Carex Bigelowii, Vaccinium vitis-idaea, and 
Cetraria sp.). 

The upland plant communities are: 

• the meadow community consisting of a diverse mix of sedge, heaths and 
mosses on poorly drained lacustrine sediments; 

• the medium willow community which occurs on slopes where the vegetation 
is dominated by willow, birch (Betula glandulosa) and alder (Alnus sp.) and in 
depressions where willows and sedges dominate; 

• the dwarf shrub-heath community. This unit covers much of the upland 
tundra. It consists of heaths and fruticose lichens on rapidly drained soils. 
Dwarf birch and mosses dominate on soils where there is poor drainage; and  

• shoreline communities. Lake and stream shores are dominated by Carex 
aquatilis. Emergent vegetation includes mare’s tail (Hippuris vulgaris) and 
buckbean (Menyanthes trifoliate). Submergent species include the 
pondweeds, Ceratophyllum sp., Callitriche sp., and Myriophyllum sp. 

The following 2 vegetation communities are found on the Ya Ya esker-kame 
complex: 

• the dwarf shrub-heath community. Dwarf willow (Salix arctica), spike moss, 
sedge, saxifrage (Saxifraga oppositifolia), bearberry (Arctostaphylos sp.), and 
lichens occur on glacio-fluvial materials while cottongrass (Eriophorum) 
tussocks occur on glacial tills. The cottongrass tussock community grows in a 
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drainage directed mosaic with the dwarf shrub-heath community. Co-
dominant species are Eriophorum vaginatum, sedge (Carex bigelowii) and 
lingonberry (Vaccinium vitis-idea) with mosses forming a near complete 
ground cover; and  

• the xeric gravel community. The dominant cover is lichen with little club moss 
(Selaginella densa), bearberry (Arctostaphylos alpina), and pussytoes 
(Antennaria monocephala). 

Eleven plant species of national significance may be found in the project area. 
They are Antennaria friesiana, Braya pilosa, Festuca lenensis, Koeleria asiatica, 
Potamogeton subsibiricus, Puccinellia poacea, Ranunculus pallasii, 
Rananunculus turrneri, Salix chamissonis, Salix ovalifolia var. arctolitoralis and 
Smelowskia calycina var. media (McJannet et al. 1995).  

4.12.3 Marine mammals 
A portion of the Beaufort Sea populations of ringed seals (Phoca hispida) and 
bearded seals (Erignathus barbatus) are year round residents of the Mackenzie 
Delta. In the winter they concentrate on landfast ice and along open leads along 
the coast wherever suitable ice conditions develop.  
In the summer, beluga whales (Delphinapterus leucus) are present in coastal and 
estuarine waters in the area and concentrate around Kendall Island (Fraker et 
al.1978). They are an important subsistence food for the Inuvialuit. 
Bowhead whales (Balaena mysticetus) have also been observed among the 
islands off this portion of Richards Island. They are listed as Sensitive under the 
NWT Species 2000 classification (GNWT 2000) and Endangered by COSEWIC 
(1991). 

4.12.4 Carnivores 

Grizzly bear (Ursus arctos) 
Displacement of denning grizzly bears as a result of development of the Taglu 
field is an important issue with respect to negative wildlife impacts. The majority 
of known grizzly bear dens in this area occur on the eastern portion of Richards 
Island. However, some grizzlies may den on the Niglintgak field and in adjacent 
areas with topographic relief such as the Ya Ya esker-kame complex (DIAND 
1977). Dens are usually on southerly to westerly aspects in sandy soils, 
sometimes in deep accumulations of snow, occasionally in peat and often 
associated with shrub cover (Martell et al. 1984). 
Male grizzly bears generally emerge from their dens in April, followed by females 
in May. Exact dates of emergence vary with the onset of spring weather. After 
they emerge from their dens in this area, grizzlies feed on carcasses and over-
wintered berries, on caribou and reindeer calves and on early green vegetation 
on exposed slopes with southern exposures.  
Any activities conducted during the bears’ active months will require storage of 
any attractants (food and garbage) in bear proof facilities (not plywood huts). 
Petroleum based liquids such as oil, grease, and anti-freeze must be stored as 
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any animals will be attracted to them. Consumption of these products can cause 
severe illness and death.  

Polar bears (Ursus maritimus) 
Polar bears feed on seals on pack ice at open leads. They are occasionally found 
at the north end of Richards Island and on the lease. There is also the possibility 
of pregnant females denning in areas where there is enough topographic relief 
and snow accumulation. Den emergence occurs in March and April. 

Wolf (Canis lupus) 
Wolves may be present on the lease area. Wolf dens are built into sandy soils 
along stream banks. Rendezvous sites may be found on the crests of ridges 
where there are good views of the surrounding area. They will feed on everything 
from small mammals, fox, and ptarmigan, to moose and caribou. 

Arctic Fox (Alopex lagopus) 
Arctic fox are common near the coast. Seals killed by polar bears, ptarmigan, 
hares, and small mammals are important foods in winter. Small mammals, 
especially lemmings, hares, seal pups and young birds and eggs are key 
summer foods. Dens are built in spring on flat, open plains, coastal banks, and 
pingos with low vegetation cover. The denning substrate is usually sandy 
material. 

Red Fox (Vulpes vulpes) 
Red fox (including the cross and silver color phases) are common in the area. 
There is some overlap in denning habitat with Arctic fox but in general, red fox 
den in the spring in areas with greater relief and higher and denser shrub growth. 
Dens are usually on southerly aspects in well-drained sandy to sandy-loam soils, 
and are usually close to water. Important winter foods are ptarmigan and small 
mammals. Red fox den in the Ya Ya esker-kame complex (DIAND 1977). 
Ermine (short-tailed weasel Mustela erminea), least weasel (Mustela nivalis), 
mink (Mustela vison), wolverine (Gulo gulo), river otter (Lutra canadensis), and 
lynx (Lynx canadensis) may be found in the lease area (Martell et al. 1984).  
Of the carnivore species the grizzly bear, polar bear and river otter are listed as 
Sensitive under the NWT Species 2000 classification (GNWT 2000) and of 
Special Concern by COSEWIC (2000). 

4.12.5 Small mammals 
The small mammals that may be found at the Niglintgak site include: Arctic 
ground squirrels (Spermophilous parryii), Northern red-backed vole 
(Clethrionomys rutilus), brown lemming (Lemmus sibiricus), collared lemming 
(Dicrostonyx sp.), meadow vole (Microtus pennsylvanicus), tundra vole (Microtus 
oeconomus), masked shrew (Sorex cinereus), arctic shrew (Sorex arcticus) and 
tundra shrew (Sorex tundrensis). Snowshoe hare and Arctic hare may be present 
on the site.  
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4.12.6 Ungulates 
Caribou (Rangifer tarandus groenlandicus), muskox (Ovibos moschatus) and 
moose (Alces alces) are not a concern on the lease in winter, although there may 
be a small band of caribou and some feral reindeer present in the area year 
round.  

4.12.7 Birds 
Raven (Corvus corax), gyrfalcon (Falco rusticolus), willow ptarmigan (Lagopus 
lagopus), rock ptarmigan (Lagopus mutus) and snow bunting (Plectrophenax 
nivalis) are the only birds that may be present on the lease throughout the winter. 
Rock ptarmigan males will winter on the tundra and along the coast. Male willow 
ptarmigan winter in areas with abundant shrubs. Willow, particularly Salix 
alaxensis, and bog (dwarf) birch (Betula glandulosa) are important winter foods. 
The Ya Ya esker-kame complex contains important habitat for the resident 
ptarmigan population. Snowy owls (Nyctea scandiaca) return to and may breed 
in the area in March and April. Peregrine falcons (Falco peregrinus) may nest in 
the area where cliffs for nesting and prey are found. The anatum and tundrius 
subspecies are listed as At Risk and May Be At Risk respectively under the NWT 
Species 2000 classification (GNWT 2000) and Threatened and Of Special 
Concern by COSEWIC (2000).  

4.12.8 Waterfowl 
The gas field lies along a major bird migration route. It is part of an important 
feeding, breeding, brood-rearing, moulting and staging area for waterfowl and 
seabirds (see map and list of critical areas in Martell et al. 1984). A major 
concentration of ducks, geese, swans and shorebirds occurs here every spring. 
These concentrations represent significant regional subpopulations of continental 
populations of waterfowl, seabirds and shorebirds. The low lying floodplains of 
this area attract concentrations of waterfowl. The regime is created by the 
combined actions of seasonal flooding, deposition of silts and sands, freeze-thaw 
events and poor drainage. 
If the Eskimo Curlew (Numenius borealis) is not yet extirpated, it may nest on or 
near the Niglintgak site (Paul Latour, Biologist, Canadian Wildlife Service, 
personal communication). It is listed as At Risk under the NWT Species 2000 
classification (GNWT 2000) and Endangered by COSEWIC (1991).  
The Harlequin Duck (Histrionicus histrionicus), Ivory Gull (Pagophila eburnea) 
and Ross’s Gull (Rhodostethia rosea) may occur at the Niglintgak site and are 
classified as May Be At Risk under the NWT Species 2000 classification (GNWT 
2000) and of Special Concern by COSEWIC (1991). 
Northern Pintail (Anas acuta), Lesser Scaup (Aythya affinis), Oldsquaw (Clangula 
hyemalis), Trumpeter Swan (Cygnus buccinator), White-winged Scoter (Melanitta 
fusca), Black Scoter (Melanitta nigra), Surf Scoter (Melanitta perspicillata), 
Common Eider (Somateria mollissima) and King Eider (Somateria spectabilis), 
are listed as Sensitive under the NWT Species 2000 classification (GNWT 2000), 
as are a list of 14 shorebirds (GNWT 2000). 
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4.12.9 Amphibians 
There are no amphibians in this area. 

4.12.10 Fish 
Nearby floodplain lakes provide spawning habitat for ninespine stickleback 
(Pungitius pungitius), nursery areas for broad whitefish (Coregonus nasus) and 
humpback whitefish (Coregonus pidschian), and overwintering areas for broad 
whitefish, humpback whitefish, inconnu or coney (Stenodus leucichthys), and 
northern pike (Esox lucius). Lakes of the Ya Ya esker-kame complex are prime 
lake trout (Salvelinus namaycush) habitat (DIAND 1977). 
The delta channels near the Niglintgak site offer movement paths and 
overwintering habitat for most indigenous fish, arctic cisco (Coregonus 
autumnalis), least cisco (Coregonus sardinella), broad whitefish, humpback 
whitefish, inconnu, longnose sucker (Catostomus catostomus), lake chub 
(Couesius plumbeus), pond (boreal) smelt (Hypomesus olidus), burbot or ling 
cod (Lota lota), arctic grayling (Thymallus arcticus) and northern pike (DIAND 
1977).  
Other species noted as being present in fresh to brackish waters of the lower 
Mackenzie Delta near the Niglintgak site are arctic char (Salvelinus alpinus), lake 
whitefish (Coregonus clupeaformis), herring and arctic lamprey (Lampetra 
japonica) (Martell et al. 1984).  

Arctic cisco, least cisco and arctic grayling are listed as sensitive under the NWT 
Species 2000 classification (GNWT 2000). 

4.13 Overview of the Parson’s Lake field 

4.13.1 Location and terrain 
The Parson’s Lake field is owned by Gulf and ExxonMobil and includes the lands 
and waters around Parson’s Lake including North Storm Hills, Trail Valley Creek, 
the eastern water bodies of Eskimo Lakes as well as an area that extends 
approximately 20 km north of Parson’s Lake (Figure 1).  
Species harvested by the Inuvialuit in this area include: lake trout, lake whitefish, 
inconnu, loche, arctic grayling, northern pike, ringed seal, caribou, moose, grizzly 
bear, wolf, wolverine, arctic fox, red fox, ermine, mink, marten, muskrat, arctic 
hare, ptarmigan, white-fronted geese, Canada geese, snow geese, brant, swan, 
mallard, pintail and widgeon. 

4.13.2 Vegetation 
The Parson’s Lake field is in the Tuktoyaktuk Coastal Plain ecoregion of the 
Southern Arctic ecozone (Ecological Stratification Working Group 1995). Martell 
et al. (1984) describe the area as Shrub Tundra, an area of low shrubs, 
especially dwarf birch (Betula glandulosa), willow (predominantly Salix glauca), 
and Labrador tea (Ledum groenlandicum), with sedge (Carex sp.) and 
cottongrass (Eriophorum sp.) tussock meadows. Sphagnum moss and sedges 
dominate on poorly drained sites. Willow and alder to 2.5 m dominate on south 
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facing slopes. The sedge and cottongrass tussock meadows are particularly 
sensitive to crushing and compaction. 

4.13.3 Marine mammals 
Ringed seals (Phoca hispida) and bearded seals (Erignathus barbatus) are 
occasionally present in the Eskimo Lakes. They have been observed hauling out 
on shore near deep water. 

4.13.4 Carnivores 

Grizzly Bear (Ursus arctos) 
Displacement of denning grizzly bears as a result of development of the Taglu 
field is an important issue with respect to negative wildlife impacts. The majority 
of known grizzly bear dens in this area occur on the eastern portion of Richards 
Island. However, some grizzlies may den in the Parson’s Lake area. Dens are 
usually on southerly to westerly aspects in sandy soils, sometimes in deep 
accumulations of snow, occasionally in peat and often associated with shrub 
cover (Martell et al. 1984). 
Male grizzly bears generally emerge from their dens in April, followed by females 
in May. Exact dates of emergence vary with the onset of spring weather. After 
they emerge from their dens in this area, grizzlies feed on carcasses and over-
wintered berries, on caribou and reindeer calves and on early green vegetation 
on exposed slopes with southern exposures.  
Any activities conducted during the bears’ active months will require storage of 
any attractants (food and garbage) in bear proof facilities (not plywood huts). 
Petroleum based liquids such as oil, grease, and anti-freeze must be stored as 
any animals will be attracted to them. Consumption of these products can cause 
severe illness and death.  

Wolf (Canis lupus) 
Wolves frequent the lease area. Dens are built into sandy soils along stream 
banks. They will feed on everything from small mammals, fox, and ptarmigan, to 
moose and caribou. 

Arctic Fox (Alopex lagopus) 
Arctic fox are probably only occasional visitors to this location. Seals killed by 
polar bears, ptarmigan, hares, and small mammals are important foods in winter. 
Small mammals, especially lemmings, hares, seal pups and young birds and 
eggs are key summer foods. Dens are built in spring on flat, open plains, coastal 
banks and pingos with low vegetation cover. The denning substrate is usually 
sandy material. 

Red Fox (Vulpes vulpes) 
Red fox (including the cross and silver color phases) are common in the area. 
There is some overlap in denning habitat with arctic fox, but in general red fox 
den in areas with high relief and dense shrubs. Dens are usually on southerly 
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aspects in well-drained sandy to sandy-loam soils, and are usually close to 
water. Important winter foods are ptarmigan and small mammals. 
Ermine (short-tailed weasel Mustela erminea), least weasel (Mustela nivalis), 
mink (Mustela vison), wolverine (Gulo gulo), river otter (Lutra canadensis) and 
lynx (Lynx canadensis) may be found in the lease area.  

Of the carnivore species the Grizzly bear, Polar bear and River otter are listed as 
Sensitive under the NWT Species 2000 classification (GNWT 2000) and of 
Special Concern by COSEWIC (1991). 

4.13.5 Small mammals 
The small mammal species that may occur in the area of the Parson’s Lake field 
include: arctic ground squirrel (Spermophilous Parryii), northern red-backed vole 
(Clethrionomys rutilis), brown lemming (Lemmus sibiricus), collared lemming 
(Dicrostonyx sp.), meadow vole (Microtus pennsylvanicus), tundra vole (Microtus 
oeconomus), masked shrew (Sorex cinereus), arctic shrew (Sorex arcticus) and 
tundra shrew (Sorex tundrensis). 

4.13.6 Ungulates 
Caribou are a primary concern in the area. Depending on the season they could 
be present in greater or lesser numbers. Moose are present in the area in 
naturally low densities. Important habitat is shrub (willow and dwarf birch) 
especially along water courses, wetlands, and lakeshores. Muskox are generally 
found well east of the area, however a herd of 10 muskox was recently observed 
at Parson’s Lake.  
The Parson’s Lake area is at the western edge of the range of the West 
Bluenose caribou herd (there are radio collar relocations around the Eskimo 
Lakes area just east of Parson’s Lake). This area is also within the range of Cape 
Bathurst caribou herd from the fall rut (early October to late November) through 
the winter and into the spring calving and pre-calving periods until the end of 
May). 
Parson’s Lake is within the proposed new reindeer range.  

4.13.7 Birds 
Raven (Corvus corax), gyrfalcon (Falco rusticolus), willow ptarmigan (Lagopus 
lagopus), rock ptarmigan (Lagopus mutus), and snow bunting (Plectrophenax 
nivalis) are the only birds that may be present on the lease throughout the winter. 
Rock ptarmigan males will winter on the tundra and along the coast. Male willow 
ptarmigan winter in areas with abundant shrubs. Willow, particularly Salix 
alaxensis, and bog (dwarf) birch (Betula glandulosa) are important winter foods. 
Snowy owls return to the area in March and April. 
Pintails are listed as Sensitive under the NWT Species 2000 classification 
(GNWT 2000). 

4.13.8 Amphibians 
There are no amphibians in this area.  
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4.13.9 Fish 
Lake trout, lake whitefish, cisco, inconnu, loche, arctic grayling and northern pike 
are harvested for subsistence purposes from Parson’s, Eskimo and other nearby 
lakes. 
Of these fish species, the arctic cisco, least cisco, and arctic grayling are listed 
as Sensitive under the NWT Species 2000 classification (GNWT 2000). 

4.14 Mitigation 
The preceding overviews of the gas fields provide a general idea of the range of 
species that are found in these areas as well as an idea of the species that are 
used by the Inuvialuit for subsistence purposes. The Community Conservation 
Plans recommend no development or year round constraints for some of the 
lands and waters that are associated with the potential development of the three 
gas fields.  
While it is premature to predict the degree of development that could occur on 
these fields, it is possible to forecast the kinds of facilities that could be 
associated with development. It is also useful to consider the range of mitigation 
measures that have been successfully applied at Prudhoe Bay and elsewhere to 
reduce the potential impacts on the environment. 
The activities and infrastructure that could be associated with development 
include: 

• ongoing seismic delineation 2D and 3D; 

• trails, secondary roads and primary roads; 

• exploration and delineation wells; 

• service areas; 

• central gas processing facilities, possibly near Inuvik 

• well pads; 

• gathering lines; 

• gathering lines; 

• compressor stations; and 

• camps. 
Wildlife detect the presence of infrastructure through their senses and some 
species will avoid the areas surrounding developments. The area where species 
detect developments is referred to as a zone of influence and the reduction in the 
effectiveness of habitat within this zone is referred to as the disturbance 
coefficient. 
There are a variety of measures that can be used to reduce the size of the zone 
of influence and reduce the magnitude of the disturbance coefficient. Wildlife 
species become aware of human activity through some combination of signals 
that they receive as sights, sounds, smells and vibrations. Proposed project 
descriptions can be reviewed with respect to the signals that they will project into 
the environment. 
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There is a need for proponents and regulatory authorities to increase their 
awareness of the best practices and best available technologies that can be used 
to mitigate the potential impacts of developments. Some of the measures that 
can be used to reduce the size of the footprints of development and reduce the 
potential disturbance to fish and wildlife include: 

• directional drilling to reduce the number of pads; 

• siting of all infrastructure to optimize the size, duration, sequence, 
reclamation potential and associated access roads; 

• building ice roads that melt and leave no trace; 

• constructing drill pads out of ice; 

• managing access to confine hunting, trapping and fishing near new trails and 
roads to areas where the communities want harvesting to occur; 

• adopting speed limits on all roads; 

• developing a policy on hunting, trapping and fishing for employees; 

• adopting minimum flight altitudes; 

• implementing systems to ensure continuation of natural patterns of surface 
water flow; 

• controlling dust; 

• evaluating all means of minimizing the adverse impacts of flaring (e.g., 
turbines); 

• elevating pipeline gathering systems to facilitate the movements of caribou, 
reindeer and other wildlife; 

• developing innovative engineering design measures to limit the risk of 
subsidence; 

• implementing comprehensive light control systems (e.g., state-of-the-art 
industrial task lighting); 

• implementing noise abatement measures; 

• adopting state-of-the-art waste management systems including daily 
incineration of garbage in bear proof containers where appropriate and 
effective treatment of sewage and grey water; 

• strategically placing fencing where necessary to keep wildlife away from 
some infrastructure; 

• evaluating all height control measures for all infrastructure; and 

• other mitigation measures. 
The assessment of potential developments can be enhanced with modeling 
techniques that include viewshed analysis in virtual environments. These 
techniques can provide powerful communication tools for the design of mitigation 
measures with the participation of representatives of the communities.  
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5 Mackenzie Valley Pipeline 
5.1 Air 

Issues 
Air in this region of the circumpolar arctic is generally clean with relatively few 
local and regional sources of potential contaminants. Proposals for development 
of a pipeline down the Mackenzie Valley will generate concern about potential 
changes to air quality from people in the region, particularly since Canada has 
been pushing for recognition of the problems associated with the long range 
transport of atmospheric pollutants at the international level.  
Data Gaps 
Information is needed on the extent, frequency and nature of emissions that 
would be produced by the construction and operation of a pipeline down the 
Mackenzie Valley.  
Information is needed on the nature and extent of emissions from compressor 
stations. 
Needs 
Description of the proposed project(s) with detailed information on the release of 
air-borne emissions into the environment (e.g., type, frequency, duration and 
volumes of emissions). Dispersion modeling is required.  

5.2 Soils 
Issues 
The construction and operation of a pipeline down the Mackenzie Valley will 
impact soils within and adjacent to the right-of-way.  
The key issues associated with the potential impact of a pipeline on soils are: 

• identification of unique and locally significant soils; 

• soil disturbance, loss of soil profile integrity and disruption of soil physical 
quality; 

• compaction of soils with negative effect on the movement of gas and water 
through soil; 

• influence of terrain modification on soil internal drainage regimes; and  

• chemical change in soil properties from localized spills of fuel or hazardous 
materials. 

Data Gaps 
The locations of locally significant soils, soils susceptible to compaction and 
terrain units that would modify drainage patterns would help establish the optimal 
locations for a pipeline to avoid disturbance. It would also be helpful to clarify the 
intentions of the proponents and the regulators with respect to reclamation of 
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soils (this can be achieved through the development of a conceptual 
Environmental Protection Plan and through the development of Guidelines for 
Reclamation).  
Needs 
An ecological land classification system (ELC) would provide a common basis for 
transposing information from all terrestrial disciplines into a standard format. 
ELCs typically include the classification and mapping of soil types often 
superimposed on a digital elevation model for planning in three dimensions.  

