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Executive Summary 

What is the Proposed Project? 
Purpose The purpose of the 2006 to 2008 Mallik Gas Hydrate Production Research 

Project is to build on existing knowledge and advance scientific research 
and development on gas hydrates. 

Components The Project activities include: ice road construction, barge supported staging 
(in fall 2007 only), establishment of remote camps, drilling one monitoring 
well, deepening two existing wells, and production testing. The Project will 
truck all drilling waste to approved facilities in British Columbia, and will not 
require a sump. Produced water will be injected downhole. 

Location The Project will be done at the existing Mallik L-38 drill site on the western 
side of Richards Island. The Mallik L-38 site is located in the nearshore flood 
plain on the western side of Mallik Bay. The site coordinates are about 
69°27’38”N, 134°39’42”W. The Project is located on Crown land in the 
Inuvialuit Settlement Region, in Significant Discovery License 060. 

Schedule The Project is scheduled to run for two winter seasons (2006 to 2007 and 
2007 to 2008). It will include limited activity during the open water season, 
comprising barge-supported staging in September 2007 and inspection 
visits in summer 2007 (three to five visits) and summer 2008 (one visit). 
Mobilization from land bases will not begin until ice conditions are suitable. 
Site demobilization will occur before April 15 of each winter season, and will 
be concluded well before ice roads become unsuitable for vehicle traffic. 

Proponent The operator of record for the Project is the Aurora Research Institute, 
Aurora College (ARI). The Japan Oil, Gas & Metals National Corporation 
(JOGMEC) and Natural Resources Canada (NRCan) are funding the Project 
and will undertake scientific research and development studies using Project 
data and results. Inuvialuit Oilfield Services (IOFS), an Inuvialuit company 
formed as a joint venture with Schlumberger, will provide project 
management services for the Project. 
A 40-50 person technical research team from JOGMEC, NRCan and other 
agencies in Japan and Canada will support the Project.  

Why was an Assessment Done? 
Environmental Impact 
Screening Committee 

The Environmental Impact Screening Committee screens development 
activities proposed for the Inuvialuit Settlement Region for effects that might 
negatively affect the Inuvialuit or the environment. 

Other Approvals In order to adhere to all legislation that is relevant to the success of the 
Project, a number of permits will be required. These include: a Northwest 
Territories Scientific Permit, various authorizations from the National Energy 
Board (NEB), a Land Use Permit from Indian and Northern Affairs Canada 
(INAC), a Class B Water License from the Northwest Territories Water 
Board, a Highway Access Permit from the Government of the Northwest 
Territories, an Access Permit for the Kendall Island Bird Sanctuary from 
Environment Canada, and a Wildlife Research Permit from the Department 
of Environment and Natural Resources, Government of the Northwest 
Territories. 
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How was the Public Involved? 
Purpose of Consultation  Public consultations regarding the proposed Project were done with 

communities, local organizations in July 2006. 
Meetings and 
Correspondence 

Meetings to discuss the proposed Project were held with the Inuvik Hunters 
and Trappers Committee (HTC), the Aklavik HTC and Community 
Corporation, the Tuktoyaktuk HTC, Community Corporation and Elders 
Committee, and the Fisheries Joint Management Committee. 
Section 10 summarizes issues and responses; Appendix H presents 
complete consultation results. 

What was Assessed? 
Focus of Assessment  Taking into account traditional and current knowledge of the Project area, 

and proposed Project activities and issues raised by communities, the 
assessment focused on potential effects on the following Valued 
Components (VCs): terrain, soils and permafrost, vegetation, water quality, 
fish and fish habitat, migratory birds and habitat, and grizzly bears/polar 
bears. It also considered the effects of accidents and malfunctions. Major 
issues raised during consultation were ice road route options, permafrost 
integrity, use of sumps, and waste management for the Project. Changes 
were made to the Project as a result of feedback received from 
communities. Other potential VCs (e.g., air quality, hydrology) were 
screened out of the assessment process because the Project had no or 
negligible potential to impact these resources.  

Project Effects The Program is not expected to cause negative environmental effects or 
impact Inuvialuit harvesting with the implementation of the mitigation 
measures described herein. The assessment results are summarised below. 

Cumulative Effects Activity levels in the western Mackenzie Delta are relatively low, but are 
likely to increase if the Mackenzie Gas Project is approved. There is 
potential for the effects of individual projects to act cumulatively. However, 
given the winter drilling schedule, relatively small terrestrial footprint, and 
proposed mitigation measures, no measurable project-specific effects are 
predicted. The Project is not therefore expected to contribute to cumulative 
effects. 
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Did the Assessment Find Anything of Concern? 
The assessment of potential effects on the environment and renewable resource harvesting did not 
identify any effects of significant concern on Valued Components (VC). The following table summarizes 
the results of the assessment. 
 

Valued 
Component Potential Impacts and Mitigation Measures 

Terrain, Soil 
and Permafrost 

• Potential impacts on soils, terrain and permafrost include disturbance associated 
with ice pad and ice road construction. Very minor ground disturbances will occur 
at flare pad pile locations, and at the monitoring well spud site. Flaring and drilling 
operations have potential to cause local melting of the active layer and permafrost. 

• Mitigation measures for terrain, soils and permafrost include: confining operations 
on land to winter (frozen ground), use of low ground pressure vehicles for initial 
access development over frozen tundra, and the use of mushroom shoes or boots 
on bladed equipment.  

• Permafrost degradation in the well bore will be prevented through the use of 
potassium chloride (KCl) and mud chillers during drilling. 

• Flare pad (minimum 30 cm thickness) will be constructed based on flare rates and 
temperature dispersal modeling to prevent thawing of the active layer. Flaring will 
be suspended and the pad reinsulated if ground level thawing becomes a concern. 

Vegetation • Potential impacts include localized loss or damage of vegetation through ice pad 
and ice road construction, construction of temporary sheds for monitoring 
equipment, vehicle operations, accidental spills, melting of the flare pad during 
flaring or prolonged thawing in the spring. The Project could also potentially impact 
the rare plant Rhodiola integrifolia. 

• Mitigation measures for vegetation include: confining operations on land to winter 
(frozen ground), use of low ground pressure vehicles for initial access development 
over frozen tundra, use of constructed ice pads and ice roads (minimum 15 cm 
thickness), and carefully planning operations so that only necessary lands are 
covered by ice pads and ice roads. 

• Flare pad size and depth will be designed using models to prevent thawing of 
vegetation. Flaring will be suspended and the pad reinsulated if ground level 
thawing becomes a concern. 

Water Quality • Potential impacts on surface water quality include surface disturbance and erosion, 
fuel spills from barges or tanks, and untreated wastewater releases. 

• Wastewater will only be discharged if it meets discharge criteria in the Project 
Water License. 

• Mitigation measures to prevent and address spills and releases are provided. 
• Winter Project activities will take place on ice pads or ice roads, which will facilitate 

thorough clean up of any accidental spills and protect soils from erosion and 
contamination. 

• Fuel tanks with out secondary containment will be stored within a bermed ice pad 
with a liner. Fuel handling procedures will minimize the risk of fuel spills. 

• Drilling fluids will be transported in vacuum trucks. 
• Drill cuttings and low-risk hazardous waste will be stored in lined sea-cans in 

containment areas delineated by a snow/ice berm. 
• Before site abandonment, all working areas will be inspected for contaminant 

residues and cleaned up as required. 
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Valued 
Component Potential Impacts and Mitigation Measures 

Fish and Fish 
Habitat 

• Potential impacts on fish and fish habitat include potential fish entrainment and 
mortality, and effects of spills or releases. 

• Suction hoses and screens used for water withdrawal will be designed and 
operated according to the Freshwater Intake End-of-pipe Fish Screen Guidelines 
(DFO 1995). 

• Mitigation for water quality will also protect fish and fish habitat. 
Migratory Birds 
and Habitat 

• Potential impacts on migratory birds and habitat include temporary sensory 
disturbance and temporary loss of habitat on Project footprint. 

• Temporary sensory disturbance is possible during advance barge staging 
(September 2007) and helicopter use during the 2007 and 2008 open water 
seasons. Mitigation measures for sensory effects include limiting barging activities 
to September, following the Inuvialuit Game Council Overflight Guidelines 
(Appendix B) and minimizing the duration of all activities while migratory birds are 
present. 

• Wildlife and environmental monitors will be present and consulted during activities. 
• Vegetation mitigations will also protect migratory bird habitat. 

Grizzly 
Bears/Polar 
Bears 

• Potential impacts on grizzly and polar bears include disturbance of denning or 
foraging bears, and potential bear-human interactions. 

• Avoidance will be the primary mitigation. ENR will provide historic den locations 
and a denning survey will be done before Project start-up. A minimum 300 m 
exclusion area will be established around any known denning sites. Active bears 
will be avoided and allowed to leave the area by rerouting or suspending 
operations. 

• Bear attractants such as food, garbage and petroleum products will be contained at 
camps and mobile operations. 

• Wildlife and environmental monitors will be present and consulted during activities. 
• Inuvialuit Game Council Overflight Guidelines (Appendix B) will be followed, 

wherever possible. 
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ACCP .................................................................... Aklavik Community Conservation Plan 
ARI ...............................................................................................Aurora Research Institute 
Bar C .............................................................................................................Tununuk Point 
BOP ........................................................................................................ blowout preventers 
CCP ..................................................................................... Community Conservation Plan 
COSEWIC..............................Committee on the Status of Endangered Wildlife in Canada 
DFO................................................................Department of Fisheries and Oceans Canada 
EISC .............................................................. Environmental Impact Screening Committee 
ENR................. Northwest Territories Department of Environment and Natural Resources 
ESP ............................................................................................ Electric Submersible Pump 
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GSC ........................................................................................Geological Survey of Canada 
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ICCP ......................................................................... Inuvik Community Conservation Plan 
INAC ........................................................................... Indian and Northern Affairs Canada 
IOFS .......................................................................................... Inuvialuit Oilfield Services 
ISR...........................................................................................Inuvialuit Settlement Region 
JNOC.................................................................................. Japan National Oil Corporation 
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KCl ........................................................................................................ Potassium Chloride 
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MGP .................................................................................................Mackenzie Gas Project 
MSDS ....................................................................................... Material Safety Data Sheets 
NEB..................................................................................................National Energy Board 
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NWT................................................................................................... Northwest Territories 
SARA ..................................................................................................... Species at Risk Act 
SDL ...................................................................................... Significant Discovery License 
TCCP..............................................................Tuktoyaktuk Community Conservation Plan 
VC ..........................................................................................................Valued Component 
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2 Contact Names and Addresses 
The Aurora Research Institute, Aurora College (ARI), as the operator of record, 
is proposing to undertake the 2006 to 2008 Mallik Gas Hydrate Production Research 
Project (the Project) on Crown Lands.  The Japan Oil, Gas & Metals National 
Corporation (JOGMEC) and Natural Resources Canada (NRCan) are funding this project 
and will undertake scientific research and development studies using the data and results 
generated from the Project. Inuvialuit Oilfield Services (IOFS)—an Inuvialuit company 
formed as a joint venture with Schlumberger, has been retained by ARI to provide project 
management services for the Project.  

The Project will be supported by a 40-50 person technical team of researchers from 
JOGMEC, NRCan and other agencies in Japan and Canada. The Project will involve field 
activities including road construction, establishment of remote camp to house workers, 
drilling gas hydrate wells, and production testing. The research will be carried out over 
the winter of 2006 to 2007 and 2007 to 2008. 

Table 2-1 presents the Project contact names and addresses. 

Table 2-1 Contact Names and Addresses 
Main Project Contact Project Manager 

Andrew Applejohn 
Aurora Research Institute, Aurora College 
P.O. Box 1450 
Inuvik, Northwest Territories. X0E 0T0 
Phone: (867) 777-3298 ext. 30 
Fax: (867) 777-4264 
Email: manager_in@nwtresearch.com 

Douglas Ashford 
Inuvialuit Oilfield Services 
525 – 3rd Avenue S.W. 
Calgary, Alberta T2P 0G4 
Phone: (403) 509-4284 
Fax: (403) 509-4016 
Email: dashford@calgary.oilfield.slb.com 
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3 Regulatory Approvals 
The Project is scheduled over two winter seasons: late November 2006 to early 
April 2007, and September 2007 to early April 2008. The Project is being done for 
research and development purposes only and is not intended for commercial development 
of gas hydrates in the Mackenzie Delta. ARI is submitting this Project Description for 
screening by the Environmental Impact Screening Committee (EISC) under the terms of 
the Inuvialuit Final Agreement. 

The ARI is the operator of record (as per National Energy Board permits) and will 
assume primary regulatory responsibility for the Project, including obtaining 
authorization from the National Energy Board (NEB), obtaining necessary permits and 
regulatory approvals, and satisfying the terms of the agreement with the Significant 
Discovery License (SDL) 060 holder, Imperial Oil Resources Limited, regarding access 
to the reservoir and lease. Table 3-1 lists approvals required for the Project.  

JOGMEC and NRCan will be responsible for doing the scientific research aspect of the 
Project. In this capacity, JOGMEC and NRCan will be the applicants for the Northwest 
Territories (NWT) Scientific License. NRCan, as a funding agency, and other federal 
authorities with regulatory approvals (Table 3-1) will also be responsible for ensuring 
that the requirements of the Canadian Environmental Assessment Agency are met for the 
Project.  

Table 3-1 Approvals Required for the Proposed Project 
Agency and Contact Person Approval Required 

Christine Inglangasuk 
Secretary 
Environmental Impact Screening Committee 
P.O. Box 2120 
Inuvik, Northwest Territories. X0E 0T0 

Approval of Project Description 
Inuvialuit Final Agreement 

Karen Heikkila 
Manager, Scientific Services 
Aurora Research Institute 
P.O. Box 1450 
Inuvik, Northwest Territories X0E 0T0 

Northwest Territories Scientific Permit 
Scientist Act 
 
Note: Permit to be applied for by JOGMEC and 
NRCan 

Conrad Bates 
Manager, North Mackenzie District 
Indian and Northern Affairs Canada 
P.O. Box 2100 
Inuvik, Northwest Territories X0E 0T0 

Land Use Permit 
Territorial Lands Act 
Territorial Land Use Regulations 
Canadian Environmental Assessment Act 

Gordon Wray 
Northwest Territories Water Board 
2 Floor Goga Cho Building 
4916 47 Street 
Yellowknife, Northwest Territories X1A 2R3 

Class B Water License 
Northwest Territories Waters Act 
Northwest Territories Waters Regulation 
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Table 3-1 Approvals Required for the Proposed Project (cont’d) 
Agency and Contact Person Approval Required 

Bharat Dixit 
Chief Conservation Officer 
National Energy Board 
444-7 Avenue S.W. 
Calgary, Alberta T2P 0X8 

Authorization to Drill a Well (1) 
Approval to Alter Condition of a Well (2 total: one 
approval each for Mallik 2L-38 and 3L-38) 
Drilling Program Authorization 
Geophysical Operation Authorization (for 
Walkaway VSP if required) 
Canada Oil and Gas Operations Act  
Canadian Environmental Assessment Act 

Myra Robertson 
Northern Conservation Division 
Canadian Wildlife Service 
Environment Canada 
5204 – 50th Avenue 
Yellowknife, Northwest Territories X1A 1E2 

Permit to Conduct Activities in a Migratory Bird 
Sanctuary 
Migratory Birds Convention Act 
Migratory Bird Sanctuary Regulations 
Canadian Environmental Assessment Act 

Robert Carroll 
Assistant Director, Highway Operations 
Department of Transportation, Highway Division 
Suite 204, 31 Capital Dirve 
Hay River, Northwest Territories X0E 1G2 

Highway Access Permit 
Public Highways Act 

Ron Morrison 
Regional Superintendent 
Inuvik Region 
Department of Environment and Natural Resources 
Government of the Northwest Territories 
Bag 1 
Inuvik NWT 
X0E 0T0 

Wildlife Research Permit 
Wildlife Act (NWT) 

 
Contact information for the Project funding agencies / research and development leaders is provided in 
Section 16. 
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4 Location 
The Project will be done at the existing Mallik L-38 drill site on the western side of 
Richards Island in the Mackenzie Delta, Northwest Territories. (Figure 4-1). The Mallik 
L-38 site is located in the nearshore flood plain on the western side of Mallik Bay. The 
site coordinates are about 69°27’38”N, 134°39’42”W. The Project is located on Crown 
land in the Inuvialuit Settlement Region (ISR), in SDL 060.  

Straight line distances from the site to Inuvik, Aklavik and Tuktoyaktuk are provided in 
Table 4-1. 

Table 4-1 Approximate Distances from Site 

Project Site 
 

Distance from Inuvik 
(km) 

Distance from Aklavik 
(km) 

Distance from 
Tuktoyaktuk  

(km) 
Mallik L-38 130 140 65 

An ice road will be constructed from Tununuk Point (Bar-C) to the Mallik L-38 site for 
both years of the Project and will be about 115 km long (Figure 4-1). In the first year of 
operations (2006 to 2007), the drilling rig and all equipment will be mobilized via ice 
road from Inuvik and Tuktoyaktuk to the Mallik L-38 site. In September 2007, a staging 
site (an existing gravel pad located on the southeastern shore of Harry Channel) will be 
used for staging some Project equipment mobilized by barge (Figure 4-1). The 
coordinates of the staging site are about 69°22’16”N, 134°53’30”W.  

In this document, the Mallik L-38 site, or Project site, refers to the area in the Mallik 
L-38 lease boundary (Figure 4-2). The term Project footprint refers to the area to be 
occupied by Project components including parts of the L-38 site (e.g., rig and flare pads, 
camp pads and storage areas), access roads, barge routes, water withdrawal sites and the 
Project staging site (Figure 4-1). The term, Project area, is used to identify an area 
defined by the Project footprint plus a 2 km buffer. This area, identified on Figure 4-1, 
corresponds to a conceptual maximum zone of influence of Project activities on most 
environmental components. Further details of how environmental effects were assessed in 
these spatial study areas are provided in Section 12. 
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5 Development Summary 
This section describes the context, purpose, overall scope, key components, 
transportation support and infrastructure, schedule, personnel requirements and phasing 
of activities for the proposed research Project. 

5.1 Project Background: Natural Gas Hydrates 
Gas hydrates are naturally occurring ice-like solids in which gas molecules are trapped in 
a cage of water molecules. Gas hydrates remain stable under conditions of low 
temperature and relatively high pressure. They are found in abundance in two geological 
environments: in association with deep permafrost, as occurs in the Mackenzie Delta, and 
in offshore continental margins such as the waters around Japan. The volume of methane 
gas contained in gas hydrates worldwide is thought to be very large, however, no 
commercial production of methane gas from gas hydrates has taken place to date. 

Pressure and temperature are the two most important factors controlling the in-situ 
stability of gas hydrates. Proposed methods of dissociating gas hydrates (i.e., 
destabilizing the solid molecular cage to release the methane gas) generally focus on: 

• decreasing reservoir pressure below hydrate equilibrium 
• heating the reservoir above hydrate stability temperatures 

Depressurization of gas hydrates has emerged as the most economically feasible and least 
environmentally damaging method of production. The Project will investigate 
depressurization techniques.  

The properties and distribution of gas hydrates at the Project site have been investigated 
through two research projects led by Canada and Japan in 1998 and 2002 (CPE 1997; 
CPE 2001). Scientific publications and all pertinent data from these past projects are 
available in summary publications by the Geological Survey of Canada (see Dallimore et 
al. 1999; Dallimore and Collett 2005). Gas hydrates were found in the pore spaces of 
sands at depths between 900 m and 1100 m.  

5.2 Project Purpose 
The purpose of the proposed Project is to advance scientific research and development on 
gas hydrates. The Project aims to build on existing knowledge through the research 
activities outlined in this project description. Production tests will be done over two 
winters to characterize the science and engineering of gas hydrate production, evaluate 
geophysical methods for monitoring their behaviour, and measure their production 
response. Production testing will consist of pressure reduction to induce gas hydrate 
dissociation (i.e., transition from solid to gaseous form) in the ground and recovery of the 
released methane gas using conventional oil and gas testing methods.  

The findings of the Project will be released to the public in the form of scientific 
publications and as required by the NEB and other regulators.  
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5.3 Project Commitment 
The ARI, as the operator of record, is proposing to undertake the 2006 to 2008 Mallik 
Gas Hydrate Production Research Project, with JOGMEC and NRCan funding the 
Project and undertaking scientific research and development studies, and IOFS managing 
the Project. The ARI, JOGMEC, NRCan and IOFS commit to the implementation of the 
Project as described in this document. Should changes that materially alter the scope of 
this Project as presented in this document become necessary, ARI will use channels to 
ensure these changes are communicated and approved by the EISC and regulatory bodies. 

The Project participants appreciate the comments and suggestions made by the various 
organizations and individuals that participated in public consultations undertaken as part 
of the current submission, and have additionally reviewed those from the previously 
submitted project descriptions (CPE 1997; CPE 2001). These comments have included 
feedback from the EISC, the Hunters and Trapper Committees (HTCs), Community 
Corporations, Elders Committees, the Fisheries Joint Management Committee (FJMC), 
Fisheries and Oceans Canada (DFO), Indian and Northern Affairs Canada (INAC), and 
Environment Canada. The proponents have modified the current project description to 
address the concerns and have incorporated suggestions where possible. 

5.4 Project Scope 

5.4.1 Participants 
The ARI is the operator of record (as per NEB permits). The ARI will provide the Project 
with a local base in Inuvik and undertake management and administrative functions. The 
ARI also provides a direct linkage to the local scientific and educational community. It is 
the intent of the Project to obtain operational support through qualified 
Inuvialuit-registered companies wherever possible.  

IOFS has been retained by ARI to provide general project management and field 
supervision. IOFS will also provide technical and operational expertise for the planning 
and execution of the Project. 

The Project is jointly funded by JOGMEC and NRCan. These agencies will provide 
experienced scientists and engineers to support operational activities. They will undertake 
the scientific research and development for the Project.  

5.4.2 Research and Development History 
The Mallik location was the site of two previous gas hydrate research projects 
(winter 1997-1998 and 2001-2002) which involved drilling four wells for the purpose of 
documenting reservoir characteristics and investigating potential production methods. 
JAPEX Canada Ltd. was the operator of record for both of these projects. Research and 
development activities for both projects were jointly led by the Geological Survey of 
Canada (GSC, part of NRCan) and the Japan National Oil Corporation (JNOC). The ARI 
was also involved in supporting the projects at the local level. The scientific results were 
presented in two GSC Bulletins (Dallimore et al. 1999; Dallimore and Collett 2005).  
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5.4.3 Scope of Project Activities 
This section summarizes Project activities over the two-year period. Detailed Project 
information is provided in subsequent sections. 

The Project consists of a two-year (2006 to 2007 and 2007 to 2008) winter drilling and 
production testing venture at the Mallik L-38 drill site (the Project site). The Project will 
involve three wells in total: two existing wells (Mallik 2L-38 and 3L-38) and one new 
well. Using data acquired from previous projects and newly acquired data from the 
deepening of Mallik 2L-38, test intervals in the gas hydrate horizon will be selected. A 
lower gas hydrate horizon located at 1000 m to 1100 m depth range will be investigated 
during winter 2006 to 2007. During 2007 to 2008, testing will be done primarily on an 
upper horizon located at about 900 m to 1050 m depth range.  

The production testing for both 2006 to 2007 and 2007 to 2008 involves a method of gas 
hydrate dissociation by pressure reduction, in which the bottom hole flowing pressure is 
kept between 3 MPa to 5 MPa. This will be achieved by maintaining fluid column levels 
in the wellbore at 300 m to 500 m above the perforation zone, using an electric 
submersible pump (ESP).  

Winter field operations will begin with ice road construction during December 2006, and 
continue until early April 2007 when activities will be suspended. The Project will 
rebegin in September 2007 with barge staging and offloading materials and equipment at 
the Project staging site. Activities will rebegin in late November with the construction of 
the ice road to the Project site, and will continue through early April 2008, at which time 
the wells will be abandoned. In response to consultation concerns raised during 
community consultations regarding potential effects on migratory birds returning to the 
region, Project activities will cease before April 15 each year. For Project scheduling 
details, refer to Section 6. 

Drilling waste sumps will not be used during the Project. 

5.4.3.1 Overview of 2006 to 2007 Project Activities 
Year 1 activities will begin in December 2006 with mobilization of road construction 
equipment (by truck) from Tununuk Point. An ice road will then be constructed from 
Tununuk Point to the Mallik Project site (Figure 4-1). Once access to the Project site has 
been achieved, site ice pads and access roads will be established to support Year 1 
activities. 

Upon establishment of the ice pads at the Project site, drilling equipment, crew and 
supplies will be transported via ice road from Inuvik and Tuktoyaktuk to the Project site 
(Figure 4-1). The drilling rig will be set up to re-enter Mallik 2L-38 (drilled in 1998), 
which will be deepened to target depth 1300 m and cased for completion as the 
production well. After setting the casing of this well, the drilling rig will be moved about 
40 m southwest of the production well and drilling of the directional monitoring well 
(target depth 1150 m) will begin. While these drilling operations are underway, a service 
rig will be mobilized to the site to re-enter and deepen Mallik 3L-38 (target depth 
1260 m) for potential use as a contingency disposal well for produced water (Section 
5.5.5.1). The service rig will also be used to complete the production well. 