5.3 Groundwater 
Issues 
It is expected that the proposed Mackenzie Valley pipeline and other associated 
facilities will have little or no impact on groundwater (e.g., special precautions will 
be used to avoid shallow or near-surface groundwater flows or to expedite their 
movement past the pipeline).  
No communities or industry in the Mackenzie Valley are known to use 
groundwater for potable or production water. 
The relationship between groundwater levels, flow patterns in tributary streams 
and the integrity of fish spawning areas is not well understood in the northern 
river basins (Government of Canada 1997). Groundwater discharge in some 
arctic rivers provides important overwintering habitat or spawning areas for some 
species of fish (e.g., char).  
Data Gaps 
Little is known about groundwater within and adjacent to the proposed 
Mackenzie Valley pipeline. The importance of ground water for future human use 
and to existing ecosystem function (e.g., winter flows in rivers and streams, 
maintenance of fish habitat) is also not well defined. Potential locations of 
overwintering fish along the general route of the proposed Mackenzie Valley 
pipeline and possible linkages to groundwater discharges should be reviewed 
with representatives of the communities.  
Needs 
The importance of groundwater for future human use and ecosystem function 
should be assessed. Environmental Protection Plans should be required to 
demonstrate how any potential effects to groundwater will be avoided.  

5.4 Surface Water Quality 
Issues 
The Mackenzie River has a high silt content which results in high levels of 
turbidity. In comparison, tributaries of the river tend to have clear water most of 
the year because they have gravel bottoms and are generally smaller, faster 
moving systems. As the Mackenzie slows down near its mouth, sediments are 
deposited in Mackenzie Bay and Kugmallik Bay. In general, the eastside 
tributaries have better water quality than do the larger but more turbid westside 
rivers (Percy et al. 1985). 
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People are concerned about water quality throughout the Mackenzie Valley, as 
communities throughout the valley rely heavily on the Mackenzie River and it’s 
tributaries as a source of drinking water, as well as a source of food (e.g., fish, 
waterfowl, and aquatic mammals). In particular, residents are concerned about 
changes in water quality and effects on important spawning and overwintering 
areas for fish.  
Winter construction through the area will probably not affect water quality or fish, 
as most rivers and creeks would be supporting minimal flows and the potential 
for sedimentation problems from construction would be minimized. There will be 
a need to demonstrate to the communities that any construction, regardless of 
timing, will not result in a reduction in water quality. 
The federal government currently funds numerous water quality and quantity 
stations along the Mackenzie River and in the major tributaries to the Mackenzie 
River. 
The key issues associated with water quality are: 

• localized changes in water quality as a result of spills of fuel and other 
hazardous materials; 

• changes in sediment loads as a result of erosion of shorelines and 
riverbanks; and 

• potential cumulative effects of changes to water quality. 
Data Gaps 
Water quality data is collected annually (spring, summer and fall) by Environment 
Canada and is available through NAQUADAT.  
Needs 
Existing water quality data for the Mackenzie Valley should be reviewed and 
summarized, particularly in regard to assessing cumulative effects. Based on this 
review, water quality monitoring locations within the Valley should be prioritized 
relative to the proposed pipeline routing and the potential for downstream 
impacts on water quality; major stream crossings are of particular concern. Water 
quality monitoring should be reactivated for any priority sites that are currently 
not monitored. Site specific information on water quality relative to the probable 
pipeline development is lacking.  

5.5 Surface Water Quantity 
Issues 
The Mackenzie River has a mean annual discharge of 9000 m3/s – second only 
in Canada to the St. Lawrence River. The river drops only 152 metres from its 
headwaters to its mouth, which is indicative of the low topography of the land 
through which it flows. Historical streamflow data for many of the tributaries is 
available from the Water Resources Branch, Water Survey of Canada. 
Water levels in the channels of the Mackenzie River fluctuate with the timing and 
delivery of runoff throughout the basin as a result of snowmelt. Reduced runoff 
from upstream areas of the Mackenzie River basin cause water levels to 
gradually decline in the fall. When ice begins to form in the channels in October, 
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water moves more slowly through the channel, which results in rising water 
levels. This causes an increase in the amount of water stored in the channel and 
the channel discharge actually decreases for a brief period of time, after which it 
increases and then stabilizes for much of the winter. This is often the period with 
the lowest discharge of the year.  
Through the rest of winter, the channel water levels remain low. In late April and 
early May, the water level in the channels begins to rise as the runoff, associated 
with the melting of snow from the southern portions of the Mackenzie Basin, 
reaches the delta. As discharge and water levels increase, ice jams may form in 
the larger channels, especially in the middle of the channel, causing the water 
level to rise dramatically. Two locations that are very prone to the formation of 
major ice jams are Middle Channel, just downstream of Point Separation, and the 
Horseshoe Bend area. Other channels are prone to the development of smaller 
ice jams. 
In the summer, water levels may rise in response to rainstorms upstream of the 
Mackenzie Delta. The largest summer floods occur due to rain in the Mackenzie 
Mountains and in the headwaters of the Liard River. During the highest summer 
floods, two thirds of lakes in the Inuvik area of the Mackenzie Delta are flooded. 
In the summer, water levels in the Delta are also affected by changes in sea level 
in the Beaufort Sea.  
Key issues for surface water quantity in the Mackenzie Valley include: 

• local effects on surface water flow regimes (depending on how water 
crossings are completed); and 

• cumulative effects of other activities on water flows (volume and timing). 
Data Gaps 
It is unlikely that the proposed pipeline could result in temporary or permanent 
changes to surface water flows.  
Needs 
There is a need to determine if any aspect of the proposed pipeline could result 
in temporary or permanent changes to surface water flows.  

5.6 Fish 
The Mackenzie basin contains the longest river system in Canada and one of the 
ten longest river systems in the world. The drainage basin encompasses nearly 
one-fifth of Canada’s land base, and includes the Peace, Athabasca, Liard and 
Mackenzie river systems. 
The Mackenzie River supports a diverse fish fauna, including at least 38 species 
of fish within the river and its tributaries north of 60° latitude (Percy et al. 1985). 
The fishery is both more productive and has more fish species than either the 
Porcupine River or the north slope drainages of the Yukon. Some of the fish 
species include Dolly Varden, lake cisco, white sucker, yellow walleye and 
mountain whitefish. Despite decreased primary and secondary productivity due 
to cold temperatures, fish are found locally in great numbers due to the 
migrations of anadromous fish from throughout the southern Beaufort Sea 
returning to spawning grounds or overwintering sites high in the watershed. 
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Some fish species, such as the northern pike, Arctic grayling, inconnu and 
longnose sucker, occur throughout the system, while others are restricted to 
specific tributaries or estuarine areas. In general, the eastside tributaries have 
better water quality and therefore support more species than do the larger but 
more turbid westside rivers (Percy et al. 1985). Most fish species in the 
Mackenzie Valley have specific migration routes and limited spawning, 
overwintering, nursery and feeding areas, therefore suitable water quality and 
food sources are critical. The downstream sections of the Mackenzie near the 
Delta are important migration areas for anadromous species such as Arctic char, 
cisco, inconnu, as well as broad and humpback whitefish (Percy et al. 1985). For 
anadromous species, the timing and location of exploration and development are 
critical considerations, particularly given the generally limited ability of fish 
populations in Arctic environments to recover. 
Given the saturated soils and permafrost characteristics of the area, winter 
construction would be required for a pipeline down the Mackenzie Valley. This 
may present conflicts with timing for migrating fish, and involve encounters with 
rivers and streams potentially supporting overwintering fish and eggs. Because of 
the sensitivity of the fisheries during the winter period, regulatory authorities and 
local communities will require assurances that construction practices will not 
jeopardize water quality or overwintering fish. Rivers and streams of known 
importance that are likely to be crossed by the proposed Mackenzie Valley 
pipeline are listed in Table 5-1 below: 

Table 5-1 Important Rivers and Streams that are Likely to be Crossed by the 
Proposed Mackenzie Valley Pipeline. 

 
Northwest Territories 
• Travaillant River 
• Tieda River 
• Loon River  
• Hare Indian River  
• Great Bear River  
• Blackwater River  
• Ochre River  
• Willowlake River 
• Mackenzie River (near Fort Simpson) 

Note: these do not include many smaller watercourses. 

 

Directional drilling of these important watercourses would eliminate the majority 
of the potential effects on water quality and fish habitat. While it is likely that 
Fisheries and Oceans Canada will require that directional drilling be considered 
for most crossings, it is not known if this technique is possible for all of these 
crossings and other as yet to be determined crossings. The feasibility for 
directional drilling is dependent on the composition and integrity of the substrates 
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underlying these watercourses (e.g., directional drilling is difficult when large 
cobble and boulders dominate the substrate). Because directional drilling was not 
considered for water crossings during the previous pipeline development in the 
1970s and 1980s, there are no data on the feasibility for directional drilling. 
If a pipeline is routed parallel to the proposed Mackenzie Highway corridor, it will 
encounter the protected area that is recommended for the Travaillant Lake and 
Mackenzie-Tree River area which supports important wildlife, fisheries and 
cultural values. The Special Management Area called, “The Lakes Around 
Travaillant Lake” calls for the protection of fish, fish habitat and fish harvesting 
opportunities (Gwich’in Land Use Plan (Draft), 1999).  
The Sahtu region has documented heritage sites which must be carefully 
considered in any evaluation of a pipeline or transportation corridor down the 
Valley (Sahtu Heritage Places and Sites Joint Working Group 2000). Sites 
identified by the Sahtu relevant to fisheries include:  
• the Ramparts – located immediately upstream of Fort Good Hope, the 

ramparts represent the only canyon-like feature on the Mackenzie River. This 
landscape feature is associated with an important subsistence fishery; and 

• Bear Rock – located immediately north of Tulita at the confluence of the 
Great Bear and Mackenzie rivers, this elevated land mass is a sacred site for 
the Dene Nation. The mouth of the Great Bear River is also an important 
fishing site. 

Key issues for fisheries in the Mackenzie Valley include: 

• potential interference with subsistence fishing and fishing sites; 

• increased fishing pressure as a result of additional access; 

• sedimentation of local areas and, in particular, spawning and rearing habitats; 

• effects of timing of exploration and development on spawning, rearing, 
feeding, overwintering and migration habitats; 

• contamination of the water column and sediments as a result of fuel spills; 
and 

• cumulative effects of local additions of potential contaminants. 
Data Gaps 
Knowledge of the abundance, distribution and habitat requirements for fish in the 
Mackenzie drainage system is limited. While most populations of fish have been 
generally identified for the Mackenzie River drainage, data are limited for most 
streams. Because of the long history of commercial fishing in Great Slave Lake, 
more information on fisheries is available for this region than for any other areas 
of the Mackenzie Valley.  
Needs 
Information on the distribution of sensitive habitats for fish should be completed 
for the general pipeline and transportation corridor for those areas of the 
Mackenzie River Valley that are most likely to be developed.  
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5.7 Geotechnical and Terrain Considerations 
Issues 
There are two primary aspects to the potential relationship between a gas 
pipeline and an associated transportation corridor; the potential effects of a line 
on the terrain and the potential effects of changes in the terrain on the line. The 
most likely source of the second kind of interaction in Arctic environments occurs 
as a result of changes to permafrost. 
The greatest changes to terrain as a result of thawing of permafrost occur when 
there is a substantial amount of ice in the permanently frozen ground. The 
proportion of ice in permafrost is generally correlated with the texture of the 
sediments; fine textured sediments like silts and clays have high ice content. 
Peat also has high ice content. When ice rich permafrost melts it can result in the 
collapse of the ground surface, the loss of the bearing strength of the ground and 
a drop in shear strength which can cause landslides and thaw flow (Dyke et al. 
1997).  
The habitats of the Mackenzie Valley have experienced a warming trend 
equivalent to 1 – 2 degrees C in average annual air temperature over the last 
200 years (Dyke et al. 1997). Climate change could introduce further warming to 
this region in the next fifty years. Even if the accuracy of the climate warming 
prediction is in doubt, an extension of the existing trend toward further warming is 
reasonable to expect (Dyke et al. 1997).  
The distribution of fine sediments along the Mackenzie Valley has been 
documented. These sediments are distributed in general proximity to the 
Mackenzie River (Aylsworth and Duk-Rodkin 1997). It is prudent to assume that 
those zones along the Mackenzie with fine textured soils carry an inherent risk of 
instability. The optimization process involved in constraint mapping needs to 
include consideration of the distribution of soils by type, forest fires, forest fire 
potential and the relative proximity of waterbodies. Due to the potential for the 
development of an integrated pipeline and highway corridor, information on 
geotechnical stability should also be assessed relative to the proposed 
Mackenzie Highway.  
The Mackenzie Valley Geotechnical Database includes information on the 
moisture content of soils derived from 12,000 boreholes drilled in the course of 
pipeline route investigations in the 1970s (Dyke et al. 1997). The data from the 
trench excavated for the Norman Wells to Zama, Alberta oil pipeline includes 
records that logged ice conditions and sediments along the route (Dyke et al. 
1997). Active layer thickness is being monitored at 60 sites throughout the 
Mackenzie Valley.  
The Government of the NWT’s Forest Fire Management Program maps values - 
at - risk as a basis for decision making on fire fighting. This mapping system 
includes information on the distribution of forest fires and forest fire potential in 
the Mackenzie Valley. The GNWT Department of Resources, Wildlife and 
Economic Development is in the process of completing a vegetation classification 
system using Landsat TM data for the entire Mackenzie Valley. This classification 
system will include information that provides valuable information on the 
distribution of permafrost in the region. For example, there is a dynamic 
relationship between the distribution of permafrost and the edges of waterbodies; 
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the permafrost generally stops near the borders of the waterbodies. Climate 
change can effect the distribution and extent of the waterbodies and these 
changes will result in changes to the distribution of the permafrost.  
Depending on the types of environmental protection measures that are employed 
during the construction of the Mackenzie Valley pipeline, the major geotechnical 
and terrain issues will likely be: 

• disturbance of unstable slopes; 

• disturbance of permafrost; 

• suitability of the major water crossings for directional drilling; and 

• bank erosion and destabilization at approaches and crossings of rivers and 
streams. 

Although much of the Mackenzie Valley route will encounter relatively flat terrain, 
topographic relief will be encountered along the valley slopes of larger drainages. 
In competent ice-free surface materials, bank erosion and slope instability 
triggered by pipeline construction will typically be a localized effect that can be 
adequately mitigated through best available construction and reclamation 
practices. For example, directionally drilled crossings of stream channels will 
largely eliminate bank disturbance and long-term erosion problems. Similarly, 
commonly employed ditchline and surface water management techniques such 
as impervious ditch plugs, surface diversion berms and prompt reclamation to re-
establish vegetative cover can effectively address surface stability concerns on 
slopes, as well as control RoW erosion and pipeline integrity issues from surface 
run-off. 
Stability issues can be more problematic where RoW grading and ditching 
operations encounter ice-rich materials or permafrost, and result in the thawing of 
this permafrost. This is particularly problematic on slopes, where the degradation 
of permafrost results in the downslope movement of saturated materials. Most of 
the Mackenzie route supports permafrost, while stretches of discontinuous 
permafrost will continue into northern Alberta. This discontinuous permafrost 
stops about 250 kms south of the Alberta/NWT border but then resumes again 
100 km south of that.  
Pipeline construction through ice-rich material will typically result in permafrost 
thawing and degradation through two processes: 

• removal of the insulating vegetative cover, resulting in increased heat 
penetration into the soil during summer months; and 

• alteration of soils temperatures immediately surrounding the pipe as a result 
of above zero gas/pipeline temperatures. 

Because of the high moisture content of the thawed materials, such degradation 
can result in long term surface stability and erosion problems on slopes and 
stream banks. In addition, this degradation can jeopardize pipe integrity through 
differential settlement of the pipe, the downslope movement of degraded material 
around the pipe on larger slopes, and exposure of the pipe from settlement and 
loss of ice-rich backfill. 
The general consensus of the major Canadian pipeline companies 
(TransCanada, Westcoast, and Foothills) studying a northern gas pipeline, is that 
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the gas will be chilled through the northern portions of the route. This would 
include areas where there is continuous permafrost or a high percentage of 
discontinuous permafrost. The gas would be chilled following compression 
through the use of ‘chillers’. The gas will leave the compressor station at a 
temperature of just below zero Celsius. The decompression of the gas as it 
travels along the pipeline will further chill the gas such that it will enter the next 
compressor station at temperatures well below zero. The gas and pipeline 
temperatures along the pipeline and at the upstream side of each compressor 
station will depend on the elevation and pressure changes through each pipeline 
section, as well as the ground temperatures.  
Chilling the gas involves fairly sophisticated equipment and can be expensive. 
Also, at some point, the chilled gas will be causing more problems than it solves 
by freezing previously unfrozen ground vs. preserving lessening amounts of in 
situ permafrost. Therefore, one of the main issues for a northern land based 
pipeline will be where chilling of the gas will terminate. The last point of chilling 
will differ, on a latitude basis, for the Alaska Highway line vs. a Mackenzie Valley 
line. This is due to terrain type differences and elevation differences between the 
two lines.  
For the Mackenzie Valley pipeline, cold flow may be terminated at a point 
approximately 250 km south of Norman Wells based on the ditchwall percent 
permafrost from the Norman Wells oil pipeline. However, the subsequent 
increase in the ditchwall permafrost another 100 km further south may dictate 
that cooling terminates even further south.  
It must also be noted that even though the pipeline will be operated cold in 
northern areas, there will be a one to two year lag from pipe installation to pipe 
commissioning. This lag and its possible effect on the terrain will need to be 
addressed. If sufficient terrain changes occur prior to pipeline operation, the 
refreezing of the ground adjacent to the pipeline may not be enough to reverse 
the terrain changes.  
A number of pipeline projects have considered different construction or 
reclamation techniques to retard permafrost degradation on their RoW. The 
Norman Wells – Zama pipeline project deposited relatively thick layers of wood 
chips on particular slopes to restore an insulative blanket on these areas. In 
some areas, natural heat generated from the decomposition of the woodchips 
actually exacerbated the problem. NOVA Gas Transmission Ltd. (now 
TransCanada PipeLines) distributed a thick layer of slash debris as rollback over 
their RoW west of Zama, Alberta in a stretch of discontinuous permafrost, and is 
monitoring RoW settlement in this area. Experience from such projects should be 
reviewed in preparation for future northern pipeline work. 
Data Gaps 
Detailed work on the proposed development options during the 1970s and 1980s 
identified sensitive geotechnical areas along the Mackenzie Valley. These 
studies should be reviewed to ensure that the information is current. This 
information should be updated with more recent information (e.g., trench data 
from the Norman Wells – Zama pipeline). 
Needs 
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Due to the potential for the development of an integrated pipeline and highway 
corridor, information on geotechnical stability should be assessed relative to the 
proposed Mackenzie Highway. Potential effects of climate change on slope 
stability and channel integrity (e.g., as a result of altered water flows in the 
mainstem and the tributary rivers) should also be considered. 

5.8 Vegetation 
Issues 
The pipeline is expected to have only minimal and local impacts on vegetation as 
a result of the clearing of the right-of-way and the installation of the pipeline (i.e., 
soil disturbance). Prompt revegetation of the RoW can be used to minimize 
effects on soils. Other possible effects include fuel spills; these would likely result 
in local losses of vegetation or changes in community composition. Air emissions 
from compressor stations (assuming electrically-driven compressors are not 
used) could result in minor and localized effects on vegetation. 
The potential issues associated with vegetation include: 

• effects of air emissions from compressor stations on sensitive vegetation 
(e.g., lichens); 

• potential loss of rare plants or rare plant communities; 

• losses or modification of vegetation communities (relative to the available 
vegetation communities along the river) including loss of plants of medicinal 
or nutritional value; 

• cumulative losses of certain vegetation communities in combination with the 
effects of other human activities (e.g., collection of firewood and logging); and 

• cumulative effects of climate change on distribution and composition of plant 
communities.  

Data Gaps 
Vegetation communities within the immediate vicinity of the mainstem of the 
Mackenzie River (i.e., within 5-10 km) were mapped as part of the preparatory 
work for the Mackenzie Valley pipeline in the late 1970s to 1980s. Since that 
time, the GNWT Remote Sensing Centre has been compiling spatial data on 
vegetation in the Mackenzie Valley corridor in the vicinity of Norman Wells. 
The Government of the Northwest Territories’ Department of Resources, Wildlife 
and Economic Development is in the process of completing a vegetation 
classification system for the Mackenzie Valley using Landsat TM data. The study 
area includes the Delta, the Mackenzie Valley and areas south to the NWT 
border. This work is being coordinated by the Forest Management Division. The 
data is in digital format and can be used in a GIS (Geographic Information 
System) environment with ArcInfo TM and ArcView TM  
Site specific information is needed on values-at-risk in terms of rare plants, rare 
plant communities and plants of nutritional or medicinal value. Information is 
needed on other land uses in the area and the potential cumulative effects on 
vegetation. Information is needed on the availability of seed stocks for 
regeneration.  
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Needs 
A vegetation classification system and an ecological land classification system 
for the Mackenzie Delta and Mackenzie Valley needs to be standardized prior to 
the start of major field studies for proposed developments. The use of a standard 
classification scheme would help ensure that data from various proposals can be 
integrated such that vegetation maps or ecological land classification maps can 
gradually be developed for the development areas and adjacent areas. Such 
maps are critical in completing quantitative analyses for other resource sectors 
such as wildlife habitat modeling, alterations in traditional land use, changes to 
biodiversity, and assessment of cumulative effects.  
The locations of important sites for picking plants of nutritional and medicinal 
value need to be identified. Traditional land use studies by the Inuvialuit, Gwich’in 
and Sahtu may already have identified some of these sites. 