Year 1 will involve doing a short (about 20 day) gas hydrate production test on Mallik 
2L-38, targeting the lower gas hydrate horizon anticipated at 1000 m to 1100 m depth 
range. An ESP installed in the wellbore near the production horizon will facilitate 
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downhole separation of the methane gas and liquid water released as the gas hydrate 
dissociates. The produced water and sand will be pumped into a permeable sand 
formation (the injection zone) below the lower horizon, while the gas will flow up the 
wellbore to the surface, where it will be flared using an approved stack (Figure 5-1). 

 

Figure 5-1 Produced Water Disposal Using Downhole Separation and 
Injection 

Following 2006 to 2007 drilling and testing operations, the three wells will be formally 
suspended and two small shacks will remain onsite to house the wellhead monument and 
monitoring equipment over the summer 2007. 

5.4.3.2 Overview of 2007 to 2008 Project Activities 
In September 2007, Project equipment and supplies, including service rig, construction 
equipment and camp, fuel and trucks, will be barged from Inuvik to a previously 
established staging site on the eastern shore of the Mackenzie River on the Harry Channel 
(Figure 4-1). The coordinates of the staging site are about 69°22’16”N, 134°53’30”W. 
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The equipment and supplies will be offloaded and stored at the staging site until freeze-
up. The barges will be demobilized to Inuvik immediately following offloading. 

Once sufficient ice has formed (about December 2007) road construction crews will be 
mobilized from Inuvik to the staging site to build an ice road to the Project site. Once the 
ice road has been established, road construction crews will begin to construct the site ice 
pads and access roads. Remaining Project equipment, supplies and crew will be 
mobilized to the Project site and the service rig and camps will be assembled. While these 
start-up operations are underway, the construction crew will be mobilized to the staging 
site to begin construction on the ice road south to Tununuk Point.  

The service rig will be rigged up to re-enter the production well (Mallik 2L-38) to do a 
longer (about 80 day) production test. The monitoring well (and contingency disposal 
well [Mallik 3L-38] if needed) will not require any preparation using the service rig. The 
production testing will involve the same method of depressurization to facilitate gas 
hydrate dissociation as used in Year 1. The testing will be focused on the upper horizon 
anticipated at 900 m to 1050 m depth range. Again in Year 2, an ESP installed in the 
wellbore will be used to separate the water from the gas. The produced water and sand 
will be pumped into the injection zone, while the gas will flow up the wellbore to the 
surface, where it will be flared using an approved stack (Section 5.5.5.1).  

It is anticipated that considerably more sand will be produced along with the water during 
extensive production testing in Year 2. There is a risk that the wellbore perforations 
through the injection zone might become plugged by the large volumes of sand. If this 
occurs, the Project has developed a contingency plan for produced water disposal 
(Section 5.5.5.1).  

Following 2007 to 2008 testing operations, all three wells will be plugged and 
abandoned. 

5.5 Project Activities 
Table 5-1 presents a summary of activities associated with the six main Project phases, 
along with the corresponding document sections in which these are described. Section 6 
presents the Project schedule. Section 5.5.1 addresses the support requirements for the 
Project phases including water supply, fuel supply and hazardous materials. 

Table 5-1 Main Project Phases 

Project Phases Activities 
Document 
Sections 

Access  Includes mobilization of equipment and supplies via ice road 
from Inuvik and Tuktoyaktuk (2006 to 2007), barge staging 
and equipment offloading, mobilization of equipment and 
supplies via ice road from the staging site (2007 to 2008), and 
air support for both Project years 

5.5.2 

Construction Includes construction and maintenance of ice roads and site 
ice pads and access roads, details of ice pads for the wells, 
flaring stack and storage areas, and details of the 
construction camp 

5.5.3 

Operations Includes the drilling, completion, production testing and flaring 
activities done in both years, details of the camps, and 
permafrost protection procedures 

5.5.4 
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Table 5-1 Main Project Phases (cont’d) 

Project Phases Activities 
Document 
Sections 

Waste Management Includes produced water management, drilling fluids and 
cuttings waste disposal, wastewater treatment and disposal, 
and solid and hazardous waste management 

5.5.5 

Decommissioning and 
Demobilization 

Includes decommissioning and initial reclamation of the 
wellsites, site clean-up, and demobilization of equipment and 
materials by ice road 

5.5.6 

Inspection, Monitoring 
and Final Reclamation 

Includes final clean-up of all areas of activity and Project site 
monitoring and inspection 

5.5.7 

5.5.1 Project Phases Support Requirements  

5.5.1.1 Water Supply 
Table 5-2 presents the water requirements for the Project. Water will be drawn from 
Harry Channel and the mouth of Swan Channel of the Mackenzie River for ice road and 
pad construction, drilling/testing operations and camp use. All water intakes will be 
screened according to DFO guidelines to prevent the entrainment and entrapment of fish. 
An access road will be constructed from the Project site to Swan Channel for exclusive 
use by a water truck for obtaining water. 

Bottled water will be supplied for drinking. 

Table 5-2 Estimated Water Volumes for Project Activities 

Activity 
 

Estimated 
Average 

Daily Volume 
(m3) 

Estimated 
Duration of 

Use 
(days) 

Estimated 
Total 

Volume 
(m3) 

Comments 
 

Winter 2006 to 2007 
Ice Pad 
Construction  200 20 4,000 Does not include unmeasured water 

on ice from auger trucks. 
Construction 
Camp 6.8 30 205 Based on 0.227 m3/person/day and 

30 people 

Drilling Camp 14.5 70 1,020 Based on 0.227 m3/person/day and 
64 people 

Camp Annex 8.2 70 575 Based on 0.227 m3/person/day and 
36 people  

Drilling 
Operations 100 50 2,700 Maximum daily volume of 200 m3 

Completion and 
Testing 
Operations 

30 45 1,350 

Includes equipment, camp, and boiler 
use. 30 m3/day is the average, 
however, daily usage will be highest in 
the early days of testing (~60 m3/day) 

Sub-Total 9,850  



 2006 to 2008 Mallik Gas Hydrate Production Research Project
 Section 5: Development Summary
 

 August 2006

 

 Page 5-7

 

Table 5-2 Estimated Water Volumes for Project Activities (cont’d) 

Activity 
 

Estimated Average Daily 
Volume 

(m3) 

Estimated 
Duration of Use 

(days) 

Estimated Total 
Volume 

(m3) 
Comments

 
Winter 2007 to 2008 

Ice pad 
construction  200 20 4,000 Does not include unmeasured water on ice from auger 

trucks 
Construction 
Camp 6.8 30 205 Based on 0.227 m3/person/day and 30 people 

Testing 
Operations 30 90 2,700 Maximum daily volume of 75 m3 

Testing Camp 10.9 90 1,000 Based on 0.227 m3/person/day and 48 people  
Sub-Total 7,905  

Total 17,755  

5.5.1.2 Fuel Supply 

Fuel Transport and Staging 
Project fuel will be supplied by an established third-party bulk fuel vendors located in 
Inuvik.  

Bulk fuel (about 1200 m3) for Year 1 operations will be transported in 70 m3 capacity 
tanks to the Project site via ice roads.  

About 1000 m3 of fuel will be required for Year 2 operations. About 360 m3 of fuel will 
be barged in 5 Envirotanks to the Project staging site on Harry Channel. The fuel will be 
off-loaded from the barges and stored at the staging site until it can be hauled to the 
Project site following construction of the ice road. Fuel required thereafter will be trucked 
to the Project site from Inuvik as required, upon completion of the Tununuk Point to 
Mallik ice road. 

ARI has developed an Emergency Response Plan (to be submitted under separate cover) 
and a Spill Prevention Plan (Appendix A). Routine inspections in and around the fuel 
barge will be regularly conducted throughout the Project.  

Onsite Fuel Storage 
For each year, a fuel storage area will be constructed at the Project site. In Year 1, 70 m3 
capacity tanks will be used to store fuel. The tanks will be placed in a bermed ice pad 
with a liner to ensure containment in the unlikely event of a fuel spill. In Year 2, 
Envirotanks will be used. The Envirotanks will be stored on the fuel storage pad without 
a liner or berm, since they have built-in secondary containment. Refueling will be done 
by trained personnel following established safety procedures, including the use of drip 
trays during all fuel transfers. Vehicles used to transport fuel will also be equipped with 
drip trays and fuel containment equipment including absorbent materials. All employees 
will be trained in fuel spill prevention as per the Spill Prevention Plan in Appendix A. 

A small amount of gasoline will be stored onsite for snowmobiles and emergency 
vehicles. A small cache of aircraft fuel will be stored at the Project site as well. 
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5.5.1.3 Hazardous Materials 
MSDS sheets will be maintained onsite for all hazardous materials, and the necessary 
handling and disposal precautions taken. ARI will have onsite a Spill Prevention Plan 
(Appendix A). 

During operations, limited quantities of hazardous materials (e.g., oil filters and oily 
rags—some of the chemicals listed in Appendix D) required by various service 
companies will be onsite. Limited amounts of glycol, methanol and low-dose hydrate 
inhibitors1 will be stored onsite. These chemicals can be used as an alternative method of 
preventing the hydrates from re-forming as they are being produced, should the inline 
heater malfunction. These will be stored in 1 m3 heavy industrial plastic containers. Low-
risk materials such as oil filters and oily rags will be stored and transported in lined sea-
cans.  

5.5.2 Access 

5.5.2.1 Ice Roads 

2006 to 2007 
All equipment and supplies will be mobilized from Inuvik and Tuktoyaktuk in Year 1 via 
ice roads. An ice road, about 115 km long, will be constructed from Tununuk Point to the 
Project site (Figure 4-1). The Project participants considered and surveyed an overland 
crossing about 7 km long and 15 m wide from the point of the Harry Channel departure to 
the Project site. Upon consultation with the Inuvik HTC, the decision was made to alter 
the original plan and access the Project site following a routing similar to that used for the 
1998 and 2002 Mallik Gas Hydrate Projects. The ice road will be constructed from the 
staging site along the east shore of Harry Channel to the shore of the Beaufort Sea and 
eastward to the Project site (Figure 5-2). Ice road construction will begin in late 
November, or as soon as ice conditions permit safe operations to begin. Where possible, 
ice road access will be shared with other operators. 

2007 to 2008 
Equipment and supplies required for start-up of 2007 to 2008 activities will be mobilized 
in September from Inuvik by barge and offloaded at the staging site on Harry Channel. 
The road construction crew will construct an ice road following freeze-up, about 24 km 
long, from the staging site to the Project site following the same routing used in Year 1. 
Once the crew reaches the Project site, it will begin construction of the site ice pads and 
access roads. The road construction crew will be demobilized to the staging site and will 
begin construction of an ice road, about 92 km long, to Tununuk Point. Once this ice road 
is constructed, operations will be intermittently supported by trucks, tractor-trailers and 
other construction equipment as required. Where possible, ice road access will be shared 
with other operators. 

5.5.2.2 Barge Staging Plan (2007 to 2008 Operations Only) 
There will be no staging during the 2006 to 2007 operations due to the scope of work 
involved in the Year 1 activities. Year 1 equipment and supplies will be transported via 
ice road. 

                                                      
1 Low-dose hydrate inhibitors function similarly to methanol or glycol, in smaller concentrations. 
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Year 2 (2007 to 2008) operations will employ barges. Movement of barges to the staging 
site will take place in September. The service rig, road construction camp and test camp 
facilities will be barged along the Mackenzie River from Inuvik to the staging site on 
Harry Channel. Up to four barges (NTCL, 1500 series) will be towed by tugs along the 
East and Middle Channel of the Mackenzie River, to the base of Harry Channel. Barge 
placement will take about 8 to 10 days, although an additional 2 to 3 contingency days 
have been factored into the Project timing to allow for bad weather and other factors.  

The proposed barge route and staging site are on the east side of Harry Channel, outside 
of KIBS boundary. Weather or ice conditions might require the proposed ice road or 
barge passage to occur on the west side of Harry Channel, however, which is in KIBS 
boundary. Consequently, the operator of record, ARI, will apply for a permit to do 
activities in a Migratory Bird Sanctuary as contingency. It is not the intention the Project 
participants however, to do activities in KIBS. 

Table 5-3 lists the contents of the barges. At the staging site, the barges will be secured to 
existing piles for offloading. Equipment and supplies will be offloaded using steel ramps 
and stored on existing gravel pads until freeze-up. The barges will subsequently be 
demobilized to Inuvik. The road construction crew will be flown to the staging site by 
helicopter as soon as conditions are suitable to start construction of the ice road to the 
Project site (usually late November). 

Note that the selected barge supplier, NTCL, to ensure all aspects of barge staging are 
planned and done effectively. 

Table 5-3 Barge Contents 
Material Notes 

Construction 
equipment 

Includes graders, plough trucks, water trucks, auger trucks, sno-cats, fuel 
trucks, fuel tanks, Delta 3’s, snowmobiles, pick-ups, cats and backhoes. 

Service rig and 
consumables 

Includes service rig, tubulars, mud products, drill bits and fuel. 

Camps Included with the camps might be light towers, camp utilities (offices, water 
treatment system, fuel and water tanks, wastewater treatment system and 
power generators) 

Fuel 360 m3 of fuel stored in 5 Envirotanks 

5.5.2.3 Air Support 
Defined flight paths will be maintained throughout the Project and will be straight lines 
unless deviations are needed for re-fuelling, to avoid adverse weather conditions or to 
avoid sensitive areas, such as harvesting zones or wildlife concentrations. The 2002 
Inuvialuit Game Council Overflight Guidelines (Appendix B) will be adhered to when 
safely possible. Aircraft pilots will be briefed on the Project’s flight guidelines. 

It is anticipated that emergency medical flights will be helisupported; however, an airstrip 
will be constructed in both years to the northeast of the Project site, just offshore in 
Mallik Bay, to accommodate emergency landings. 
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2006 to 2007 
Buses traveling via ice road will be the primary means of facilitating crew changes during 
construction, drilling and production phases. One or two helicopter flights per month 
might be required on an ad hoc basis to accommodate persons visiting to observe the 
Project research activities.  

Summer 2007 
Three to five helisupported visits to Project site will be required to inspect the site and 
monitoring equipment.  

2007 to 2008 
Minimal helisupport will be required for barge staging in September and all attempts will 
be made to confine flights to after September 15 to minimize potential impacts on staging 
birds. During the initial ice road and ice pad construction period, beginning late 
November, helisupport will be required for crew changes. Crew changes during the 
production phases will be facilitated by buses traveling via ice road. One or two 
helicopter flights per month might be required on an ad hoc basis to accommodate 
persons visiting to observe the Project research activities.  

5.5.3 Construction 
No permanent infrastructure is required for the Project. After Year 1, wellheads will 
remain for identification and two small shacks will remain to house the wellhead 
monuments and the surface cable ends of the monitoring equipment. These items will be 
removed upon completion of Year 2 activities. No equipment or infrastructure will 
remain at the Project site upon Project completion in April 2008. 

The Project will require a 30-person sleigh construction camp (about seven 12 m x 4 m 
units) for ice road/pad construction. The construction crews will be accompanied by 
fully-equipped, self-contained camp units, portable workshops with generators, and their 
own fuel and oil supply. The camp units will be moved along with the progression of the 
ice road and stationed at the Project site during construction of the site ice pads and 
access roads. Bottled water will be provided for drinking and water trucks will provide 
water for camp use. All waste will be contained and shipped to Inuvik for disposal. 

5.5.3.1 Ice Roads 
Access over stream channels and other waterbodies will be constructed by blading and 
over-flooding of the ice surface. The minimum ice thickness to ensure safe passage on all 
ice roads will be calculated and vehicle movement will proceed only when conditions are 
verified safe for passage. Channel ice depth will be profiled using electronic (ground 
penetrating radar) and physical ice profiling. Ice depth will be tested throughout the 
Project to ensure safe travel. Where conditions allow, ice roads over water will be about 
30 m wide. No heavy loads will be moved over the ice roads until late January or early 
February, after sufficient ice thickness has been achieved to allow safe transit. 
Maintenance snow ploughing of all roads as required will ensure reliable ground vehicle 
access for the duration of the Project. 
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Snow blades on construction equipment at the wellsite will be installed with mushroom 
shoes or a 150 mm pipe to minimize damage to the vegetation and soil cover during 
construction. 

Water for all ice road and pad construction will be withdrawn from the Mackenzie River 
(Harry Channel and Swan Channel) and/or treated wastewater will be used (see 
Section 5.5.5.3). Water will be withdrawn according to applicable guidelines and 
conditions of the Project Water License for each Project year. Section 5.5.1.1 outlines the 
water requirements for ice road construction. 

The access routes outlined herein are subject to refinement, thus, before the beginment of 
activities, ENR will be contacted for bear denning site information and a denning survey 
will be done before Project start-up, so as to avoid interactions with or negative effects on 
denning bears in the area.  

5.5.3.2 Staging Site (2007 to 2008 Operations Only) 
There is no construction anticipated for the staging site. There is an existing gravel pad 
marshalling area complete with piles (Figure 5-3). The road construction camp and 
supplies will be barged to the site and stored there until conditions permit the 
construction of the ice road to the Project site (usually late November).   

 

Figure 5-3 Harry Channel Staging Site 

5.5.3.3 Drill Sites 
Ice pads will be constructed to protect the permafrost and provide a solid foundation for 
2006 to 2007 and 2007 to 2008 operations. The Project site will be covered with a 
snow/ice pad (about 15 cm thick), surrounded by a snowbelt. Snow blades on 
construction equipment at the Project site will be installed with mushroom shoes or a 150 
mm pipe to minimize damage to the vegetation and soil cover during construction. Snow 
and ice will be added to level the sites during ice pad construction. Low ground pressure 
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vehicles will pack snow in the ice pad area; water trucks installed with a spray bar will 
apply water to the packed snow, building the desired ice pad thickness.  

The site ice pads will be large enough to accommodate the three wells, camp facilities, 
rigs, flare stack, fuel storage area, temporary waste storage areas, all additional 
equipment and materials, and connecting access. The site pad will cover about 3 ha. 
Figure 4-2 shows a conceptual layout of Project site. Project components and the site ice 
pads will be designed so as not to interact with existing onsite sumps. Existing wellheads 
not being developed as part of the Project will be avoided when siting Project 
components and the site ice pads. The components of each drill site include: 

• Well pad – The well pad is defined as the work area for the drilling or service rig and 
associated mud tanks, pipe racks, rig buildings and catwalk. It will provide a buffer 
between the ground and the rig matting. A well pad will be required for all three 
wells. Adequate lighting will be installed around the production well site to ensure 
good visibility during testing operations and clear access to the test equipment, camp 
and generators at all times. For permafrost protection around the production well, the 
base layer of rig matting will extend beyond the edges of the production test pad area 
to limit ingress of the perimeter thaw during the production testing phase of the 
Project.  

The existing sump for Mallik 2L-38 was built in close proximity to the production 
wellbore. Thus, the facilities associated with the rigs (i.e., rig buildings, catwalk and 
mud tanks) positioned around the wellbore will be close to the sump during the 
Project. All attempts will be made to avoid encroachment on the sump area, however, 
if encroachment is unavoidable, a substantial ice pad (minimum 30 cm thickness) 
will be built to protect the sump, and time spent on the sump area will be minimized. 
The Project participants will not engage in activities that have the potential to 
compromise the integrity of the sump. 

The Akita/Equtak Drilling Ltd. Rig 62 (Figure 5-4) has been retained as the drilling 
rig and the Western Oilfield Servicing Rig # 3, 2 000m – Double/Single has been 
retained as the service rig (see Appendix C for rig specifications). 

• Camp areas – An ice pad for the 64-person drilling camp used in Year 1 will be 
about 50 m x 18 m (see Figure 4-2). (The ice pad for the 48-person testing camp used 
in Year 2 will be slightly smaller.) The ice pad for the 36-person sleeper annex to 
accompany the drilling camp in Year 1 will be about 18 m x 18 m. The sleeper annex 
will only be used during 2006 to 2007 operations. See section 5.5.3 for details about 
the construction camp. 

• Sea-cans/general storage area – Plastic-lined sea-cans will be used to contain drill 
cuttings. The total footprint of the temporary sea-cans storage area will be about 
20 m x 30 m and the ice pad will be about 30 cm thick. The sea-cans storage area will 
be delineated by a snow/ice berm. 

• Fuel storage – The ice pad for the fuel storage area will be about 10 m x 20 m. In 
Year 1, the fuel storage area will be lined and contained with a snow/ice berm to 
safely store standard 70 m3 capacity fuel tanks. The lined and bermed storage area 
will act as secondary containment for the tanks. In Year 2, fuel will be 
transported/stored in Envirotanks with built-in secondary containment. Thus, they 
will be stored on the fuel storage pad without a liner or berm. 
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• Flare pad area – During production testing of Mallik 2L-38, the produced gas will 
be flared. The gas will be piped from the well pad to the flare stack (minimum 
12 m high), about 50 m from the production well (Figure 4-2). Alternative flaring 
systems and pad designs are being modelled. A detailed flare analysis will be made 
available before the screening of this Project Description. The flare pad will be 
designed and constructed to ensure adequate thermal protection to the underlying 
tundra and permafrost. The flare pad will have a minimum radius of 10 m and a 
minimum thickness of 30 cm. The flare stacks will be supported by guy-wires and 
piles frozen into the ground, avoiding existing onsite sump areas. All supporting piles 
and structures will be removed upon completion of the Project. 

• Snowbelt – A minimum 50 m wide snowbelt will surround the site pad and access 
roads. The snowbelt will be designed to control drift in the working areas. The 
snowbelt will also be used for deposition of clean snow removed from the drill site 
and camp after storms and heavy snowfalls. Only low ground pressure vehicles will 
be used to move snow in the snowbelt. 

• Emergency Airstrip – To accommodate emergency landings of fixed-wing aircraft, 
an 800 m long airstrip will be built to the northeast of the Project site, just offshore in 
Mallik Bay. 

 

Figure 5-4 Akita Drill Rig  

5.5.4 Operations 

5.5.4.1 Drilling 
In Year 1 (2006 to 2007), drilling operations are scheduled to begin on about 
February 11. The total drilling program, including rig moves, will require about 47 days 
(based on a 20 day production test). All wells will be suspended by late March/early 
April 2007. Both the drilling and service rigs will be used for well operations in Year 1. 

In Year 2 (2007 to 2008), testing operations are scheduled to begin on about 
December 22. The total testing program, including rig moves, will require about 98 days 
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(based on 77 day production test). All wells will be plugged and abandoned by late 
March/early April 2008. Only the service rig will be required for well operations in 
Year 2. 

See Section 6 for scheduling details. 

2006 to 2007 Drilling Program 

Mallik 2L-38 

Re-entering operations on Mallik 2L-38 will take about 10 days. The drilling rig will be 
used to re-enter and deepen Mallik 2L-38 to the lower gas hydrate horizon (target depth 
1300 m). This well already has 339.7 mm casing set at 687 m below the surface (the 
permafrost layer ends about 640 m below surface). The abandonment plugs will be 
drilled out to enable deepening of the well. The production well will be drilled and 
completed using steel casing, consistent with standards throughout the oil and gas 
industry. The well will be cased with monitoring instruments and cables (to measure 
temperature, acoustic and electrical properties) attached to the casing. The bottom 300 m 
of casing will be coated with high-density polyethylene (1-2 mm thick) to lower electrical 
and thermal conductivity. Once drilling is finished (including drilling, openhole logging, 
running casing and cementing), cased hole logging will be performed. Subsequently, the 
service rig will move onto Mallik 2L-38 for completion. The completion will involve 
perforating the casing at both the lower horizon and at the sand formation zone below the 
hydrate formation. A set of blowout preventers (BOPs) and a production wellhead will be 
installed and pressure tested before perforating the casing. Additional instrumentation for 
pressure, temperature and flow measurement will be installed on the tubing string.  

The gas and water that comprise the hydrates will be separated downhole as they enter 
the well casing. A downhole ESP submersed in the well will pump produced water and 
sand to the lower sand formation, while the gas will flow up the wellbore to the surface 
(Figure 5-1). This process will eliminate the requirement for water handling on surface. 
The ESP has a meter for measuring and recording the volume of water produced for 
research interests. An inline heater will be run down the casing to facilitate prevent gas 
hydrates from reforming at the ESP discharge.  

Production testing will be done for about 20 days on this well. The produced gas will be 
flared (see Section 5.5.4.2 for details). Cased hole logging will be performed to acquire 
change of physical parameters, which will support data interpretation after the production 
test and in preparation for the 2007 to 2008 testing program. 

Monitoring Well 

The monitoring program requires the use of the separate monitoring well and the 
production well. The purpose of the monitoring well is to acquire parameters such as 
pressure, temperature, acoustic velocity and resistivity. Data gathered from the 
monitoring program will improve the reservoir model that describes the process by which 
gas hydrates dissociate and can be produced. No production testing will be done on the 
monitoring well—the monitoring well will be used for monitoring purposes only.  