5.9 Migratory Birds 
Issues 
The primary issue facing pipeline construction and operations related to birds is 
disturbance to birds and their habitats. While disturbance will occur during the 
construction and operation phases of the project, the type and degree of 
disturbance will vary during each of those phases. The main concerns with 
disturbance are associated with concentrations of birds along the pipeline route. 
Sensitive areas in the Mackenzie Valley include raptor nest sites and staging and 
nesting sites for waterfowl. There are nest sites of the threatened Peregrine 
Falcon and other raptors in the Campbell Hills, in the vicinity of the Arctic Red 
River, in the Norman Range and probably in the McConnell Range of the 
Franklin Mountains. Peregrine Falcons also nest on cutbanks of the Mackenzie 
River (Campbell and Davies 1973). 
The islands and sandbars on the Mackenzie River from Wrigley north to the 
Arctic Red River are key resting and mating sites for migrating swans, geese, 
ducks and shorebirds in spring (May and June) (Salter et al. 1974). The lower 
Mackenzie River from Fort Good Hope to about the Tree River (above Arctic Red 
River) is an important spring staging area: the sandbars and sand and mud 
shorelines of the river islands host virtually the entire western arctic population of 
Lesser Snow Geese (Kerbes 1986), several thousand Tundra Swans and many 
tens of thousands of other waterfowl (Alexander et al. 1991). The western arctic 
population of Lesser Snow Geese also uses the open water and the exposed 
shorelines of the Mackenzie River upstream from Fort Good Hope to the 
Redstone River above Fort Norman during a brief period in early to mid-May. As 
well, Greater White-fronted Geese, Canada Geese, Tundra Swans and large 
numbers of ducks also use the open water in May (Alexander et al. 1991). These 
areas are also used during the fall migration, but because of the greater extent of 
open water and longer timeframe of the migration, there are fewer concentration 
areas. 
Two clusters of small to medium-sized lakes north and south of Norman Wells 
and another about 50 km southeast of Fort Simpson are productive nesting and 
important moulting sites for waterfowl. The Brackett Lake area, also known as 
Willow Lake, northeast of Fort Norman, composed of forested bogs and 
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wetlands, supports 5,000-10,000 breeding ducks, primarily scaup and thousands 
of staging waterfowl including large numbers of Greater White-fronted Geese and 
Tundra Swans, and unknown numbers of shorebirds such as Long-billed 
Dowitchers, Pectoral Sandpipers and Lesser Yellowlegs (Davis 1974; Salter 
1974). 
Two important areas of prime waterfowl habitat to the east of the main pipeline 
corridor are found in the Fort Providence area. Beaver Lake, the westernmost 
section of Great Slave Lake and Mills Lake, a widening of the Mackenzie River, 
are both shallow, marshy waterbodies that attract birds during migration. The 
Ramparts River and Camkay Creek are also important waterfowl nesting, 
moulting and staging areas. 
Species-at-risk are likely to occur in the area traversed by the proposed 
Mackenzie Valley gas pipeline corridor. Some of the exact locations of nest sites 
(e.g., for Peregrine Falcons) are known, while other species and their habitats 
have not been studied in the Mackenzie Valley (e.g., whooping crane).  
Key issues for migratory birds along the Mackenzie River include: 

• alteration or loss of habitats such as wetlands, riparian shrub, fire-
successional shrub, or key “old-growth” habitats, and creation of “altered” 
habitats on the right-of-way (RoW) which will be maintained as grass and/or 
shrub habitat; 

• fragmentation of habitat; 

• change in mortality risk (e.g., power lines and compressor stations)(Anderson 
et al. 1990, 1991, 1992); 

• sensory disturbance during sensitive periods (nesting, molting, staging, 
migration) and alienation of habitats important to their survival including the 
effects of increased barge traffic on the Mackenzie River. Displacement of 
migratory birds may also affect the subsistence harvest of species important 
to aboriginal hunters (Fabijan 2000; D. Cresswell, pers. comm.; Carcross 
Tagish First Nation, 12 January 2001); 

• change in distribution due to effect of corridors; 

• effects of a spill of fuel or other hazardous materials on survival and nesting 
habitat during the construction process or during barging of supplies on the 
Mackenzie River; 

• cumulative effects of habitat loss and fragmentation relative to other 
developments (e.g., logging, seismic lines); and 

• cumulative effects of changes to habitats in combination with changes 
associated with climate change (e.g., increased fire frequency, altered water 
levels and melting of permafrost) (Environment Canada 1999). 

Data Gaps 
To assess the impacts associated with habitat loss or alteration due to 
construction of the pipeline, it is necessary to first identify habitats of particular 
interest or importance relative to the proposed RoW. Habitats occupied by 
concentrations of staging birds, permanent nest sites, nest sites of raptors or 
protected sites, or habitats used by various assemblages of species of special 
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significance must be determined and the location of those habitats identified 
relative to the pipeline route. Habitat assessment is the best approach to 
determine the type of mitigation required. Habitat assessment would also provide 
a measure against which mitigation and restoration could be assessed and 
monitored. 
It is important to identify sites and/or habitats used by species-at-risk along the 
pipeline corridor. Although there was some focus on species-at-risk in the early 
1970s (such as Peregrine Falcon), the process of designating species-at-risk has 
been formalized and new species have been added to the “at-risk” lists (GNWT 
2000).  
A considerable amount is known about bird use of the Mackenzie River because 
of the Arctic Gas Pipeline proposal and the biological studies conducted in 
support of that proposal but those studies were necessarily site specific because 
of the large area involved. Given the new routing for a gas pipeline along the 
Mackenzie River, it is likely that habitats that are significant for birds will be 
traversed that are not yet known. In particular, data are lacking for the many 
lesser concentrations and potentially productive habitats along the routing of the 
proposed pipeline. Furthermore, the existing data needs to be brought up to date 
and important bird concentration areas confirmed. Populations of some bird 
species have changed significantly since the early 1970s. 
There is an active duck branding project that has been ongoing at Brackett Lake 
since 1995. This is a cooperative project between the Tulita Renewable 
Resource Committee, the United States Fish and Wildlife Service and the 
GNWT’s Department of Resources, Wildlife and Economic Development. The 
project has produced annual reports which provide information on the distribution 
of ducks along the flyway. Ducks Unlimited has also been doing wetland 
classification work in the Sahtu region using Thematic Mapping Imagery. Aerial 
surveys that, in part, delineate important waterfowl habitats have been conducted 
north to the Ramparts near Fort Good Hope.  
Needs 
To understand and assess the potential impacts of the pipeline on birds, it is 
essential to update literature reviews on the effects of linear developments. 
Existing reviews are almost 30 years old and out of date.  
Systematic surveys to update information on the distribution and abundance of 
migratory birds, species-at-risk, and raptors should be conducted along the 
Mackenzie Valley Transportation Corridor. Similarly, habitat assessments for 
birds should be conducted along the entire route, especially to assess the affects 
of pipeline construction on habitats of species-at-risk. 
The federal, provincial and territorial governments will likely have individual 
concerns about the effects of the pipeline on birds and preferences regarding the 
routing of the pipeline. The Canadian Wildlife Service, RWED and the 
management boards will need to be canvassed to identify their concerns, areas 
of interest and protection requirements. It will be especially important to 
determine the specific concerns and requirements for species-at-risk relative to 
pipeline development. 
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5.10 Terrestrial Mammals 
Issues 
Research scientists with Canadian and American governments, as well as 
consulting biologists have been studying Arctic wildlife for several decades. This 
effort has been supplemented in recent years by the work of the co-management 
boards established by land claims. These studies have provided information on 
the abundance, distribution, population structure, seasonal movement patterns 
and habitat use of mammals and birds (Green 1991). Information from these 
studies has been useful in identifying and refining measures to reduce or 
eliminate impacts to wildlife, as well as identifying future research needs (Green 
1991). Part of the rationale for the millions of dollars of work has been the need 
to understand the potential impacts on wildlife. Wildlife species of concern within 
the Mackenzie Valley corridor include woodland caribou, moose, Dall sheep and 
furbearers. Barren-ground caribou are treated separately below because of their 
ecological and economic importance. 
Key issues for terrestrial mammals in the Mackenzie Valley are: 

• alteration or loss of habitat; 

• fragmentation of habitats; 

• change in mortality risk as a result of new access; 

• sensory disturbance associated with construction and operation of facilities 
such as compressor stations; 

• effects of a spill of fuel or other hazardous materials on survival and special 
habitats like licks and den sites; 

• effects of sensory disturbance associated with the construction of the RoW 
and pipeline on the distribution, abundance and productivity of these species; 
and 

• cumulative effects of the pipeline RoW, the proposed Mackenzie Highway 
and the communication corridor on movements, habitat use, productivity, and 
mortality (i.e., hunter kills, highway mortality). 

There is a substantial amount of information on key northern terrestrial species 
that could be impacted by a gas pipeline or a transportation corridor. A lot of this 
information comes from research associated with the development proposals in 
the 1970s and 1980s, as well as the assessments for the Norman Wells – Zama 
pipeline. There will be a requirement for any proponent to build on this 
information base by conducting studies that ensure that the information is 
contemporary. Project proponents will be required to address potential impacts of 
their proposed developments on all species of wildlife and their habitats.  
The Regulatory Authorities will need to be in a position to evaluate the 
assessments and determine whether or not proposed mitigation measures are 
sufficient to protect the public interest. This process is particularly important in 
areas like the far North, where a large proportion of the people in the local 
communities benefit from the subsistence economy. 
While it is necessary that proponents be in a position to address potential 
impacts on any species, it is not possible or practical to assess potential impacts 
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on each and every species. Instead, a set of key indicator species is typically 
selected through some process of public consultation. This candidate list of 
species is then revised based on input from people with local knowledge and 
from people with an understanding of the ecological roles that particular species 
play as members of guilds. This ecological role can be defined in terms of the 
contribution that the species makes to the structure, function and health of 
ecosystems.  
The principal species of concern along the Mackenzie Valley pipeline route, in 
their approximate order of importance to participants in traditional economies and 
to other Canadians are: caribou, moose, furbearers, migratory birds, Dall sheep, 
and birds of prey. Because of the importance of caribou to residents and the 
ecosystem, a separate section focuses on this species below.  
Data Gaps 
To accurately assess the key effects of a pipeline and associated infrastructure 
on wildlife, as well as cumulative effects, it is necessary to understand seasonal 
habitat use by key species, as well as the current population status, productivity 
and trends.  
To assess potential cumulative effects issues for wildlife such as core habitat 
security, habitat connectivity and habitat fragmentation, two major types of 
information will be required: 

• characterization of wildlife habitat (e.g., distribution, quality, quantity) based 
on ecological land classification or vegetation classification; and 

• spatial information on the type, timing/duration and levels of human use and 
infrastructure on the landscape. 

As noted earlier, a standard classification scheme for habitat or ecological units 
is required. Using such a scheme, a vegetation or ecological land classification 
map can be developed (as is being undertaken by the NWT Forest Management 
Division). Although vegetation maps were completed for the Mackenzie pipeline 
corridor on which a habitat assessment could be based, the maps are dated and 
are not available in digital form (i.e., maps were hand drafted). Information is also 
restricted to major cover types as opposed to ecological site classifications 
(which provide more detailed information on soils, drainage, terrain, predicted 
response to disturbance etc.). 
There is also a need for a “project inclusion list” that provides current information 
on all land uses and existing access along the river.  
Surveys of moose, Dall sheep and some furbearers were conducted as part of 
the Arctic Gas assessment; however, these studies are dated and likely do not 
reflect current population conditions. Although local surveys have been 
conducted by RWED, no valley-wide surveys have been completed in the past 
decade. Some additional information on wildlife distributions is available through 
the Gwich’in Harvest Study.  
Needs 
To understand and assess the potential impacts of pipelines on terrestrial and 
aquatic mammals, it is essential to update literature reviews on the known effects 
of linear corridors on wildlife.  
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To enable impacts to wildlife habitat to be assessed, particularly cumulative 
effects, an Ecological Land Classification (ELC) system and land use data base 
is required for the Mackenzie Valley. 

5.10.1 Caribou 
Issues 
Barren-ground caribou (Rangifer tarandus groenlandicus) are the most important 
terrestrial wildlife species in the circumpolar Arctic by any system of ranking. This 
species has a profound influence on the structure, function and health of northern 
ecosystems and no other species rivals the value of caribou to northern 
economies.  
The art and science of environmental assessment has been refined over the last 
twenty years and the improvements in techniques have included the assessment 
of potential impacts on caribou. In part, these improvements have occurred as a 
result of an enhanced understanding of the structure and functioning of 
ecosystems. Contemporary assessments in Canada are increasingly focusing on 
landscape level considerations that incorporate the concept of thresholds in 
integrated resource management planning. The development of thresholds for 
caribou has been enhanced through efforts to quantify the ecological resilience of 
the species.  
The advances in assessment techniques have been accompanied by significant 
and helpful advances in Geographical Information Systems (GIS) which, among 
other things, allow stressors on caribou to be summed through the application of 
advanced modeling techniques. There has been a lot of work done recently that 
relates to the potential mitigation of the impacts of development on woodland 
caribou of the boreal ecotype (Bradshaw et al. 1998; Dyer 1999; James 1999). 
This work should be reviewed by anyone interested in the mitigation of impacts 
on caribou.  
The genus, Rangifer (caribou and reindeer), are a relatively plastic species in 
terms of their tolerance to the activities of man (Bergerud 1974). When the 
activities of people resemble natural threats they can generate strong responses 
from caribou. Caribou are most sensitive to linear disturbances like pipelines and 
roads, during calving and post-calving (Cameron and Whitten 1980; Jakimchuk 
1980; Dau and Cameron 1986; Murphy and Curatolo 1987; Cameron et al. 1992; 
Nelleman and Cameron 1996) and are least sensitive during migration and in 
winter (Jakimchuk 1980).  
During spring migration, pregnant cows have the combined energy demands of 
migration and pregnancy. Migrating caribou tend to move along paths of least 
energetic resistance oriented along a general bearing towards a calving ground 
or wintering area (Jakimchuk 1979). Movements often follow well-developed 
trails etched into the land by frequent use.  
Caribou have a natural tendency to drift or deflect along linear features that do 
not significantly effect the general orientation of movement (Jakimchuk 1980). 
During spring migration, barren-ground caribou commonly move in long columns 
along frozen watercourses and lakes, where wind packed snow is hard and 
relatively shallow (Gunn 1989). Although roads and pipelines generally do not 
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present physical barriers to caribou movements (Jakimchuk 1980), high berms 
may have a visual barrier effect and deflect caribou movements (Hanson 1981). 
In summer, when high quality forage is widely available, caribou range 
nomadically over large areas. This is a time of high-energy demand as cows 
allocate nutrients to lactation, and insect harassment reduces foraging effort and 
increases energy expenditures. During the open water season, rivers and lakes 
tend to divert movements of caribou to favoured, often traditionally used water 
crossings (Jakimchuk 1979; Gunn 1989; Heard 1989). River crossing points are 
generally along low gradient reaches or where braiding permits crossing of 
narrow channels (Jakimchuk 1979). Caribou are excellent swimmers and have 
been observed crossing water bodies up to 3 km wide.  
Bergerud et al. (1984) considered predation and hunting to be major factors 
affecting the abundance of caribou. Caribou are the major prey of wolves. As 
well, caribou are a significant prey item for grizzly bears (Banci and Moore 1997; 
Gau and Case 1997).  
Key issues associated with the construction and operation of a Mackenzie Valley 
pipeline on caribou include: 

• effects of sensory disturbance associated with the construction of the RoW 
and pipeline on the distribution, abundance and productivity of caribou; 

• effects of human activity and increased public access (and hunting) during 
operation of the pipeline; 

• blockage or diversion of caribou movements by the pipeline; and 

• cumulative effects of the pipeline RoW and the proposed Mackenzie Highway 
on caribou movements, habitat use, productivity, and mortality (i.e., hunter 
kills, highway mortality). 

Data Gaps 
The details of the natural mortality of caribou are not well understood. More 
research is required including the deployment of satellite radio-collars equipped 
with GPS and mortality transmitters.  
There is a need to continue to develop probability models that rely on variables 
that capture the relative exposure to stressors such as the work being done by 
Anne Gunn and others (Gunn et al. 2001).  
Needs 
Update caribou management plans for all potentially affected areas and ensure 
that they include thresholds that are relevant to the distribution, abundance and 
productivity of the herds. Transpose all goals, objectives and strategies of the 
plans onto a 1:250,000 GIS map base. 
Adapt the energetics model for the Porcupine caribou herd and test it for its utility 
as a cumulative effects assessment tool. 
Collate all existing mitigation measures into a synthesis document as a basis for 
a workshop among caribou research scientists and representatives of the 
communities.  
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5.11 Terrestrial Resource Use 
Issues 
Use of terrestrial resources by the people who live in the Gwich’in, Sahtu and the 
Deh Cho Settlement Regions will have to be carefully considered in any 
assessment of a Mackenzie Valley pipeline. While the pipeline may originate in 
the Inuvialuit Settlement Region, it is assumed that any issues with traditional 
resource use in the ISR would be dealt with as part of the gas field scenario for 
the Mackenzie Delta. 
Assuming that the pipeline follows along the Mackenzie River and the 
approximate location of the Mackenzie Valley Highway, the pipeline right-of-way 
will cross a number of special management areas and general use areas 
proposed by the Gwich’in. Within the Sahtu Settlement Area, a land use plan has 
not yet been completed. A report, “Places We Take Care Of – Report of the 
Sahtu Heritage Places and Sites Joint Working Group” has been completed that 
describes historical sites that are proposed for protection.  
Key issues associated with resource use include: 

• potential interference with hunting and trapping including direct disturbance of 
harvesting and sensory disturbance of hunted or trapped species; 

• increased access by non-beneficiaries of the claims and effects on the 
abundance, productivity and distribution of wildlife; 

• loss or modification of camps and traditional use areas; and 

• contamination of plants and wildlife as a result of chemical spills or fuel spills. 
Data Gaps 
As a land claim has not yet been completed for the Deh Cho lands, information 
on important harvesting areas for plants, wildlife and furbearers has not been 
compiled into a report that is generally available.  
Needs 
All available information on resource use should be reviewed to determine where 
conflicts are most likely to arise between harvesting activities and the proposed 
pipeline or transportation corridor. Harvesting information can also be utilized as 
an information source on seasonal distributions of fish and wildlife. 

5.12 Biodiversity 
Issues 
Often referred to as biodiversity, biological diversity refers to the variety of 
species and ecosystems on earth and the ecological processes of which they are 
a part (Environment Canada 1995). Embedded in the definition of biodiversity is 
the concept that all life forms have some value (ecological, economic, real or 
potential). As such, there is a direct link between the concepts of biodiversity and 
the concepts of traditional ecological knowledge.  
The Canadian Biodiversity Strategy recommends addressing biodiversity within 
environmental impact assessments. Biodiversity is typically measured at three 
scales: 
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• the species level; 

• the community level; and 

• the landscape level. 
There is an emerging science that is designing methods to quantify biodiversity in 
the context of impact assessment. Increasingly sophisticated methods are being 
used to set up systems that will allow the assessors to compare the post-
development environment with pre-development environments in terms of 
potential changes to the nature of representative habitat types or ecosite phases 
in each of the three scales listed above. Ideally, projects should not 
fundamentally change the background variability of biodiversity at any of these 
three scales. This includes changes to the type, size, shape and availability of 
ecological units on the landscape. Development of a pipeline and transportation 
corridor along the Mackenzie River could potentially affect habitat types that are 
under-represented on the landscape at any of the three scales listed above. 
Data Gaps 
An ecological land classification system has not been completed for the 
Mackenzie Valley although the GNWT is proceeding with the development of a 
vegetation classification system as described earlier in this report. Without such a 
classification system and mapping, it will not be possible to assess if the 
proposed pipeline development will result in significant changes in habitat 
availability and biodiversity. 
Needs 
An ecological land classification and land use analysis should be completed for 
the Mackenzie Valley to determine if the proposed developments will result in 
significant impacts on uncommon ecosystem features.  
There is a need to review the available indices of change and their potential 
application in the North. There is a need to standardize the use of measurable 
parameters and the ways in which they are measured (e.g., fragmentation 
statistics). Recent environmental impact assessments in the North should be 
reviewed to see how the issue of biodiversity was handled (e.g., Diavik Diamond 
Mine, DeBeers Snap Lake Diamond Mine (assessment underway) and the 
assessment of the Shakwak Highway).  

5.13 Species at Risk 
Issue 
The federal government is proposing new species at risk legislation with special 
habitat protection provisions. Under the terms of the accord between the federal 
government and the provinces and territories, both the NWT and Yukon 
governments are proceeding with legislative initiatives to establish complimentary 
acts and regulations. These initiatives may include new measures to protect the 
habitats of species at risk in the NWT and Yukon. If the proponent does a good 
job of implementing the Environmental Protection Plan, there should be no 
issues with species at risk. 
The species at risk along the Mackenzie Valley include the woodland caribou 
(threatened), the wood bison (threatened), the Eskimo curlew (endangered), the 
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short-eared owl (special concern), the whooping crane (endangered) and the 
peregrine falcon (threatened) (all are COSEWIC designations - see Table 1).  
Data Gaps 
The information on the distribution of species at risk along the Valley needs to be 
collated and updated to supplement the information in the recently published 
report called “NWT Species 2000” (GNWT 2000).  
Needs 
Review the intentions of the GNWT with respect to territorial species at risk 
legislation and monitor the status of the proposed federal Species at Risk Act.  

5.14 Protected Spaces 
Protected spaces can include nature reserves, wilderness areas, national parks, 
natural monuments, species management areas, protected landscapes and 
protected areas (IUCN 1994). 
The Government of the Northwest Territories has developed a Protected Areas 
Strategy document titled “NWT Protected Areas Strategy: A Balanced Approach 
to Establishing Protected Areas in the Northwest Territories”. In preparing this 
strategy, the PAS Advisory Committee focused on areas of land and water with 
special natural and cultural values that are of local, territorial, national or 
international significance. This strategy focuses on the process of identification, 
evaluation, and designation of additional protected areas through the expansion 
of existing systems. The application of various levels of protection ranges from 
strict preservation to the accommodation of sustainable commercial activities. 
The process of evaluating routing alternatives for the proposed Mackenzie Valley 
pipeline will need to be informed by an awareness of all proposals for protected 
spaces along the corridor.  
Potential land use constraints along the Mackenzie Valley include: 

• Lakes Around Travaillant Lake Special Management Area; 

• Mackenzie-Tree River Protected Area; 

• The Ramparts; 

• Colville Lake Trail; 

• Little Chicago; and 

• Bear Rock. 
Guidelines pertaining to each of these special land use areas will have to be 
reviewed to determine if a pipeline will be in conflict with the objectives of the 
area. The NWT Protected Areas Strategy states that it is important to fully 
understand the following issues to acquire an appreciation of the importance and 
the need for preservation of protected areas in the NWT: 

• understanding the various protection strategies will help alleviate concerns 
that future resource development will compromise the protection of special 
natural areas; 
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• understanding the designation of various categories of protected areas will 
make it possible to design a clearly defined platform for resource 
development and conservation; 

• understanding the various protection strategies will reinforce the leadership 
role of communities, regional organizations and land claim bodies in the 
management of land and water; 

• understanding the various protection strategies will help focus attention on 
the need for both marine and freshwater protected areas; and  

• understanding the various protection strategies will promote a more 
coordinated approach among agencies responsible for protected areas. 