The monitoring well will be drilled using directional drilling to a target depth of 1150 m 
at about 40 m surface spacing from the production well. Spud to completion will take 
about 21 days. The well will be drilled to set the casing around 380 m below surface. The 
bottom hole location will be offset about 15 m from the production well bottom hole 
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location (Figure 5-5). The upper portion of the well will be cased and cemented from 
surface to the top of the upper gas hydrate horizon using a conventional casing and 
cementing program. The monitoring well will be completed through both gas hydrate 
formation zones (900 m to 1100 m interval) with special fibreglass constructed casing to 
facilitate more accurate scientific measurements (Appendix G). The drilling rig will be 
used to complete operations on the monitoring well. 

The monitoring well will be completed with monitoring instruments and cables (to 
measure pressure, temperature, sound waves and electrical properties) attached to the 
casing.  

 

Figure 5-5 Monitoring Well 
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Mallik 3L-38 

Mallik 3L-38 will be re-entered and deepened to a target depth of 1260 m to establish the 
contingency disposal well (Section 5.5.5.1). The bottom section (about 100 m) will not be 
cased. 

2007 to 2008 Testing Program 

Mallik 2L-38  

Mallik 2L-38 will be re-entered using the service rig and perforated at the upper horizon 
for production testing of the upper formation at 900 m to 1050 m depth range. A set of 
BOPs and a production wellhead will be installed and pressure tested before perforating 
the casing. If time allows, the testing program might involve a short production test on 
the lower horizon again in Year 2. Mallik 2L-38 will go on an extensive production test 
(about 77 days). The same method of downhole separation and injection used in Year 1 
will be employed in Year 2 to dispose of the produced water. The produced gas will be 
flared.  

The service rig will be used to plug and abandon Mallik 2L-38 in Year 2. 

Monitoring Well  

The service rig will be used to plug and abandon the monitoring well in Year 2. 

Mallik 3L-38  

The service rig will be used to plug and abandon Mallik 3L-38 in Year 2. 

Permafrost Protection Procedures 
The drilling process can cause thawing of permafrost near the wellbore. Measures have 
been taken to mitigate this effect, including the use of a water-based potassium chloride 
(KCl) polymer drilling mud system (Appendix D) and mud cooler that facilitates drilling 
at near freezing temperatures. The mud will be chilled on surface throughout the drilling 
sequence to maintain a temperature between –2 ºC and +2 ºC in order to minimize 
permafrost thaw. Measures taken during the drilling sequences for each well are 
described below. 

Mallik 2L-38 

The production well will be re-entered using the following steps: 

• the wellhead area will be dug out to expose the existing casing 

• a wellhead will be installed onto the existing casing which was cut off 1 m below 
ground level 

• BOP equipment will be installed and pressure tested 

• bridge plugs and cement will be drilled out of the surface casing, set at 680 m 

• a new hole section will be drilled from 680 m to 1300 m 

• production casing will be run and cemented back to surface with permafrost cement 
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Circulating rates will be regulated to maintain annular velocities of the drilling fluid that 
will minimize hole erosion. 

Mallik 3L-38  

Operations on Mallik 3L-38 will be done using the service rig. The bottom section of the 
deepened well will not be cased. Thus, no permafrost protection procedures are required 
for the operations on the contingency disposal well.  

Monitoring Well 

The monitoring well will be drilled and cased using the following steps: 

• a conductor hole will be auger (dry) drilled to 20 m 

• 20 m of insulated conductor will be set 

• well will be drilled to 380 m, surface casing will be set and cemented to surface with 
permafrost cement 

The monitoring well will be drilled to a target depth of 1150 m. Steel casing (surface to 
800 m interval) and fiberglass casing (800 m to 1150 m interval) will be set and cemented 
to surface. 

5.5.4.2 Production Testing (2L-38 only) 
Depressurization (or pressure drawdown) is the production method that will be tested 
during the Project. Depressurization of the gas hydrate will involve maintaining the 
bottom hole flowing pressure between 3 MPa to 5 MPa. This will be achieved by 
maintaining a column of fluid (300 m to 500 m) above the perforation using an ESP.  

The downhole dissociation of gas hydrates during pressure drawdown testing can be 
stopped at any time by shutting down the pump and allowing the wellbore pressure to rise 
due to the increased hydrostatic pressure of the water column. Once the downhole 
pressure exceeds the gas hydrate stability threshold, the dissociation process will 
automatically cease. Alternatively, the well can be circulated with cold water and the 
resulting increase in downhole hydrostatic pressure will halt the dissociation process. 

Based on estimates from scientific simulations, the volume of produced water will be 
about one percent of the volume of gas produced. At the maximum production level, the 
estimate yields 250 m3 per day of produced water. The ESP is designed to handle the 
maximum estimated flow rate.  

All data (rates, pressures and temperatures) from the surface equipment will be collected 
using a computer-controlled data acquisition system. In addition, real-time downhole 
readings will be continuously monitored and recorded to control the well test operation.  

When finalized, the production testing program will be submitted to the NEB for 
authorization before the beginment of testing operations.  

Flaring 
The production tests will follow standard practices employed during many other gas well 
tests done in the Mackenzie Delta. The production testing on the gas hydrates are 
expected to produce gas comprised of at least 98 percent methane (the remaining 2 
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percent is expected to be propane) with virtually no heavier hydrocarbon components 
(e.g., condensates or oil). The gas flow rate from the well will be controlled with a 
surface choke at the wellhead. After passing through a standard line heater, the gas will 
proceed through a two-phase separator to remove any entrained water. Once separated, 
the gas will be flared.  

To meet the research objective of determining flow rates for the production testing, gas 
will be flared for about 20 days in Year 1 and 77 days in Year 2. The average maximum 
gas production rate for both winter testing periods is expected to be about 24 x 103 m3 per 
day. On this basis, the amount of gas produced during Year 1 operations would be less 
than 500 x 103 m3. If testing continues for the full test period during Year 2, the volume 
of gas produced would be less than 2000 x 103 m3.  

5.5.4.3 Vertical Seismic Profile 
A “walkaway” Vertical Seismic Profile (VSP) might be used in winter 2007 to 2008 to 
obtain seismic data from the 2L-38 wellbore. A VSP is obtained by lowering geophones 
down into the wellbore on wirelines, and then generating seismic energy at the surface 
using a seismic vibrator source (a process known as “vibroseis”). A vibrator unit will be 
transported to the Mallik site once ice roads are open. These units have been used 
extensively in recent seismic programs in the Mackenzie Delta.  

In a walkaway VSP, the seismic source is moved away from the wellbore (approximately 
600 m) in line with the deviation of the wellbore. Seismic energy is generated at the 
surface at intervals along the drill path. The route used for the walkaway VSP might 
involve both land and waterbodies frozen to bed level. Waterbodies with non-groundfast 
ice will be avoided as vibroseis is not effective where liquid water is present under the 
ice. The vibrator units will only be used on land when at least 20 cm of snow and ice are 
present. Only a single pass over a 6 m wide line is required. Once the VSP is complete, 
the vibrator units will return to the drill site ice pad for demobilization.  

A Geophysical Operations Authorization will be required for the walkaway VSP. 

5.5.5 Waste Management 

5.5.5.1 Produced Water Management 
An important factor of this research and development Project is to address the issue of 
produced water. The estimated volume of produced water as determined through 
scientific simulation modeling is approximately 250 m3 per day. Within the Mallik 2L-38 
wellbore, downhole separation using an ESP will be employed to pump the produced 
water and sand into the sand formation below the lower gas hydrate horizon (the injection 
zone), while the gas flows up the wellbore to the surface (Figure 5-1). This disposal 
method eliminates the need to transport produced water long distances to southern 
disposal facilities and/or the use of sumps. 

During the extended production test in the second year of the Project, there is a risk that 
the sand produced along with the water may be of substantial enough quantity to obstruct 
the wellbore perforations through the injection zone. The Project has developed a 
contingency plan should this occur. In this plan, the produced water and sand will be 
pumped to the surface, where the water will be separated from the mixture. An injection 
pump at the surface near the production well will pump the produced water through an 
insulated temporary above-ground pipe and inject it downhole into the contingency 
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disposal well (Mallik 3L-38). The Project participants have elected to use Mallik 3L-38 
as the contingency disposal well, since its properties are known from the drilling program 
in 2002.  

Prior to employing the contingency plan detailed in the preceding paragraph, the operator 
of record, ARI, will apply for the required Water License from the N.W.T. Water Board. 
Should this license be granted, ARI commits to comply with all conditions of the 
License. The need for this contingency plan will be determined in Year 1 by assessing the 
results of the downhole separation and disposal during production testing.  

The chemistry of the water associated with the gas hydrate reservoir has been determined 
from core samples collected during the 2002 Project. This water chemistry research is 
included in Appendix E. The produced water is expected to have salinity comparable to 
that of the near-shore waters of the Mackenzie Delta/Beaufort Sea. 

5.5.5.2 Drilling Waste Disposal 
Drilling operations on Mallik 2L-38 and the monitoring well will be done with a water-
based potassium chloride (KCl) polymer fluid (drilling mud) system (Appendix D). 
Operations on Mallik 3L-38 will require water only. 

A full liquid recovery system will be placed onsite to minimize total waste volume. In 
Year 1, the drilling fluid from operations on the production well will be used for the 
drilling of the monitoring well. The drill cuttings will be dewatered using shale shakers 
and loaded into plastic-lined sea-cans. Drill cuttings will be trucked regularly from the 
Project site to Inuvik for temporary storage in the Northwest Transport Ltd. yard, and 
transported to Fort Nelson in the summer. Drilling fluids will be transported in vacuum 
trucks directly to Fort St. John after the monitoring well is cased.  

The Project is estimated to require less than 500 m3 of drilling fluid. Table 5-4 presents 
the estimated volumes of mud and drill cuttings produced during the Project. 

Table 5-4 Estimated Volumes of Drilling Mud and Cuttings Produced During 
the Project 

Drilling Waste Streams  
Drilling Mud Drill cuttings 

Mallik 2L-38 0 m3 (drilling mud will be recycled for use 
on the monitoring well) 70 m3 

Monitoring Well 250 m3 (150 m3 after dewatering) 140 m3 

Mallik 3L-38 0 m3 5 m3 

5.5.5.3 Wastewater Treatment 
All camps will be equipped with membrane bioreactor biological treatment systems 
(FilterBoxx™, Appendix F) that will allow wastewater (including sewage and grey 
water) to be treated and disposed of on site. Trained individuals will be responsible for 
maintaining the systems at each camp. 

FilterBoxx has provided wastewater treatment systems similar to the one described below 
for numerous projects in the Canadian Arctic (Kevin Slough, pers. comm. 2006). 
FilterBoxx was the first company to provide a system that produced effluent that 
complied with Northwest Territories. Water Board standards. Numerous Akita/Equtak 
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Drilling Ltd. drilling programs for companies including EnCana, Chevron and Petro-
Canada have employed similar FilterBoxx treatment systems to successfully treat water. 

All terms and conditions for release will be followed as outlined in the Project’s Water 
License and Land Use Permit. The effluent will be tested following treatment and will not 
be discharged if it does not meet Northwest Territories. Water Board standards of quality. 
Treated and tested effluent will be used for ice road maintenance, in compliance with the 
Project’s Water Licence. 

Should the membrane bioreactor biological treatment system not meet regulatory 
requirements, sewage and grey water will be contained in vacuum trucks and trucked to 
Inuvik for disposal. 

Treatment Process 
Wastewater is pumped from the collection liftstation to the inlet of the solids separation 
tank to trap settleable solids, as well as oil and grease. The influent then flows into the 
equalization tank that attenuates the peak flows and pre-aerates the wastewater. From the 
equalization tank, the influent is pumped into the aeration tank.  

The main treatment will take place in the SF2-MBR process aeration tank. The aeration 
zone will be filled to 60 to 70 percent capacity with FilterBoxx biological growth media 
retained in the SF2-MBR tank by a stainless steel retention screen. The SF2-MBR process 
is an attached growth biological treatment process that uses aerobic (oxygen-using) 
bacteria to remove organic contaminants through a process of biological oxidation. The 
air required to meet the oxygen demands of the system and to facilitate the mixing of the 
mixed liquor-suspended solids is supplied via a central blower system and fine pore 
bubble diffusers. The influent flows from the aeration zone of the SF2-MBR tank to the 
membrane tank where the final effluent is processed through the Spirasep membranes. 
The waste rejected by the membranes is continuously recycled to the solids removal tank.  

The final treated effluent is drawn through the Sprisep membranes by the permeate/ 
backwash pump and discharged into the permeate compartment of the membrane zone. 
The permeate is used to periodically backflush the Spirasep membranes via the 
permeate/backwash pump by reversing the position of the three-way control valves. The 
process air blower is also used to provide airscour for the membranes. 

The membranes will undergo a daily flux enhancement cleaning with hypochlorite that is 
dosed once per day into the backwash stream. 

The final effluent overflows from the permeate compartment to the dosing compartment 
of the membrane tank where it is pumped via the dosing pumps to the final disposal unit. 
The complete treatment system is skid mounted and installed in an industrial trailer unit 
complete with lights and heating. The treatment system is ready to operate upon delivery 
to the site. 

5.5.5.4 Solid Waste Management  
Garbage will be contained in bins with heavy lids to keep out wildlife and prevent the 
scattering of materials by the wind. The camps will use incinerators to burn combustible 
materials and food wastes on a daily basis. The incinerator ash will be trucked out and 
disposed of in the Inuvik landfill. A garbage compacting unit will be used to compact all 
garbage material that cannot be disposed of by a high temperature incinerator. The 
material will be transported and disposed of at an approved waste disposal facility in 
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Inuvik. The amount of incinerated material will be comparable with similar projects and 
emissions are not expected to exceed Canada-Wide Standards for Dioxins, Furans and 
Mercury, and the incineration methods will comply with Northwest Territories. Used Oil 
and Waste Fuel Management Regulations.  

An on-site waste segregation system will be used for metals, plastics, refined oils and oily 
waste. Separated recyclable materials and plastics will be offered to local communities 
for recycling and re-use whenever possible. 

5.5.6 Decommissioning and Demobilization 

5.5.6.1 Drill Sites 
Following the 2006 to 2007 operations, the three wells will be suspended and two small 
shacks will remain to house the surface cable ends of the monitoring equipment. 
Wellheads will be marked and protected. 

Following the 2007 to 2008 drilling operations, the three wells will be plugged and 
abandoned as per National Energy Board regulations. The wells will be capped below 
ground level.  

5.5.6.2 Initial Site Clean-up 
The well sites, camp areas, fuel and sea-cans storage areas will be inspected for 
hydrocarbon spills as equipment is removed from the site. All contaminated ice and snow 
will be trucked to an approved disposal site. Areas of potential impacts will be inspected, 
documented, reported and photographed for further assessment and clean-up as 
necessary. All equipment (including the wellheads and shacks), survey stakes and 
construction debris associated with the operations will be removed upon completion of 
operations in 2007 to 2008. All materials will be removed from onshore areas by the end 
of the Project. No equipment or infrastructure will remain at the Project site upon 
completion of Project activities in April 2008.  

5.5.6.3 Demobilization of Equipment 
Demobilization of all equipment and supplies will be facilitated by truck via the ice road 
to Tuktoyaktuk, Inuvik and Alberta.  

5.5.7 Inspection and Monitoring 
A helicopter and small crew will visit the Project site to inspect the site and monitoring 
equipment three to five times during the summer 2007. In summer 2008, a helicopter and 
small crew will complete a final site inspection of the Project site. 

5.6 Equipment and Personnel 

5.6.1 2006 to 2007 Operations 
Tables 5-5 and 5-6 list the equipment required for the Project in winter 2006 to 2007. 
These lists reflect the best available estimate of equipment and personnel needs but will 
be subject to change with equipment availability and final work scope. 
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Table 5-5 Equipment List Summary for 2006 to 2007 Operations 
 Construction Drilling Testing 

Pick-up trucks and crew 
vans 

Pick-up trucks and crew 
vans 

Pick-up trucks and crew 
vans 

1 front end loader 2 wheeled loaders or 
forklifts 

1 wheeled loader or 
forklift 

4 1-ton auger trucks Oilfield cement pumper 
truck and cement 

2 crew cabs (for crew 
transfer) 

1 grader 1 Vacuum truck 2 quads (or similar) 
2 3-ton snowploughs Rig-moving trucks, trailers 

and equipment 
1 emergency vehicle 

1 D41 Cat 1 emergency vehicle Miscellaneous other small 
vehicles 

2 Snow cats Miscellaneous other small 
vehicles 

 

3 water trucks   
1 pump house   
1 service truck   
1 small fuel truck   
3 trucks with oilfield floats   

Vehicles and 
related 
equipment 

Miscellaneous other small 
vehicles 

  

1 ice profiler Drilling Rig  
(Akita/Equtak Rig 62) 
complete with boilers 

Service Rig  
(Western Oilfield Services 
Rig #3) 

2 Delta 3’s 1 wireline skid unit Testing equipment  
(ESP (2), meter runs, flare 
stack and monitoring 
house) 

 2 70 m3 fuel storage tanks 3 70 m3 fuel storage tanks 
 2 70 m3 water storage 

tanks and pumps 
2 70 m3 water storage 
tanks and pumps 

 200 sea cans 2 boilers 

Miscellaneous 
Equipment 

 2 storage silos  
30-person camp 64-person camp complete 

with generator, 
wastewater treatment and 
waste incinerator systems 

64-person camp complete 
with generator, 
wastewater treatment and 
waste incinerator systems 

Camp 

 36-person sleeper annex 36-person sleeper annex 
Equipment 
Rentals Oilfield service equipment rentals, as required 

6 Trailer Light Poles Accessory and 
Support 
Equipment All accessory and support equipment such as generators, light towers and tanks. 
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Table 5-6 Personnel Requirements for 2006 to 2007 Operations 

Construction Drilling Testing 

Personnel 
Number 
Required Personnel 

Number 
Required Personnel 

Number 
Required 

Construction 
Crew  20 Drilling Crew 

16 (for 2 
shifts, 8 
each) 

Testers 6-8 

Supervision and 
client 2 Supervision and 

client 9 
Supervision and 
client; geologists 
and engineers 

6 

Wildlife monitor 
and snowmobile 2 Catering and camp 6 

Oilfield Service 
Workers (inc. 
monitoring 
specialists)  

8 

Environmental 
monitor and 
snowmobile 

2 

Oilfield Service 
Company (mud, 
cement and 
directional) 

10-14 
Truck and 
Equipment 
Operator  

1 

  
Truck and 
Equipment 
Operators 

5 Service Rig 
personnel  14 

  Environmental 
monitor 2 Other, 

Medic/Radio Ops 2 

  Wildlife Monitor 2 Environmental 
monitor 2 

  Other, Medic/Radio 
Ops 6 Wildlife Monitor 2 

Subtotal  26 Subtotal 60 Subtotal 41 
Maximum Number of Personnel at any time* = 90 

*Note that many of the personnel are carried over through the operations (e.g., wildlife and environmental 
monitors) so the sum of numbers required will add to greater than 90 personnel.  
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5.6.2 2007 to 2008 Operations 
Tables 5-7 and 5-8 list the equipment and personnel required for the Project in winter 
2007 to 2008. These lists reflect the best available estimate of equipment and personnel 
needs but will be subject to change with equipment availability and final work scope. 

Table 5-7 Equipment List Summary for 2007 to 2008 Operations 
 Construction Servicing and Testing 

Pick-up trucks and crew vans Pick-up trucks and crew vans 
1 front end loader 1 wheeled loader or forklift 
4 1-ton auger trucks 2 Crew cabs (for crew transfer) 
1 grader 2 quads (or similar) 
2 3-ton snowploughs 1 Vacuum truck 
1 D41 Cat Rig-moving trucks, trailers and 

equipment 
2 snow cats 1 emergency vehicle 
3 water trucks Miscellaneous other small vehicles 
1 pump house  
1 service truck  
1 small fuel truck  
3 trucks with oilfield floats  

Vehicles and 
related 
equipment 

Miscellaneous other small vehicles  
1 ice profiler Service Rig  

(Western Oilfield Services Rig #3) 
2 Delta 3’s Testing equipment  

(ESP (2), meter runs, flare stack and 
monitoring house) 

 1 vibroseis unit 
 2 injection pumps 
 20 sea cans 
 3 Envirotank fuel storage tanks 
 2 70 m3 water storage tanks and pumps 

Miscellaneous 
Equipment 

 2 boilers 
Camp 30-person camp 48-person camp complete with 

generator, wastewater treatment and 
waste incinerator systems 

Equipment 
Rentals 

Oilfield service equipment rentals, as required 

6 Trailer Light Poles Accessory and 
Support 
Equipment All accessory and support equipment such as generators, light towers and tanks. 
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Table 5-8 Personnel Requirements for 2007 to 2008 Operations 
Construction Servicing and Testing 

Personnel 
Minimum Number 

Required Personnel 
Minimum Number 

Required 
Construction Crew 20 Testers 6-8 

Supervision and client 3 Supervision and client; 
geologists and engineers 6 

Wildlife monitor and 
snowmobile 2 Catering and Camp 

Attendants  3 

Environmental monitor and 
snowmobile 2 Oilfield Service Workers (inc. 

monitoring specialists)  8 

  Truck and Equipment 
Operator  1 

  Other, Medic/Radio Ops 2 
  Service Rig personnel  14 

  Wildlife monitor and 
snowmobile 2 

  Environmental monitor and 
snowmobile 2 

Subtotal  27 Subtotal 44 
Maximum Number of Personnel at any time* = 48 

*Note that many of the personnel are carried over through the operations (e.g., wildlife and environmental 
monitors) so numbers required will add to greater than 48 personnel. 

 

5.7 Area of Project Footprint 
The proposed Project includes ice access roads, a staging site, and an emergency airstrip, 
as well as the Project site, which contains the three well areas, the flare pad, camps and 
sea-can storage area. The access road connecting the Project site to the main Project area 
access route is estimated to be 1 km, and will pass overland. Overland access is assumed 
to be 20 m wide. An additional 116 km of ice roads will provide access from Tununuk 
Point to the Project site. Ice roads are assumed to be 30 m wide. Additionally, an 
emergency airstrip measuring about 800 m by 50 m will be constructed. A staging site on 
the east side of Harry Channel will be used in the second winter of the Project. Its 
dimensions are assumed to be 100 m by 200 m. Finally, a 50 m snowbelt will surround 
the Project site (400 m by 250 m), where drilling, camp and storage areas are located. 

Table 5-9 presents the estimated development areas for the Project. 
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Table 5-9 Estimated Development Areas 
2006 to 2007 2007 to 2008  

Area over water 
(ha) 

Area over land 
(ha) 

Area over water  
(ha) 

Area over land 
(ha) 

Project Site 0 10 0 10 
Site Snowbelt 0 6.5 0 6.5 
Site Access Roads 0 2 0 2 
Emergency Airstrip 4 0 4 0 
Staging Area 0 0 0 2 
Ice road (Tununuk Point 
to Project site) 350 0 350 0 

Total Area 354 18.5 354 20.5 
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6 Development Timetable 

6.1 Project Schedule Concept 
The Project, described in detail in Section 5, is scheduled to run for two winter seasons 
(2006 to 2007 and 2007 to 2008). The following assumptions form the basis of the 
scheduling concept: 

• Limited activity during the open water season, comprising barge-supported staging at 
the Harry Channel gravel pad staging site in September 2007 and inspection visits in 
summer 2007 (2-5 visits) and summer 2008 (one visit).  

• Land based mobilization will not begin until ice conditions are suitable for vehicle 
travel.  

• Demobilization of equipment to ice roads from the Mallik L-38 site and the Harry 
Channel staging site will occur on or before April 15 of each winter season. 
Demobilization of equipment to bases in Inuvik or Tuktoyaktuk will be concluded 
well before ice roads become unsuitable for vehicle traffic.    

Sections 6.1 and 6.2 present a scenario developed by the Project planners to execute the 
Project based on the scheduling concept. Dates provided in these sections are 
approximate, and are subject to change based on weather and operational considerations. 

6.2 2006 to 2007 Scheduling Scenario 
Activities are scheduled to begin by requesting proposals for services and supplies in late 
September 2006, immediately after regulatory approvals have been received. Once ice 
conditions permit (late November 2006), road construction equipment, camp and crew 
will be mobilized from Inuvik or Tuktoyaktuk along the Inuvik-Tuktoyaktuk public ice 
road to Tununuk Point. The crew will construct an ice road to the Project site, initially 
using light equipment such as pick-up trucks and subsequently as the ice thickness builds, 
using heavier equipment such as graders. An onshore ice road from Mallik Bay to the 
Project site and a water withdrawal location will be built. Ice pads and access roads in the 
Project site will also be constructed. Upon establishment of the Project site, equipment, 
supplies and crews will be mobilized from Inuvik and Tuktoyaktuk. This will occur on or 
about January 25, 2007. The crew will assemble the camps and set up the drilling and 
service rigs.  