Data Gaps 
Ensure that all protected areas that may be affected by the proposed Mackenzie 
Valley pipeline have been clearly identified and flagged (i.e., ensure that no 
special areas have been overlooked). It also would be useful to rank the various 
types of protected areas relative to (1) their status (e.g., existing, approved, 
proposed, nominated), (2) the degree of protection afforded by that status, and 
(3) the effect of the status on human use, particularly pipeline rights-of-way and 
transportation corridors.  
Needs 
There is a need to assess the representation of protected areas in the various 
ecoregions under the current protection regime. 
Guidelines pertaining to each of these areas should be reviewed to determine if 
gas developments will be in conflict with the objectives of the area. 

5.15 Land Use Plans 
Issues 
Any portion of a Mackenzie Valley pipeline that falls within the boundaries of the 
Inuvialuit Settlement Region (ISR) is subject to the Inuvialuit Final Agreement 
(IFA). Under the IFA, a series of six community conservation plans have been 
developed that cover the whole of the Settlement Region. Each of the CCPs 
identifies important biophysical issues, harvesting areas, management objectives 
and land use guidelines. Lands within each area are classified as one of five 
management categories, designated by the letters A through E. E is the most 
sensitive category. Class E lands contain lands and waters where cultural or 
renewable resources are of extreme significance and sensitivity and no 
development is permitted within these lands. The proposed guidelines within 
each of these CCPs need to be reviewed to identify any potential conflicts 
between the CCPs and proposed development plans. The Inuvik CCP is of direct 
relevance to any proposed development within the Mackenzie Valley. 
Land use plans are one of the key variables to be considered in constraint 
mapping for the Mackenzie Valley. Proponents and government agencies will 
need to consider the land use plans listed in Table 5-2. 
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Table 5-2 Land Use Plans 

Settlement Area/Region Land Use Plan/Agreement 
Tetlit Gwich’in Settlement Area The draft Gwich’in Land Use Plan, 

June 1999 proposes General Land 
Use Areas, Special Management 
Areas and Protected Areas. 

Sahtu Settlement Area A land use plan has not been 
developed as yet for the area, 
although a draft plan is expected in 
the early months of 2001. 
Protected or important areas (to 
the communities) will be defined 
through consultation with the 
communities. The patterns of 
resource use by people from the 
Sahtu have been extensively 
documented and digitized into a 
GIS system by staff of the Sahtu 
Land Use Planning Board and the 
GNWT’s GIS project in Norman 
Wells.  

Deh Cho Settlement Region A land use plan has not been 
developed for the area. Protected 
areas will be defined through 
consultation with the communities. 

Data Gaps 
The Community Conservation Plans have no status in law, but they do offer 
guidelines for development that reflect the views of hunters, trappers and 
fishermen in the communities and are designed to ensure the conservation of 
renewable resources. The areas designated for protection by the plans need to 
be carefully mapped and reviewed with the Environmental Impact Screening 
Committee and the Environmental Impact Review Board.  
Needs 
The proposed guidelines for development within each of these CCPs should be 
reviewed to identify any potential conflicts between the CCPs and the proposed 
development plans. 
Land use plans should be reviewed to identify any potential conflicts between the 
proposed pipeline right-of-way and other uses (note: the pipeline right-of-way and 
a transportation corridor is recognized in all plans). 
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5.16 Cumulative Effects 
Issues 
Cumulative effects will be a major component of the assessment of a proposed 
Mackenzie Valley Pipeline.  
The issues associated with cumulative effects include: 

• the need for a set of guidelines for proponents for cumulative effects 
assessments that include clarification of expectations for cumulative effects 
assessments in the Mackenzie Valley with respect to the scoping of the 
assessment (e.g., issues, selection of indicators, spatial and temporal 
boundaries and project inclusion lists), analytical tools, acceptable types of 
mitigation and determination of significance (e.g., thresholds) that will be 
used; 

• a better understanding of the effect of multiple land use activities on specific 
resource groups or species (e.g., the cumulative effects of increased access 
and increased noise on sensitive species of wildlife such as grizzly bears, 
wolves and wolverines); and 

• concerns with respect to the influence of the proposed pipeline in inducing 
other developments such as the Mackenzie Valley Transportation Corridor 
and an upgrading of the Canol Road. 

Proponents will look to the Regulatory Authorities for guidance on how to conduct 
relevant, appropriate and timely cumulative effects assessments.  
Data Gaps 
The nature of the proposed project needs to be clearly defined through a process 
of public consultation. The federal government has the opportunity to show 
leadership by thoroughly evaluating all of the costs and benefits of a Mackenzie 
Valley pipeline relative to an integrated transportation system down the Valley.  
It is unclear to developers and other key stakeholders how a cumulative effects 
assessment should be completed for a proposed pipeline development within the 
Mackenzie Valley. The guidelines should clearly define the expectations of the 
regulatory agencies (e.g., the EIRB, NEB) relative to scoping of the assessment, 
analysis, mitigation and management, and determination of significance.  
Needs 
There is a need to develop a framework for cumulative effects assessment in the 
Mackenzie Valley that will guide developers through a cumulative effects 
assessment. It is recommended that DIAND work with regulatory bodies to define 
expectations relative to: 

• identification of cumulative effects issues; 

• identification of valued ecosystem components (or key indicator resources) 
and socio-economic indicators; 

• spatial and temporal boundaries for the cumulative effects assessment 
(relative to each discipline); 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 73 

• inclusion of other projects, infrastructure and human activities in the 
cumulative effects assessment; 

• analytical methods; 

• mitigation and management strategies, particularly where the actions are 
beyond the control of the proponent (e.g., design of access control options 
through comprehensive consultation with the communities); 

• determination of significance (e.g., thresholds for each valued ecosystem 
component); and 

• requirements for monitoring.  
There is a need to provide guidance on how local knowledge can be used in 
cumulative effect assessments (e.g., long-term trend information).  



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 74 

6 “Over-the-Top” Pipeline Route 
6.1 Foreshore route 

6.1.1 Geotechnical and Terrain Considerations 
The operating conditions of the “Over-the-Top” pipeline will likely be the subject 
of extensive design analysis during the detailed engineering phase. To date, the 
two Northstar project offshore pipelines near Prudhoe Bay that were built in the 
winter of 2000 are the first and only Arctic subsea pipelines in North America. 
While there are extensive design guidelines for offshore pipelines (e.g., in 
Norway), there will need to be approved designs developed for a large diameter 
offshore Arctic pipeline in Canada and the USA.  
It is anticipated that the gas flowing in offshore portions of the route will be above 
freezing, as the subsea soils are not frozen. However, because it is unlikely that 
an offshore compressor station will be constructed over the 500 km of offshore 
pipeline from Prudhoe Bay to the Delta, gas will naturally cool with 
decompression as a result of the Joule Thompson cooling effect. Consequently, 
its temperature as it approaches the onshore areas needs to be evaluated. 
If the gas is above freezing as it enters the onshore portion of its route, it will 
exacerbate the degradation effects to onshore permafrost areas already created 
by RoW preparation. Therefore, design measures need to be developed to 
address this issue. 

6.1.2 Marine Ecosystems 

6.1.2.1 Fish 
Issues 
The issues related to pipeline construction and operations with respect to fish in 
the marine environment have not changed over the past two decades. Today, 
however, these issues and the effects of pipeline construction and operation are 
better understood because there are data from over 18 years of fish and 
hydrographic studies in the nearshore waters of the Alaskan and Canadian 
Beaufort seas. Although most of these studies have been conducted in the 
central Alaskan Beaufort Sea, studies have also been conducted at several 
locations between Prudhoe Bay and the Canadian border, as well as along the 
Yukon Coast to the Tuktoyaktuk Peninsula. During this time, the effects of actual 
oil and gas developments in the nearshore waters on fish have been monitored 
in the Prudhoe Bay region of Alaska. The developments include two gravel-filled 
breached causeways, two docks and a buried pipeline from an offshore island to 
the mainland. The knowledge learned from these monitoring studies provides a 
more comprehensive and detailed assessment of fish issues associated with the 
three routing options for the “Over-the-Top” route than would otherwise be 
possible. 
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The major issues related to fish in the marine environment can be divided into 
two main categories, those affecting fish in the foreshore (tidal zone and the 
immediate coastline area) and nearshore (1 - 2 to 10 - 15 m depths; zone of 
landfast ice) and those affecting fish in offshore waters (depths >35 to 40 m). The 
difference in the effects between these two categories is related to the 
composition of the fish community in each general area and to a biologically 
important feature of the Beaufort Sea. The fish community in the foreshore and 
nearshore zones can contain freshwater species (e.g., arctic grayling, round 
whitefish), anadromous species (arctic char, Dolly Varden char, arctic and least 
cisco, broad whitefish, humpback whitefish, etc), and marine species (arctic and 
saffron cod, arctic flounder, fourhorn sculpin etc.). The community in the offshore 
zone is composed almost exclusively of marine species. 
The important biological feature of the Beaufort Sea consists of a band of 
relatively warm, brackish water (5-10 °C; 10-25 psu) that lies adjacent to the 
shore. This nearshore band, which results from a combination of river discharge 
and heating of shallow nearshore waters by the summer sun, constitutes the 
main feeding habitat of anadromous and some marine and freshwater fishes that 
disperse along the coastline. Its importance relates, with minor exceptions, to the 
limited time available for feeding, from mid-June to mid-September, during which 
fish must accomplish most of their annual growth and accumulate food reserves 
before the onset of the nine-month winter (Craig 1984, 1989; Griffiths et al. 
1998). In contrast, the offshore marine environment of the Beaufort Sea is 
comprised of a relatively stable layer of cold (-2 to 3°C) saline (27-32 psu) water. 
A major issue associated with the foreshore and nearshore scenarios that relates 
to the nearshore warm water band concerns one species of coregonid; the arctic 
cisco. This species has a unique life cycle pattern for Beaufort Sea anadromous 
fish. The only known arctic cisco spawning grounds occur in tributaries of the 
Mackenzie River. Some portion of these Mackenzie River arctic cisco, as young-
of-the-year, are carried to the west by currents driven by east winds into the 
central Alaskan Beaufort Sea as far west as the Colville River (Gallaway et al. 
1983; Fechhelm and Fissel 1988; Fechhelm and Griffiths 1990). These fish take 
up residence in the Colville River and remain in the central Alaskan Beaufort until 
they reach sexual maturity at ages 7 to 9 when they return to the Mackenzie 
River to spawn (Gallaway et al. 1983; Fechhelm and Fissel 1988; Fechhelm and 
Griffiths 1990). These fish form the basis of important subsistence and 
commercial fisheries in the Colville Delta in Alaska.  
Any disruption of the transport of young-of-the-year arctic cisco from the 
Mackenzie Delta to the central Alaskan Beaufort Sea within this warm brackish 
water band during either pipeline construction or operation could have adverse 
impacts on important fisheries in the Colville River Delta.  
The foreshore route would involve a buried pipeline within the area between the 
highest high tide and the lowest low tide. Although astronomic tides along the 
Beaufort Sea coast are usually less than 0.25 m, wind generated tides (storm 
surges) can vary by up to 2 to 3 m. Consequently, this route potentially lies within 
the band of warm brackish water that is biologically important to freshwater, 
anadromous and marine fish species. Few direct impacts on these species are 
expected along the foreshore route since construction will occur during winter 
(January through June). At this time of year, the freshwater and anadromous fish 
species are occupying overwintering areas located in the coastal rivers and 
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deltas, and marine species have also vacated this zone and moved into deeper 
offshore waters.  
One potential impact could arise during winter construction if the foreshore route 
cuts through any of the river deltas, because these areas serve as overwintering 
habitat for some anadromous species, particularly arctic cisco. Therefore care 
should be exercised to avoid these habitats in winter. Other potential impacts 
could occur with summer activities associated with maintenance of the pipeline 
(erosion control), the construction of causeways or docks in the nearshore areas 
to facilitate the construction of onshore facilities (compressor stations) or the 
stockpiling of materials required for the construction of the pipeline itself. In these 
cases, the impacts would be associated with a potential disruption of the 
nearshore band of warm brackish water.  
Fish and hydrographic monitoring studies associated with the West Dock and 
Endicott causeways in the nearshore waters in the Prudhoe Bay area have 
shown that the site location of a causeway or dock is critical in determining the 
impacts of these structures. The studies have shown that there have been fish 
passage problems for both small (least cisco) and large (humpback whitefish) 
fish and much greater hydrographic changes associated with the West Dock 
Causeway than with the Endicott Causeway (Fechhelm et al. 1989; 1998, 1999, 
2001; Fechhelm 1999). Thus the site selection of any structures planned in the 
nearshore waters is very important if potential impacts are to be reduced or 
eliminated.  
Data Gaps 
Information is required on fish overwintering habitat in the river deltas between 
Prudhoe Bay and the Mackenzie River with the exception of the Sagavanirktok 
Delta on the eastside of Prudhoe Bay.  
Needs 
If this route is selected, then all information on fish habitats along the coast 
should be assembled and collated.  

6.1.2.2 Marine Mammals 
Issues 
Construction in the inter-tidal zone (nearshore) would occur during winter and 
would have little or no effect on most species of marine mammals other than 
polar bears. Overwintering ringed seals in the coastal landfast ice would not be 
present in the inter-tidal zone and only a few individuals might be peripherally 
disturbed by noise from the pipeline construction.  
Polar Bears 
Issues 
This large bear is a marine mammal that occurs throughout the circumpolar 
arctic. In Canada, the polar bear is listed as a species of “Special Concern” by 
COSEWIC. The polar bears in the area under consideration, adjacent to the 
coastline of Alaska and Canada, belong to the Southern Beaufort polar bear 
population, which is separate from that of the Northern Beaufort population to the 
north or the Chukchi population to the west of Barrow Alaska (Stirling et al. 1988; 
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Taylor and Lee 1995; Paetkau et al. 1999; Amstrup et al. 2000). Stirling and 
Taylor (1999) reviewed the status of the 14 sub-populations comprising about 
15,000 individuals that occur in Canada. Overall, about 600 polar bears are 
harvested annually from the 14 sub-populations. The Southern Beaufort Sea 
population of polar bears contains about 1,800 animals and supports an annual 
harvest of about 56 bears occurring in both Alaska and Canada. The population 
is subject to a joint management agreement between Alaskan Inupiat and 
Canadian Inuvialuit. The population is thought to be stable or possibly increasing 
slowly (Stirling and Taylor 1999). 
Management of polar bears in the US and Canada is subject to an agreement 
between the two countries. The Agreement on the Conservation of Polar Bears 
(Stirling 1988a, Appendix I) is an international agreement, signed by the five 
nations concerned with the conservation of polar bears in 1973 and ratified in 
1976. The signatories are Canada, Denmark (for Greenland), Norway (for 
Svalbard), USA, and the USSR. 
In Article VII, the signatories to the Agreement on the Conservation of Polar 
Bears agreed that countries sharing polar bear populations should, as 
appropriate, conduct and coordinate research, exchange information, and consult 
on management.  
Of particular importance to the possible effects of the gas pipeline proposal is 
Article II, which states: “Each Contracting Party shall take appropriate action to 
protect the ecosystems of which polar bears are a part, with special attention to 
habitat components such as denning and feeding sites and migration patterns, 
and shall manage polar bear populations in accordance with sound conservation 
practices based on the best available scientific data.” 
Canada has not enacted any enabling legislation to enforce this commitment, 
though the intent of the Agreement, to which Canada is a signatory, is clear. The 
USA has neither enacted legislation to enforce this commitment nor was it 
contemplating doing so prior to the recent change of Administration 
Most of the construction of a nearshore route would take place in winter, starting 
at or near the time of freeze-up in the fall and focused in the area between high 
and low tide.  
Possible impacts on polar bears in the foreshore route are: 1) the possibility of 
human-bear encounters around land-based activities and camps and 2) 
disturbance of pregnant females seeking or occupying maternity dens. 
Some human-bear encounters may be expected as polar bears are occasionally 
stranded along the coast during the open water season and bears approach the 
coast in early fall right after freeze-up. Detrimental effects can be minimized by 
following well established practices for maintaining clean camps, hazing bears 
away from areas of human activity, immobilizing and moving potential problem 
bears, and so on (e.g., Clarkson and Stirling 1994). Polar bears are attracted to 
oil-based and other chemical substances, sometimes with harmful and lethal 
effects (e.g., Amstrup et al. 1989; Derocher and Stirling 1991).  
The principal potential for impact would be on pregnant female polar bears 
seeking or occupying maternity dens in snow drifts on coastal banks or along the 
edges of rivers and lakes near the coast. The areas identified to date as being 
most important for maternity denning in Canada are the coastal areas from the 
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Alaskan border to about Shingle Point, Herschel Island, and the small islands 
offshore from the McKenzie Delta and Tuktoyaktuk Peninsula (Stirling and 
Andriashek 1992; Amstrup and Gardner 1994).  
Research studies conducted in the Alaskan and Canadian sectors of the 
Beaufort Sea over the past 30 years or so indicate that maternity denning along 
the mainland coast had likely been almost eliminated by overharvesting in the 
period prior to the establishment of quotas in Canada in 1968 and the cessation 
of all but subsistence hunting in Alaska after the passage of the Marine Mammal 
Protection Act in 1972. As a result, the majority of maternity denning by bears in 
the Southern Beaufort Population were denning offshore. Since then, bears in 
dens and females accompanied by cubs have been protected in Canada and 
little hunted in Alaska, with the result that the population has recovered from 
overharvest and maternity denning on the mainland coast of the southern 
Beaufort Sea in eastern Alaska and western Canada has been steadily 
increasing (Lentfer 1975; Amstrup et al. 1986; Stirling and Andriashek 1992; 
Amstrup and Gardner 1994). In 1988, the Inuvialuit of Canada and the Inupiat of 
the North Slope Borough in Alaska signed a user to user Agreement on the 
Conservation of Polar Bears in the Southern Beaufort Sea. Among other things, 
both parties committed to protection of bears in dens and protection of females 
accompanied by cubs and yearlings (Stirling 1988a, Appendix II; Nageak et al. 
1991).  
In the past, concern has been raised about the possible detrimental effects of 
disturbance of pregnant female polar bears seeking maternity dens or while 
occupying a den. Based on preliminary recordings of noise and vibration levels 
resulting from seismic testing near an artificial den, Blix and Lentfer (1992) 
concluded that activities that took place in excess of 100m from an occupied den 
would be unlikely to cause disturbance to bears within. Preliminary observations 
also suggest that a bear disturbed in the early phases of denning, before the 
cubs are born, will relocate with no detrimental effect on litter size or cub survival 
(Ramsay and Stirling 1986; Amstrup 1993). Larger sample sizes of data on this 
aspect are needed to further evaluate these conclusions but that initial result is 
promising.  
Research by Dr. S.C. Amstrup, US National Biological Survey in Alaska 
(unpublished) is ongoing to quantify characteristics of preferred denning sites, 
confirmation of denning locations by relocating bears with radio collars, and 
through new experimental development of Forward Looking Infrared Radar 
(FLIR) to survey potential denning habitat and locate bears in maternity dens. 
The FLIR technology appears promising but is still in the developmental stages. 
Overall, the preliminary results suggest that through planning, identification of 
occupied dens, and avoidance of disturbance of occupied dens, detrimental 
impacts of pipeline activity could be minimized to acceptable levels. Whether or 
not this is possible will depend to a large degree on the scale of such activities, 
the flexibility available to avoid occupied dens, and the availability of suitable 
habitat for reoccupation by pregnant females that might be dislodged from 
maternity dens early in winter prior to the birth of the cubs. 
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Data Gaps 
The only significant data gap concerning marine mammals on the inter-tidal route 
is information on the specific locations of polar bear maternity dens along and 
near the selected route. 
Needs 
If this route is selected, then all information on denning polar bears along the 
coast should be assembled and collated. There will be a need for selective 
denning surveys in particular areas to update information and verify continued 
use of previously known den sites. 

6.1.2.3 Migratory Birds 
Issues 
The foreshore route passes through important bird habitat. The coast of Ivvavik 
National Park is used extensively by hundreds of thousands of migrating 
waterfowl, gulls, terns, shorebirds, and passerines during spring and fall 
(Richardson and Johnson 1981; Hawkings 1987; Johnson and Herter 1989; 
Alexander et al. 1988, 1991; Dickson 1997). In particular, the coastal area from 
Nunaluk Spit to Hershel Island lies within Ivvavik National Park and Herschel 
Island Territorial Park and is used extensively during summer by large 
aggregations of molting diving ducks and in the fall by staging waterfowl and 
shorebirds (Hawkings 1987; Johnson and Herter 1989; Alexander et al. 1988, 
1991; Dickson 1997). Phillips Bay and coastal Mackenzie Bay near Shingle 
Point-Escape Reef, although outside the parks, are also known to support high 
densities of nesting, brood-rearing, moulting, and staging waterfowl, shorebirds, 
gulls and terns. Several species-at-risk are known to occupy habitats near the 
nearshore route - Herschel Island and the Mackenzie Delta are used by several 
species of raptors. Depending on the routing of the pipeline past Herschel Island 
(either around the top or south through Workboat Passage) and across the 
Mackenzie Delta, important breeding, brood-rearing, moulting and staging 
habitats may also be traversed in this area (Hawkings 1987; Alexander et al. 
1988, 1991; Aklavik et al. 2000). The portion of the Mackenzie Delta that includes 
the Kendall Island Bird Sanctuary and adjacent areas to the west and south 
supports important species of nesting and brood-rearing waterfowl, gulls, and 
shorebirds (Alexander et al. 1988, 1991; Aklavik et al. 2000). 
Few direct impacts on migratory birds or their habitats are expected along the 
foreshore route since construction will occur during winter. Nevertheless, winter 
construction in coastal areas where waterfowl are known to nest during the 
breeding season (e.g., driftwood accumulations and vegetated habitats along 
beaches that are used by nesting eiders, gulls and shorebirds), may have 
negative impacts if care is not taken to avoid these habitats during winter. If 
construction were to continue through to early June (as indicated in the 
development scenario for the nearshore route), then impacts will likely occur 
because many migratory birds return to the region during the May through June 
period. 
An oil spill during the winter construction period in this environment would have 
fewer impacts than during the summer period. However, residual oil present in 
this area during summer could have serious impacts on migratory birds. 
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A migratory bird issue to be considered along the foreshore or coastal route is 
the siting of compressor stations. Gas compressor stations are known to 
generate significant noise that may displace birds (Anderson et al. 1990, 1991, 
1992). Displacement of migratory birds may affect their populations by restricting 
access to habitats important to their survival. Displacement of migratory birds 
may also affect the subsistence harvest of species important to Inuvialuit hunters 
(Fabijan 2000). 
Data Gaps 
There is no current information on the distribution and abundance of migratory 
birds along the foreshore/coastal route; the most recent set of comprehensive 
surveys in this area was conducted nearly a decade ago (Alexander and 
Hawkings 1988; Alexander et al. 1989, Alexander et al. 1994). In recent years 
some populations of waterfowl that use habitats in the Beaufort Sea have 
increased greatly (e.g., Lesser Snow Goose, USGS 2000) while others have 
apparently declined (Common Eiders and King Eiders, Suydam et al. 1997, 
2000). These species are important in the subsistence economies of the 
Inuvialuit (Fabijan 2000).  
Needs 
To determine whether migratory birds might be affected by pipeline construction 
along the foreshore route, it will first be necessary to document previously 
reported distribution and abundance of birds in the area. Systematic aerial 
surveys should be conducted during reported periods of abundance in foreshore 
and coastal areas and along that portion of the Mackenzie Delta traversed by the 
proposed pipeline route (Alexander et al. 1988, 1991; Aklavik et al. 2000). 
Similarly, coastal and Mackenzie Delta nesting habitats should be surveyed 
during the breeding season to confirm the distribution and abundance of nesting 
migratory birds that may be affected if winter construction has the potential to 
alter migratory bird habitats. Specific attention should be given during surveys to 
species important in the subsistence economy of the Inuvialuit (Fabijan 2000) 
and to species-at-risk. 