The drilling rig will be rigged up to re-enter and deepen Mallik 2L-38, beginning on 
February 11, 2007, to establish the production well. At the same time, the service rig will 
be set up to re-enter and deepen Mallik 3L-38 to establish the contingency disposal well. 
On February 20, the service rig will be moved to the production well for completion and 
production testing, beginning on February 24 and scheduled to last 20 days. While these 
operations are underway, the drilling rig will be moved to drill the monitoring well 
(spudding on February 24); drilling activities and installation of monitoring equipment 
are expected to last 19 days. All wells will be suspended by March 31. Decommissioning, 
demobilization and site clean-up is intended to be completed by April 7, 2007. All Project 
activities will be completed by April 15, 2007. Project personnel will visit the Project site 
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two to five times throughout the summer 2007 to inspect the site and monitoring 
equipment. 

The proposed 2006 to 2007 schedule is described in further detail in Table 6-1 and 
Table 6-2. 

Table 6-1 Schedule Scenario for 2006 to 2007 Project Activities 
Date Activity 

Late November to early 
December 2006 

Road construction mobilization from Inuvik/ Tuktoyaktuk to Tununuk 
Point 

December 2006 to January 25, 
2007 

Ice road construction from Tununuk Point to Mallik; construction of site 
ice pads and access roads 

January 25, 2007 Project equipment and crew mobilization from Tuktoyaktuk and Inuvik 
January 26 to February 10, 
2007 

Camp and rig set-up at Project site 

February 11 to March 25, 2007 Production well re-entry, completion and production testing  
February 24 to March 20, 2007 Monitoring well spudding, drilling and completion 
February 15 to 20, 2007 Contingency disposal well re-entry 
March 26 to April 15, 2007 All wells suspended, decommissioning, clean-up and inspection; 

demobilization from land bases sites to Inuvik/Tuktoyaktuk  

Table 6-2 Approximate Project Schedule for 2006 to 2007 
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6.3 2007 to 2008 Scheduling Scenario 
In September 2007, Project equipment and supplies will be mobilized via barge to the 
Harry Channel staging site. The barges will be offloaded and demobilized to Inuvik. 
Equipment, supplies and camps will be stored at the site until freeze-up. Construction 
crews will be flown to the staging site in late November 2007 when ice conditions are 
suitable to begin road construction. Ice road construction from the Harry Channel staging 
site to the Project site will begin, followed by construction of the site ice pads and access 
roads. Upon completion of the ice road and site pads at Mallik, the road construction 
crew will begin to build the ice road back to Tununuk Point. Drilling crews will be 
transported by aircraft to the staging site in mid December. Stored drilling equipment and 
supplies will be transported to the Project site. The testing camp will be assembled (no 
sleeper annex required), and the service rig will be set up. On December 25, the service 
rig will be moved and rigged up to complete the production well and produce the upper 
gas hydrate horizon. The production testing is scheduled to last 77 days. All wells will be 
abandoned by March 31. Decommissioning, demobilization and site clean-up is intended 
to be completed by April 7, 2008. All Project activities will be completed by April 15, 
2008. Project personnel will visit the Project site once during the summer 2008 to do a 
final site inspection. 

The proposed 2007 to 2008 schedule is described in further detail in Table 6-3 and 
Table 6-4. 

Table 6-3 Scheduling Scenario for 2007 to 2008 Project Activities 
Date Activity 

September 2007 Barge staging and equipment storage at staging site; barge 
demobilization to Inuvik 

Late November –  
early December 2007 

Set up of small camp to house construction crews. Ice road 
construction from staging site to Mallik; construction of site ice 
pads and access roads 

December 15 –  
25, 2007 

Project equipment and crew mobilization from staging site; 
camp and rig set-up at Mallik 

December 25, 2007 – 
March 19, 2008 

Completion and production testing on Mallik 2L-38 

March 20 –  
April 15, 2008 

Suspend testing, plug and abandon wells, decommissioning, 
site inspection and clean-up, demobilization to 
Inuvik/Tuktoyaktuk 
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Table 6-4 Approximate Project Schedule for 2007 to 2008 
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7 New Technology 
The gas hydrate production testing planned as part of the Project has not been undertaken 
previously anywhere in the world. Thus, there are aspects of the Project, including some 
technologies, that will be applied for the first time. The strategy taken for the Project is to 
use only equipment and methods that have been used successfully (albeit for other 
applications) in other oil and gas exploration or development projects around the world. 
The following are examples of new technologies that will be employed.  

The testing procedure will be to draw down the formation pressure (i.e., depressurization) 
and thus change the gas hydrate from the solid to gaseous form in situ. The method used 
to reduce the formation pressure will be to pump the fluid from the well casing and thus 
reduce the pressure across the perforated test zone. This method of drawing down the 
formation pressure and dissociating gas hydrate has been used previously at Mallik for 
short term testing in 1971-1972 (Bily and Dick 1974) and in 2002 (see Dallimore and 
Collett 2005). The method has many practical advantages in that the process of 
dissociating gas hydrate can be slowed or stopped by simply increasing the pressure 
during the test. In practice this can be done by shutting down pump and allowing the 
wellbore pressure to rise through the increase in hydrostatic pressure of the produced 
water. The processes involved have been modelled in the laboratory and demonstrated in 
past pressure testing to be safe (Dallimore and Collett 2005).  

An Electric Submersible Pump (ESP) will be employed as a downhole separation device. 
As the gas dissociates from the hydrate, this device will allow the gas to flow to surface 
and will pump the produced water down the wellbore to the injection zone. An inline 
heater will also be used to counteract the tendency of gas hydrates to reform in the ESP 
discharge downhole. ESP pumps and inline heaters are commonly used in other areas of 
the world, but might not have been used in the ISR. 

Steel casing is conventionally used for drilling programs in the ISR. The monitoring well 
will be completed through both gas hydrate formation zones (800 m to 1200 m interval) 
with special fibreglass constructed casing to facilitate more accurate scientific 
measurements (see Appendix G). Geophysical data can be distorted when using standard 
steel casing. The fibreglass casing provides better heat insulation over the gas hydrate 
zones, thus improving the quality of the data collected. Fibreglass has a higher insulation 
value than steel and will protect the surrounding strata from degradation during 
production testing. Fibreglass casing is commonly used in oilfield applications where 
there are corrosive downhole environments. The engineering specifications and 
performance of fibreglass casing are well known with standard testing procedures and 
testing. 



2006 to 2008 Mallik Gas Hydrate Production Research Program 
Section 7: New Technology 
 

August 2006  
Page 7-2  

 

 



 2006 to 2008 Mallik Gas Hydrate Production Research Project
 Section 8: Alternatives
 

 August 2006

 

 Page 8-1

 

8 Alternatives 

8.1 Site Location 
The Mallik location was selected as the preferred site for gas hydrate research for a 
number of reasons. The Mallik gas hydrate occurrences between 900 m and 1100 m depth 
range are well described and have many similarities to other locations in the world, such 
as the Nankai trough in Japan. This means the research done at the site will have broad 
application. The participants know of no other occurrence in the world and none in the 
Mackenzie Delta-Beaufort Sea area that offer such significant research opportunities. 
Since five previous wells have been safely done at the site in 1972, 1998 and 2002, the 
site offers a minimum of risk in terms of formation conditions and engineering issues. 
Finally, the site is relatively easy to access during winter and with the construction of ice 
pads at the site, little surface disruption has been observed by vehicle traffic or drilling 
activities.  

8.2 Sumps 
In response to concerns raised about the use of drilling sumps in the ISR during 
consultations and by various working groups, this project will be undertaken without the 
use of a sump during any stage of operations. A number of options were evaluated to 
determine methods of waste handling that would minimize environmental impacts at the 
Mallik site. See Section 5.5.5 for waste management details.  

8.3 Produced Water 
Produced water will be separated from the gas in the Mallik 2L-38 wellbore and re-
injected into a sand formation below the gas hydrate horizons. This methodology 
eliminates the need to dispose of produced water at surface; thus the use of sumps and 
long-distance transport to southern disposal facilities (or both) will not be required. 

Should the increased volume of sand produced along with the water during the long-term 
testing in Year 2 obstruct the perforations through the injection zone, produced water will 
be brought to surface along with the gas, separated, and re-injected into a separate 
contingency disposal well (Mallik 3L-38). The Project participants have elected to use an 
existing well for disposal since its properties are known from the drilling program in 
2002. This method will also result in no surface disposal of produced water, nor any long-
distance transport of produced water.  

8.4 Other Considerations 
Re-entering and deepening Mallik 2L-38 instead of drilling a new well reduces the 
surface footprint of the Project. Using Mallik 3L-38 well as the contingency disposal well 
also eliminates the need to drill an additional well and results in a smaller Project 
footprint. 

Preliminary Project plans included the use of the staging site located in KIBS. Changes 
made to the timing and location of equipment mobilization have allowed for the use of an 
existing staging site on the eastern shore of Harry Channel, located outside of KIBS.  
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The access route to the Mallik site from Harry Channel has been selected to avoid a 
proposed overland travel route, which was presented during previous consultation for the 
Mallik Project area. Concerns were raised by community members about the overland 
route. The Project participants will use the nearshore route illustrated on Figure 5-2. 
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9 Traditional and Other Uses 
Proposed Project activities will be mostly concentrated in the extreme northwest portion 
of Richards Island in the outer Mackenzie Delta (Figure 4-1). A review of Community 
Conservation Plans (CCPs) for Tuktoyaktuk (TCCP 2000), Inuvik (ICCP 2000) and 
Aklavik (ACCP 2000) indicates ten Special Management Areas that overlap spatially and 
temporally with the proposed Project footprint (Table 9-1). These include nine sites 
identified as management category C lands and one site identified as category D lands. 
The category C lands are defined as lands and waters where cultural or renewable 
resources are of particular significance and sensitivity during specific time of the year. 
The category D lands are defined as lands and waters of particular significance and 
sensitivity throughout the year. CCPs recommend land use practices in these areas to 
reduce potential damages and disruption to the greatest extent possible. 

Table 9-1 Inuvialuit Special Management Areas - Spatial and Temporal 
Overlap with the Project Components 

Site 
Number Site Name Importance 

Project 
Component 

Overlap 

CCP noting 
site as 

important 
304C Spring Goose 

Harvesting 
Areas 

Key area for subsistence harvesting of 
geese in the spring 

Staging site; 
access roads 

Tuktoyaktuk 

305C Spring Fishing 
Areas 

Key area for subsistence fishing in the 
spring 

Staging site; 
access roads 

Tuktoyaktuk 

310C Fall Fishing 
Areas 

Key area for subsistence fishing in the 
fall 

Staging site; 
access roads 

Tuktoyaktuk  

312C Fall Goose 
Harvesting 

Key area for subsistence harvesting of 
geese in the fall 

Project site; 
staging site; 
access roads 

Tuktoyaktuk  

316C Winter Fishing 
Areas 

Key area for subsistence fishing in the 
winter 

Staging site; 
access roads 

Tuktoyaktuk 

322C Critical Grizzly 
Bear Denning 
Areas 

Important area for denning grizzly bears 
(October to May) 

Project site; 
staging site; 
access roads 

Tuktoyaktuk 

323C Mainland 
Coastal Polar 
Bear Denning 
Areas 

Important for polar bear denning 
(October to March) 

Project site; 
staging site; 
access roads 

Tuktoyaktuk 

712C Beluga 
Management 
Zone 2 

A major beluga travel corridor 
(encompasses all of the inshore coastal 
water not covered by a 1A zone) 

Staging site Tuktoyaktuk, 
Aklavik, 
Inuvik 
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Table 9-1 Inuvialuit Special Management Areas - Spatial and Temporal 
Overlap with the Project Components (cont’d) 

Site 
Number Site Name Importance 

Project 
Component 

Overlap 

CCP noting 
site as 

important 
715C Mackenzie 

River Delta 
Key Migratory 
Bird habitat 

Important nesting and breeding habitat 
for birds (May to September); important 
denning areas for grizzly bears (October 
to May); important habitat to beluga 
whales (June to September); important 
polar bear denning area (November to 
April); important subsistence harvesting 
of waterfowl (June to September) 

Staging site; 
access roads 

Tuktoyaktuk, 
Aklavik, 
Inuvik 

718D Central 
Mackenzie 
Estuary 

Concentration area for beluga; transit 
area between Shallow and Kugmallit 
bays; used extensively by feeding 
anadromous coregonids; overwintering 
and nursery areas for a variety of fish 

Access roads Tuktoyaktuk, 
Aklavik, 
Inuvik 

706D Kendall Island 
Bird Sanctuary 

Important migratory bird habitat. Birds 
are present only part of the year. 
Breeding season is May to August. 

No planned 
overlap 

Tuktoyaktuk, 
Aklavik, 
Inuvik 

9.1 Fishing 
The barge staging and winter access road activities will occur in areas identified as 
important areas for fishing (305C and 310C) and overwintering and nursery areas for a 
variety of fish (718D). Since most of the Project activities will occur during winter 
months, fishing activities will not be affected by the Project. The Inuvialuit Harvest Study 
(Fabijan et al. 1993) also reports no fishing activities in the Mallik Bay area. The Project 
will not withdraw water from lakes. Water withdrawal from the river channels will not 
affect fishing activities, as the channels will be recharged continuously by the Mackenzie 
River. 

9.2 Grizzly and Polar Bears 
The proposed Project area spatially and temporally overlaps with important denning areas 
for grizzly bears (322C). Portions of the Project area also overlap with important polar 
bear denning habitat (323C) during winter months. The Inuvialuit Harvest Study (Fabijan 
et al. 1993) reports grizzly bear harvesting in the Mallik Bay area. There are no records of 
polar bear harvesting in the Mallik Bay areas in the Inuvialuit Harvest Study, there is a 
possibility of grizzly and polar bear presence in the Project area while Project activities 
are occurring. Before the Project begins, the operator of record will obtain bear denning 
site information from the ENR and a denning survey will be done before Project start-up, 
so as to avoid interactions with or negative effects on denning bears in the area. Wildlife 
monitors will be hired during all phases of the Project to provide mitigation measures to 
eliminate or minimize potential impacts on wildlife. 
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9.3 Bird Harvesting 
The Project components fall outside of the eastern border of KIBS. There is no planned 
Project activity in KIBS. The ice road and barge route is proposed for the east side of 
Harry Channel, outside of KIBS boundary; however, weather or ice conditions might 
require the proposed ice road or barge passage to occur on the west side of Harry 
Channel, which is in KIBS boundary. Thus, the operator of record, ARI, will apply for a 
permit to do activities in a Migratory Bird Sanctuary as contingency. 

The Project area overlaps with sites identified as important geese harvesting areas in the 
CCPs, and is located in close proximity to KIBS. However, the Inuvialuit Harvesting 
Study (Fabijan et al. 1993) has no reports of geese harvesting activities occurring in and 
around the Mallik Bay area. Barging activities will occur during September when the 
concentration of migratory birds is declining. Limited helicopter-supported inspection 
visits will be done in summer 2007 (2-5 visits) and summer 2008 (one visit). The 
remaining Project activities will be concentrated during the winter months. No effects on 
bird harvesting are expected.  

9.4 Beluga Hunting 
Most beluga harvesting activities are concentrated in Zone 1a. The proposed Project area 
overlap with sites identified as a Beluga Management Zone 2 (712C) – an important 
travel corridor. Beluga whales usually begin their return migration in mid-August and 
few if any beluga whales remain in the region past early September. Most of the Project 
activities are concentrated during winter months. Barging activity will not begin until 
September. Limited helicopter-supported inspection visits will be done in summer 2007 
(2-5 visits) and summer 2008 (one visit). Thus, there will be little interaction between the 
Project activities and beluga whale presence or harvesting.  

9.5 Summary 
The proposed Project area overlaps with key habitats and important harvesting areas 
identified in the CCPs by Inuvialuit communities. However, most of the Project activities 
will occur in winter months and will have little interaction with harvesting activities. The 
main potential impact on resource harvesting is the 2-5 inspection visits planned for 
summer 2007, and the single visit planned for summer 2008. Wildlife monitors will 
accompany the crews for the entire duration of the Project to eliminate or minimize 
potential impacts on wildlife and harvesting activities. Furthermore, Project authorities 
will notify local HTCs when and where field activities are occurring. Project authorities 
will also ensure that all flights will follow the Inuvialuit Game Council Overflight 
Guidelines (Appendix B) and the number of flights will be restricted to an absolute 
minimum. Additional mitigation measures to address potential impacts of the Project on 
environmental components (including harvested resources) are presented in Section 12. 
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10 Community Consultation 

10.1 Summary of Community Involvement 
Community consultations regarding the proposed Project were done from July 17 to 
July 20, 2006 in Inuvik, Aklavik and Tuktoyaktuk (Table 10-1). Community 
representatives and local organizations were invited to the consultations. Public 
notification of the Inuvik open house was posted in public locations and faxed to 
community representatives, local organizations and government agencies before the 
meeting. At the meetings, newsletters containing a brief project description, time frame, 
detailed location map of the proposed Project were provided to the attendees. Contact 
information was also provided in the newsletters for the community members to provide 
additional feedback and place inquiries. During the meetings, Douglas Ashford 
(Inuvialuit Oilfield Services) provided an overview presentation of the Project. 
Individuals representing the project participants including ARI, JOGMEC, NRCan, 
Inuvialuit Oilfield Services and Kavik-AXYS have attended each meeting. 

Table 10-1 Schedule of Community Consultation Meetings 
Date Group No. of Attendees Location 

17-July-2006 Inuvik Hunters and Trappers Committee  5 members Inuvik Hunters and 
Trappers Committee 
office, Inuvik 

18-July-2006 Aklavik Hunters and Trappers Committee  
Aklavik Community Corporation  
Inuvialuit Beneficiary  

5 members 
6 members 
2 members 

Hamlet Council 
Chambers, Aklavik 

19-July-2006 Tuktoyaktuk Hunters and Trappers 
Committee  

6 members Youth Centre, 
Tuktoyaktuk 

19-July-2006 Tuktoyaktuk Community Corporation  
Tuktoyaktuk Elders Committee  

3 members 
3 members 

Youth Centre, 
Tuktoyaktuk 

20-July-2006 Fisheries Joint Management Committee 7 members Kitti Hall, 
Tuktoyaktuk 

20-July-2006 Inuvik Open House 3 journalists  
1 local 
businessman 

ARI, Inuvik 

10.2 Summary of Issues and Concerns 
The concerns raised repeatedly during the consultations were related to the issues of ice 
road route options, permafrost integrity, sumps and waste management of the Project. 
Table 10-2 summarizes the issues raised during the consultations and the corresponding 
responses and lists sections where these concerns have been addressed in this document. 
Complete community consultation results are in Appendix H.  
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Table 10-2 Summary of Public Consultation Issues and Responses 

Concerns/Comments Responses/Mitigation 
Document 

Section 
Access   
Concerned about the inner ice road route 
option from the staging site to Mallik L-38 
site. Commented that the inner ice road 
route would be difficult to maintain due to 
blowing snow and sand, and might be 
susceptible to rutting. 

The outer route option recommended by the 
communities will be used as the ice road 
route leading up to Mallik L-38 well site. The 
inside route over mud flats will be avoided. 

5.5.2.1 

Concerned that equipment on the overland 
route will create ruts and that will start 
forming into lakes.  

There will be sufficient thickness of ice to 
prevent rutting. 

5.5.3 and 
12.5 

Concerned about the inner channel option of 
the ice road route passing Ya Ya lakes. 
Commented that heavy equipment on the 
shallow inner channel will break up the ice. 

The inner channel is not going to be used for 
the Project. The outer channel option of the 
ice road coming out of Tununuk point 
passing Ya Ya lakes will be used as the ice 
road route as recommended by the 
communities. 

5.5.2.1 

Asked if the ice road is going to be open 
before the government road is officially 
open. Commented that, if wait, there will be 
lots of snow but the ice might be too thin. 

The ice road construction activity will start 
before the government road is open. The 
construction crews will have light equipment 
and start ice road construction probably in 
late November at Tununuk point (Bar C). 
 

5.5.3.1 

Concerned that the second year time 
schedule of 80 days for the Project might be 
too tight. Commented that the ice road was 
open a month later than usual last year and 
if that happens again, the ice will be too thin 
for equipment to go through. 

Advance staging by offloading supplies and 
equipment from barges will be used in the 
second year to allow an earlier start for the 
Project. The exact start date of winter 
operations is uncertain. The Project intends 
to demobilize by April 7, though it could 
continue to April 15. The project can 
accommodate a reduced window for winter 
operations from because of the ice 
conditions. If only 60 days are available 
because of delays, the program can be 
adjusted. Testing will occur for as long as 
possible.  

6.3 and 
5.5.2.2  

Questioned whether the operator will be 
building an airstrip. 

No airstrip will be built in the first winter but 
an airstrip might be built in the second winter 
during construction of the ice road from the 
staging site. This will allow fixed winged 
aircraft to be used for crew changes. 
Helicopter support will be used throughout 
the program.  

5.5.3.3 



 2006 to 2008 Mallik Gas Hydrate Production Research Project
 Section 10: Community Consultation
 

 August 2006

 

 Page 10-3

 

Table 10-2 Summary of Public Consultation Issues and Responses (cont’d) 

Concerns/Comments Responses/Mitigation 
Document 

Section 
Drilling Waste Disposal   
Concerned about use of sumps for drilling 
waste containment 

There will be no sump in the Project. The 
drilling cuttings and mud will be hauled out 
to Inuvik and transported to the disposal 
facilities in Fort St. John and Fort Nelson in 
Northern B.C.  

5.5.5.2 

Stated that the communities were very 
pleased that there is no sump in the Project. 

No response required. 8.2 

Concerned that water reinjection will affect 
the permafrost integrity. 

Water reinjection will occur well below the 
permafrost. The permafrost is at about 
650 m level. The lower production zone is 
close to 1100 m in the first winter. Water 
disposal will be occurring at about 1230 to 
1260 m. It is well below the permafrost with 
lots of barriers to prevent the water from 
migrating upwards.  

5.5.4.1 

Asked about the salinity and composition of 
the reinjected water  

It is similar to the composition of water in 
Mallik Bay – largely sodium chloride with 
some magnesium (note: no composition 
data was available at the meeting) 

5.5.5.1 

Wastewater Treatment   
Concerned about waste water treatment: 
• failure of filtration system 
• failure of aerobic bacteria treatment 

plants 

Following feedback from the previous 
consultations, aerobic bacteria treatment will 
not be used. The proposed filtration system 
does not depend on bacteria. If treatment 
system cannot meet disposal criteria, 
wastewater will be hauled out to Inuvik.  

5.5.5.3 

Commented that the waste water being 
disposed on ice roads are not fit for human 
consumption. Concerned that this could 
contaminate subsistence food sources. 
Asked for a back up plan. 

Before being disposed on the ice road, 
waste water will go through the treatment 
system to ensure that it meets NWT Water 
Board standards. If treatment system cannot 
meet disposal criteria, wastewater will be 
hauled out to Inuvik. 

5.5.5.3 

Drilling Activities   
Concerned that flaring will affect permafrost 
integrity. 

The flaring program, including stacks and ice 
pads, will be designed by engineers so as 
not to affect permafrost. 

5.5.4.2 

Concerned about accidents and failure while 
drilling. Concerned about blowouts and the 
resulting impacts on environments. 

The potential for blowouts is very low. The 
blowout potential is higher when drilling 
much deeper for high pressure gas. An 
Emergency Response plan will be submitted 
to the EISC with the project description. The 
spill response plan is also in place for the 
Project to deal with accidental spills and 
equipment failure. 

12.8.2 
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Table 10-2 Summary of Public Consultation Issues and Responses (cont’d) 

Concerns/Comments Responses/Mitigation 
Document 

Section 
Drilling Activities (cont’d)   
Questioned if the operator is prepared in 
case the Project encounters huge gas or oil 
pockets. 

Gas or oil pockets are very unlikely, with 
only gas hydrates expected. There are 
already five wells drilled on this location, so 
there is considerable previous experience of 
drilling similar wells safely.  

12.8.2 

Concerned that the removal of gas hydrates 
would cause subsidence. 

The permafrost is at 600 to 650 m. Gas 
hydrates are at 900 m to 1100 m. 
Subsidence is unlikely to be an issue. The 
Program will remove material from the 
production zone. Sand production will be 
measured. One of the research questions is 
the quantity of sand produced during gas 
hydrate production. Sand will be injected into 
the production well. 

5.1 and 
5.2  

General   
Questioned if wildlife and environmental 
monitors will be hired when staging after the 
first winters work. 

Wildlife and Environmental monitors will be 
hired for each stage of the project. 

5.6 and 
12.4.1 

Concerned about the Project impact on polar 
bear dens. 

Information on polar bear dens will be 
obtained from ENR. In previous years, 
wildlife monitors have not reported any 
sitings of polar bear dens in the Project area. 
The Project will adhere to the recommended 
standard set back distance from bear dens. 