6.1.3 Freshwater Environments 

6.1.3.1 Groundwater 
Issues 
Groundwater discharges in some arctic rivers provide important overwintering 
areas or spawning areas for some species of fish. These kinds of habitats could 
exist in proximity to the foreshore route which will require due diligence in the 
implementation of Environmental Protection Plans. 
Data Gaps 
The extent of groundwater discharge into important fish bearing streams in 
proximity to the foreshore route is not known. 
Needs 
A research and monitoring plan is required based on a review of the available 
information.  
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6.1.3.2 Surface Water Quality 
Issues 
A number of species of fish, birds, mammals and semi-aquatic mammals depend 
on the rivers and streams and adjacent wetland habitats along the foreshore 
route for food sources and habitat.  
The key issues associated with water quality are: 

• localized changes in water quality as a result of spills of fuel and other 
hazardous materials; and  

• changes in sediment loads as a result of gravel extraction.  
Data Gaps 
Information is required on the potential for gravel extraction and probable 
locations.  
Needs 
Review procedures for handling and disposing of wastes and synthesize existing 
guidelines.  

6.1.3.3 Surface Water Quantity 
Issues 
Activities associated with development along the foreshore route (e.g., 
hydrostatic testing) are not expected to have any significant effects on surface 
water flows and patterns.  

6.1.3.4 Freshwater Fish 
Issues 
Sensitive areas for fisheries include the foreshore habitats.  
Key issues for freshwater fisheries along the foreshore route include: 

• effects of timing of exploration and development on spawning for 
anadromous species; and 

• impacts of exploration and development on subsistence fisheries and fishing 
sites. 

If offshore gravel-based islands were proposed to address the problem of 
locating staging areas and camps offshore, large quantities of gravel from 
adjacent rivers could be required.  
Data Gaps 
There is limited knowledge of the distribution and population dynamics of fish in 
rivers and streams along the foreshore route. 
Needs 
Specific studies on impacts of gravel removal and transport on freshwater fish 
should be conducted if gravel-based islands are proposed. 
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6.1.4 Terrestrial Environments 
Issues 
Although the majority of the pipeline route and work areas will be in the intertidal 
area and the immediate coastal area (beach), there will be concerns about the 
effects of human activity and sensory disturbances on wildlife use of the north 
slope in Alaska and the Yukon, especially the effects of disturbance on caribou 
from the Porcupine herd. One of the primary reasons for establishing the Arctic 
National Wildlife Refuge, Ivvavik National Park and the Vuntut National Park was 
to protect the calving and post-calving areas and migratory routes for the 
Porcupine caribou herd. As legislation for the Arctic National Wildlife Refuge 
specifically precludes any industrial development on refuge lands, it is unlikely 
that ANWR lands could be used for a foreshore pipeline or for any staging areas 
or camps under the existing legislation. Ivvavik National Park is legislatively 
protected under the National Parks Act and the Western Arctic (Inuvialuit) Claim 
Settlement Act, and is zoned as Management Category E in the Aklavik Inuvialuit 
Community Conservation Plan (i.e., no development). The area is productive with 
diverse vegetation and wildlife, is part of the migratory route of the Porcupine 
caribou herd, and has a large number of archaeological and historic sites. 
Data Gaps 
Information is required on the requirements for land-based activities to support 
the construction of a coastal pipeline. 
Needs 
If onshore facilities are required, the potential effects on the Porcupine caribou 
herd will need to be assessed. The location of these facilities will need to be 
reviewed with respect to international agreements with the USA to protect the 
Porcupine caribou herd and its habitats, polar bears and their habitats as well as 
migratory birds and their habitats. 

6.1.5 Protected Spaces 
Issues  
The development of a coastal pipeline needs to carefully consider all of the 
alternative uses of land in the coastal area adjacent to the proposed routing, 
including existing and proposed protected spaces recognized in Territorial 
Government Strategies as well as in settled and pending land claims. Protected 
spaces can include nature reserves, wilderness areas, national parks, natural 
monuments, species management areas, protected landscapes and protected 
areas (IUCN 1994). 
The United States Department of the Interior developed a comprehensive 
conservation plan (1988) for the Arctic National Wildlife Refuge that provided 
broad policy guidance and established the long-term goals and objectives for 
Fish and Wildlife Service management of the refuge. The Government of the 
Northwest Territories and the Government of Yukon have developed Protected 
Areas Strategies that identify, evaluate, designate and monitor protected areas.  
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Land use constraints for a coastal pipeline route include: 

• the Arctic National Wildlife Refuge (ANWR) located along the northeastern 
Alaskan coast. Under Section 1003 of the Alaska Lands Act, oil and gas 
activities are precluded from ANWR. Therefore, ANWR lands could not be 
used for equipment staging areas or camps; 

• Leffingwell Camp Historic Site; 

• Ivvavik National Park which is located on crown land within the Inuvialuit 
Settlement Region and is legislatively protected under the National Parks Act 
and the Western Arctic (Inuvialuit) Claim Settlement Act. The Park is zoned 
as Management Category E in the Aklavik Inuvialuit Community Conservation 
Plan (i.e., no development); 

• Vuntut Gwich’in Heritage Site 5; 

• 40 km Inuvialuit Yukon Line; 

• Kendall Island Bird Sanctuary which is located on Crown land within the ISR 
and protected under the federal Migratory Bird Convention Act. Regulations 
control the timing and types of activities within the Sanctuary; 

• Beluga Management Zones (particularly Shallow Bay, Mackenzie Bay, 
Kendall-Garry-Pelly Islands and Kugmallik Bay) 

• Hershel Island Territorial Park; 

• Kitigaaryuit National Historic Site; 

• Paniksak Territorial Park; and 

• Mackenzie Island Special Management Area. 
Data Gaps 
Due to the number of protected areas that occur or are proposed in the 
Mackenzie Delta and northern Yukon, it is not clear if all of the protected areas 
which could be affected by a coastal pipeline have been clearly identified and 
flagged (i.e., ensure that no special areas have been overlooked). The status of 
these areas and their effect on potential human use and development also needs 
to be clarified.  
Needs 
Legislation and regulations pertaining to each of these special land use areas 
should be examined to determine if oil and gas activities will be in conflict with 
objectives of the area. It also would be useful to rank the various types of 
protected areas relative to (1) their status (e.g., existing, approved, proposed, 
nominated), (2) the degree of protection afforded by that status, and (3) the effect 
of the status on human use, particularly industrial development and use. 

6.1.6 Land Use Plans 
Issues 
Legislation for the Arctic National Wildlife Refuge specifically precludes use of 
the refuge lands for industrial use and in turn precludes approval of at least part 
of a foreshore route. Off the coast of the ANWR, the pipeline will likely have to 
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move away to a nearshore or offshore route at least under the terms of the 
existing legislation.  
All lands and waters within the Canadian side of the proposed pipeline route fall 
within the Inuvialuit Settlement Region (ISR) which was created under the 
Inuvialuit Final Agreement (IFA). Under the IFA, a series of six community 
conservation plans have been developed that cover the whole of the Settlement 
Region. The Inuvik and Aklavik CCPs are of direct relevance to any proposed 
coastal development. Each of the CCPs identify issues, harvesting areas, 
management objectives and land use guidelines. Lands within each area are 
classified as one of five management categories, designated by the letters A 
through E. E is the most sensitive category. Class E lands contain lands and 
waters where cultural or renewable resources are of extreme significance and 
sensitivity and no development is permitted within these lands.  
Data Gaps 
The Community Conservation Plans have no status in law, but they do offer 
guidelines for development that reflect the views of hunters, trappers and 
fishermen in the communities and are designed to ensure the conservation of 
renewable resources. The areas designated for protection by the plans need to 
be carefully mapped and reviewed with the Environmental Impact Screening 
Committee and the Environmental Impact Review Board.  
Needs 
DIAND should review the land designations within each of these CCPs to identify 
any potential conflicts between the CCPs and the proposed development plans. 

6.1.7 Cumulative Effects 
Issues 
Any proposed development along the foreshore route would require a 
comprehensive assessment of potential cumulative effects on values-at-risk (see 
Section 4.9).  
The key issues associated with cumulative effects include: 

• the need for a set of guidelines for proponents for cumulative effects 
assessments that include clarification of expectations for cumulative effects 
assessments along the foreshore route with respect to the scoping of the 
assessment (e.g., issues, selection of indicators, spatial and temporal 
boundaries and project inclusion lists), analytical tools, acceptable types of 
mitigation and determination of significance (e.g., thresholds); 

• a better understanding of the effect of multiple land use activities on VECs 
(e.g., the cumulative effects of increased access, increased noise and 
increased human presence on marine mammals and birds); and 

• the identification of potential induced projects, whether as linked or as 
interdependent projects. For example, would the construction of supply 
camps and staging areas be considered as part of the development of a 
coastal pipeline?  
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Data Gaps 
It is unclear to developers and other key stakeholders how a cumulative effects 
assessment should be completed for a proposed development along the 
foreshore route. The expectations of the regulatory agencies (e.g., the EIRB, 
NEB) relative to scoping of the assessment, analysis, mitigation and 
management, and determination of significance should be clearly defined for the 
proponents. 
Needs 
There is a need to develop a framework for cumulative effects assessment that 
will guide developers through a cumulative effects assessment. It is 
recommended that DIAND work with regulatory bodies to define expectations 
relative to: 

• identification of cumulative effects issues; 

• identification of valued ecosystem components (or key indicator resources) 
and socio-economic indicators; 

• spatial and temporal boundaries for the cumulative effects assessment 
(relative to each discipline); 

• inclusion of other projects, infrastructure and human activities in the 
cumulative effects assessment; 

• analytical methods; 

• mitigation and management strategies, particularly where the actions are 
beyond the control of the proponent (e.g., design of access control options 
through comprehensive consultation with the communities); 

• determination of significance (e.g., thresholds for each valued ecosystem 
component); and 

• requirements for monitoring.  
There is a need to provide guidance on how local knowledge can be used in 
cumulative effects assessments (e.g., long-term trend information). 
It may also be necessary for the Government of Canada to complete an 
independent assessment of potential cumulative effects associated with any of 
the “Over-the-Top” pipeline options if the United States and Alaska support 
exploration and development of hydrocarbon resources in the ANWR. 

6.2 Nearshore Route 

6.2.1 Marine Environments 

6.2.1.1 Fish 
Issues 
This route would involve a buried pipeline within the zone of landfast ice (i.e., 1 - 
2 m up to 10 – 15 m) and would lie within the band of warm brackish water that is 
biologically important to freshwater, anadromous and marine fish species. Few 
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direct impacts on these species are expected along the nearshore route since 
construction will occur during winter (January through June). As discussed 
above, at this time of year the freshwater and anadromous fish species are not 
present in the area. The case with regards to marine fish, however, would be 
somewhat different. The maximum thickness of the landfast ice in the nearshore 
Beaufort Sea is typically 2 m, a depth that is achieved only by late winter. In 
areas with water deeper than 2 m, there will be free water under the ice and thus 
potential overwintering and spawning habitat for marine species. Given the large 
amount of available overwintering and spawning habitat and the relatively small 
amount that would be disturbed during the construction of the trench, few direct 
impacts on the marine species are expected. 
The potential impacts and mitigative measures associated with summer 
maintenance activities and the possible construction of causeways or docks in 
the nearshore areas discussed for the foreshore route apply to the nearshore 
route as well. 
Data Gaps 
There is little current information on the abundance, distribution and habitat use 
of marine species in the nearshore zone during the winter period, except at a few 
specific sites like the Boulder Patch kelp community in the Prudhoe Bay area. 
Needs 
Field surveys are needed to quantify the use of nearshore habitats by marine and 
anadromous fish. 

6.2.1.2 Marine Mammals 
Polar Bears 
Issues 
Nearshore and Offshore Routes 
For the purposes of this overview, the nearshore and offshore are considered 
together, the main difference being that potential impacts on polar bears and 
seals are likely to be greater, the further offshore the activities take place. In most 
years, the shear zone between the landfast ice and the offshore moving pack ice 
is located approximately over the 20m isobath (Cooper 1974). Thus, the inshore 
route would appear to be mainly under the fast ice and the offshore would be 
more likely to be under the moving offshore pack.  
The system of shoreleads that runs parallel to the coast, out from the landfast 
ice, is some of the most important habitat for both polar bears and seals and it is 
there that their densities tend to be the highest during the period of ice cover in 
the southern Beaufort Sea (Stirling et al. 1982; Stirling 1990; Stirling et al. 1993; 
Amstrup et al. 2000). The main reason for this is that densities of subadult and 
non-breeding seals are highest in areas of moving ice where it is easier to keep 
breathing holes open. Polar bears are more abundant in such areas because 
their prey occurs there in higher densities and are more vulnerable to predation 
than at breathing holes concealed under drifted snow in the landfast ice. During 
the open water period, in late summer, young ringed seals undertake an annual 
migration from east to west along the mainland coast (Smith 1987) and, further 
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offshore, large numbers of ringed seals aggregate and feed intensely to lay on fat 
reserves for the winter (Harwood and Stirling 1992). 
If offshore pipeline construction activities were to take place during the open 
water season, as currently projected, there would likely be little direct impact on 
polar bears and minimal impact on seals, assuming the scale of activities was not 
so great that it was difficult for the seals to avoid construction activities and feed 
elsewhere. One possible exception to this generalization might be the more 
localized areas where ringed seals aggregate to feed in fall. These locations vary 
somewhat between years but some consistency (Harwood and Stirling 1992) 
remains and it could be important to try to identify and avoid such areas during 
the most important feeding periods as they are likely very important to substantial 
numbers of seals during those relatively brief times.  
Offshore construction activities in the shear zone to the north of the landfast ice 
between freeze-up and break-up would cause disruption in movements of both 
bears and seals. Depending on the scale of activities and the distribution of 
shoreleads and open water at the time, much of the potential impact could be 
mitigated by the animals themselves simply by moving. During periods of very 
cold weather, or onshore winds, the availability of open water for seals to breathe 
in becomes restricted and they may be more attracted to areas of water being 
kept open by human activities. The greater numbers of seals in turn attracts polar 
bears where they may be vulnerable to small spills of contaminants such as oil 
from equipment. Their presence would also create an additional hazard for 
people working on the ice (Stirling 1988b). 
In spring (April-May) in the landfast ice, adult female ringed seals give birth to 
their young in subnivean lairs (Smith and Stirling 1975). The distribution and 
abundance of these structures in the landfast ice in the Canadian sector are 
unknown. 
Ringed Seals 
Issues 
The nearshore route option involves winter construction of the pipeline from a 
stable shore-fast ice-platform. This route will parallel the coast for the full 
distance from Prudhoe Bay to landfall. Thus, pipeline construction will traverse 
several hundred kilometres of fast-ice habitat used by overwintering ringed seals. 
To the extent that ringed seals are present, it is likely that there will be some 
predatory polar bears in the area. These bears could come in contact with 
pipeline construction crews. The crews would have to be accompanied by 
Inuvialuit polar bear monitors to protect the crew and the bears, although some 
bear mortality is possible. 
The nearshore option may pass inside or outside of the barrier islands present 
along parts of the Beaufort Sea coast. While these two routes differ in their 
potential effects on marine mammals, the differences are most pronounced in 
Alaska where most of the barrier islands are found. Thus, the differences are not 
addressed here. 
Data Gaps 
There are some data on the distribution and relative abundance of ringed (and 
bearded) seals in the southern Beaufort Sea (Burns and Harbo 1972; Stirling et 
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al. 1982; Frost et al. 1988; Harwood and Stirling 1992) but, to date, nothing has 
been published with respect to possible delineation of populations of those 
species. Thus, it is not currently possible to delineate the area over which 
potential effects on ringed seals might be detectable. 
There have been many studies of the ringed seal throughout its circumpolar 
range, including several in the western part of the Inuvialuit Settlement Region. 
However, there is an almost complete lack of information on the numbers and 
distribution of wintering ringed seals off the north coast of the Yukon and off the 
Mackenzie Delta. However, there has been much more recent work in the fast-
ice zone off the north coast of Alaska in relation to offshore developments there.  
Information about the size and dynamics of the Beaufort Sea population of polar 
bears is sufficient to supply the context for interpreting the significance of any 
potential effects of the project on bears.  
The effects of dredging the pipeline trench and disposal of surplus dredge spoil 
will need to be assessed for its own sake and for its potential to affect the winter 
food supply of ringed seals. 
Needs 
Given that ringed seals in the difficult winter environment can be affected by 
pipeline construction over a distance of several hundred km of potentially 
important fast-ice habitat, it is important that the extent and significance of these 
effects be understood. A well designed research and monitoring project is 
required. Documentation of the baseline conditions and the relative importance of 
the Yukon habitat should begin before the project is subjected to regulatory 
review. 

6.2.1.3 Migratory Birds 
Issues 
The nearshore route is defined by the zone of landfast ice (i.e., 1 - 2m up to 10 - 
15m) and passes through fewer important bird habitats than the foreshore route 
(Alexander et al. 1988; Aklavik et al. 2000).  
There is, nevertheless, considerable overlap in bird use of the foreshore and 
nearshore areas and the nearshore route traverses the Mackenzie Delta, 
therefore the nearshore route will still pass through some areas known to be 
important to migrating and staging waterfowl and marine birds. In particular, tens 
to hundreds of thousands of ducks, geese, swans, gulls, terns, and shorebirds 
pass through and may stop over in this zone during spring and fall migrations 
and during the fall staging period (Hawkings 1987; Johnson and Herter 1989, 
Alexander et al. 1988, 1991; Aklavik et al. 2000). Several species-at-risk are 
known to occupy habitats near the nearshore route. Herschel Island and the 
Mackenzie Delta are used by several species of raptors. As mentioned in the 
previous discussion of the foreshore and coastal route, depending on the routing 
of the pipeline past Herschel Island and where it makes landfall and crosses the 
Mackenzie Delta, important breeding, brood-rearing, and staging habitats may be 
traversed (Hawkings 1987; Alexander et al. 1988, 1991; Aklavik et al. 2000). In 
particular, Mackenzie Bay is used extensively by over 100,000 snow geese 
during fall staging prior to southward migration (Johnson and Herter 1989; 
Alexander et al. 1988, 1991; Aklavik et al. 2000). The portion of the Mackenzie 
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Delta crossed by the nearshore route is very near the Kendall Island Bird 
Sanctuary in the outer Mackenzie Delta. The sanctuary and adjacent areas 
support high densities of nesting, brood-rearing, molting, and staging waterfowl, 
gulls, terns, and shorebirds (Alexander et al. 1988, 1991; Aklavik et al. 2000). 
Few direct impacts on migratory birds or their habitats are expected along the 
nearshore route since construction will occur during winter. Winter construction 
along most of the nearshore route will likely fall well away from coastal areas 
where waterfowl are known to nest during the breeding season (e.g., driftwood 
accumulations and vegetated habitats along beaches). However, even winter 
construction activities where the route makes landfall and where it crosses the 
Mackenzie Delta may have negative impacts on summer nesting birds if care is 
not taken to avoid alterations to these habitats during winter. Furthermore, winter 
is defined as January through early June in the development scenario for this 
route. In this case, impacts will likely occur because many migratory birds return 
to the region during the May through June period (Hawkings 1987; Johnson and 
Herter 1989; Alexander et al. 1988, 1991; Aklavik et al. 2000).  
An oil spill during the winter construction period in this environment would have 
fewer impacts than during the summer period. However, residual oil present in 
this area during summer could have serious impacts on migratory birds. 
As with the foreshore route, a migratory bird issue to be considered along the 
nearshore route is the siting of compressor stations, especially in the Mackenzie 
Delta. Gas compressor stations are known to generate significant noise that may 
displace birds (Anderson et al. 1990, 1991, 1992). Displacement of migratory 
birds may affect their populations by restricting access to habitats important to 
their survival. Displacement of migratory birds may also affect the subsistence 
harvest of species important to Inuvialuit hunters (Fabijan 2000). 
Data Gaps 
There is no current information on the distribution and abundance of migratory 
birds along the nearshore route; the most recent set of comprehensive surveys in 
this area was conducted nearly a decade ago (Alexander and Hawkings 1988, 
Alexander et al. 1989, Alexander et al. 1994). In recent years, some populations 
of Beaufort Sea waterfowl have increased greatly (e.g., Lesser Snow Goose, 
USGS 2000) while others have apparently declined (Common Eiders and King 
Eiders, Suydam et al. 1997, 2000). Some of these species are important in the 
subsistence economies of the Inuvialuit (Fabijan 2000).  
Needs 
Proposed actions for the nearshore route are similar to those proposed for the 
foreshore route. To determine whether migratory birds might be affected by 
pipeline construction along the nearshore route, it will first be necessary to 
summarize the previously reported information on the distribution and abundance 
of birds in this area. Systematic aerial surveys should be conducted in nearshore 
areas along the proposed pipeline route during reported periods of abundance 
(Alexander et al. 1988, Aklavik et al. 2000). Similarly, nesting habitats should be 
surveyed during the breeding season to confirm the distribution and abundance 
of nesting migratory birds, especially in the portion of the route that traverses the 
Mackenzie Delta. Specific attention should be given during surveys to species 
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important in the subsistence economy of the Inuvialuit (Fabijan 2000) and to 
species-at-risk. 