12.5  

Asked for updates on the Project after 
completion. Commented that they want a 
general overview presentation of the Project 
results, not a scientific report. 

Results from the previous projects done in 
1998 and 2002 have been published in a 
single volume sponsored by the Geological 
Survey of Canada. 
An overview presentation of the Project 
results could be provided to communities if 
required.  

5.2 
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11 Environmental Overview 
This section provides a baseline overview of environmental components of importance in 
the Project area (as defined in Section 4 and on Figure 4-1). The Project area includes 
land and nearshore waters in the vicinity of the Mallik L-38 site and adjacent water 
withdrawal site; the barge landing and equipment/supply staging site at Harry Channel, 
and the proposed ice road from Tununuk Point to Mallik Bay. Baseline information is 
also provided for the wider Mackenzie Delta region, particularly where relevant for the 
assessment of potential Project specific and cumulative effects (Section 12 and 13).  

In this document, the Mallik L-38 site, or “Project site”, refers to the area in the Mallik 
L-38 lease boundary (Figure 4-2). The term “Project footprint” refers to the area to be 
occupied by Project components including parts of the L-38 site (e.g., rig and flare pads, 
camp pads and storage areas), access roads, barge routes, water withdrawal sites and the 
Project staging site (Figure 4-1). The term “Project area” is used to identify an area 
defined by the Project footprint plus a 2 km wide buffer. This area, identified on 
Figure 4-1 corresponds to a conceptual maximum zone of influence of Project activities 
on most environmental components. Further details of how environmental effects were 
assessed in these spatial study areas are provided in Section 12. 

11.1 Terrain Description 

11.1.1 Project Area 
The Project area (Figure 4-1) spans the east central portion of the outer Mackenzie Delta 
and the extreme western edge of Richards Island. It is located in the Tuktoyaktuk Coastal 
Plain ecoregion. Most of this area lies at or close to sea level, and is characterized by low-
lying areas of recent sediments interspersed with numerous channels, lakes and coastal 
embayments. The area is subject to fluvial processes (flooding, deposition, erosion) 
associated with the Mackenzie River. It also experiences storm surges from the Beaufort 
Sea. Much of the Project area is inundated annually, and has a permanently high water 
table.  

Geologically, the Mackenzie Delta region is underlain by deltaic sandstones and shales of 
Mesozoic and Cenozoic age. The gas hydrate bearing layers studied by this Project are in 
clastic sedimentary rocks of the Tertiary Kugmallit and Mackenzie Bay sequences 
(Collett and Dallimore 2002). The Mackenzie Delta is an area of discontinuous 
permafrost, in a wider region of continuous permafrost (Heginbottom 2000).  

Soils in the outer delta vary in relation to permafrost depth, drainage and frequency of 
inundation. Areas where permafrost is found in one metre of the surface, Brunisolic, 
Regosolic or Glyesolic Static Cryosol soils have developed. Much of the Project area  
exhibits wetland characteristics, including Organic Cryosol soil development. Wetlands 
are typically composed of moderately decomposed fen peat, and polygonal peat bogs. 
Areas of recent deltaic deposition show little or no soil development. 

11.1.2 Mallik L-38 Site (Project Site) 
The Mallik L-38 site is composed of flat, low-lying deltaic silts, with elevation less than 
2 masl (Figure 11-1). It is subject to sedimentation from the Mackenzie Delta. Because of 
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its low-lying coastal position, the Project site is subject to inundation during storm surge 
events and sea spray during periods of high winds. Permafrost is present at the Project 
site and extends to more than 600 m depth (Collett and Dallimore 2002). The Mallik L-38 
lease site includes several anthropogenic features related to previous exploration and gas 
hydrate research projects (Figure 11-2). These include five wellheads and four sumps. 
North and east of the L-38 lease are tidal mudflats. These areas will be crossed by winter 
access roads. 

11.1.3 Staging Site 
The Harry Channel staging site is located on the east bank of the Harry Channel between 
Taglu Island and Fish Island. It is an existing area of disturbance comprising a barge 
mooring site and a gravel pad storage area (Figure 5-3). The site includes pilings 
associated with former use during exploration projects. Only previously disturbed areas 
will be used for staging in 2007.  

 

Figure 11-1 Mallik L-38 Site Overview 
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Figure 11-2 Mallik L-38 Wellheads 

11.2 Vegetation 
Vegetation communities at the Mallik L-38 site reflect both the brackish conditions and 
frequency of natural disturbance, and are common to low-lying coastal sites in much of 
the western Arctic (Figure 11-3). Two zones of vegetation can be recognized at the 
Project site, distributed in bands that roughly parallel the open water of the Mackenzie 
estuary (Beluga Bay) and reflect a gradient of influence of coastal processes. The band of 
vegetation nearest open water is a patchy mosaic of aquatic-emergent assemblages that 
occupy the terrestrial – estuarine interface. Species likely to occur in this zone include 
mare’s-tail (Hippuris sp.), goose grass species (Puccinellia sp.) and halophytic sedges. 
The first onshore band of vegetation is characterized by exposed silty sediments 
colonized by species with some tolerance for inundation and brackish conditions, 
including variegated horsetail (Equisetum variegatum Schleich.), dwarf scouring-rush 
(Equisetum scirpoides Michx.), Hoppner’s sedge (Carex subspathacea Wormskj.), 
curved sedge (Carex maritima Gunn.), and goose grass species (Puccinellia sp.) along 
with other sedges and grasses. Vegetation cover in this zone is relatively sparse, due to 
the frequency of disturbance by ice inundation, and this zone is easily recognized in aerial 
photographs as a narrow silty beach. Immediately inland of this zone, where the majority 
of the Mallik project activities will be done, is a zone of vegetation characterized by more 
or less complete cover of vascular plants with small, shallow, ponds scattered throughout. 
Narrow-leaved cotton-grass (Eriophorum angustifolium Honckeny) and fisher’s tundra-
grass (Dupontia fisheri R. Br.) are prominent in this zone, occurring with water sedge 
(Carex aquatilis Wahlenb.), pendantgrass (Arctophila fulva [Trin.]Rupr.) and a few 
scattered herbs, such as sudetan lousewort (Pedicularis sudetica Willd.).  
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Figure 11-3 Typical Project Site Vegetation 

11.2.1 Rare Plant Species and Uncommon Communities 
One rare plant species, roseroot (Rhodiola integrifolia Raf.), was found growing on the 
sparsely vegetated silty beach at the Project site in 2002 (Kemper 2005). Roseroot is 
ranked “sensitive” in the Northwest Territories (Carrière, pers. comm. 2005).  

Other rare species that have been collected from the outer Mackenzie Delta and that have 
some potential to occur at the site include fourleaf mare’s-tail (Hippuris tetraphylla L.), 
pacific silverweed (Argentia egedii [Wormsk.] Rydb.), Mackenzie’s sedge (Carex 
mackenziei Krecz.) and Arctic seashore willow (Salix ovalifolia Trautv. var. arctolitoralis 
[Hult.] Argus). There is potential to find all four of these species in the Project area. 
Arctic seashore willow and Mackenzie’s sedge are ranked “may be at risk” in the 
Northwest Territories, while pacific silverweed and fourleaf mare’s-tail are ranked 
“sensitive” (Carrière, pers. comm. 2005).  

No uncommon plant communities are known to be associated with the habitats at the 
Project site. This does not guarantee their absence however, as such occurrences are 
usually related to microsite variations in habitat characteristics, and cannot be ascertained 
without field surveys. 

11.3 Hydrology and Water Quality 
Waterbodies in the Project area include the Middle Channel of the Mackenzie River, 
Mallik Bay, Harry and Swan Channels, and a number of smaller streams and lakes. 
Mallik Bay is a coastal embayment on Richards Island, located in the outer Mackenzie 
River Delta. Harry and Swan Channels are outer channels in a fluvial plain environment 
and are part of the Mackenzie River. The area also has a high abundance of thermokarst 
lakes that are generally shallow (although some exceed 10 m in depth). Large tidal flats 
also occur.  
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Lake hydrology in the Project area is strongly influenced by their elevation relative to 
water levels in the Mackenzie River channels. Lakes are recharged by snowmelt, 
drainage from surface runoff and through spring flood events (Marsh 1998). These flood 
events occur during the Mackenzie River break-up when ice jams cause water to flood 
the adjacent lowlands. The Mackenzie River generally peaks in the delta between mid-
May and June (Carmack and Macdonald 2002).  

Flooding and flow reversals can also occur in these streams and channels during storm 
surge events that push saline water upstream (Marsh 1998). In the Mallik L-38 site, ponds 
can have elevated natural salinity to about 5 ppt of chloride from storm surge activity 
(Dallimore, pers. comm. 2006).  

Mallik Bay and adjacent nearshore waters are turbid and brackish in summer. Turbidity is 
mainly caused by sediment carried by the Mackenzie River. Mallik Bay and the 
nearshore Beaufort Sea areas for more than 2 km north from the Mallik L-38 site are 
generally shallow and largely freeze to the bottom in winter. Deeper areas of Mallik Bay 
are not groundfast and provide over-wintering fish habitat. During winter, shallow ponds, 
lakes and streams in the vicinity of the Mallik L-38 are also likely to freeze to the bottom. 

11.4 Aquatic Resources 
The Project area supports a mixture of freshwater, anadromous and marine fish species. 
There are no fish species listed by COSEWIC or the Species at Risk Act for the Project 
area. Table 11-1 provides a list of common species in this area. 

Table 11-1 Common Fish Species Known to Occur in the Project Area 
Common Name Scientific Name  Marine/Anadromous/Freshwater 

Broad whitefish Coregonus nasus Anadromous 
Lake whitefish C. clupeaformis Anadromous 
Arctic cisco C. autumnalis Anadromous 
Least cisco C. sardinella Anadromous 
Inconnu Stenodus leucichthys Anadromous 
Lake trout Salvelinus namaycush Freshwater 
Northern pike Esox lucius Freshwater 
Burbot Lota lota Freshwater 
Ninespine stickleback Pungitus pungitus Freshwater 
Pacific herring 
(blue herring) 

Clupea harengus pallasi Marine 

Arctic flounder Liopsetta glacialis Marine 
Starry flounder Platichthys stellatus Marine 
Fourhorn sculpin Myoxocephalus quadricornis Marine 
Saffron cod Eleginus gracilis Marine 
Rainbow smelt Osmerus mordax Marine 
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There are five coregonid (whitefish) species commonly found in the Project area and all 
are important subsistent harvested species. These species include broad and lake 
whitefish, least and Arctic cisco, and inconnu. All five species use Mallik Bay, adjacent 
coastal areas and Mackenzie River channels as a migration corridor, and for feeding, 
rearing and overwintering (Percy 1975; Lawrence et al. 1984; Reist and Bond 1988). 
Broad and lake whitefish, and least cisco are known to use those stream and lake systems 
on Richards Island that are connected to the coast or outer channels (Lawrence et al. 
1984). These connected lakes are also used for feeding and rearing, and the deeper lakes 
for overwintering as well. Overwintering habitat might be a limiting factor to 
Arctic anadromous and freshwater fish populations (Sekerak et al. 1992) and is likely to 
be the case for the Project area. Inconnu are abundant in Mallik Bay during the summer 
(Evans et al. 2002). The Tuktoyaktuk Community Conservation Plan identifies 
Mallik Bay as being important habitat for both broad and lake whitefish. No spawning by 
coregonids occur on Richards Island. All five species of coregonid are believed to 
migrate up the Mackenzie River or its tributaries to spawn (Reist and Bond 1988). 

Lake trout generally do not use the brackish turbid waters of the Mackenzie estuary 
(Lawrence et al. 1984) however occasionally they are caught in or around Mallik Bay 
(Lawrence et al. 1984; Percy 1975). Lake trout can be found in some of the deeper lakes 
on Richards Island (Lawrence et al. 1984).  

On Richards Island burbot distribution is similar to that of lake trout (Lawrence et al. 
1984). Their coastal distribution is generally restricted to fresher waters (Lawrence et al. 
1984). Other freshwater fish such as northern pike and nine spine stickleback are 
generally found in freshwater lakes on Richards Island, although stickleback have been 
occasionally captured in coastal waters as well (Lawrence et al. 1984).  

A number of marine species use Mallik Bay and adjacent coastal waters. Both starry and 
Arctic flounder are known to overwinter in Mallik Bay (Percy 1975) and can occur 
throughout the year. Fall catches of sexually maturing Pacific herring were reported to be 
abundant off Richards Island including Mallik Bay (Lawrence et al. 1984). Rainbow 
smelt have been captured at the entrance to Mallik Bay during summer and in Mallik Bay 
during fall (Lawrence et al. 1984). Saffron cod are known to occur off Richards Island 
(Lawrence et al. 1984).  

11.5 Wildlife 
The habitat types in the Project area support a number of wildlife species including 
territorially- and federally-listed species of special conservation status (Table 11-2).  

11.5.1 Migratory Birds 
The Mackenzie Delta provides key migratory bird habitat for a variety of shorebird and 
waterfowl species. Areas in proximity to the Project of particular importance to migratory 
birds include KIBS (Figure 4-1). Waterfowl (e.g., geese, ducks, swans) prefer habitat in 
marshy lowland areas with sedge, grass and horsetail vegetation. Shorebirds (e.g., 
sandpipers) congregate along areas with wet sedge, patterned ground and moist tundra in 
close proximity to water. Areas of higher elevation provide suitable habitat for species 
such as passerines, owls, raptors and grouse. Federally- and territorially-listed bird 
species with potential to be found in the Project area are listed in Table 11-2. A complete 
list of birds found in the Mackenzie Delta region can be found in Mallory and Fontaine 
(2004). 
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Table 11-2 Selected Wildlife Species with Special Conservation Status in the 
Project Area 

Species NWT/ENR1 COSEWIC2 SARA3

Marine Mammals 
Polar bear Sensitive Special Concern Not Yet Listed4  
Terrestrial Mammals 
Grizzly bear Sensitive Special Concern Not Yet Listed4  
Wolverine Sensitive Special Concern Not Yet Listed4  
Migratory Birds 
Eskimo curlew At Risk Endangered Schedule 1 
Peregrine falcon  
(tundrius subspecies) 

May Be At Risk Special Concern Schedule 3 

Short-eared owl Sensitive Special Concern Schedule 3 
Northern pintail Sensitive Not Listed Not Listed 
Lesser scaup Sensitive Not Listed Not Listed 
Common eider Sensitive Not Listed Not Listed 
King eider Sensitive Not Listed Not Listed 
Long-tailed duck Sensitive Not Listed Not Listed 
Harlequin duck Sensitive Not Listed Not Listed 
Black scoter Sensitive Not Listed Not Listed 
Surf scoter Sensitive Not Listed Not Listed 
White-winged scoter Sensitive Not Listed Not Listed 
Arctic tern Sensitive Not Listed Not Listed 
Least sandpiper Sensitive Not Listed Not Listed 
Semi-palmated sandpiper Sensitive Not Listed Not Listed 
Hudsonian godwit Sensitive Not Listed Not Listed 
Red phalarope Sensitive Not Listed Not Listed 
Whimbrel Sensitive Not Listed Not Listed 
Common snipe Sensitive Not Listed Not Listed 
American golden plover Sensitive Not Listed Not Listed 

NOTES: 
1. Environment and Natural Resources, Government of the Northwest Territories 
2. Committee on the Status of Endangered Wildlife in Canada 
3. Species at Risk Act 
4. Species currently being evaluated for inclusion under SARA Schedule 1. 
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Shorebirds, waterfowl and other migratory bird species are particularly sensitive to 
disturbances through the critical stages of nesting, brood-rearing, moulting and staging 
(Latour et al. 2006). Migratory birds arrive in the Mackenzie Delta starting in early May 
and return to southern over-wintering sites beginning in late August.  

In general, the Project area does not support raptor habitat, although Project activities 
might overlap with snow owl habitat. Tundra peregrine falcons, bald eagle, gyrfalcon and 
short-eared owl also live in the Mackenzie Delta, generally nesting in drier (i.e., higher) 
areas.  

Willow ptarmigan and hoary redpolls are the only bird species known to over-winter in 
the Project area. These species are likely to be found on higher ground with shrub 
vegetation suitable for nesting and cover. 

11.5.2 Terrestrial Mammals 
The geographic range of many terrestrial mammal species extends into the Project area, 
including barren-ground grizzly bear, barren-ground caribou, moose, wolverine, beaver, 
muskrat, Arctic fox, wolf, marten, lynx, hare (Arctic and snowshoe), and a number of 
rodent species. However, frequent flooding of low-lying lands, including the Mallik L-38 
site, results in relatively low habitat suitability for many of these species. 

The lack of topographic relief in the western portion of Richards Island and in particular, 
the Mallik L-38 site and surrounding low-lying area, limits denning sites for grizzly 
bears. Rather, grizzly bears select areas with some topography (e.g., small hills) and 
gravely to sandy soils for denning. Grizzly bear have been known to use low-lying 
coastal areas in early spring, then shift to upland habitats following green-up of 
vegetation (Pearson and Nagy 1976). Early spring/summer food sources include 
waterfowl colonies along the coast and caribou carrion with grizzly bears transitioning to 
a more vegetarian diet as the summer progresses. 

Denning sites for Arctic fox can be expected in the Project area. Arctic fox den in the soft 
active layer along river beds. Arctic fox are known to have extensive ranges while 
scavenging carrion and hunting lemmings and birds (ICCP 2000). Arctic fox are active 
over the ice during winter months, returning to denning sites in April. Litters are birthed 
during the spring with 8-20 cubs. Foxes tend to stay close to their den sites through the 
summer, returning to winter ranges with freeze-up beginning in October. 

Moose and caribou are occasionally harvested in the Project area (Fabijan et al. 1993). 
Caribou are more numerous east of the East Channel, where the high ground tundra 
provides calving grounds and over-wintering habitat for the Bluenose-West and Cape 
Bathurst caribou herds (Nagy et al. 1999). Wolves tend to follow a movement pattern 
similar to caribou.  

11.5.3 Marine Mammals 
Polar bears (Ursus maritimus) are the only marine mammal species that might be present 
in the area during Project activities. Three other marine mammal species: beluga whale 
(Delphinapterus leucas), ringed (Phoca hispida) and bearded seals (Erignathus barbatus) 
might occur in the Project area but only during the open water season and not during 
winter when Project activities are occurring. All four species are important for 
subsistence harvesting to the Inuvialuit. Bowhead whales (Balaena mysticetus) occur in 
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the Canadian Beaufort Sea but would not be expected to occur in the Project area due to 
the shallow water depths of the nearshore areas adjacent to Mallik Bay.  

Mallik Bay and surrounding coastal waters are in the Beaufort Sea Beluga Management 
Zone 2 as identified in the Beaufort Sea Beluga Management Plan (FJMC 2001). 
Beaufort Sea Beluga Management Zone 2 is a travel corridor for beluga although some 
feeding, calving and nursing might also occur in this zone. Beluga enter this area around 
late June with the return migration to the Bering Sea beginning around late August 
(Harwood and Smith 2002),  

Ringed and bearded seals might be present during the open water season. In winter the 
groundfast ice and shallow water depths restrict or prevent the use of the Project area by 
seals. 

During the open water season polar bears are generally found offshore and associated 
with the pack ice. During winter months female polar bears move towards shore and 
sometimes build dens along the coastline. There is a strong ecological relationship 
between polar bears and seals (Stirling 2002) and therefore polar bears are generally 
found in areas where seals are present, or in relatively close proximity. This is 
particularly important if the bear is in a state of partial hibernation, and continues to feed. 
In the Beaufort Sea polar bears predominantly feed on ringed seals and to a lesser extent 
bearded seals (Stirling 2002). The Mallik Bay area provides poor seal habitat in winter 
therefore limiting any potential food supply for polar bear. Although polar bears can 
occur in Mallik Bay and surrounding area, the area does not constitute good polar bear 
habitat. 

11.6 Cultural and Heritage Resources 
Because of the lack of archaeological assessment work that has been done in the Project 
area, there is little evidence of pre-contact period occupation of the Project area. 
Although several archaeological studies have been completed in the Mackenzie Delta 
since the early 1970s, most of the research has focused on the eastern outer Delta and 
portions of southern Richards Island. Of the few archaeological sites known in proximity 
to the Project area, one is a pre-contact period isolated artifact find, while the other is a 
small pre-contact period artifact scatter. Artifact scatter NhTv 1 is located near Old Trout 
Lake in the southern part of KIBS. Isolated find NiTw 4 is situated on the highest point of 
Niglintgak Island, also in KIBS.  

The areas that will be developed as the result of the proposed Project occur in an area of 
alluvial shoreline on the northern tip of Richards Island and adjacent to Mallik Bay. The 
area provides access to resources that would have been valuable for traditional 
harvesting, such as beluga whale, birds and fish. This might have resulted in historic or 
traditional settlement use in and around Mallik Bay. However, as the Project site is 
located in an active deposition and erosion floodplain, the potential for the identification 
of archaeological sites in the Project site is low.  

11.7 Air Quality 
Site-specific information on background air quality conditions in the Mackenzie Delta -
Beaufort area is limited, however, short-term monitoring results near Inuvik and Richards 
Island (Slaney 1973a, 1973b) indicate that ambient SO2 and NO2 levels are below method 
detection limits.  
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In 2003, the Government of the Northwest Territories installed an air quality monitoring 
station in Inuvik. The results of the monitoring for that year indicate sulphur dioxide 
(SO2) levels are more than ten times lower than Northwest Territories Standards 
(Table 11-1). The station recorded nitrogen dioxide (NO2) levels that were well below 
Canadian National Ambient Air Quality Objectives (Government of the Northwest 
Territories 2003). There are no Northwest Territories standards for NO2. It is expected 
that background levels for SO2 and NO2 for the Project area would be similarly low 
because of the lack of current development and industrial activity in the region. 
Table 11-3 identifies ambient air quality standards for the Northwest Territories.  

Table 11-3 Northwest Territories Ambient Air Quality Standards 
Parameter 

 
Standard 
(in µg/m3)1 

Standard 
(in ppbv)2 

Sulphur Dioxide (SO2) 
 1-hour average 450 172 
 24-hour average 150 57 
 Annual arithmetic mean 30 11 
Ground Level Ozone 
 8-hour running average 127 65 
Total Suspended Particulate 
 24-hour average 120 N/A 
 Annual geometric mean 60 N/A 
Fine Particulate Matter (PM2.5) 
 24-hour average 30 N/A 

NOTES: 
1. Micrograms per cubic metre  
2. Parts per billion by volume 

SOURCE: Government of the Northwest Territories 2002 

Exploratory drilling projects in the Mackenzie Delta are not thought to significantly 
affect local or regional air quality. For example, EnCana planned to flare about 
850 x 103 m3 at both Umiak N-05 and N-16 wells (KAVIK-AXYS 2004b) and Chevron 
proposed flaring of about 1 200 x 103 m3 per zone at Ellice I-48 on Ellice Island (KAVIK-
AXYS 2004a). In each of the cases listed above, sweet gas was flared. Results from 
modeling air quality parameters (fine particulate matter, ground level ozone, total 
suspended particles and nitrogen dioxide) at Chevron’s Ellice well predicted that 
emissions would be much less than Northwest Territories ambient air quality criteria and 
presents no concern for human health or ecological receptors (KAVIK-AXYS 2004a). 
The results from the Ellice site would be considered a conservative estimate for emissions 
resulting from the flaring during the Project. The volume of gas flared per day during the 
Gas Hydrates Research Project will be modest in comparison to recent conventional 
natural gas test wells. 
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12 Proposed Mitigation and Anticipated 
Environmental Impacts 

12.1 Overview 
This section describes the potential impacts of Project activities on Valued Components 
(VCs), mitigation measures to reduce, control or eliminate the impacts, and the 
implications of residual impacts that might ensue. The potential environmental effects 
were identified through public consultation, review of the previous Mallik research 
projects (including past field reconnaissance of the Project area), and review of existing 
scientific literature, maps, the Inuvialuit community conservation plans (CCPs) and the 
Inuvialuit Harvest Study (Fabijan et al. 1993).  

During both years, Project activities will be confined to drilling, staging/barge landing 
sites and ice roads that have been previously used. Furthermore, drilling and testing 
phases are localized and will be done in the winter months, avoiding key periods for 
wildlife and traditional harvesting activities. Project activities will follow Indian and 
Northern Affairs Canada's Environmental Operating Guidelines: Hydrocarbon Well Sites 
in Northern Canada and best management practices established by the drilling industry. 
It is anticipated that these factors, along with the implementation of the proposed 
mitigation measures, will result in negligible residual impact on the VCs and that Project 
activities will not contribute measurably to cumulative effects in the area (see 
Section 13). 

12.2 Spatial and Temporal Scope 
The spatial scope of assessment included three scales. The Mallik L-38 lease site 
(“Project site”) is the location for most activity, and is hence the primary focus of the 
assessment. The Project footprint was also assessed, comprising parts of L-38 to be used 
by the Project, on ice and overland access routes, the Harry Channel staging area, and the 
water withdrawal site on Swan channel. Where necessary to assess the effects of the 
Project on wide ranging environmental components (e.g. water quality, wildlife), a larger 
study was used (“Project area”) comprising the footprint plus a 2 km assessment buffer 
(Figure 4-1). 

The temporal scope predominately mirrored the two year Project schedule (Section 6). 
The assessment also considered past uses of the L-38 site, and their potential to interact 
with proposed activities. Effects potentially lasting beyond the Project schedule were 
considered. However, since ground disturbance is not anticipated (beyond very small 
areas associated with flare stack piling and drilling of the monitoring well), the potential 
for long term impacts are limited to the effects of accidents and malfunctions, or residual 
effects of sensory disturbance.       

12.3 Valued Components 
A Valued Component (VC) is defined as an environmental, social, economic or cultural 
component that is considered important by local communities, the proponent, technical 
specialists and/or government. Valued Components will be assessed in order to present a 
comprehensive and systematic overview of the possible effects of Project activities on the 
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environment. Valued Components provide insight into the broader environmental and 
social implications of the Project. 

Candidate VCs were identified for the Project area based on the traditional and other land 
uses (Section 9), community consultation (Section 10) and environmental overview 
(Section 11). Candidate VCs were screened to select final VCs based on their potential to 
be affected (in the short- or long-term) by Project activities. Candidate VCs were 
excluded if they did not overlap temporally or spatially with the Project area, or if there is 
no or negligible potential for the Project to impact them. Selected VCs and the rationale 
for selection are provided in Table 12-1.  

Table 12-1 Candidate and Selected Valued Components in the Project Area 
and Rationale for Selection  

Candidate 
VC Selected VC? Selection Rationale 

Terrain, soil 
and 
permafrost 

YES • Activities on land might cause surface rutting. 
• Drilling of a new well bore and flare stack piling involve minor surface 

disturbances.  
• Flaring could cause localized thawing of the active layer. 
• Spills might cause local impacts to surface soil and permafrost. 

Vegetation  YES • Localized disturbance might potentially impact populations of the rare 
plant: roseroot (Rhodiola integrifolia).  

• Localized disturbance and loss of vegetation might result from the 
movement of vehicles, creation of ice pads, and construction of 
temporary sheds for monitoring equipment. 

• Potential impacts to vegetation resulting from melting of the flare pad 
during flaring and prolonged thawing in the spring. 

• Potential impacts to vegetation from accidental spills  
Air quality NO • Previous modeling studies (KAVIK-AXYS 2004a) indicate flaring 

emissions from exploratory drilling projects comparable to the proposed 
Project do not exceed Northwest Territories Air Quality Guidelines. 
Flare modeling will be done for the proposed Project before flaring. 

• Most emission sources are diesel-powered engines. Emissions are 
temporary in nature, will be rapidly dispersed, and are not expected to 
exceed Northwest Territories Air Quality Guidelines. 

• Incinerator emissions are not expected to exceed Canada-wide 
standards for dioxins, furans and mercury emissions. 

Water quality – 
YES 

• Water quality might potentially be affected by hydrocarbon and 
untreated wastewater spills or by other accidental releases of 
deleterious substances. 

Hydrology – 
NO 

• Water supplies will be withdrawn from channels of the Mackenzie River. 
There will be no measurable effect on flows or water levels due to water 
withdrawal for the Project. 

Water and 
Aquatic 
Resources 

Fish and fish 
habitat – YES 

• A number of important freshwater, anadromous and marine species 
occur in the Project area. 

• Accidental spills and releases could affect fish and fish habitat. 
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Table 12-1 Candidate and Selected Valued Components in the Project Area 
and Rationale for Selection (cont’d) 

Candidate 
VC Selected VC? Selection Rationale 

Migratory birds 
and habitat – 
YES 

• Advance staging activities in September will occur in the latter part of 
fall staging for migratory birds. 

• Ice road/pad construction have minor potential to impact bird habitat 
• Inspection visits in summer 2007 and 2008 have potential to disturb 

migratory birds 
Marine Mammals and Habitat 
Beluga whale, 
Ringed seal, 
Bearded seal – 
NO  

• Project activities will occur after beluga whales have left Mackenzie 
Delta nearshore waters. 

• Limited spatial overlap of Project activities with beluga distribution – 
waters around Project site are shallow (less than 2 m depth), and are 
predominately groundfast in winter. 

• Project activities will occur outside of the Beluga Management Zone 1A 
and minimal activity will occur in Zone 2. 

• Limited spatial overlap of Project activities with seal distribution. 
• Mitigation of potential water quality impacts will protect habitat. 

Polar bear – 
YES 

• Coastal polar bears might be denning or foraging in Project area. 

Terrestrial Mammals and Habitat 
Barren ground 
caribou, 
moose, 
wolverine – 
NO  

• Limited temporal and/or spatial overlap of Project activities with barren 
ground caribou, moose and/or wolverine range. 

• Mitigation of potential vegetation impacts will protect wildlife habitat. 

Wildlife 
Resources 

Grizzly bear – 
YES 

• The Project area supports potential spring, summer and fall foraging 
and denning habitat for grizzly bear. 

Traditional 
camp area – 
NO  

• No known traditional camps are found in the Project area. 

Beluga hunting 
– NO  

• Project activities will occur outside of the Beluga Management Zone 1A. 

Polar bear 
hunting – NO  

• No polar bear hunting occurs in the Project area. 

Fishing – 
NO  

• Open water activities are limited to advance staging activities in late fall 
and little impact on fish or fish habitat is anticipated. 

• Minimal temporal overlap of the Project with special fish management 
areas. 

Inuvialuit 
Harvesting 

Bird hunting – 
NO  

• Minimal temporal and spatial overlap of Project with spring and fall 
goose hunting. 

• No specific concerns raised during community consultation. 
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Table 12-1 Candidate and Selected Valued Components in the Project Area 
and Rationale for Selection (cont’d) 

Candidate 
VC Selected VC? Selection Rationale 

Historical 
Resources  

Archaeological 
sites – NO  

• Low archaeological potential due to the active depositional and 
erosional nature of the floodplain. 

• If heritage sites are subsequently identified during the Project, impact 
avoidance measures will be undertaken. 

12.4 Strategies for Successful Implementation of Mitigation 
Measures 

Successful implementation of mitigation measures will result in the Project having little 
or no residual effects on the environment. The Project personnel are responsible for 
adhering to the terms of the regulatory approvals and implementing the mitigation 
measures prescribed in this Project Description. The Project will employ Environmental 
and Wildlife Monitors during all phases of operations in both years. The Project’s 
communication strategies will ensure mitigation measures are implemented effectively. 

12.4.1 Environment Monitor/Wildlife Monitor 
A qualified Inuvialuit Environmental Monitor will be onsite throughout Project 
operations in both years. The Environmental Monitor will possess adequate training, 
experience and knowledge of the local area. It will be the responsibility of the 
Environmental Monitor to: 

• communicate environmental concerns 

• identify activities that have the most potential to result in negative impacts on the 
environment 

• document relevant information for Indian and Northern Affairs Canada and other 
regulatory authorities 

• liaise with supervisors 

Inuvialuit Wildlife Monitor(s) will be employed for the duration of the Project. The 
Wildlife Monitor will possess knowledge of the local area and have experience handling 
firearms. The Wildlife Monitor’s primary responsibilities will be to: 

• mitigate impacts to wildlife in the vicinity of the Project, and, 
• manage interactions between wildlife and Project personnel and equipment. 

The Wildlife and Environmental Monitors will work closely together with the common 
goal of mitigating impacts to the environment. 
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12.4.2 Communication 
The following activities will be undertaken to ensure that environmental issues associated 
with the Project are communicated, ensuring effective implementation of mitigation 
measures: 

• A Project kick-off meeting will be held with Project personnel before start-up of 
Project activities each year. The terms and conditions of the regulatory approvals and 
the mitigation measures will be reviewed 

• Responsible parties will ensure that the crews understand the components of the 
mitigation measures presented in Table 12-2, and elsewhere in this Project 
Description, related to the tasks they are performing 

• Project supervisors will meet with the Environmental and Wildlife Monitors before 
Project start-up to explain the details of the Project plan and discuss specific 
environmental concerns—they will meet on a regular basis to ensure that the 
Monitors are kept up-to-date on the Project status 

• There will be daily meetings held with the Monitors to communicate environmental 
concerns to Project personnel. 

12.5 Mitigation of Potential Impacts on VCs 
The mitigation measures outlined in Table 12-2 will be implemented for the protection of 
the VCs selected in Table 12-1.  

Table 12-2 Potential Impacts and Mitigations for Valued Components 

Potential Impacts on Valued 
Components Mitigation 

Terrain, Soil and Permafrost 

Shoreline/lowland 
disturbance and erosion 
• Equipment and supply 

staging, ice road and well 
pad construction, and use of 
vibrating units have 
potential to disturb 
underlying soils through 
vehicle and equipment use 

• Existing sump sites at the L-
38 site might be vulnerable 
to new disturbance 

• Equipment will be unloaded using barge ramps that will protect 
channel banks. 

• Equipment will be unloaded and stored on the adjacent storage 
area composed of a gravel pad. 

• Overland ice roads and ice pads will be constructed using low 
ground pressure vehicles. Constructed ice roads will have a 
minimum thickness of 15 cm. 

• Rutting will be avoided. Vehicle movements will be suspended if 
rutting occurs. 

• Mushroom shoes or boots will be used on bladed equipment. 
• Vibrator units will only be used on land when at least 20 cm of 

snow and ice are present, or on a constructed ice road. 
• Existing sump sites will be avoided to the extent possible during 

the proposed Project. No piling will take place on a sump site to 
protect the integrity of the cap and sub-surface containment. 
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Table 12-2 Potential Impacts and Mitigations for Valued Components (cont’d) 
Potential Impacts on Valued 

Components Mitigation 

Terrain, Soil and Permafrost (cont’d) 

Melting of active layer and/or 
permafrost 
• Drilling processes and 

flaring might cause local 
melting of the active layer 
and permafrost 

• Ice flare pad (minimum 30 cm thickness) will be constructed based 
on flare rates and temperature dispersal modeling. The flare pad 
will act as an insulation barrier to avoid thawing of surface 
vegetation or active layer. The status of the flare pad will be 
regularly monitored and flaring will be suspended and the pad 
reinsulated if ground level thawing becomes a concern. 

• Use of potassium chloride (KCl) and mud chillers during drilling 
will prevent permafrost degradation in the well bore. 

• If ground disturbance is unavoidable (e.g., in the course of spill 
clean-up), the surface will be immediately reinsulated using 
uncontaminated cut vegetation and disturbed soil. 

Vegetation Communities (Including Rare Plants) 

Localized loss or damage of 
vegetation 
• Damage or loss of 

vegetation under  
monitoring sheds, left on 
site through the summer 
2007 

• Damage to vegetation 
(potentially rare plants or 
uncommon communities) 
from vehicle and vibrating 
unit operations or accidental 
spills 

• Compaction of vegetation 
and effects of delayed 
melting associated with ice 
pads 

• Flaring might result in local 
melting of insulating snow 
cover and prolonged 
thawing in the spring 

• Operations on land will be confined to winter (frozen ground) 
conditions. 

• Ice roads and ice pads of at least 15 cm thickness will be used to 
protect surface vegetation and prevent compaction. 

• Low ground pressure equipment will be used during ice road 
construction on land to protect surface vegetation and prevent 
compaction. 

• No other equipment or materials than absolutely necessary will be 
placed on shore before the construction of ice roads and ice pads. 
Onshore ice pads and ice road footprints will be minimized. 

• Vibrator units will only be used on land when at least 20 cm of 
snow and ice are present, or on a constructed ice road. 

• Flare pad size and depth will be modeled to avoid thawing surface 
vegetation or soil. Flaring will be suspended and the ice pad will 
be reconstructed if ground level thawing becomes a concern. 

• Lease and access boundaries will be clearly identified with survey 
stakes and signage to ensure ground disturbance does not occur 
outside the Project site. 

• Where vegetation removal or damage is deemed absolutely 
necessary, for example in the case of spill clean-up, the area will 
be reinsulated with uncontaminated cut vegetation and disturbed 
soil to prevent possible melting of permafrost and facilitate 
re-vegetation. 
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Table 12-2 Potential Impacts and Mitigations for Valued Components (cont’d) 
Potential Impacts on Valued 

Components Mitigation 

Water Quality 

Potential impacts to surface 
water quality  
• Impacts to water quality 

might occur due to surface 
disturbance and erosion, 
hydrocarbon spills and 
untreated wastewater 
releases 

• There will be no drilling sumps. All drilling waste will be trucked to 
an approved disposal facility. 

• There will be no unauthorized waste discharges to surface waters 
or to land. All wastes will be contained and disposed of in 
approved facilities designed for proper containment, treatment and 
disposal according to Northwest Territories Water Board permit 
requirements. 

• All Project activities will take place on constructed ice pads or ice 
roads that will facilitate thorough clean up of any accidental spills 
and protect soils from erosion and contamination which could 
subsequently affect surface water quality (see Appendix A). 

• Fuel containment and handling procedures (Appendix A) will 
minimize the risk of fuel spills. 

• In the event of accidental spills, the Emergency Response and 
Spill Prevention Plan (Appendix A) will ensure containment, 
thorough clean up and proper disposal of absorbent materials and 
contaminated snow and ice.  

• Fuel will either be stored in 70 m3 capacity tanks and contained in 
lined onsite storage area with a snow/ice berm (Year 1), or stored 
in Envirotanks (with built-in secondary containment) on fuel 
storage ice pad. 

• Drilling fluids will be transported in vacuum trucks. 
• Drill cuttings and low-risk hazardous waste will be stored in lined 

sea-cans in containment areas delineated by a snow/ice berm. 
• Before site abandonment, all working areas will be inspected for 

contaminant residues and cleaned up as required. 

Fish and Fish Habitat 

Potential fish entrainment and 
mortality 
• Water withdrawal using 

pumps and hoses 
(necessary to make ice 
pads and roads) might 
result in fish kills 

• Suction hoses and screens used for water withdrawal will be 
designed and operated according to the Freshwater Intake End-of-
pipe Fish Screen Guidelines (Department of Fisheries and Oceans 
Canada 1995). 

• Regular inspections of water trucks will be done to ensure 
compliance. 

• Mitigation for water quality listed above will protect fish and fish 
habitat. 
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Table 12-2 Potential Impacts and Mitigations for Valued Components (cont’d) 
Potential Impacts on Valued 

Components Mitigation 

Migratory Birds and Habitat 

Temporary sensory 
disturbance of migratory 
birds 
• Advance barge staging in 

September 2007 might flush 
birds from preferred 
staging/nesting locations 

• Helicopter inspections might 
increase sensory 
disturbance  

• Barge landing site is located outside KIBS boundary 
• Efforts will be made to do barging activities in mid- to late 

September to limit disturbance to staging birds. 
• Disruptions to migratory birds will be kept to a minimum by 

installing barges in the shortest possible timeframe.  
• Barge travel routes will avoid passage near coastlines and 

approach staging locations perpendicular to the shore to limit the 
spatial extent of impacts to birds (if present). 

• The number of helicopter supported inspection flights will be 
limited to 3-5 in summer 2007. Only one inspection visit will eb 
required in summer 2008.  

• Inuvialuit Game Council Overflight Guidelines (Appendix B) will be 
followed, wherever possible. Observed concentrations of 
migratory birds will be avoided (1000 m vertically, 1500 m 
horizontally). 

• Wildlife monitors will be present and consulted during activities. 

Grizzly Bear and Polar Bear 

Disturbance of Denning or 
Foraging Bears 
• Direct disturbance 
• Sensory disturbance on 

land and by aircraft 

• ENR to provide location of historic den locations and do a denning 
survey before Project start-up to allow avoidance by greater than 
300 m. 

• Avoidance will be the primary mitigation. Project participates will 
liaise with ENR, and will incorporate the results of ENR den 
location information into the Project. A 300 m exclusion area will 
be established around any known denning sites. 

• Wildlife monitors will be used 
• Inuvialuit Game Council Overflight Guidelines (IGC 2002; 

Appendix B) will be followed, wherever possible.  

Bear-Human Interactions 
• Attractants 
• Safety 

• Avoidance will be the primary mitigation. If a bear is sighted, it will 
be avoided and allowed to leave the area. Activities will be 
suspended or relocated as necessary. 

• Garbage will be stored in bins with heavy lids to contain odours 
until incineration. 

• ENR Bear Encounter Response Guidelines for Oil and Gas 
Projects will be followed (ENR 2005; Appendix I).  

• Wildlife Monitors will be used to monitor bear activity, and to 
manage bear encounters. Bears will not be harassed. 
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12.6 Residual Effects of the Project on the Environment 
Assessments of potential residual environmental effects of the Project after mitigation 
were based on the criteria presented in Table 12-3. Potential residual environmental 
effects and their significance were assessed on the basis of current ecological 
information, Traditional Knowledge, professional judgment and knowledge of the Project 
area. Potential residual effects of the Project after implementation of mitigation measures 
are discussed in Sections 12.3.1 – 12.3.6 and summarized in Table 12-4. 

Table 12-3 Assessment Criteria for Potential Residual Environmental Effects 
Criteria Potential Outcomes 

Duration 
Short-Term: 
Effect lasts for duration 
of Project 

Medium-Term: 
Effect lasts for up to 
5 years after activity 
ceases 

Long-Term: 
Effect lasts greater than 
5 years after activity 
ceases 

Frequency Once: 
Effect occurs once 

Intermittent: 
Effect occurs 
intermittently 

Continuous: 
Effect occurs 
continuously 

Seasonal Timing 
Season-Specific 
Effect is restricted to a particular 
season or season(s) 

Non Season-Specific 
Effect could occur year round 

Geographic Extent Project Footprint, Localized or Regional 

Reversibility Reversible or Irreversible 

Magnitude of effect 
change relative to VC 
benchmark (see 
KAVIK-AXYS 2002) 

None/negligible 
Low 
 
Class 3 Effect1 

Moderate 
 
Class 2 Effect2 

High 
 
Class 1 Effect3 

NOTES: 
1 Class 1 Effect: The predicted trend in the measurable parameter under projected levels of development 

could threaten the sustainability of the VC in the study area, and should be considered of management 
concern. 

2 Class 2 Effect: The predicted trend in the measurable parameter under projected levels of development 
will likely result in a decline in the VC to lower than baseline, but stable levels in the study area after 
project closure and into the foreseeable future. 

3 Class 3 Effect: The predicted trend in the measurable parameter under projected levels of development 
might result in a decline in the VC in the study area during the life of the project, but VC levels should 
recover to baseline after project closure. 
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Table 12-4 Summary of Residual Project Effects 
Valued Component Potential Residual Effects Significance 

Terrain, Soil and Permafrost 
 

Medium to long term, confined to footprint, 
reversible and negligible in magnitude 

Not Significant 

Vegetation Communities, including 
Rare Plants 

Medium term, confined to footprint, reversible 
and negligible in magnitude 

Not Significant 

Water Quality Short term, localized, reversible and 
negligible in magnitude 

Not Significant 

Fish and Fish Habitat Short term, localized, reversible and 
negligible in magnitude 

Not Significant 

Migratory Birds and Habitat Short-term, localized, reversible and 
negligible in magnitude 

Not Significant 

Polar Bear/Grizzly Bear Short term, localized, reversible and 
negligible in magnitude 

Not Significant 

12.6.1 Terrain, Soil and Permafrost 
The Mallik L-38 site lies only a few metres from shoreline and 1 to 2 masl. It is 
characterized by soft, recently deposited sands and muds, and grass-dominated 
vegetation. This site is subject to natural disturbances in the form of seasonal storms, ice 
scour and annual inundation.  

The Project does not require a drilling waste sump. Very small areas of ground 
disturbance will occur at the flare pad pilings and at the well centre. No other ground 
disturbance is planned. Rutting on the access road will be avoided by the use of low 
ground pressure vehicles for construction, and maintenance of greater than 15 cm of ice 
depth for vehicle gravel. Only the “outer” access route across tidal flats will be employed 
to minimise potential rutting of terrestrial areas. 

Disturbances due to previous drilling programs at the site (e.g. sumps) appear to be 
recovering rapidly, and are well vegetated. Existing sumps will be avoided to the extent 
possible during the proposed Program. No piling will take place on a sump site to protect 
the integrity of the cap and sub-surface containment.  

The remaining potential sources of ground disturbance or impacts to permafrost will be 
mitigated by measures to be implemented during the Project. No additional disturbance is 
anticipated at the Harry Channel gravel pad staging area, or at any other location. 
Residual effects on terrain, soil and permafrost were rated as negligible. 

12.6.2 Vegetation 
In addition to the small amount of direct loss of plant cover expected at the monitoring 
well site and under the small monitoring sheds, there is potential for direct impacts to 
vegetation (and rare plants if present) through vehicle travel, by ice pad/road 
development, and by spills.  

Vehicle impacts could occur where vehicles move over terrain with inadequate snow 
cover during ice pad/road construction. Because the site is flat and devoid of shrubby 
vegetation, wind scouring reduces total snow cover. The flat and saturated soils of the 
area, however, provide a hard-frozen platform for vehicle travel, and protect underground 
rhizome and root masses (Bliss and Wein 1972). Even where above-ground portions of 
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vegetation are damaged or removed, natural revegetation from below ground biomass 
should be rapid (Bliss and Wein 1972). The plant communities in the Project area are 
subject to frequent natural disturbance and are composed of species well adapted to rapid 
re-colonization of relatively small disturbances through vegetative means (Fahrig et al. 
1994). Wet, graminoid-dominated sites are generally the most resilient of all Arctic 
habitats to winter mechanical disturbances (Forbes et al. 2001). Site visits have confirmed 
the relatively rapid recovery and re-collonisation of previously disturbed areas of the 
Project site.  

The prolonged melting of ice pads, however, will likely shorten the available growing 
period for plants under the footprint in the coming summer. However, effects of ice pads 
on wet tundra typical of the Project site, based on observational studies, are virtually 
undetectable, even during the first growing season (McKendrick 2000).  

To prevent damage to vegetation by accidental spills of fuel chemicals or drilling wastes 
a comprehensive Spill Prevention Plan (Appendix A) will be implemented and strictly 
enforced.  

Indirect impacts to vegetation might also occur due to flaring and delayed melting of ice 
pads. Arctic soils are biologically active during winter months (Clein and Schimel 1995), 
with free water available to microbes at soil temperatures as low or lower than -10°C 
(Romanovsky and Osterkamp 2000). Insulation of soils by snow cover is an important 
control over soil temperatures and thus microbial nutrient cycling (Fahnestock et al. 
1998; Schimel et al. 2004). In some systems it has been demonstrated that the majority of 
litter decomposition and nitrogen mineralization actually takes place under snow cover in 
the winter and spring months (Hobbie and Chapin 1996). Flaring could result in localized 
and temporary melting of the insulating snow/ice cover, and could result in a subsequent 
cooling of soils below the temperature suitable for microbial activity (where free water is 
no longer available). Any effects of the Project on winter soil processes would likely only 
temporarily inhibit normal biogeochemical function. Potential effects of flaring will be 
mitigated by maintaining a flare pad depth sufficient to prevent unwanted melting of 
snow cover or the active layer. Flare modeling will be used to determine the required 
depth of ice pads at flaring site(s). 

12.6.3 Water Quality 
Effects on water quality are not anticipated. Potential effects relate to accidents and 
malfunctions including fuel leaks and spills, uncontrolled off-specification wastewater 
releases and failure of containment leading to a release of drilling waste when pumping 
into trucks. Mitigation to avoid, contain and address leaks, spills and releases to 
waterbodies is contained in Section 5.  As a result, the potential effects of the Project on 
water quality were rated as negligible. 

12.6.4 Fish and Fish Habitat 
Mitigation to address terrain, soil and water quality concerns also provides protection for 
fish and fish habitat. The potential effects of the Project on fish and fish habitat were 
rated as negligible. 
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12.6.5 Migratory Birds and Habitat 
Migratory birds are present in the Project area from late May to early October. In this 
period, birds are typically most sensitive during nesting, when they might abandon their 
nests because of disturbance, and during fall staging when large concentrations of birds 
gather on the outer coast. Numbers of staging birds decline in September and most birds 
have departed the area by early October. Therefore, limited barge activity in September 
will coincide with reduced numbers of staging birds. Barge and helicopter activity will 
not occur near the nesting colony of lesser snow geese on the outer delta islands. 

The Project schedule and duration has been adjusted to the extent possible to avoid 
overlaps with sensitive life stages. The majority of the Project activities will be done on 
frozen ground in winter, while barging will occur primarily when the majority of birds 
are leaving the region. When overlap with sensitive timing periods is unavoidable (e.g. 
inspection visits), Project activities will be completed quickly with minimal additional 
noise sources to reduce potential effects. 

Residual Project effects on migratory birds are rated as negligible. 

12.6.6 Grizzly and Polar Bears 
Polar bear and grizzly bears are wide ranging species that might be present in the Project 
area during winter operations. There is potential to cause disturbance to both species. 
Polar bear might be denning in coastal snow banks in the Project area. Active polar bears 
might stray into the Project area, possibly as a result of attractants at camps and other 
facilities. Though grizzly bear denning habitat is relatively poor in the Project area, 
grizzly dens might be encountered on land in the Project area or next to access roads.  