6.2.2 Freshwater Environments 
As this route is primarily marine, there are no direct effects on freshwater 
environments with the exception of gravel needs for offshore structures (e.g., 
artificial islands for compressor stations). Gravel removal from certain rivers 
could have negative effects on overwintering and spawning habitat for some 
species of fish. Staging areas, on shore, could also have detrimental effects on 
water quality and fish habitat depending on where they are located and 
depending on the access routes that are required for these sites. 

6.2.3 Terrestrial Environments 
Issues 
Industrial development is not permitted within the Arctic National Wildlife Refuge 
or Ivvavik National Park due to concerns for wildlife, diverse vegetation, other 
ecological values as well as historical and archaeological values. Should the 
nearshore option for the “Over-the-Top” Pipeline be proposed, it may be 
necessary for the proponent to access some parts of the ANWR and the Yukon 
North Slope for supply routes and staging camp areas, as well as sources of 
gravel. Data gaps and Needs are therefore similar to those already discussed for 
the coastal pipeline (Section 6.1.4). 

6.2.4 Protected Spaces 
Issues 
The detailed routing of pipelines needs to carefully consider all of the alternative 
uses of land in the region including existing and proposed protected spaces. 
Protected spaces can include nature reserves, wilderness areas, national parks, 
natural monuments, species management areas, protected landscapes and 
protected areas (IUCN 1994). 
Potential land use constraints in Yukon and NWT for a nearshore route include: 

• Herschel Island Territorial Park which is located on crown land within the 
Inuvialuit Settlement Region and Legislatively protected under the Yukon 
Territorial Parks Act and the Western Arctic (Inuvialuit) Claim Settlement Act; 

• Ivvavik National Park which is located on crown land within the Inuvialuit 
Settlement Region and is legislatively protected under the National Parks Act 
and the Western Arctic (Inuvialuit) Claim Settlement Act. The Park is zoned 
as Management Category E in the Aklavik Inuvialuit Community Conservation 
Plan (i.e., no development); 

• Bowhead Whale coastal habitat (particularly Shallow Bay, Mackenzie Bay, 
Kendall-Garry-Pelly Islands and Kugmallik Bay; and 

• Beluga whale coastal habitat in the Beaufort Sea and the Mackenzie Estuary. 
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Data Gaps 
Due to the number of protected areas that occur or are proposed in the 
Mackenzie Delta and northern Yukon, it is not clear if all of the protected areas 
which could be affected by a nearshore pipeline have been clearly identified and 
flagged (i.e., there is a need to ensure that no special areas have been 
overlooked). The status of these areas and their effect on potential human use 
and development also needs to be clarified.  
Needs 
Legislation and regulations pertaining to each of these special land use areas 
should be examined to determine if oil and gas activities will be in conflict with 
objectives of the area. It also would be useful to rank the various types of 
protected areas relative to (1) their status (e.g., existing, approved, proposed, 
nominated), (2) the degree of protection afforded by that status, and (3) the effect 
of the status on human use, particularly industrial development and use. 

6.2.5 Land Use Plans 
Issues 
All lands and waters within the Canadian side of the proposed pipeline route fall 
within the Inuvialuit Settlement Region (ISR) which was created under the 
Inuvialuit Final Agreement (IFA). Under the IFA, a series of six community 
conservation plans have been developed that cover the whole of the Settlement 
Region. The Inuvik and Aklavik CCPs are of direct relevance to any proposed 
coastal development. Each of the CCPs identifies important biophysical issues, 
harvesting areas, management objectives and land use guidelines. Lands within 
each area are classified in one of five management categories, designated by the 
letters A through E. E is the most sensitive category. Class E lands contain lands 
and waters where cultural or renewable resources are of extreme significance 
and sensitivity and no development is permitted within these lands.  
The land designations within each of these CCPs need to be reviewed to identify 
any potential conflicts between the CCPs and the proposed development plans. 
Data Gaps and Needs are identical to those identified for the foreshore route 
(Section 6.1.6). 

6.2.6 Cumulative Effects 
The Issues, Data Gaps and Needs for cumulative effects relative to the 
nearshore pipeline are identical to those already described for the foreshore 
route (Section 6.1.7). 

6.3 Offshore Route 

6.3.1 Marine Environments 

6.3.1.1 Fish 
Issues 
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This route would involve a pipeline laid on the bottom at depths greater than 35 – 
40 m with the ends coming out from shore to this depth and coming in to landfall 
being buried. The route would pass through waters inhabited almost exclusively 
by marine species, except at the two ends where it would cross the warm 
brackish water habitat of the anadromous and some freshwater species.  
The limited number of studies conducted in Arctic marine waters suggests the 
presence of a marine fish community that is numerically low but geographically 
extensive, ranging from the central Canadian Arctic westward across the Alaskan 
Beaufort Sea. A total of about 14 species of marine fish representing six families 
have been reported (McAllister 1962; Quast 1972; Frost and Lowry 1983). The 
most abundant marine fish in these waters is arctic cod, a species that forms an 
important part of the diets of many marine mammals and birds. Arctic cod are 
ubiquitous in Arctic waters and their life-cycle pattern of being short-lived (3 - 4 
years) and producers of prolific numbers of offspring makes them more resilient 
to potential environmental impacts than other Arctic marine fish.  
Few direct impacts on the marine species along this route would be expected 
because of the extensive amount of habitat available to marine species year 
round and the relatively small amount of habitat that would be affected during 
construction. In addition, any marine fish encountering the construction activities 
in a particular area would be able move out of the way for the relatively brief time 
that the activities lasted. Construction activities at the two ends of this route, 
where the pipeline is to be buried, would result in few impacts to anadromous 
and freshwater species during the open-water season given the short duration of 
the activities and relatively small amount of habitat affected.  
The potential impacts and mitigative measures associated with summer 
maintenance activities and the possible construction of causeways or docks in 
the nearshore areas discussed for the foreshore route apply to the offshore route 
as well. 
Data Gaps 
There is little current information on the abundance, distribution, productivity and 
habitat use of marine species in the offshore zone during the openwater period.  
Needs 
There is need to conduct field surveys to document the use of offshore habitats 
by marine and anadromous fish. 

6.3.1.2 Marine Mammals 

Issues 
The offshore route involves laying the pipeline on the bottom during the open 
water season. The presence of pipe-laying and associated vessels will create a 
high level of activity, disturbance and underwater noise during one and probably 
two open water seasons. Unlike the other two pipeline options, the open water 
construction will bring the project in contact with five species of marine mammals 
that regularly occur in the area; specifically: bowhead whale, beluga whale, 
bearded seal, ringed seal and polar bear. There are scattered records of four 
other species in the region: gray whale, narwhal, walrus and spotted seal. These 
latter species are so unusual in the area that they are not considered here. 
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Bowhead Whale -- The Bering Sea stock (also called the Bering-Chukchi-
Beaufort or Western Arctic stock) of bowhead whales was estimated, as of 1993, 
to contain about 8200 animals with upper and lower 95% confidence intervals of 
7200 to 9400 individuals (Anon. 1996; Zeh et al. 1996; Hill and DeMaster 1998). 
The Bering Sea stock has been designated “Endangered” by the Committee on 
the Status of Endangered Wildlife in Canada (COSEWIC). This population is 
currently listed as Endangered under the U.S. Endangered Species Act and is 
classified as a strategic stock by the U.S. National Marine Fisheries Service (Hill 
and DeMaster 1998). 
The Bering Sea stock of bowheads winters in polynyas and among pack ice in 
the western and central Bering Sea from St. Lawrence Island south to Matthew 
Island and ranges to the Canadian Beaufort Sea and Amundsen Gulf during 
spring, summer and fall (Moore and Reeves 1993). Bowheads leave the Bering 
Sea in March and April, passing Point Barrow, Alaska in mid-April to early June. 
From there they travel northeast along an offshore route through leads in the 
pack ice to the eastern Beaufort Sea, and then intercept and follow the major 
lead west of Banks Island to Amundsen Gulf . Depending on ice conditions, later 
migrants may follow the nearshore lead on a more direct route through the 
eastern Beaufort Sea to Amundsen Gulf. 
Fall migration of bowhead whales through the Beaufort Sea occurs during 
September and October. The fall migration route extends from the Canadian 
Beaufort Sea through the Alaskan Beaufort Sea along the continental shelf, and 
onward to the Chukchi and Bering seas. Most whales follow a route within 100 
km of the Beaufort Sea coast (Moore and Reeves 1993).  
There is a subsistence hunt of bowheads by Alaskan Inupiat during the spring 
(many villages) and autumn (three villages) migrations. The spring hunt occurs 
primarily along the Alaskan Chukchi coast (NW Alaska). The autumn hunt occurs 
at Kaktovik, Nuiqsut (Cross Island) and Barrow along the Alaskan Beaufort Sea 
coast. Recently, the Bering Sea bowhead stock has not been hunted regularly in 
Canadian waters. The Alaskan Inupiat are very protective of the annual bowhead 
hunt, which has great cultural significance. At present, offshore industrial 
activities east of Nuiqsut and Cross Island must cease when the bowhead hunt 
begins in early September. If extended to the open water pipeline construction 
season, such closures could seriously affect the schedule and perhaps, 
economics of the project. 
There are three issues related to bowheads:  

• effects of the project on distribution and behaviour of bowheads;  

• effects of the project on the success of the annual bowhead harvest in 
Alaska; and  

• effects of the bowhead hunt on the success of the project. 
Beluga Whale -- The Beaufort Sea stock of beluga whales was recently 
estimated to contain 19,629 (15,134-24,125, 95% C.I.) individuals (Harwood et 
al. 1996). This estimate has been accepted in the Inuvialuit Beaufort Sea Beluga 
Management Plan (FJMC 1998), although it was noted that this number was 
probably an underestimate. 
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Beluga whales of the Beaufort Sea stock winter in the Bering Sea, summer in the 
eastern (Canadian) Beaufort Sea and Amundsen Gulf and migrate through the 
offshore waters of northern and western Alaska. Most of this stock migrates from 
the Bering Sea into the Beaufort Sea in April or May. Belugas typically begin 
arriving in the Canadian Beaufort Sea in mid May (Fraker 1979). The spring 
migration occurs through offshore leads similar to those used by bowhead 
whales.  
A portion of the Beaufort Sea seasonal population concentrates in the Mackenzie 
River estuary during July and August but most of the population remains in 
offshore waters of the Beaufort Sea and Amundsen Gulf (Davis and Evans 1982; 
Richard et al. 1997). During late June and early July, there is a westward 
migration of beluga whales from Amundsen Gulf into the Mackenzie estuary. The 
migration of belugas into the Mackenzie Bay region is typically along the landfast 
ice edge off the Tuktoyaktuk Peninsula, across northern Kugmallit Bay, and 
along the northeast and north coasts of Richards Island (FJMC 1998). These 
whales then concentrate in the Mackenzie estuary from late June/early July 
through mid-July. By late July and early August, only a small number of whales 
are present in the estuary. Within the Mackenzie estuary, the population of 
beluga whales usually occurs within 3 concentration areas (Fraker 1977; Fraker 
and Fraker 1981, 1982; Norton Fraker 1983): 

• Shallow Bay (Niakunak);  

• Kugmallit Bay (near Hendrickson Island); and 

• East Mackenzie Bay (near Kendall, Garry and Pelly Islands). 
The Canadian harvest from the Beaufort Sea stock of belugas averaged 124 per 
year during the 1984 to 1996 period (FJMC 1998). Hunters from Tuktoyaktuk, 
Inuvik and Aklavik take the vast majority of this harvest in the Mackenzie estuary. 
The U.S. subsistence harvest of this stock during the 5-year period from 1990 to 
1994 averaged about 50 individuals per year (Hill and DeMaster 1998).  
The fall migration of beluga whales from the Canadian Beaufort Sea begins 
during August and September, with the majority of fall migrants traveling through 
offshore waters, near or beyond the pack ice edge (FJMC 1998; Clarke et al. 
1993). 
The beluga whale is an important marine mammal of concern to the Inuvialuit. 
The estuarine concentrations and associated hunting areas are essentially off 
limits to industrial activity. Thus, the pipeline landfall will either have to avoid the 
three concentration areas or be constructed after the whales have left the areas 
in August and September. It is not clear whether the latter would be acceptable 
to the Inuvialuit. Belugas are widely distributed in offshore waters after they leave 
the estuaries and much of the population does not frequent the estuaries. The fall 
migration of belugas begins in late August and continues in September. Most of 
these animals are far offshore and well beyond the zone potentially affected by 
offshore pipeline construction. 
Ringed Seal -- The ringed seal is the most widespread and abundant marine 
mammal in the circumpolar arctic, and is an important element of the arctic 
marine ecosystem, both as a main prey of polar bears and as a major consumer 
of marine fish and invertebrates (Lowry et al. 1980a; Smith 1987).They are 
present year-round in the Beaufort Sea, although there are poorly understood 
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seasonal movements during the open water season. During the winter and 
spring, ringed seals occupy landfast ice and offshore pack ice, with the highest 
densities usually found on stable landfast ice. Breathing holes are established as 
ice forms in the autumn and are maintained by the seals throughout the winter. 
As snow accumulates, ringed seals excavate lairs in the drifts (Smith and Stirling 
1975). During summer, ringed seals are found dispersed throughout open water 
areas although in some regions they move into coastal areas. In the eastern 
Beaufort Sea and Amundsen Gulf, ringed seals sometimes concentrate in 
offshore areas from one year to the next, often in large groups (Harwood and 
Stirling 1992). 
The BEMP/BREAM processes did not find major issues related to the effects of 
industrial development on ringed and bearded seals in open water situations. 
Both species seem somewhat curious and often approach offshore activities. 
Recent concern in the Alaska has focused on the possibility that underwater 
noise from industrial activities might cause hearing damage to marine mammals. 
It is only an issue for seals since whales seem to actively avoid such noise 
sources. 
Bearded Seal – This species is a large solitary seal that occurs in the Canadian 
Beaufort Sea in low densities. The bearded seal is primarily a bottom feeder and 
is most abundant where it can reach the bottom to feed (water depths less than 
200 m). They feed on a wide variety of benthic invertebrates and demersal fish 
(Burns 1967; Burns and Frost 1979; Lowry et al. 1980b; Finley and Evans 1983). 
Seasonal movements of bearded seals are directly related to the advance and 
retreat of sea ice and to water depth. Bearded seals have a limited capability to 
maintain breathing holes in fast ice. Their numbers in the Beaufort Sea are 
reduced during winter as a result of an autumn migration into the Bering Sea. 
From mid-April to June as the sea ice recedes, some of the bearded seals that 
overwinter in the Bering Sea migrate northward through the Bering Strait and into 
the Beaufort Sea. Nonetheless, a population of unknown size overwinters in the 
moving pack ice of the Beaufort Sea. 
Polar Bear - Polar bears are not a major issue in connection with the offshore 
pipeline route. Construction will only occur in ice-free situations when bears are 
absent. There may be some instances when ice floes carrying bears move into a 
construction area. There is some chance for interactions in these situations. 
Data Gaps 
There has been continuous surveying and studies of bowheads in Alaskan 
waters for over 20 years but there have been no bowhead studies on the 
Canadian side for about 15 years. Given that the bowhead population is thought 
to have been expanding during this period, it is likely that the Canadian 
information should be updated. Of particular interest is whether the feeding area 
along the Yukon coast that was used by much of the subadult cohorts of the 
population during August in the mid 1980s is still an important concentration 
area. 
The main data gap regarding beluga whales is the absence of quantitative 
information on the distances that industrial activities can be from beluga 
concentrations without affecting the whales. 
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The issue of hearing damage to marine mammals, particularly seals, has not 
previously been considered in the context of the Canadian Beaufort Sea. 
Needs 
The information on the distribution, behaviour and disturbance responses of 
bowheads should be updated to assess impact predictions and determine 
research priorities. The documentation that bowheads avoid seismic vessels at 
distances of up to 25 km is an example of the recent information that is available. 
Information on underwater sound transmission in the shallow waters off the 
Mackenzie Delta should be modeled based on existing information about water 
temperatures, salinity, depth, bottom type, sub-bottom types, permafrost layers, 
etc. The purpose of the modeling would be to answer questions such as how far 
will underwater industrial noise travel in a variety of situations? What are the 
known responses of belugas to noise of various types? How close can activities 
be to the estuaries without them being heard by the belugas? 

6.3.1.3 Migratory Birds 
Issues 
Construction along the offshore route would occur during the summer open water 
period from mid-July to mid-October. The offshore route is in water 35 - 40 m in 
depth and passes through fewer important bird habitats than the foreshore or 
nearshore routes (Alexander et al. 1988, 1991; Aklavik et al. 2000). Few direct 
impacts on migratory birds or their habitats are expected along the offshore route 
since construction along most of the route will occur well offshore of high bird use 
areas in nearshore and coastal areas. It is assumed (although not stated in the 
development scenario for this route) that the portion of the offshore route that 
makes landfall and passes through the Mackenzie Delta will be constructed 
during winter. 
The offshore route, although not as important to migratory birds as the other two 
routes, will still pass through some areas important to migrating and staging 
waterfowl and marine birds. In particular, tens to hundreds of thousands of 
ducks, geese, swans, gulls, terns and shorebirds pass through and may stopover 
in this zone during spring and fall migrations and during the fall staging period, 
especially in the portion of the route that passes adjacent to and through the 
Mackenzie Delta (Martel et al. 1984; Johnson and Herter 1989, Alexander et al. 
1988, 1991; Aklavik et al. 2000). As mentioned in the previous discussions of 
foreshore and nearshore routes, depending on where the pipeline makes landfall 
and crosses the Mackenzie Delta, important breeding, brood-rearing, and staging 
habitats may be traversed (Martel et al. 1984; Alexander et al. 1988, 1991; 
Aklavik et al. 2000). In particular, Mackenzie Bay is used extensively by over 
100,000 Lesser Snow Geese during fall staging prior to southward migration 
(Johnson and Herter 1989; Alexander et al. 1988, 1991). Several species-at-risk 
are known to occupy Mackenzie Delta habitats. 
As with the foreshore and nearshore routes, a migratory bird issue to be 
considered along the offshore route is the siting of compressor stations, 
especially in the Mackenzie Delta. Gas compressor stations are known to 
generate significant noise that may displace birds (Anderson et al. 1990, 1991, 
1992). Displacement of migratory birds may affect their populations by restricting 
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access to habitats important to their survival. Displacement of migratory birds 
may also affect the subsistence harvest of species important to Inuvialuit hunters 
(Fabijan 2000). 

Data Gaps 
There is no current information on the distribution and abundance of migratory 
birds along the offshore route; the most recent set of comprehensive surveys in 
this area was conducted nearly a decade ago (Alexander and Hawkings 1988, 
Alexander et al. 1989, Alexander et al. 1994). In recent years, some populations 
of Beaufort Sea waterfowl have increased greatly (e.g., Lesser Snow Goose, 
USGS 2000) while others have apparently declined (Common Eiders and King 
Eiders, Suydam et al. 1997, 2000). Some of these species are important in the 
subsistence economies of the Inuvialuit (Fabijan 2000).  

Needs 
Needs for the offshore route are similar to those proposed for the foreshore and 
nearshore routes (Section 6.1.2.3).  

6.3.2 Freshwater Environments 
As this route is primarily marine, there are no direct effects on freshwater 
environments with the exception of gravel needs for offshore structures (e.g., 
artificial islands for compressor stations). Gravel removal from certain rivers 
could have negative effects on overwintering and spawning habitat for some 
species of fish. Staging areas, on shore, could also have detrimental effects on 
water quality and fish/fish habitat depending on where they are located and 
access routes to these sites. 
Data Gaps and Needs are identical to those already discussed for the nearshore 
pipeline route (Section 6.2.2) 

6.3.3 Terrestrial Environments 
As noted in Section 6.1.3, no industrial development is permitted within the Arctic 
National Wildlife Refuge or Ivvavik National Park due to concerns for wildlife, 
diverse vegetation, other ecological values, and archaeological values. Should 
the nearshore option for the “Over-the-Top” route be proposed, it may be 
necessary for the proponent to access some parts of the ANWR and the Yukon 
North Slope for supply routes and staging camp areas, as well as for sources of 
gravel. 
Data Gaps and Needs are identical to those discussed for the nearshore pipeline 
route (Section 6.2.3). 

6.3.4 Protected Spaces 
The development of gas fields and the detailed routing of pipelines needs to 
carefully consider all of the alternative uses of land in the development region 
including existing and proposed protected spaces recognized in Territorial 
Government Strategies as well as in settled and pending land claims. Protected 
spaces can include nature reserves, wilderness areas, national parks, natural 
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monuments, species management areas, protected landscapes and protected 
areas (IUCN 1994). 
Potential land use constraints in Alaska, Yukon and NWT for an offshore route 
include: 

• Bowhead Whale habitat. This species is protected under the U.S. 
Endangered Species Act and the U.S. Marine Mammal Protection Act;  

• Kendall Island Bird Sanctuary which is located on Crown land within the ISR 
and protected under the federal Migratory Bird Convention Act. Regulations 
control the timing and types of activities within the Sanctuary; 

• Beluga whale coastal habitat in the Beaufort Sea and the Mackenzie Estuary; 
and  

• legislation and regulations pertaining to each of these special land use areas 
should be examined to determine if oil and gas activities will be in conflict with 
objectives of the area. 

Data Gaps and Needs are identical to those described for the nearshore pipeline 
route (Section 6.2.4). 

6.3.5 Land Use Plans 
All lands and waters within the Canadian side of the proposed pipeline route fall 
within the Inuvialuit Settlement Region (ISR) which was created under the 
Inuvialuit Final Agreement (IFA). Under the IFA, a series of six community 
conservation plans have been developed that cover the whole of the Settlement 
Region. The Inuvik and Aklavik CCPs are relevant to the offshore route. Each of 
the CCPs identifies important issues, harvesting areas, management objectives 
and land use guidelines. Lands within each area are classified in one of five 
management categories, designated by the letters A through E. E is the most 
sensitive category. Class E lands contain lands and waters where cultural or 
renewable resources are of extreme significance and sensitivity and no 
development is permitted within these lands.  
The land designations within each of these CCPs should be reviewed to identify 
any potential conflicts between the CCPs and the proposed development plans.  
Data Gaps and Needs are identical to those described for the nearshore pipeline 
route (Section 6.2.5). 
Cumulative Effects 
The Issues, Data Gaps and Needs are identical to those described for the 
coastal pipeline route (Section 6.1.7). 
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7 Alaska Natural Gas Transportation System 
7.1 Air 

Issues 
Air in this region of the circumpolar arctic is generally clean with relatively few 
local and regional sources of potential contaminants. Proposals for development 
of a pipeline down the Alaska Highway will generate concern about potential 
changes to air quality from people in the region. The construction and operation 
of a pipeline will produce dust and ice fog at a local level. 
Data Gaps 
Information is needed on the extent, frequency and nature of emissions that 
would be produced by the construction and operation of a pipeline down the 
Alaska Highway. 
Information is needed on the nature and extent of emissions from compressor 
stations. 
Needs 
Description of the proposed project(s) with detailed information on the release of 
air-borne emissions into the environment (e.g., type, frequency, duration and 
volumes of emissions). Dispersion modeling is required. 