Denning bears of both species (particularly pregnant females and young of the year) are 
vulnerable if they abandon a den in mid-winter. Once disturbed, denning bears are 
unlikely to return to the den, and might abandon cubs, or might begin traveling with cubs 
before they are mature enough to leave the den. Given the mitigation measures outlined 
in Table 12-2 and Appendix I, such as consultation with ENR, use of broad exclusion 
zones around known denning locations, management of attractants and use of Wildlife 
Monitors, potential effects of the Project on grizzly and polar bear are rated as negligible. 

12.7 Effects of the Environment on the Project 
Extensive consideration was given to the potential effects of the environment on the 
Project during Project planning. Environmental factors such as severe weather and late 
ice formation or early break-up have the most potential to negatively impact the Project. 
In the event that environmental effects of the Project result in emergency conditions, 
emergency response measures as detailed in the Project Emergency Response Plan (to be 
submitted under a separate cover) will be implemented (Section 14). 

12.7.1 Severe Weather 
No significant effects of weather on the Project are anticipated. Storms might affect 
winter travel by aircraft and by vehicles on ice roads, as well as barge operations in fall 
2007. Winter storms are generally short in duration and contingency time for such 
occurrences has been built in to the Project schedule. Aircraft and vehicles might be 
unable to leave the Project site during severe weather; however, the site will have the 
capacity to accommodate additional personnel and equipment storage on a temporary 
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basis. There will be an adequate number of sea-cans and vacuum trucks onsite to provide 
for additional drilling waste storage if trucks are temporarily unable to leave the site. The 
barges will be tugged primarily along inland channels that are largely protected from 
offshore storm surges.  

12.7.2 Late Ice Formation/Early Break-up 
Adequately frozen conditions are necessary for ice road/pad construction and for heavy 
load haulage on the ice roads. Late ice formation and/or early ice break-up in the spring 
could affect the construction and demobilization schedule. The Project schedule can be 
adapted accordingly. 

12.8 Effects of Accidents and Malfunctions 
Project accidents and malfunctions can cause environmental harm, compromise personnel 
safety, damage equipment and can reduce Project productivity. An Emergency Response 
Plan (to be submitted under separate cover) and a Spill Prevention Plan (Appendix A) for 
the Project has been developed. Strict adherence to the policies and procedures described 
in these documents will reduce the likelihood of an incident. Should an incident occur, 
the guidelines outlined in these Plans will be followed (Section 14). All incidents will be 
reported and each incident report will be reviewed to identify measures to avoid future 
similar incidents.  

12.8.1 Fuel/Fluid Spills or Leaks 
There are numerous potential sources of leaks and spills associated with any drilling 
program. Hydraulic systems, vehicles, and fuel and waste storage containers are some of 
the potential sources. Incidents ranging from a hose or fitting cracking to a vehicle falling 
through the ice can lead to fuel or fluid leaks or spills. Prevention, monitoring, inspection 
and maintenance measures will be employed to reduce the risk of spills or leaks. 

Preventative maintenance and regular equipment inspections will be done routinely to 
minimize the occurrence of leaks. Leaks that occur on ice pads are easily detectable. Spill 
clean-up procedures will be implemented. It is anticipated that by following these 
procedures, no detrimental effects on the environment will result. 

A vehicle falling through the ice is a serious risk to personnel and equipment safety, and 
could have damaging impacts on the environment. To avoid vehicles falling through ice, 
both mechanical and electronic ice thickness profiling will be done throughout the Project 
and maximum load size restrictions will be strictly followed. Trip management protocols 
will support safe transport of goods and personnel and reduce the risk of accidents 
resulting in transport-related spills. With these mitigation measures in place, accidents are 
unlikely. 

Mackenzie Delta Spill Response Corporation spill containment equipment containers will 
be kept on site at all and will be easily accessible in the event of a spill. The Mackenzie 
Delta Spill Response Corporation has additional spill equipment and trained personnel 
locally available if required. 
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12.8.2 Well Kicks and Blowouts 
At all times during the drilling Project, the well will be kept under control using proven 
technology (including BOPs), prudent drilling practices and certified personnel. Chilled 
drilling fluid will be used throughout the Project to control well stability in the permafrost 
section, and minimize thermal disturbance during drilling in the gas hydrate section. 

Substances such as drilling fluids, sand or sediment, and gaseous or liquid hydrocarbons 
might be released to the flare stack or surface in the event of a well kick. A loss of well 
control, if allowed to proceed unchecked, could result in a blow-out and could include the 
uncontrolled release of drilling fluid, produced water and hydrocarbons from the well, 
potentially at high volumes. The released substances would impact the surface 
environment in the immediate radius of the well, and might ultimately enter subsurface 
and aquatic environments. 

The well reports from the 1972 Imperial Oil operations at the Mallik L-38 wellsite state 
that “…a low gas background and absence of significant gas kicks, indicates a lack of 
hydrocarbon bearing reserves” in the depths to be drilled. Thus, there is less risk of a well 
blowout during Project drilling than with conventional drilling programs. The past 
research drilling Projects have confirmed the lack of conventional gas reservoirs and have 
revealed the existence of reservoirs of methane gas hydrates. Well kicks have not been a 
problem in any of the five previous wells drilled at the Mallik L-38 site. 
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13 Cumulative Effects 

13.1 Assessment Approach 
The assessment of potential cumulative effects is based on the following four steps 
(adapted from KAVIK-AXYS 2002): 

1. Is the Project likely to have negative residual effects on VCs? 

2. If so, are the residual Project effects (i.e., effects that remain after mitigation) 
considered low, moderate or high and will they act in a cumulative fashion with the 
effects of other projects, past, present, or future? 

3. What is the significance of cumulative effects on the VC and what is the proportional 
contribution of the Project to these effects? 

4. If the Project, in combination with other projects in the area, is likely to create a 
"significant negative cumulative effect," are there further mitigation measures that 
could reduce or eliminate the Project's contribution to these effects so that the 
combined effect is not significant? 

13.2 Scope of Cumulative Effects Assessment 
The spatial boundary for the cumulative effects assessment is defined about as the outer 
Mackenzie Delta, extending from Shallow Bay at the western extent, to the East Channel 
of the Mackenzie River, at the south east extent. The south-western extent broadly 
follows the Reindeer Channel to Tununuk Point.  

This area incorporates parts of Richards Island as well as the Kendall Island Bird 
Sanctuary, and Ellice and Langley Islands. West of the Project location includes coastal 
lowlands of the active outer delta. The eastern portion of the study area incorporates 
higher ground portions of Richards Island and older delta remnants in the Niglintgak and 
Kendall Island area.  

Justification for this spatial boundary is based on the need to include the following: 

• the Project area and potential zone of influence, including access roads and barge 
routes 

• recent, present and planned industrial projects on the outer delta 

The temporal boundary of the cumulative effects assessment was based upon the 
likelihood of past, other current and reasonably foreseeable project effects to combine 
with predicted Project effects to result in cumulative impacts to environmental resources 
or Inuvialuit resource harvesting.  

Projects included in the temporal scope of the cumulative effects assessment: 

• projects that have occurred one year before the proposed Project (winter 2005 to 
summer 2006)  
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• projects occurring at the same time as the proposed Project (winter 2006 to 2007 or 
2007 to 2008)  

• projects that have been publicly disclosed and have a reasonably foreseeable chance 
of occurring in the year following the Project (2008-2009). 

The project inclusion list is outlined in Table 13-1 is based on temporal and spatial 
boundaries defined above. There might be a number of other projects planned but not yet 
publicly disclosed. 

The projects listed in Table 13-1 and the Project have limited potential to act 
cumulatively on VCs. Past projects lack both temporal overlap and proximity to the 
Project. The only other known onshore drilling program is the proposed Chevron Winter 
Drilling Program in the Taktuk, Langley and Farewell areas that might drill up to three 
wells. Chevron might also do a seismic program on the western outer delta in 2006 to 
2007. If Chevron proceeds with drilling or seismic operations, they might share an access 
road with the Project as far as Camp Farewell.  

All remaining onshore projects listed in Table 13-1 are summer data gathering projects, 
with very limited potential to affect most environmental components or Inuvialuit 
harvesting, or to act cumulatively with the Project. 

Table 13-1 Cumulative Effects Assessment Project Inclusion List 

Project 
Status Proponent Location Type of Activity Overlap 

Past 

Winter 
2005/06 

Devon Beaufort 
Exploration Program 
– Offshore Well Site 
Paktoa 

Beaufort Sea 1 Well No spatial overlap 

Winter 
2005/06 

Chevron Arvoknar 
3D Seismic Program 

Langley Island 3D Seismic Spatial overlap with 
ice access routes 
from Tunnunuk 
Point to Harry 
Channel 

Spring 
2006 

Chevron Spring 2006 
Field Assessment 
Program 

Mackenzie 
Bay, adjacent 
to Ellice and 
Langley Island 

Ice Profiling and Spring 
Break-up Monitoring 

No spatial overlap 

Summer 
2006 

Chevron Summer 
2006 Field 
Assessment 
Program 

Outer delta  Biophysical and historical 
assessment for winter 
program siting; past 
program follow-up studies 

Spatial overlap with 
past program 
follow-up studies 
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Table 13-1 Cumulative Effects Assessment Project Inclusion List (cont’d) 

Project 
Status Proponent Location Type of Activity Overlap 

Summer 
2006, 
continuing 

MGP Environmental 
Field Studies 

Niglintgak, 
Parsons, Taglu 
and associated 
pipeline 
corridor 

Biophysical and 
engineering field studies 

No spatial overlap. 
Minor temporal 
overlap of 
inspection visits 
(2007 to 2008) and 
barging (2007). 

Summer 
and Fall 
2006 

EnCana Summer 
and Fall 2006 Field 
Assessment 
Program – EL 384 

Richards Island Reconnaissance 
biophysical and historical 
resource surveys for siting 
a facility, pipeline, borrow 
site and access road 

No spatial overlap 

Present/Approved (at same time as project under review) 

Winter 
2006/07 

Chevron Ellice and 
Olivier 3D Seismic 
Programs 

Langley, Ellice 
and Olivier 
Islands 

3D Seismic Temporal overlap. 
Shared ice access 
roads from 
Tununuk Point to 
Harry Channel. 

Reasonably Foreseeable 

Winter 
2006 to 
2008 

Chevron Winter 
Drilling Program  

Taktuk, 
Langley and 
Farwell 

0-3 Wells Temporal overlap. 
No spatial overlap 
though might share 
access roads from 
Tunnunuk Point to 
Harry Channel 

Winter 
2006 to 
2009 

Devon Beaufort 
Exploration Program 
– Offshore Well Sites 
Nipterk, Omat, and 
Minuk  

Beaufort Sea 3 Wells Temporal Overlap 
(no drilling planned 
for winter 2006 to 
2007) 

13.3 Screening of Residual Project Effects 
Residual Project-specific effects are rated as negligible for all selected VC’s, once 
proposed mitigation measures are considered. Hence no measureable project effects are 
expected and no formal cumulative effects assessment of projects listed in Table 13-1 is 
required.  
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13.4 Management of Potential Cumulative Effects 
Given the long term use of the Project site and ongoing concerns regarding activity levels 
in the Mackenzie Delta, a summary of potential cumulative effects management 
responses relevant to the Project is provided: 

• Ongoing monitoring and management of any issues or areas of concern at the Project 
site associated with past exploration activities  

• Eventual abandonment, reclamation and closure of the Project site for gas hydrate 
research 

• Deferring barging and staging until as late as possible in September 2007, and rapid 
completion to minimise the number of days of activity while migratory birds are 
present 

• Limiting helicopter visits to the site during the open water season to reduce potential 
for multiple programs to disturb migratory birds, wildlife and Inuvialuit harvesting 

• Adherence to Inuvialuit Game Council Overflight Guidelines (IGC 2002, Appendix 
B), where practical 

Though not a predicted Project-specific effect, multiple projects on the outer Delta have 
some potential to collectively impact denning coastal polar bears. Polar bears are wide 
ranging species with large territories. The Project occurs in polar bear denning habitat 
(TCCP 2000), as do the proposed Chevron winter drilling and seismic programs listed in 
Table 13-1. These programs could result in bears abandoning dens, moving to less 
suitable habitat, or experiencing increased mortality risk due to interactions with humans. 
Project-specific mitigation measures for polar bears are provided in Section 11, and are 
considered adequate to mitigate regional effects if implemented by all concurrent 
Projects. The Project will work with ENR (and Chevron if their programs proceed) to 
ensure that bear sightings are reported and mitigation experience is shared.  
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14 Emergency Response Plans 
IOFS has developed an Emergency Response Plan (to be submitted under separate cover) 
in consultation with the Project participants. The plans address responsibilities and roles 
of Project staff and procedures and processes to deal with incidents and emergencies. 
Processes will be communicated with Project staff, and drills and exercises will be used 
to reinforce timely responses to emergency situations. 
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15 Cleanup, Reclamation, Disposal and/or 
Decommissioning Plan 

Details of final decommissioning, cleanup and disposal at the Project site are provided in 
Section 5, Development Summary. 
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16 Other Environmental Assessment 
Portions of this Project were previously submitted to the EISC for screening in March 
2006 by Canadian Petroleum Engineering (submission number 03/06-04). The Project 
Description was entitled Project Description for the Proposed JOGMEC/NRCan 
Mackenzie Delta Mallik 6L and 7L-38 Gas Hydrate Production Research Project. The 
Project was redesigned for this current submission. 

JOGMEC and NRCan will be responsible for doing the scientific research and 
development aspect of the Project (Table 16-1). In this capacity, JOGMEC and NRCan 
will be the applicants for the Northwest Territories (NWT) Scientific License. NRCan, as 
a funding agency, and other federal authorities with regulatory approvals (Table 3-1) will 
also be responsible for ensuring that the requirements of the Canadian Environmental 
Assessment Agency are met for the Project.  

Table 16-1 Contact Names and Addresses 
Project Funding Agencies / Research and Development Leaders 

Masato Yasuda 
Japan Oil, Gas & Metals National Corporation 
1-2-2, Hamada, Mihama-ku, Chiba-city 
Chiba, 261-0025 JAPAN 
Phone: +81-43-276-4333 
Fax: +81-43-276-4062 
Email: yasuda-masato@jogmec.go.jp 

Scott Dallimore 
Gas Hydrate Research Group 
Geological Survey of Canada 
Box 600 
9860 West Saanich Road 
Sidney, BC V8L 4B2 
Phone: (250) 363-6423  
Fax: (250) 363-6565 
Email: sdallimore@nrcan.gc.ca 
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1. PURPOSE 
The purpose of this document is to describe the process by which this project will prevent, 
control and mitigate any unplanned spills or emissions. 

2. SCOPE 
This plan will be applicable to all personnel and operations for the duration of the Aurora 
Research Institute (ARI) Project (i.e., the 2006-2008 Mallik Gas Hydrate Production Research 
Project).  

3. DEFINITIONS 
Emission is an unplanned release of any material (including gases) to the atmosphere, ground 
or water 

Spill is unplanned release of any liquid or dry material to ground or water 

4. REFERENCES 
ARI Project Bridging Document 

5. IMPLEMENTATION 

5.1 Spill Prevention 

5.1.1 Training 
All field personnel involved with the ARI Project will receive environmental awareness training, 
either as part of their own training system or as part of the induction process. The induction 
environmental training will be limited to: 

• environmental awareness  
• spill prevention  
• spill control 

Advanced environmental training will be provided to supervisory personnel as may be required 
to ensure compliance with all regulatory, ARI and project requirements. 
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5.1.2 Area Preparation  
Adequate precautions will be available such that only project personnel will be on site.  

Adequate lighting will be provided particularly at the diesel refuelling area.  

No smoking will be allowed except in designated areas, these being at least 20 m from fuel 
storage tanks and chemical storage areas.  

Incompatible material (e.g., oxidizers) will be stored separately; they will either located 
elsewhere or separated by a solid wall. 

5.1.3 Container Inspection 
In order to prevent spills and releases, the first step is to ensure that the storage containers are 
in good condition and used within their design specification. This means a routine inspection 
regime is necessary and that materials should be stored only within containers designed for 
those particular contents. 

All suppliers and contractors to the ARI Project will ensure that all containers supplied and used 
on the project are checked and deemed sufficient for the purpose for which they are being used. 
The suppliers and contractors will be required to meet this objective as part of their contract 
obligations.  

This inspection regime will extend to include as a minimum: 
• structure and condition of container 
• areas of damage or rust 
• vent condition 
• hose condition including nozzles 
• valve condition  
• paint condition, other required markings and WHMIS labelling  

Maintenance inspections will be performed on a routine basis to identify and correct any 
deficiencies.  

All suppliers and contractors will be made aware of this requirement.  

5.1.4 Material Transfers  
Decanting materials may be necessary to meet operational requirements, such as filling diesel 
tanks, filling bulk tanks, mixing mud, etc. All personnel involved with this process will be made 
aware of the requirement to avoid spills during material transfer.  
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Steps to ensure the safe and clean transfer of material include: 
• checking containers are complete and fit for purpose 
• check volumes so that no overfilling will occur 
• check connections, fittings, couplings, nozzles, hoses, valves etc. for correct operation 
• check area is suitable to perform transfer 
• drip pans or trays will be used where appropriate 

5.1.5 Storage Areas  
The majority of environmental incidents involve the use of storage tanks, with the result that 
specific guidelines are issued concerning their design, location and use.  

All storage areas for liquids and drilling cuttings, including tanks (diesel, chemical, etc.) shall 
have a container for capturing any leaks. This can take the form of berms around the tanks or 
trays under drums, etc. These secondary containment systems must be able to contain 110% of 
the largest vessel enclosed.  

 
 

 
Figure 1 Example of tank storage area berm 

 
 

The Wellsite Supervisor will inspect the storage areas weekly. The following will be examined: 
• condition and capability of secondary containment system (berms, walls, etc.) 
• condition of tanks and drums therein 
• lighting and access conditions 
• security 
• fittings, valves, hoses etc.  

Example: 
Diesel 
Tank with 
hose.  

Chemical 
store with 
ice berm.  

Ice berms  

Wooden 
Sea Cans 
storage  
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All inspections will be reported into the Schlumberger Safety Management System (QUEST), 
along with deficiencies and remedial workplans.  

5.2 Spill Control  
If the spill concerns chemicals, follow the instructions shown in Appendix A1.  

Material Safety Data Sheets (MSDS) will be available on location for all for the chemicals. 
Personnel handling these chemicals will be familiar with the MSDS documents. In the event of a 
spill, the MSDS documents will be reviewed and personnel will comply with other information 
listed for personal protective equipment (PPE), clean up and notification.  

In the event that a spill occurs then every effort should be made to control and limit the damage 
caused by taking a set of steps similar to: 

• Shut off source of leak, if possible 
• Notify Wellsite Supervisor 
• Put on appropriate personal protective equipment (PPE) 
• Contain area of spill 
• Clean up spill with appropriate spill response equipment, noting any further clean up 

required as a consequence of the spill 
• Appropriately dispose of spill material and any other contaminated material 

A leaking drum should have its contents transferred to another drum if possible and safe to do 
so. If not possible, then the drum should be put into a larger container (over drum) and clearly 
labelled with contents.  

Likewise, with leaking tanks, attempt to transfer contents to an alternative container, otherwise 
contain the spill and clean it up with appropriate spill response equipment, noting any further 
clean up required. 

All spills will be reported immediately to the Wellsite Supervisor. If additional help and support is 
required then these personnel will contact their appropriate managers.  

5.3 Pre-existing Sumps  
There are existing sumps on the location. The Project operations will be conducted in a manner 
to minimize disturbance of the existing sumps. The positions of the sumps will be marked on the 
location survey and on the site with signage and survey tape. Personnel will be advised of the 
location of these sumps and operations will be conducted with minimal activity over the 
pre-existing sumps. 
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5.4 Well Control Events  
Wellsite personnel will execute the drilling of the wells in such a manner as to retain control of 
the well in all conditions through judicious application of the suite of Schlumberger well 
construction policies and standards.  

In the event of a well control incident causing a release of wellbore fluids, the well will be shut in 
using the hard shut in procedure as per the Schlumberger Standard. Displaced fluids will be 
sent to the flare tank. Any well control events will be reported on the daily drilling report and as 
required to regulatory authorities, and also be entered into Schlumberger Safety Management 
System (QUEST) by the Wellsite Supervisor.  

Regular and documented well control drills and training will be conducted held throughout the 
course of the project.  
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APPENDIX A1 CHEMICAL EMERGENCY RESPONSE SYSTEM 
The Chemical Emergency Response System is designed to provide immediate response information to 
the scene of any transportation, medical or environmental chemical emergency on a worldwide basis. 
This system operates 24-hours a day, 7 days a week. 
 

24 HOUR EMERGENCY TELEPHONE NUMBER: 
 

1-281-595-3518 
 

 
 
I.  INCIDENT WHEN EMERGENCY PHONE NUMBER MAY BE USED: 

A. CHEMICAL OR OTHER HAZARDOUS MATERIAL SPILLS from transport vehicles, 
storage facilities, equipment or containers at the base or on location. 

B. MOTOR VEHICLE ACCIDENTS in which there is a chemical spill or a potential for a spill 
to occur. 

 C. PERSONNEL EXPOSURES to chemicals. 
 D. SUDDEN RELEASE of chemical fumes. 
 
II. ACTION TO BE TAKEN IMMEDIATELY:  
 A. FIRST AID for exposure or injury if required. 
 B. ISOLATE AREA by roping off as appropriate. 
 C. Shut off source of emissions. 
 D. Contain spill if possible. 
 E. DO NOT discuss liability with anyone. 

F. Telephone 1-281-595-3518. 
 
 Provide the following basic information (use estimates rather than waiting to get exact data): 

1.  A brief description of the incident. 
2.  Identities of the chemicals (product codes are acceptable). 
3.  Amount spilled (estimates are acceptable). 
4.  Location and time of the incident. 
5.  Name and phone number of local contact person (standby for call back from 

Emergency Response Team member). 
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Appendix B Inuvialuit Game Council Suggested 
Aircraft Practices Within the Inuvialuit 
Settlement Region 

Table B-1 Summary of Advice Received by EISC from the Co-Management 
Groups for Recommended Environmentally Acceptable 
Minimum Flight Altitudes 

Aircraft 
Type Species/Situation 

Recommended 
Altitude Source 

Not 
specified  

Over areas likely to have birds >650 m (2100 ft) CWS 
[Wildlife Management Advisory 
Council (NWT)] 

Not 
specified  

Over areas where birds are 
known to concentrate 
(sanctuaries, colonies, moulting 
areas) 

>1100 m (3500 ft) CWS 
[Wildlife Management Advisory 
Council (NWT)] 

Subsonic 
Aircraft 

Over large mammals during 
ferry flights 

>300 m (975 ft) Department of Resources, 
Wildlife and Economic 
Development [Wildlife 
Management Advisory Council 
(NWT)] 

Subsonic 
Aircraft 

During wildlife surveys >100 m (325 ft) Department of Resources, 
Wildlife and Economic 
Development [Wildlife 
Management Advisory Council 
(NWT)] 

Subsonic 
Aircraft 

Aeromagnetic surveys in areas 
with large mammals 

Timing should be 
restricted rather than 
altitude 

Department of Resources, 
Wildlife and Economic 
Development [Wildlife 
Management Advisory Council 
(NWT)] 

Not 
specified  

When flying point to point in 
vicinity of caribou and other 
wildlife species 

>610 m (2000 ft) Transport Canada [Wildlife 
Management Advisory Council 
(NS)] 

Not 
specified  

Over parks, reserves, and 
refuges 

>610 m (2000 ft) Transport Canada 
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B.1 General Advice 
• Minimise the number of flights whenever possible 

• Fly at times when few birds are present (e.g., early spring, late fall, winter) 

• Avoid large concentrations of birds (e.g., migratory bird sanctuary, breeding 
colonies, moulting areas) 

• Avoid especially sensitive areas such as seabird colonies and raptor nesting sites 

• Plan routes that minimise flights over habitats likely to have birds 

• Use small aircraft rather than large aircraft whenever possible 

• Use fixed wing aircraft rather than helicopters whenever possible 

• Inform pilots of these recommendations in areas known to have birds 

• Avoid hovering or circling because these activities may greatly increase disturbance 

• Avoid caribou calving grounds whenever possible 

• Aeromagnetic surveys should be controlled to prevent disturbance to large mammals 
by restricting the timing of the surveys rather than the elevation. These surveys 
should not take place near or on calving and post-calving areas during the period of 
May 25 to July 15. After July 15 they should avoid any areas known to have large 
aggregations of caribou 

• Animals reactions will depend on a variety of situations including aircraft type, noise 
levels, speed of travel, overflight frequency, and animal activity (e.g., loafing, 
feeding, traveling) and its surroundings (water depth and clarity, substrate). The EISC 
may have to consider the circumstances of the activity on a case by case basis. 