7.2 Groundwater 
Issues  
Groundwater discharges in some rivers along the Alaska Natural Gas 
Transportation System (ANGTS) route may provide important overwintering 
areas or spawning areas for some species of fish (e.g., along the St. Elias 
Range). 
Data Gaps 
Information is needed on the extent to which there are overwintering areas along 
the ANGTS route that could depend on groundwater for their resupply.  
Needs 
If there are areas that depend on groundwater, they should be identified and their 
value assessed so that facility and infrastructure locations can avoid sensitive 
locations. 
The field research for the Foothills project identified both overwintering and 
spawning areas in the vicinity of pipeline crossings of streams and rivers along 
the Yukon portion of the ANGTS route; this information will need to be verified 
and updated.  



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 100 

7.3 Surface Water Quality 
Issues 
Water quality issues will be important throughout the entire portion of the route, 
both in terms of fisheries and human use. Assessment of cumulative effects may 
be required wherever multiple land use activities are present in the vicinity of 
important streams to be crossed by the project. 
The key issues associated with water quality are: 

• local changes in water quality as a result of spills of fuel and other hazardous 
materials; 

• changes in sediment loads as a result of erosion of shorelines and 
riverbanks; and 

• potential cumulative effects of changes to water quality. 

Data Gaps 
Water quality data is collected annually (spring, summer and fall) by Environment 
Canada and is available through NAQUADAT. The federal water quality stations 
at Donjek River, McClintock River, Teslin River and the Nisutlin River are no 
longer operating due to cut-backs.  

Needs 
Water quality data needs to be updated as part of the baseline studies for any 
new pipeline proposal. It may be useful to compile and analyze all water quality 
data for the ANGTS route relevant to proposed developments, particularly in 
regard to existing cumulative effects of all existing activities. This data will help 
dispel any concerns about the potential contributions that a new pipeline could 
make to changes in water quality.  

7.4 Surface Water Quantity 
The development of a gas pipeline along the ANGTS route is not expected to 
have any detectable effects on surface water flows and patterns. 

7.5 Fish 
Issues 
A large number of fish-bearing rivers and streams are crossed by the proposed 
route. Many streams along the route will support both spring and fall spawners, 
and any instream activities will likely be limited to a late summer window or 
possibly a late winter or early spring window (i.e., after overwintering fry are 
mobile but before spring spawning commences). For the Alaska, Yukon, and 
British Columbia segments of the route, fisheries catalogues and a listing of fish-
bearing streams and flow characteristics have been compiled. 
Because of increasingly stringent fisheries protection measures, directionally 
drilled crossings are now being required by regulatory agencies on important fish 
bearing streams, where isolation techniques to protect fish from standard 
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trenching techniques are not possible. Typically, isolation techniques cannot be 
employed on streams with flows exceeding 3 m3/sec at the time of the crossing. 
Directionally drilled crossings would largely eliminate any timing restrictions 
related to fisheries concerns.  
The minimum number of streams that should be considered for directionally 
drilled crossings are listed in Table 7-1 below. 

Table 7-1 Mininimum Number of Streams to be Considered for Directional 
Drilling 

Yukon 
• Snag Creek near 

Alaska-Yukon border 
• White River 
• Donjek River 
• Duke River 
• Aishihik River 
• Takhini River 
• Koidern River 
• Ibex River 
• Nisutlin Bay 
• Yukon River 
• McClintok River 
• Teslin River 
• Morley River 
• Smart River 
• Swift River 
• Big Creek 
• Little Rancheria River 

 
The key issues for fish associated with a pipeline along the ANGTS route 
include: 

• potential interference with subsistence fishing and fishing sites; 

• increased fishing pressure as a result of additional access; 

• effects of timing of exploration and development on spawning, rearing, 
feeding, overwintering and migration habitats; 

• sedimentation of local areas, and, in particular, spawning and rearing 
habitats; 

• contamination of the water column and sediments as a result of fuel spills; 
and 
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• cumulative effects of local additions of potential contaminants. 

Data Gaps 
Fisheries catalogues and operational guidelines were developed for all fish-
bearing streams crossed by the route. However, specific information on fish 
habitat, population dynamics and migratory movements for fish-bearing streams 
crossed by the proposed route is lacking. 

Needs 
Field studies on fish populations, migratory movements and habitat use 
(particularly spawning and overwintering habitat) should be completed for the 
ANGTS route. Particular attention needs to be given to Squanga whitefish and 
bull trout. 

7.6 Geotechnical and Terrain Considerations 
Issues 
No major geotechnical concerns have been identified for the Yukon portion of the 
ANGST pipeline route. The proposed routing in the Kluane Lake area avoids 
Kluane National Park with a submarine crossing of the lake. A small portion of 
the ANGTS route runs through the Kluane National Park Reserve. Geotechnical 
investigations (including side-scan sonar of the lake bottom and shoreline 
approaches) and design work on the crossing were in relatively advanced stages 
at the time the project work was suspended. Most of the route in Yukon 
encounters well-drained materials that can accommodate summer or winter 
construction. Much of the route in B.C. encounters well-drained upland terrain 
that can accommodate summer or winter construction, with muskeg dominated 
terrain largely being restricted to areas southeast of the Trutch Escarpment.  
The Trutch Escarpment southeast of Prophet River, B.C. is comprised of uplifted 
sedimentary deposits such as sandstones and shales. Incompetent subsurface 
layers (e.g. shales) have contributed to slope instabilities on escarpment faces 
and approaches to major drainages in many areas, and these instabilities pose a 
threat to pipeline integrity. However, considerable geotechnical investigations 
were undertaken in support of the Foothills route selection process, and the route 
generally avoids more problematic areas.  
There has already been planning for the ANGTS route and no specific data gaps 
for geotechnical concerns were identified. It is recommended that information on 
geotechnical constraints be reviewed to determine if the information requires 
updating, particularly in regard to cumulative effects associated with climate 
change. 
The Alaska Highway and Mackenzie Valley pipelines will have, because of their 
likely similar construction methods and operating conditions, similar effects on 
the terrain. A difference though is the Alaska Highway pipeline passes through 
more mountainous terrain in Alaska and the Yukon. This may result in higher 
percentages of thaw - stable ground where freezing and thawing effects may be 
less of an issue than along the Mackenzie Valley route where the percentage of 
finer grained and organic soil types is higher. These soil types tend to have 
higher moisture contents and therefore higher ice contents in the permafrost 
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regions. The Valley route may thus hold more geotechnical and terrain 
challenges on a route percentage basis than the Alaska Highway route.  
Pipeline effects on the terrain may include:  

• thawing of permafrost in warm gas flow areas and the potential resulting 
ground and pipe settlement if the ground contains a high proportion of ice; 

• freezing of previously unfrozen ground in cold gas flow areas; 

• soil strength reduction in areas of melting permafrost; 

• groundwater flow alterations or disruptions due to the pipeline, both in cold 
flow (decrease the thickness of the active layer, blocking of flow due to ice 
growth) and warm flow areas (interception of ground water by the pipeline 
trench); 

• change in active layer thickness in permafrost areas due to the clearing of 
brush and trees and possible disturbance of the upper organic surface and 
the resultant change in the insulative value of the this layer. This may not only 
occur along the pipeline right-of-way, but may be even more of an issue for 
all the ancillary structures such as camp sites, pipe and equipment storage 
yards, permanent compressor stations, access roads, gravel or other borrow 
pits, and stream banks and valley slopes; 

• changes in snow drift patterns which may alter annual average ground 
temperatures and also effect annual active layer thickness; 

• changes in soil composition due to disturbance of the soils in the trench itself, 
and mountainous areas where extensive grade cuts and fills are required; 

• weakening of the soils at watercourse banks due to grading and replacement 
under freezing conditions; 

• disturbance of soils in the base of a watercourse; 

• increased surface erosion due to several of the previously noted factors; 

• increased ground stability (reduction in slope angles, improvement 
(interception/redirection) in groundwater flow);  

• decreased ground stability (reduction in the in situ soil strength through 
mechanical handling, reduced tree root structure, improper spoil placement); 

• effect on groundwater flows of camp sites, pipe and equipment storage yards, 
permanent compressor stations (at 80 –120 km intervals along the entire 
route (based on Nova or TransCanada system maps of compressor station 
intervals along their existing mainlines)), access roads, borrow pits etc.; and 

• visual impacts from cleared RoW and permanent compressor stations, valve 
sites, maintenance depots, associated access roads, and potential ground 
temperature modification installations (thermosyphons). 
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7.7 Vegetation 
Issues 
Field surveys in the Yukon included classification of vegetation communities 
along the proposed pipeline route, whereas similar work had not yet been 
completed in British Columbia at the time work on the ANGTS line was 
suspended. Potential issues for vegetation associated with construction and 
operation of the ANGTS pipeline include: 

• effects of air emissions from compressor stations on sensitive vegetation 
(e.g., lichens); 

• potential loss of rare plants or rare plant communities; 

• losses or modification of vegetation communities (relative to the available 
vegetation communities along the route) including loss of plants of medicinal 
or nutritional value; 

• cumulative losses of certain vegetation communities in combination with 
effects from other human activities (e.g., collection of firewood and logging); 
and 

• cumulative effects of climate change on distribution and composition of plant 
communities.  

Data Gaps 
As noted earlier, vegetation classifications were only completed for a portion of 
the route; these classifications will be somewhat dated and will not reflect current 
patterns of land use.  

Needs 
To inventory existing vegetation communities and assess potential project-
specific and cumulative effects on vegetation, ecological land classification 
should be completed for a 5 km or wider corridor centred on the pipeline RoW. 
This will require interpretation of remotely-sensed imagery, preliminary mapping, 
ground truthing and final mapping. Information should be stored in a digital 
format suitable for use in a geographic information system. 

7.8 Birds 
A number of locations in the southern Yukon are significant sites for birds, 
particularly for migrating birds (Bird Studies Canada 2000 ). Three major 
waterfowl migration stopover sites near Whitehorse are McClintock Bay, Lewes 
River Marsh and Tagish Narrows (Bird Studies Canada 2000). These areas are 
heavily used during spring migration when they contain the first open water in the 
area. Tagish Narrows is several kilometers south of the ANGTS route and may 
be outside the zone of potential disturbance that would be created by pipeline 
construction and operations.  
The Nisutlin River delta (Bird Studies Canada 1999) is a 4 km delta on the 
shores of Teslin Lake forming a mosaic of wetlands and meandering river 
channels. In contrast to most other large headwater lakes in the southern Yukon, 
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the water levels in Teslin Lake drop in the fall and expose mudflats and aquatic 
vegetation forming one of the southern Yukon’s most important staging areas for 
waterfowl in the fall. The delta is important fall feeding habitat for migrating 
peregrine falcons (spp. anatum), short-eared owls and other species-at-risk in 
the Yukon. 
Pickhandle Lake and the adjacent complex of wetlands supports a breeding 
waterfowl population and is used as a staging area by migrating waterfowl. 
Ibex Pass and the Mt. Michie area are used by a number of nesting raptors, 
including peregrine falcon, a threatened species in the Yukon. 
Species-at-risk are known to occur in the area traversed by the proposed Alaska 
Highway gas pipeline corridor. Some of the exact locations of nest sites (e.g., for 
Peregrine Falcons) are known, while other species and their habitats require 
additional study.  
Key issues are similar to those discussed for the Mackenzie Valley pipeline 
(Section 4.3.3): 

• loss of special habitats such as wetlands, riparian shrub, fire-successional 
shrub, or key “old-growth” habitats, and creation of “altered” habitats on the 
RoW which will be maintained as grass and/or shrub habitat; 

• sensory disturbance of birds from construction activities resulting in short-
term to long-term alienation of habitat and/or disturbance of nesting and 
rearing activities; 

• sensory disturbance of birds by compressor stations; 

• increased mortality due to collisions with structures such as towers, 
powerlines or wires ; and 

• cumulative effects of habitat loss and change from the pipeline and other 
human activities (e.g., logging, mining, exploration) in combination with 
habitat changes associated with climate change (e.g., increased fire 
frequency, altered water levels, and melting of permafrost). 

Data Gaps 
The major data gap is specific information on birds and bird habitat along the 
pipeline corridor. There is information from the early 1970s of the major 
concentration areas of birds and nesting locations of raptors for the Foothills 
route along the Alaska Highway and, in particular, along the Shakwak Trench 
portion of the route. However, there is a lack of specific data for the many lesser 
concentrations and potentially productive habitats along the routing of the 
proposed pipeline. Furthermore, the existing data needs to be brought up to date 
and important bird concentration areas confirmed. Avian populations may have 
changed significantly since the early 1970s. 
There has never been a comprehensive habitat assessment conducted for birds 
along the Alaska Highway route. Habitat assessment may be the best approach 
to assess alterations of habitat and determine the amount and type of mitigation 
required. It would also provide a measure against which mitigation and 
restoration could be assessed, monitored and improved.  



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 106 

Needs 
Systematic surveys to update information on the distribution and abundance of 
migratory birds, species-at-risk and raptors should be conducted along the entire 
ANGTS route. Similarly, habitat assessments for birds should be conducted 
along the entire route, especially to assess the potential effects of pipeline 
construction on habitats of species-at-risk. 

7.9 Terrestrial Mammals 
Issues 
The Yukon and British Columbia portions of the ANGTS route intersect a number 
of environmentally sensitive areas for terrestrial mammals, including lambing 
areas for Dall Sheep, mineral licks and winter ranges. Important terrestrial 
mammals that occur along the route include moose, Dall sheep, mountain 
caribou, mountain goats, grizzly and black bear, lynx and a number of terrestrial 
and semi-aquatic furbearers.  
The ANGTS line intersects the ranges of the following herds of woodland 
caribou: Nelchina, Chisana, Kluane, Ibex, Carcross, Atlin, Little Rancheria and 
Smith River (Figure 6). 
As part of the preparatory work for the pipeline route during the 1970s and 
1980s, a large number of wildlife surveys were conducted to identify important 
wildlife habitats and wildlife populations that would be directly or indirectly 
affected by the proposed pipeline. These included surveys of ungulate 
populations and movements, as well as assessments of furbearer habitat. Based 
on these surveys, recommendations on construction timing windows for specific 
segments of the pipeline route were developed, in combination with buffer 
distances around specific habitat types and resources to minimize sensory 
disturbance and direct effects. 
Key issues for terrestrial mammals associated with the potential construction of 
the ANGTS pipeline are: 

• alteration or loss of habitat; 

• fragmentation of habitats; 

• change in mortality risk as a result of new access;  

• effects of sensory disturbance associated with the construction of the RoW 
and pipeline on the distribution, abundance and productivity of these species; 

• effects of sensory disturbance associated with construction and operation of 
facilities such as compressor stations;  

• effects of a spill of fuel or other hazardous materials on survival and nesting 
habitat; and  

• cumulative effects of the pipeline RoW, the adjacent Alaska Highway, other 
human activities and facilities on movements, habitat use, productivity and 
mortality (i.e., hunter kills, highway mortality). 
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Data Gaps 
Since the completion of the preparatory assessment and planning work for the 
ANGTS route, the issue of cumulative effects has come to the forefront. If this 
route was to proceed today, it would be necessary to quantify how the effects of 
the proposed project may interact with the effects of other human activities, 
including logging, mining, exploration, road development and expansion, 
recreational use and subsistence hunting and trapping. There is also concern 
that the pipeline could induce other industrial projects. 

Needs 
While substantial data on terrestrial mammals exists for the ANGTS route, most 
of these surveys are more than 10 years old. Surveys by the wildlife branch in 
both the Yukon and British Columbia, as well as university research have 
provided more recent information on mammal populations for select portions of 
the route. To complete a thorough analysis of potential habitat losses and 
changes, including habitat alienation and fragmentation, it will be necessary to 
complete an ecological land classification for a corridor centred on the pipeline 
routing. Such a classification would allow habitat modeling to be completed; such 
modeling would be of substantial value in quantifying project-specific habitat 
losses and changes, as well as cumulative effects.  

7.10 Terrestrial Resource Use 
Issues 
Important uses of terrestrial environments along the proposed ANGTS route 
include harvesting of plants and wildlife by First Nations, trapping, logging, 
recreational hunting, and other recreational uses (e.g., hiking, camping). As part 
of the environmental assessment and planning work for the route, information 
was collected and summarized on key uses (e.g., trapping activity). 
Key issues associated with the effects of the proposed pipeline on resource use 
include: 

• potential interference with hunting and trapping including direct disturbance of 
harvesting and sensory disturbance of hunted or trapped species; 

• increased access by non-beneficiaries of the claims and effects on the 
abundance and distribution of wildlife; 

• loss or modification of camps and traditional use areas;  

• potential interference with big game outfitting and eco-tourism; and 

• contamination of plants and wildlife as a result of chemical spills or fuel spills. 
There may also be minor concerns about local effects of air emissions on some 
species (e.g., plants of medicinal and nutritional value). 

Data Gaps 
While information is available on resource uses, the information is more than 10 
years old. Perhaps of greatest importance, land claims with a number of First 
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Nations in the Yukon and northern British Columbia have not been resolved. 
While some First Nations groups are undertaking traditional land use studies to 
document the distribution and magnitude of their use of natural resources, much 
of this information is not publicly available. 

Needs 
The information on resource use along the proposed ANGTS line needs to be 
reviewed and updated. This review process needs to include the Yukon 
Government and First Nations.  

7.11 Biodiversity 
Issues 
Often referred to as biodiversity, biological diversity refers to the variety of 
species and ecosystems on earth and the ecological processes of which they are 
a part (Environment Canada 1995). Embedded in the definition of biodiversity is 
the concept that all life forms have some value (ecological, economic, real or 
potential). As such, there is a direct link between the concepts of biodiversity and 
the concepts of traditional ecological knowledge.  
The Canadian Biodiversity Strategy recommends addressing biodiversity within 
environmental impact assessments. Biodiversity is typically measured at three 
scales: 

• the species level; 

• the community level; and 

• the landscape level. 
There is an emerging science that is designing methods to quantify biodiversity in 
the context of impact assessment. Increasingly sophisticated methods are being 
used to set up systems that will allow the assessors to compare the post-
development environment with pre-development environments in terms of 
potential changes to the nature of representative habitat types or ecosite phases 
in each of the three scales listed above. Ideally, projects should not 
fundamentally change the background variability of biodiversity at any of these 
three scales. This includes changes to the type, size, shape and availability of 
ecological units on the landscape. Development of a pipeline and transportation 
corridor along the Mackenzie River could potentially affect habitat types that are 
under-represented on the landscape at any of the three scales listed above. 
Data Gaps 
An ecological land classification system has not been completed for the ANGTS 
route. It is not possible to assess if the proposed developments will result in 
significant changes in habitat availability and biodiversity until an ELC has been 
completed.  
Needs 
An ecological land classification and land use analysis should be completed for 
the ANGTS route to determine if the proposed developments will result in 
significant impacts on uncommon ecosystem features.  
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There is a need to review the available indices of change and their potential 
application in the North. There is a need to standardize the use of measurable 
parameters and the ways in which they are measured (e.g., fragmentation 
statistics). Recent environmental impact assessments in the North could be 
reviewed to see how the issue of biodiversity was handled (e.g., Diavik Diamond 
Mine, DeBeers Snap Lake Diamond Mine (assessment underway) and the 
assessment of the Shakwak Highway).  

7.12 Species at Risk 
Issues 
The federal government is proposing new species at risk legislation with special 
habitat protection provisions. Under the terms of the accord between the federal 
government and the provinces and territories, both the NWT and Yukon 
governments are proceeding with legislative initiatives to establish complimentary 
acts and regulations. These initiatives may include new measures to protect the 
habitats of species at risk in the NWT and Yukon. If the proponent does a good 
job of implementing the Environmental Protection Plan, there should be few 
issues with species at risk. 
The species at risk along the ANGTS route include woodland caribou, wood 
bison, grizzly bear, peregrine falcon and squanga whitefish. 
Data Gaps 
The information on the distribution of species at risk along the ANGTS route 
needs to be collated and updated.  
Needs 
Review the intentions of the Government of Yukon with respect to territorial 
species at risk legislation and monitor the status of the proposed federal Species 
at Risk Act.  

7.13 Protected Spaces 
Protected spaces can include nature reserves, wilderness areas, national parks, 
natural monuments, species management areas, protected landscapes and 
protected areas (IUCN 1994). 
The Government of Yukon has developed a Protected Areas Strategy titled “Wild 
Spaces Protected Places, December 1998” that is used as a guide to set up a 
network of protected areas based on ecosystem management, conservation 
biology, sustainable economies, and the values and knowledge of Yukon people. 
As well, the finalized land claims for the Champagne Aishihik and Teslin Tlingit 
First Nations need to be considered in the ANGTS route. 
Potential land use constraints in Yukon include: 

• the Kluane Wildlife Sanctuary;  

• the Kluane National Park Reserve; and 
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• the possibility of a new special management area enclosing the Klutlan 
Glacier near White River that is being contemplated as part of the White 
River First Nation Final Agreement. 

Data Gaps 
Due to the number of protected areas that occur or are proposed in the southern 
Yukon, it is not clear if all of the protected areas which could be affected by the 
ANGTS pipeline have been clearly identified and flagged (i.e., ensure that no 
special areas have been overlooked). The status of these areas and their effect 
on potential human use and development also needs to be clarified.  
Needs 
Legislation and regulations pertaining to each of these special land use areas 
should be examined to determine if a gas pipeline will be in conflict with 
objectives of the area. It also would be useful to rank the various types of 
protected areas relative to (1) their status (e.g., existing, approved, proposed, 
nominated), (2) the degree of protection afforded by that status, and (3) the effect 
of the status on human use, particularly industrial development and use. 

7.14 Land Use Plans 
While no land use plans have been formally adopted, the Greater Kluane 
Regional Land Use Plan, which addressed land use in the southwest Yukon, was 
prepared in the late 1980s.  
All First Nations and their potential Final Agreements along the route need to be 
considered even though there is a titled easement for the ANGTS route through 
the Yukon.  

7.15 Cumulative Effects 
Issues 
Cumulative effects will be a major component of the assessment of a proposed 
ANGTS pipeline. Proponents will look to the Regulatory Authorities for guidance 
on how to conduct relevant, appropriate and timely cumulative effects 
assessments.  
Data Gaps 
The key issues for the ANGTS route which are associated with cumulative 
effects include: 

• the need for a set of guidelines for proponents for cumulative effects 
assessments that include clarification of expectations for cumulative effects 
assessments in the Yukon with respect to the scoping of the assessment 
(e.g., issues, selection of indicators, spatial and temporal boundaries and 
project inclusion lists), analytical tools, acceptable types of mitigation and 
determination of significance (e.g., thresholds); 

• a better understanding of the effect of multiple land use activities on groups 
or species (e.g., the cumulative effects of increased access, increased noise 
and increased human presence on large predators, ungulates and birds); and 
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• the identification of potential induced projects, whether as linked or as 
interdependent projects. For example, would the construction of the ANGTS 
pipeline require any additional facilities such as roads, powerlines, etc.?  

It is unclear to developers and other key stakeholders how a cumulative effects 
assessment should be completed for a proposed development. The guidelines 
should clearly define the expectations of the regulatory agencies (e.g., the NEB) 
relative to scoping of the assessment, analysis, mitigation, management and 
determination of significance.  
Needs 
There is a need to develop a framework for cumulative effects assessment that 
will guide developers through a cumulative effects assessment. It is 
recommended that DIAND work with regulatory bodies to define expectations 
relative to: 

• identification of cumulative effects issues; 

• identification of valued ecosystem components (or key indicator resources) 
and socio-economic indicators; 

• spatial and temporal boundaries for the cumulative effects assessment 
(relative to each discipline); 

• inclusion of other projects, infrastructure and human activities in the 
cumulative effects assessment; 

• analytical methods; 

• mitigation and management strategies, particularly where the actions are 
beyond the control of the proponent (e.g., design of access control options 
through comprehensive consultation with the communities); 

• determination of significance (e.g., thresholds for each valued ecosystem 
component); and 

• requirements for monitoring.  
There is a need to provide guidance on how local knowledge can be used in 
cumulative effect assessments (e.g., long-term trend information on the relative 
distribution of wildlife species and changes to landscapes that may be 
attributable to climate change). 
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8 Recommendations 
The following recommendations reflect discussions during two informal 
workshops as well as the analyses of the authors and the reviewers.  
The recommendations focus on initiatives that the federal government could take 
that would be valuable in the near term in advance of the filing of applications by 
proponents. It would not be efficient or cost effective to proceed with some of the 
programming that the federal government will need to do to evaluate a 
comprehensive impact assessment until after formal applications have been filed. 
If the process of proposal preparation accelerates, however, the federal 
government may want to proceed with some initiatives in parallel with the formal 
regulatory review process. 
The Department of Indian and Northern Affairs Canada has a role to coordinate 
federal responsibilities among the Regulatory Authorities with responsibilities in 
the Arctic. The exact nature of this role varies depending on the designation of 
the lead Regulatory Authority function for the assessment of proposals for 
development. The recommendations provided below are designed to start the 
process of dialogue among senior executives from headquarters and the 
concerned federal Departments in the region on how to reach agreement on new 
federal programming in the near term. 
This set of recommendations is divided into two sections; Section A deals with 
process issues and Section B deals with specific actions. 

 
Section A: Process Issues 

8.1 Filling the Information Gaps 
Sections 4 through 7 of this report identify data gaps and needs for each of the 
disciplines. The data gaps and needs in these sections are preliminary, 
particularly since their formulation did not have the benefit of the participation of 
representatives of the communities. Discipline specialists with the government, 
the management boards and the proponent could build on the information in this 
report and continue to identify data gaps, needs and processes that can be used 
to fill the information gaps. DIAND could establish a process to track progress on 
the resolution of outstanding issues. This could be done in a rigorous way by 
using the impact hypothesis testing approach that was used by the Beaufort 
Regional Environmental Assessment and Monitoring Program. Linkage diagrams 
could be used to ensure that issues are evaluated in a systematic way.  

8.2 Operational Review and Relative Roles 
8.2.1 Conduct a brief operational review (90 day timeframe) to review 
appropriateness of allocation of resources, division of labour and communication 
protocols within DIAND with respect to the ability of the federal government to 
respond to the need to evaluate the environmental aspects of pipeline proposals. 
This operational review could be conducted by a single individual with assistance 



Overview of Key Issues and Data Gap Analysis for Development and Transportation of Northern Gas 
 

Kavik-AXYS Inc. and LGL Limited environmental research associates 114 

from a Steering Committee consisting of two representatives from DIAND 
Yellowknife, two from DIAND Whitehorse and two from DIAND Ottawa. The 
focus of the work should be to improve the level of preparedness with respect to 
the Department’s ability to cope with new proposals for development in a timely 
fashion.  
8.2.2 Develop a short paper that briefly summarizes the roles and 
responsibilities of all of the players involved in the consideration of new northern 
pipelines. The paper could direct the reader to the relevant Acts, Regulations, 
Land Claim Agreements and publications including the regulatory roadmap 
reports for the Inuvialuit Settlement Region and the southern Mackenzie Valley.  
8.2.3 Streamline and harmonize the regulatory process based on the regulatory 
roadmaps project and the ongoing work of the Board Chairs. 

8.3 Information Management System 
Establish a web-enabled, electronic information management system (possibly 
using ProCiteTM 5) that will provide a central storage area for all relevant 
environmental information that so that it can be accessed rapidly by all parties. 
Information that has already been published could be made available which 
would increase the efficiency of retrieval of vital documents and allow limited 
resources to be focused on other priorities. 

8.4 Communication Protocol 
Develop a short (i.e. 10 page) Communication Protocol between the federal 
government, the NWT and Yukon governments, the MVEIRB and the NEB with 
respect to the relative roles and responsibilities for environmental impact 
assessment of new pipeline proposals. 

8.5 Simulation 
8.5.1 Run a simulation of the review process to determine preparedness. The 
ways in which a proposal for a pipeline or a transportation corridor could work 
their way through the regulatory system can be modeled. The new regulatory 
road maps for the Inuvialuit Settlement Region and the southern Mackenzie 
Valley will be helpful in this regard. This type of simulation could be run at a small 
scale or at an intermediate scale. At the small scale, five individuals could run the 
simulation with no representation outside the federal government. If the example 
of the Mackenzie Valley were used for a larger simulation then there could be a 
representative of the Environmental Impact Review Board for the Inuvialuit 
Settlement Region, the Mackenzie Valley Environmental Impact Review Board, 
DIAND and the National Energy Board. The purpose of the exercise would be to 
run a test of the system to identify problem areas and rate limiting steps that 
could benefit from attention in advance (e.g., public consultation processes 
associated with the procedures of the Mackenzie Valley Land and Water Board 
and the Mackenzie Valley Environmental Impact Review Board).  
8.5.2 Run a corridor definition exercise along each of the routes to highlight 
concerns in three categories - green, yellow and red. Note: this should not be 
done in isolation of public consultation imperatives. This exercise classifies the 
habitats along the proposed routes based on the existing understanding of areas 
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that may require special consideration i.e., red zones are “no go zones”, yellow 
are zones where “caution” is required and green zones are used for those areas 
where there are no known concerns beyond standard engineering and design 
considerations.  

8.6 Species at Risk 
Reduce uncertainty about potential new habitat protection measures by 
proclaiming the federal Species at Risk Act as well as the NWT and Yukon 
Species at Risk Acts. 

 

Section B: Specific Actions  

8.7 Shared Visions 
8.7.1 Encourage processes that will establish guidelines for cumulative effects 
assessment and management for the Mackenzie Delta including the gas fields, 
seismic lines and exploratory drilling, potential pipelines, gas plants and all 
associated infrastructure.  
8.7.2 Establish guidelines for cumulative effects assessment for each of the 
pipeline routes. 
8.7.3  Respond to the draft Gwich’in Land Use Plan and remove uncertainty 
about the future zoning in the Gwich’in Settlement Region. 
8.7.4 Support the ongoing work of the Cumulative Effects Assessment 
Management Framework Project. 
8.7.5 Fast track the negotiation of the Deh Cho claim to reduce uncertainty and 
ensure fairness to all parties. Consider implementing the principles in the Deh 
Cho interim measures document.  

8.8 Ecological Land Classification 
A new federal/territorial cost shared program to develop an Ecological Land 
Classification System (ELC) for the affected regions (e.g., Mackenzie Delta, 
Mackenzie Valley and the ANGTS route) would be valuable. The development of 
an ELC is a practical, affordable, achievable and easy to understand objective. It 
is the best tool available to start to describe ecosystems and it forms the basis for 
most other aspects of impact assessment and integrated landscape 
management.  
The development and use of an ELC system would: 

• provide a standardized method for classifying and mapping land-based units, 
thereby providing proponents with a guide to how mapping should be 
completed. Over a period of time with a standardized system, map products 
from various applications can be combined to help develop a system of 
ecological land classification maps for the region. These map products could 
be augmented by map work by territorial and federal agencies; 

• a regional ecological land classification map base will be valuable in 
quantifying the distribution and availability of soil types, terrain units, drainage 
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patterns and vegetation communities. In turn, information on soils, terrain, 
drainage and vegetation can be used to quantify the availability and quality of 
wildlife habitat; 

• an ecological land classification map series will also provide a valuable 
means of storing and interpreting information from Traditional Land Use 
Studies (TLUS). Site specific information on resource use (e.g., food and 
medicinal plants, hunting sites, travel routes, camp sites) can be recorded 
and, through interpolation with similar site characteristics, other sites with 
similar resource use capabilities can be identified. The regional ecological 
land classification maps, in combination with information on human use and 
infrastructure, will provide the essential tools for the assessment of 
cumulative effects to soils, vegetation, wildlife, some aquatic resources and 
resource use (including traditional land use); and  

• through analysis of potential cumulative effects, indicators of landscape level 
changes and species-specific changes can assessed and related to regional 
thresholds. For example, using the ecological land classification maps and 
data on human use and infrastructure, thresholds for linear developments or 
seismic activity might be established to guide project approvals and land use 
decisions. 

Although some work has been initiated on vegetation classification using 
thematic mapping from Landsat images, no attempt has yet been made to 
develop a regional ecosystem classification system for the Mackenzie Delta and 
Mackenzie Valley. To permit impact assessments, particularly regional 
cumulative effects assessment to meet the standards now met by most impact 
assessments in western and northern Canada, ecological units will need to be 
classified at a scale of least 1:250,000 using a hierarchical system such as the 
Alberta system of ecoregion, ecosite and ecosite phase levels or the British 
Columbia system of Terrestrial Ecosystem Mapping.  
Ecosystem classification helps organize our current understanding about 
ecosystem functioning. The system for ecologically based management of 
landscapes is established by organizing land cover types into functional units that 
respond to disturbance in a similar and predictable manner. The work can be 
stratified so that areas where the impacts are relatively low can be classified to 
the ecosite level and then effort can be focused on potentially contentious areas 
to the ecosite phase level (e.g., green, yellow and red zones). Preliminary 
mapping (pretyping) is a precursor to the ground truthing that will eventually be 
required. The allocation of effort for this field work will also need to be stratified 
because of the size of the regions involved.  
There are a number of precedents to this type of federal/provincial initiative in the 
North (ALUR, NOGAP). Some work related to a comprehensive ELC initiative 
has already started, but there is a need for leadership and coordination. Existing 
programs include:  

• the establishment of GIS systems in the Inuvialuit Settlement Region at a 1: 
250,000 scale;  

• the establishment of a GIS system for the Gwich'in Settlement Region;  
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• the call for proposals by the Mackenzie Valley Land and Water Board to 
establish a GIS system for that region defined by the authority of the 
Mackenzie Valley Resource Management Act; and 

• as noted earlier in this report, the Government of the Northwest Territories’ 
Department of Resources, Wildlife and Economic Development is in the 
process of completing a vegetation classification system for the Mackenzie 
Valley using Landsat TM data. The study area includes the Delta, the 
Mackenzie Valley and areas south to the NWT border. This work is being 
coordinated by the Forest Management Division. The data is in digital format 
and can be used in a GIS (Geographic Information System) environment with 
ArcInfoTM and ArcViewTM. The development of the NWT Protected Areas 
Strategy was based, in part, on the use of information from this classification.  

The development of an ELC would provide a practical basis for integrating local 
knowledge with western science. Site specific information is often the most 
valuable aspect of local knowledge (as opposed to the metaphorical aspects of 
Traditional Knowledge). Examples of site specific information include locations of 
wolf and bear dens, raptor nest site locations (peregrine, gyrfalcon, rough-legged 
hawks, ospreys), salt licks, calving areas for moose and caribou, locations of rare 
plants, locations of plants of medicinal and nutritional value, locations of unique 
terrain and soil features, locations of unique successional stages like fens and 
bogs and a variety of other site specific features on the landscape. TEK can also 
be valuable to help corroborate information on historical changes in the 
distribution, abundance and productivity of populations of fish and wildlife.  
An integrated approach to the development of an ELC could include procedures 
to incorporate Digital Elevation Models (DEM) that will enable terrain modeling 
and wildlife modeling in a virtual 3D environment.  
An ELC would create a common reference system for communities and 
management boards for planning and assessment purposes. The standardization 
of base mapping would create an ideal basis for future comparisons and 
accommodate DIAND and the management boards’ requirements for mapping 
and monitoring of land use and land lease permits. The federal government could 
establish a cost shared program on a 60/40 or 70/30 basis with a straightforward 
set of eligibility criteria and a phased approach to implementation. The 
establishment of a new program would reduce the argument from proponents 
that the mapping that is required to fully understand the potential impacts of their 
projects on a regional scale is not affordable.  

8.9 Regional Land Use Data Bases 
To complete cumulative effects assessments for most disciplines, information on 
historical and current human use and development is required, in combination 
with ecological land classification (or other alternate forms of landscape unit 
classifications). At the present time, much of the land use information in the 
Northwest Territories and Yukon exists only in hardcopy form, although initiatives 
are underway in both jurisdictions at the territorial and federal levels to develop 
spatial data bases for land use applications (e.g., DIAND’s LIMS and NORMIN 
data bases). The Land and Water Boards in the ISR and the Mackenzie Valley 
are also beginning to use spatial data bases for land use permitting.  
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DIAND should work with the Land and Water Boards in the ISR and the 
Mackenzie Valley, the EIRB and the MVEIRB, the NEB and CEAA to confirm an 
approach to the establishment of an integrated spatial data base for land use 
applications and approvals at a scale of 1:250,000. This would provide 
proponents, stakeholders and regulatory agencies with information on the type, 
distribution and amount of human use and development. Land use information 
from the past 10 years should be included in the data base.  
This data base would provide a powerful tool to: 

• assess project-specific impacts and regional cumulative effects by providing 
historical and current information on human activities and infrastructure; 

• help establish regional thresholds for annual or cumulative levels of human 
activity and development within specific landscape units (e.g., amount of 
seismic exploration on the Mackenzie Delta within a given year); and 

• monitor the type, amount and distribution of human use and development to 
assist regulators in assessing future projects and in determining if approvals 
would be in keeping with the overall mandate for environmentally and 
culturally-sustainable development. 

One agency or organisation should be tasked with the overall maintenance of the 
data base, although each agency should be responsible for inputting information 
on a real time basis (i.e., as applications are received and approvals are 
granted). 

8.10 Cumulative Effects Assessment 
The MVRMA and CEAA require the consideration of cumulative effects when 
project impacts are being assessed and reviewed. Under the Inuvialuit Final 
Agreement, there is no mention of a specific requirement for cumulative effects 
assessment, but the Environmental Impact Screening Committee (EISC) has 
developed internal guidelines and operating procedures for cumulative effects 
assessment. Specifically, subsection 4.4(6) of the guidelines document states: 
“Proponents are expected to identify and assess the cumulative effects of all the 
proposed development and other activities in the area to the best of their ability.” 
Similarly, internal procedures adopted by the EIRB identify information required 
from proponents. Subsection 10.2.1 (c) requires that the proponent’s impact 
statement outline “the nature, significance, and uncertainties concerning the 
potential environmental effects of the alternatives (including cumulative effects).” 

In the past, northern regulatory agencies dealt with the issue of potential 
cumulative effects for most projects on a project-by-project basis. This situation 
changed as a result of the approval process for the Diavik Diamond Mine. The 
process of approval for that project resulted in detailed consideration of a 
regional cumulative effects framework for the Slave Geological Province. This 
process has started to grapple with the establishment of standards for assessing 
cumulative effects that builds on the Cumulative Effects Practioner’s Guide and 
the draft guide from the MVEIRB. Regional perspectives reduce the risk that 
project-by-project assessments could result in thresholds for some sensitive 
VECs or human uses being inadvertently exceeded.  
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There is a need to develop a framework for cumulative effects assessment in the 
Mackenzie Delta, Mackenzie Valley and Yukon that will guide developers through 
a cumulative effects assessment. In particular, because the recently proposed 
projects will cross several different jurisdictions, it is important that regulatory 
agencies in the ISR, the Mackenzie Valley and Yukon, as well as federal 
agencies reach consensus on what cumulative effects assessment should 
achieve and how they should best be completed by proponents. It is 
recommended that DIAND work with regulatory bodies to define expectations 
relative to: 

• identification of cumulative effects issues; 

• identification of valued ecosystem components (or key indicator resources) 
and socio-economic indicators; 

• spatial and temporal boundaries for the cumulative effects assessment 
(relative to each discipline); 

• inclusion of other projects, infrastructure and human activities in the 
cumulative effects assessment; 

• analytical methods; 

• mitigation and management strategies, particularly where the actions are 
beyond the control of the proponent (e.g., design of access control options 
through comprehensive consultation with the communities); 

• determination of significance (e.g., thresholds for each valued ecosystem 
component); and 

• requirements for monitoring.  
Because of the broad range of traditional uses in the Northwest Territories and 
Yukon, and the wealth of local knowledge that exists in the region, it is important 
that approaches for cumulative effects assessment take into consideration the 
value and use of local knowledge. For example, local knowledge may contribute 
to a solid and defensible means of assessing current impacts relative to long-
term historical trends. This approach could provide a means for addressing the 
significance of predicted cumulative effects (i.e., is the predicted change outside 
the range of historical changes for a resource or species?). 

8.11 Biodiversity 
The term biodiversity refers to the variety of species and ecosystems on earth 
and the ecological processes of which they are a part (Environment Canada 
1995). Embedded in the definition of biodiversity is the concept that all life forms 
have some value (ecological, economic, real or potential). As such, there is a 
direct link between the concepts of biodiversity and the concepts of traditional 
ecological knowledge.  
The Canadian Biodiversity Strategy recommends addressing biodiversity within 
environmental impact assessments. Biodiversity is typically measured at three 
scales: 

• the species level; 

• the community level; and  
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• the landscape level. 
There is an emerging science that is designing methods to quantify biodiversity in 
the context of impact assessment. Increasingly sophisticated methods are being 
used to set up systems that will allow the assessors to compare the post-
development environment with pre-development environments in terms of 
potential changes to the nature of representative habitat types or ecosite phases 
in each of the three scales listed above. Ideally, projects should not 
fundamentally change the background variability of biodiversity at any of these 
three scales. This includes changes to the type, size, shape and availability of 
ecological units on the landscape.  
Development of natural gas fields, pipelines and transportation corridors in the 
Northwest Territories and Yukon could potentially affect habitat types that are 
under-represented on the landscape at any of the three scales listed above. 
However, there are currently no agreed upon analytical tools or standard 
measures for biodiversity in the Northwest Territories or Yukon.  
It is recommended that DIAND and DOE work with the other regulatory agencies 
in the region (i.e., EIRB, MVEIRB, NEB, CEAA) to review the available indices of 
change and their potential application in the North. There is a need to 
standardize the use of measurable parameters and the ways in which they are 
measured (e.g., fragmentation statistics). Local communities should also be 
consulted to determine how local knowledge can be used to assess changes in 
biodiversity. Guidelines for assessment of changes in biodiversity should be 
developed so that proponents are aware of the preferred approaches, standards 
and thresholds for biodiversity. 

8.12 Environmental Protection Measures 
8.12.1  Publish a consolidated reference to all existing environmental protection 
measures that apply to pipelines in northern environments. 
8.12.2 Begin public consultation on guidelines to limit access to new areas for 
hunting, trapping and fishing to those areas in the NWT and Yukon that the 
communities and governments agree should be unrestricted. Consultation on this 
issue is imperative to ensure broad public support for any restrictions (note: 
Manitoba has successfully developed and implemented guidelines that 
accommodate the provisions of Section 35 (1) of the Canada Act). 

8.12.3 Develop operating guidelines to protect migrating caribou. Refer to the 
Caribou Protection Measures in DIAND’s legislation. 

8.13 Climate Change 
Climate change is a cross-cutting issue that affects most disciplines. The 
potential effects of climate change are not well understood. Some of the changes 
that could occur in Northern Canada as a result of climate change include 
(Cohen 2000): 

• extreme weather patterns including more severe storms; 
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• increased frequency and volume of flooding (e.g., problems with the 
Porcupine caribou herd trying to cross the Porcupine river in the spring of 
2001); 

• earlier start to the fire season; 

• increased frequency and severity of forest fires; 

• altered water levels; 

• melting of permafrost; 

• landslides from permafrost thaw; 

• deeper snows; 

• northward shift of the treeline; 

• destabilization of permafrost and vegetation in goose feeding areas; 

• late spring melt; 

• reduced flow of the Mackenzie River during fall and winter months - annual 
minimum levels would be lower than the extreme low levels observed in 
1994/95. This would occur because evaporation would more than offset 
increases in precipitation; 

• more landslides triggered by forest fires and heavy rainfall; 

• storm surges from the Beaufort will lead to coastal recession as ice rich 
sediments become exposed and melt during the summer; 

• rising ocean levels; and 

• heat waves. 
Some of the interactions that may occur as a result of the effects of climate 
change are complex and the effects of some factors may be counteracted by 
others (e.g., deeper snows and later spring thaw may counteract the possibility of 
an early start to the fire season in some areas; caribou productivity could be 
enhanced by an earlier availability of cottongrass on the calving grounds but 
dampened by lower survival rates of migrating short yearlings - - see Cohen 
report at: www.msc-smc.ec.gc.ca/airg/pubs/mbisfinal.pdf ). 
Ongoing research and monitoring is required so that problems are detected and 
practical action is taken wherever it is appropriate and practical. People who 
spend extended periods of time on the land are in a good position to use local 
knowledge to contribute to the emerging understanding of the implications of 
climate change to Northern environments.  
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