• DFO often recommends a minimum altitude of 400 m (1200 ft) for flights over 
marine mammal habitat in this region. Recommended or required minimum altitudes 
may be higher in areas of particularly intense aircraft activity, and in cases where 
flights are over marine mammal concentration areas, or at particularly sensitive times 
of their life cycle. 

Exceptions to these recommendations may be warranted for scientific studies 
(e.g., wildlife surveys) in which the benefits for conservation clearly outweigh the risks 
and should be evaluated on a case by case basis. 
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RIG 62 

All ratings quoted herein are manufacture specifications.  AKITA’s normal operating parameters are 90% of manufacturers mast rating and 
80% of mud pump manufacturer pressure rating.  Operation of rig equipment beyond these parameters requires approval from AKITA 
field office management. 

Akita  / Equatak Drilling Ltd. – Rig 62 –MAY 2006 

 
CAPACITY -  5500 m., 9.7 m. KB, Floor Height 9.14 m. 
 
MAST -  Dreco 43.3 m (142’) clear height.  SHL with 12 lines rated at 333,750 daN (750,000 

lbs.).  A-leg spread is 7.62 m (25’) and racking for 5500 m (18,000’) of 127 mm (5”) 
drill pipe and (21) 171 mm (6 ¾”) drill collars. 

 
SUBSTRUCTURE -  Dreco self elevating substructure.  Casing capacity 333,750 daN (750,000 lbs.) and 

setback capacity 178,000 daN (400,000 lbs.).  Floor height is 9.14 m (30’) and clear 
height is 8.22 m (27’), width is 9.91m (32’6”).  Casing capacity with no setback is 
372,250 daN (850,000 lbs). 

 
DRAWWORKS -  Dreco D-1250 UE, equipped with two 752 Hi-Torque DC traction motor and Dretech 

19RD130 auxiliary brake.  SHL with 12 lines rated 333,750 daN (750,000 lbs.). 
 
RIG POWER -  Three Caterpillar 3512 B electronic control engines rated at 3302 kW (4428 Hp) total 

with three Caterpillar 1200 kW generators. 
 
BLOCK/HOOK SPRING  Dreco 6-50 400 Ton rated at 356,000 daN with a BJ 5350 Dynaplex hook-spring rated at 

311,360 daN. 
 
ROTARY TABLE -  37 ½” National D375. 
 
SWIVEL -   National P-400, rated at 356,000 daN. 
 
FLOOR TOOLS - Spinner Hawk HawkJaw Make and Break Pipe Spinner 
 
PUMPS -  Two LEWCO WH-1300 Lightweight 970 kW (1300 Hp) triplex pumps. Each pump 

powered by 752 Hi Torque DC traction motor. 
 
SCR - Ross Hill Model 1400 3 x 4 Generator-SCR system incorporating PLC controls. 
 
HEATING -  Two 93 kW (125 Hp) boilers and an exhaust waste heat recovery system for the 

generators. 
 
MUD TANKS -  215 m3 two tank mud system with a 80 m3 premix tank with integrated cooling coils and 

three Derrick FLC 514 Shakers. 
 
CATWALK -  Catwalk equipped with hydraulic pipe handler for running casing and handling tubulars, 

up to 15.25m (50’) in length. 
 
BUILDINGS -   Buildings are approximately 3.35 m (11’) wide and 12.50 m (41’) long. 
 
BOP - Shaffer spherical 346 mm 70,000 kPa  annular preventer with three Shaffer SL 346 mm 

70,000 kPa single rams.  Cameron double gut manifold, controlled by Oilco 848L 
accumulator. 

 
DIVERTER -  One 539mm Hydril MSp 14000 kPa  Annular Diverter c/w spool, flow nipple and 

203.2mm ball valve.  
 
TRUCK SHOP  -  40’ x 40’ heated Truck shop complete with three work shops. 
 
WINTERIZATION - The drill floor winterization is 28’ steel wind walls. The substructure walls are insulated 

sheets. 
 
FUEL & WATER TANKS -  35,000 L volume fuel, and 85m3 water. 
 
PIPE TUBS -  4 hydraulic pipe tubs, 10 travel tubs. 
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Appendix D Drilling Mud Materials 
Table D-1 Typical Chemical Components of a Polymer-Based Drilling Mud 

Drilling Mud Component Function 
Alkapam 1103 Polymer flocculant 
Antifoam M45 Antifoam 
Bicarbonate of Soda Calcium remover; pH control 
Calcium Carbonate M325 Bridging and weighting agent 
Calcium Carbonate O Bridging and weighting agent 
Calcium Carbonate Poultry Bridging and weighting agent 
Calcium Carbonate Supercal Bridging and weighting agent 
Caustic Potash (KOH) pH stability, inhibitor for swelling shales 
Caustic Soda (NaOH) pH control 
Celloflake Cellophane flake lost circulation material 
Citric Acid pH control 
Envirofloc Primary coagulant 
Federal Barite Weighting material 
Fed PAC UL Low viscosity fluid loss control 
Fed Rheosmaty Thinner, Dispersant 
Fed-Seal Lost circulation material 
Flo-Vis plus Viscosifier 
Form-a-Squeeze High-Fluid Loss/High-Solids Slurry Lost Circulation Plug 
Green-Cide Bactericide 
Lecithin Emulsifier; surface active agent 
Lime pH and alkalinity control 
Mix II Fine Lost circulation material, filtration reducer 
Mix II Medium Lost circulation material, filtration reducer 
Pipe-Lax Pipe freeing compound, lubricant 
Poly-Plus RD Shale inhibitor, viscosifier 
Potassium Chloride (Potash) Inhibition and freeze suppression 
Sawdust Lost circulation material 
Soda Ash Calcium remover 
Walnuts Fine Lost circulation material and torque reducer 
Walnuts Medium Lost circulation material and torque reducer 
Zetag 7587 HMW medium charge cationic polyacrylamide flocculant 
Zetag 7692 Very HMW medium charge cationic polyacrylamide flocculant 

NOTES: 
MSDS sheets for specific products will be available on the Mallik drill site 

SOURCE: MI SWACO drilling fluid products (http://www.miswaco.com) 
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Appendix F FilterBoxx™ Wastewater Treatment 
System Specifications 

Table F-1 FilterBoxxTM Technical Specifications 
Specifications 

Populations 80 PE 
Flow 18 m3/day 
Design BOD5 loading 500 mg/L or 20 kg/day 
Design TSS loading 500 mg/L 
Design oil & grease 100 mg/L 

 FilterBoxx™ System Guaranteed 
Treated Effluent Criteria 

NWT Discharge Criteria1 

Biochemical Oxygen Demand 
(BOD) 

< 20 mg/L 80 mg/L 

Total Suspended Solids (TSS) < 20 mg/L 100 mg/L 
Faecal Coliforms < 10 CFU/dL 10e4 CFU/dL 
Oil and Grease Traces 5.0 mg/L 
Total Residual Chlorine (TRC) < 0.1 mg/L 0.1 mg/L 
pH 6.5 to 7.5 6 – 9 

NOTE: 
1. NWT water requirement (example of typical recent water licenses issued for exploration drilling 
projects) 
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Physical Properties
• Density (lbs/cu ft) = 122
• Density (kgs/cu cm) = 1,96 x 10-3

• Specific Gravity = 1.96

Integral Joint

Joining System

Product Description
• Pressure - Up to 4000 PSI (27,6 MPa)
• Resin System - Aliphatic Amine Cured Epoxy
• Reinforcement - Premium Fiberglass
• Joining Systems - API 8rd, Threaded and Coupled or Integral Joint
• Joint Length - 30 Feet (9,1 Meters) Nominal, API Range 2, 28 to 32 feet (8,5

to 9,8 meters)
• Fittings - A variety of filament wound API threaded Nipples, Couplings and

Swages
• Temperature - Up to 200° F (93.3° C) Maximum
• Sizes - 1½ through 9 5/8 inches

Tubing Design
• Non API
• Design Temperature - Up to 200° F (93.3° C)
• Wall Thickness - Nominal
• Design - Based on the Proportional Elastic Limit on both the Hoop and Axial

direction.
• 100% Factory Hydrotest - All sizes to 1.25 x Pressure Rating
• Tensile Test - Since the hydrotest is across the joint and unsupported,

tensile loads of a proportional amount are generated.

API THREADS (EUE 10rd, EUE 8rd, OD 8rd)

• Advanced Composite Thread
(Patent No’s 4,999,389 & 5,179,140)

• Precision molded with Epoxy, Graphite and
Ceramic.

• Tighter tolerances than steel.

• Improved make and break properties.

• Minimizes thread and wrench damage.

• Provides higher thread shear than cut or ground
threads.

• Chemical resistant threads.

• Compatible with steel API Threads

Benefits
• Controls corrosion caused by CO2, H2S & Salt Water
• Improved Flow Efficiency
• Easily Drilled Up
• Excellent Logging Characteristics

Applications
• Disposal or Injection Tubing to depths of 10,000 Feet
• Production Tubing - ESP, Gas Lift, or Rod Pump
• Casing Liners - Cemented and Perforated, Zone or to Surface
• Chemical Waste Disposal
• Geothermal
• Slotted Production Liners and Prepacked Screens
• Observation Well Casing
• Open Hole Casing, Zone or to Surface

Thermal Properties
• Coefficient of Thermal Conductivity

0.2 BTU/(ft.hr.°F) 3,0 cal./(cm.hr.°C)
• Coefficient of Thermal Expansion

8.7 x 10-6 in/in/°F (15,7 x 10-6 mm/mm/°C)

STAR™ Downhole Tubing/Casing
ALIPHATIC AMINE CURED EPOXY - Product Data

Nominal Moduli
• Modules of Elasticity

Hoop - 4.5 PSI x 106 (GPa 31.1)
Axial - 3.0 PSI x 106 (GPa 20.7)

• Poisson’s Ratio (Minor) = 0.25

Flow Factors
• Hazen Williams C = 150
• Absolute Roughness = 0.00021 in.

(1.7 x 10-5 mm)

 

Threaded & Coupled

ISO 9001 :2000



STARTM Tubing-Casing/Aliphatic Amine - Page 2API THREADS (Metric Conversions are in Parenthesis)

Series 2000 - ACT

Series 1750 - ACT

Series 1500 - ACT

Series 2500 - ACT

Series 1000 - ACT
2/12 8/72 73.2 )2,06( 82.2 )8,75( 46.2 )1,76( 41.0 )6,3( 01.1 )6,1( 08.3 )5,69( 08.3 )5,69( 0001 )9,6( 0083 )2,62( 0008 )9263( 00004 )44181( 0001 )9,6( 0003 )7,02( 04.5 )8,2(

3 2/13 49.2 )7,47( 28.2 )5,17( 62.3 )8,28( 61.0 )1,4( 05.1 )2,2( 53.4 )5,011( 06.4 )8,611( 0001 )9,6( 0063 )8,42( 00511 )6125( 00036 )77582( 0001 )9,6( 0092 )0,02( 04.8 )4,4(
2/13 4 33.3 )6,48( 12.3 )4,18( 47.3 )0,59( 12.0 )3,5( 04.2 )6,3( --- --- 00.5 )0,721( 0001 )9,6( 0014 )3,82( 00051 )4086( 00008 )88263( 0001 )9,6( 0023 )1,22( 8.01 )6,5(

4 2/14 58.3 )8,79( 37.3 )6,49( 72.4 )5,801( 12.0 )3,5( 06.2 )9,3( 06.5 )2,241( 08.5 )3,741( 0001 )9,6( 0063 )8,42( 00002 )2709( 00059 )29034( 0001 )9,6( 0092 )0,02( 4.41 )5,7(
5 2/15 47.4 )4,021( 26.4 )2,711( 32.5 )8,231( 52.0 )4,6( 07.3 )5,5( --- --- 52.6 )8,851( 0001 )9,6( 0053 )1,42( 00083 )73271( 000001 )06354( 0021 )3,8( 0072 )6,81( 8.12 )4,11(
6 8/56 05.5 )7,931( 83.5 )5,631( 20.6 )9,251( 62.0 )6,6( 08.4 )1,7( 54.7 )2,981( 55.7 )8,191( 0001 )9,6( 0023 )1,22( 00054 )21402( 000011 )69894( 0001 )9,6( 0052 )2,71( 4.92 )3,51(
6 7 39.5 )6,051( 18.5 )4,741( 75.6 )9,661( 23.0 )1,8( 00.6 )9,8( 09.7 )7,002( 00.8 )2,302( 0001 )9,6( 0053 )1,42( 00006 )61272( 000021 )23445( 0001 )9,6( 0082 )3,91( 2.43 )8,71(
8 8/58 47.7 )6,691( 26.7 )4,391( 94.8 )6,512( 83.0 )7,9( 05.8 )6,21( 06.9 )8,342( 07.9 )4,642( 0001 )9,6( 0023 )1,22( 00009 )42804( 000571 )08397( 0001 )9,6( 0052 )2,71( 1.85 )3,03(

2/11 09.1 44.1 )6,63( 53.1 )2,43( 47.1 )2,44( 51.0 )8,3( 07.0 )0,1( 06.2 )0,66( 08.2 )1,17( 0051 )3,01( 0066 )5,54( 0005 )8622( 00002 )2709( 0051 )3,01( 0025 )9,53( 00.2 )0,1(
2 8/32 49.1 )3,94( 58.1 )9,64( 33.2 )2,95( 91.0 )8,4( 01.1 )6,1( 02.3 )3,18( 52.3 )6,28( 0051 )3,01( 0036 )4,34( 00511 )6125( 00024 )15091( 0042 )5,61( 0005 )5,43( 07.3 )9,1(

2/12 8/72 73.2 )2,06( 82.2 )8,75( 27.2 )1,96( 81.0 )6,4( 03.1 )9,1( 08.3 )5,69( 08.3 )5,69( 0051 )3,01( 0084 )1,33( 00041 )0536( 00055 )84942( 0002 )8,31( 0083 )2,62( 04.5 )8,2(
3 2/13 49.2 )7,47( 28.2 )5,17( 43.3 )8,48( 02.0 )1,5( 09.1 )8,2( 54.4 )0,311( 06.4 )8,611( 0051 )3,01( 0054 )0,13( 00581 )2938( 00017 )60223( 0061 )0,11( 0053 )1,42( 04.8 )4,4(

2/13 4 33.3 )6,48( 12.3 )4,18( 77.3 )8,59( 22.0 )6,5( 05.2 )7,3( --- --- 00.5 )0,721( 0051 )3,01( 0034 )6,92( 00052 )04311( 00058 )65583( 0081 )4,21( 0043 )4,32( 8.01 )6,5(
4 2/14 58.3 )8,79( 37.3 )6,49( 24.4 )3,211( 92.0 )4,7( 05.3 )2,5( 08.5 )3,741( 08.5 )3,741( 0051 )3,01( 0084 )1,33( 00043 )22451( 00059 )29034( 0081 )4,21( 0083 )2,62( 4.41 )5,7(
5 2/15 47.4 )4,021( 26.4 )2,711( 14.5 )4,731( 43.0 )6,8( 09.4 )3,7( --- --- 06.6 )6,761( 0051 )3,01( 0064 )7,13( 00084 )37712( 000021 )23445( 0081 )4,21( 0063 )8,42( 8.12 )4,11(
6 8/56 05.5 )7,931( 83.5 )5,631( 02.6 )5,751( 53.0 )9,8( 07.5 )5,8( 56.7 )3,491( 09.7 )7,002( 0051 )3,01( 0024 )0,92( 00006 )61272( 000521 )00765( 0081 )4,21( 0033 )8,22( 4.92 )3,51(
6 7 39.5 )6,051( 18.5 )4,741( 27.6 )7,071( 93.0 )9,9( 00.7 )4,01( 04.8 )4,312( 04.8 )4,312( 0051 )3,01( 0034 )6,92( 00057 )02043( 000041 )40536( 0081 )4,21( 0043 )4,32( 2.43 )8,71(
8 8/59 47.7 )6,691( 85.7 )6,291( 87.8 )0,322( 25.0 )2,31( 2.31 )6,91( 4.11 )6,982( 5.11 )1,292( 0051 )3,01( 0044 )3,03( 00052 )04311( 000002 )02709( 0081 )4,21( 0053 )1,42( 1.85 )3,03(

2 8/32 49.1 )3,94( 58.1 )9,64( 33.2 )2,95( 91.0 )8,4( 02.1 )8,1( 03.3 )8,38( 04.3 )4,68( 0571 )1,21( 0036 )4,34( 00021 )3445( 00034 )50591( 0042 )5,61( 0005 )5,43( 07.3 )9,1(
2/12 8/72 73.2 )2,06( 82.2 )8,75( 87.2 )6,07( 12.0 )3,5( 06.1 )4,2( 09.3 )1,99( 00.4 )6,101( 0571 )1,21( 0075 )3,93( 00061 )8527( 00065 )20452( 0022 )2,51( 0054 )0,13( 04.5 )8,2(

3 2/13 49.2 )7,47( 28.2 )5,17( 93.3 )1,68( 22.0 )6,5( 00.2 )0,3( 05.4 )3,411( 08.4 )9,121( 0571 )1,21( 0094 )8,33( 00012 )6259( 00027 )95623( 0091 )1,31( 0093 )9,62( 04.8 )4,4(
2/13 4 33.3 )6,48( 12.3 )4,18( 09.3 )1,99( 82.0 )1,7( 01.3 )6,4( --- --- 52.5 )4,331( 0571 )1,21( 0055 )9,73( 00003 )80631( 00058 )65583( 0081 )4,21( 0034 )6,92( 8.01 )6,5(

4 2/14 58.3 )8,79( 37.3 )6,49( 34.4 )5,211( 92.0 )4,7( 06.3 )4,5( 00.6 )4,251( 01.6 )9,451( 0571 )1,21( 0094 )8,33( 00083 )73271( 000001 )06354( 0002 )8,31( 0093 )9,62( 4.41 )5,7(
5 2/15 47.4 )4,021( 26.4 )2,711( 84.5 )2,931( 73.0 )4,9( 04.5 )0,8( --- --- 00.7 )8,771( 0571 )1,21( 0015 )2,53( 00035 )14042( 000521 )00765( 0002 )8,31( 0004 )6,72( 8.12 )4,11(

2/11 09.1 44.1 )6,63( 53.1 )2,43( 47.1 )2,44( 51.0 )8,3( 07.0 )0,1( 07.2 )6,86( 08.2 )1,17( 0002 )8,31( 0056 )8,44( 0057 )2043( 00052 )04311( 0082 )3,91( 0025 )9,53( 00.2 )0,1(
2 8/32 49.1 )3,94( 58.1 )9,64( 73.2 )2,06( 22.0 )6,5( 04.1 )1,2( 04.3 )4,68( 04.3 )4,68( 0002 )8,31( 0007 )3,84( 00541 )7756( 00064 )66802( 0082 )3,91( 0055 )9,73( 07.3 )9,1(

2/12 8/72 73.2 )2,06( 82.2 )8,75( 87.2 )6,07( 12.0 )3,5( 06.1 )4,2( 00.4 )6,101( 00.4 )6,101( 0002 )8,31( 0065 )6,83( 00081 )5618( 00085 )90362( 0042 )5,61( 0044 )3,03( 04.5 )8,2(
3 2/13 49.2 )7,47( 28.2 )5,17( 44.3 )4,78( 52.0 )4,6( 03.2 )4,3( 07.4 )4,911( 08.4 )9,121( 0002 )8,31( 0045 )2,73( 00052 )04311( 00047 )66533( 0032 )9,51( 0034 )6,92( 04.8 )4,4(

2/13 4 33.3 )6,48( 12.3 )4,18( 19.3 )3,99( 92.0 )4,7( 02.3 )8,4( --- --- 52.5 )4,331( 0002 )8,31( 0065 )6,83( 00043 )22451( 00009 )42804( 0032 )9,51( 0044 )3,03( 8.01 )6,5(
4 2/14 58.3 )8,79( 37.3 )6,49( 65.4 )8,511( 63.0 )1,9( 04.4 )5,6( 02.6 )5,751( 01.6 )9,451( 0002 )8,31( 0095 )7,04( 00054 )21402( 000001 )06354( 0032 )9,51( 0074 )4,23( 4.41 )5,7(
5 2/15 47.4 )4,021( 26.4 )2,711( 84.5 )2,931( 73.0 )4,9( 05.5 )2,8( --- --- 00.7 )8,771( 0002 )8,31( 0015 )2,53( 00035 )14042( 000031 )86985( 0002 )8,31( 0004 )6,72( 8.12 )4,11(
6 8/56 05.5 )7,931( 83.5 )5,631( 83.6 )1,261( 44.0 )2,11( 03.7 )9,01( 00.8 )2,302( 52.8 )6,902( 0002 )8,31( 0025 )9,53( 00007 )25713( 000041 )40536( 0022 )2,51( 0014 )3,82( 4.92 )3,51(
6 7 39.5 )6,051( 18.5 )4,741( 39.6 )0,671( 05.0 )7,21( 02.9 )7,31( 07.8 )0,122( 57.8 )3,222( 0002 )8,31( 0045 )2,73( 00009 )42804( 000051 )04086( 0022 )2,51( 0034 )6,92( 2.43 )8,71(
8 8/59 47.7 )6,691( 85.7 )6,291( 80.9 )6,032( 76.0 )0,71( 1.61 )0,42( 8.11 )5,892( 9.11 )3,203( 0002 )8,31( 0094 )8,33( 000061 )67527( 000012 )65259( 0022 )2,51( 0044 )3,03( 1.85 )3,03(

2/11 09.1 44.1 )6,63( 53.1 )2,43( 98.1 )0,84( 32.0 )8,5( 01.1 )6,1( 08.2 )1,17( 09.2 )7,37( 0052 )2,71( 0039 )1,46( 00001 )6354( 00052 )04311( 0033 )8,22( 0047 )0,15( 00.2 )0,1(
2 8/32 49.1 )3,94( 58.1 )9,64( 74.2 )7,26( 72.0 )9,6( 07.1 )5,2( 05.3 )9,88( 06.3 )4,19( 0052 )2,71( 0038 )2,75( 00071 )1177( 00074 )91312( 0033 )8,22( 0076 )2,64( 07.3 )9,1(

2/12 8/72 73.2 )2,06( 82.2 )8,75( 09.2 )7,37( 72.0 )9,6( 00.2 )0,3( 02.4 )7,601( 02.4 )7,601( 0052 )2,71( 0007 )3,84( 00022 )9799( 00006 )61272( 0003 )7,02( 0065 )6,83( 04.5 )8,2(
3 2/13 49.2 )7,47( 28.2 )5,17( 85.3 )9,09( 23.0 )1,8( 09.2 )3,4( 09.4 )5,421( 01.5 )5,921( 0052 )2,71( 0086 )9,64( 00003 )80631( 00008 )88263( 0062 )9,71( 0045 )2,73( 04.8 )4,4(

2/13 4 33.3 )6,48( 12.3 )4,18( 50.4 )9,201( 63.0 )1,9( 09.3 )8,5( --- --- 55.5 )0,141( 0052 )2,71( 0076 )2,64( 00004 )44181( 00009 )42804( 0072 )6,81( 0035 )5,63( 8.01 )6,5(
4 2/14 58.3 )8,79( 37.3 )6,49( 86.4 )9,811( 24.0 )7,01( 01.5 )6,7( 05.6 )1,561( 04.6 )6,261( 0052 )2,71( 0086 )9,64( 00055 )84942( 000011 )69894( 0072 )6,81( 0045 )2,73( 4.41 )5,7(

PIPE DIMENSIONS (NOMINAL) PRESSURE
Pipe-Thread

Size
Inches

Inside
Diameter

In (mm)

Connection
Diameter

In (mm)
Rating (1)

psi (Mps)

Drift
Diameter

In (mm)

Pipe
Weight*

Lbs/ft (kg/m)

Wall
Thickness

In (mm)

Outside
Diameter

In (mm)

STARTM (2)

Ultimate
Lbs (kgs)

Rating (1)

Lbs (kgs)

Ultimate (2)

ASTM D-1599
psi (MPa)

Rating (1)

psi (MPa)

Ultimate (2)

ASTM D-2924
psi (MPa)

Capacity
Bbls/1,000 ft

(m3/km)

TENSILE COLLAPSEIJ T&C
Connection

Diameter
In (mm)



Series 3500 - ACT

STARTM Tubing-Casing/Aliphatic Amine - Page 3API THREADS (Metric Conversions are in Parenthesis)

Series 3000 - ACT

Series 4000 - ACT (Available Upon Request)

Joining System Inforamtion (Metric Conversions are in Parenthesis)

Corresponding Numbered Notes:
1. Ratings - All ratings are maximum operating limits.  Exceeding these limits will void the warranty on all FGS pipe.
2. Ultimates - The typical mode of failure for pressure is weep and for tensile it is an across the joint pipe body shear.
3. Collars - Smaller O.D. collars are available upon request, subject to application approval.  Any order for integral joint products may include up to 15% threaded and coupled pipe.
4. Threads - All 1½” EUE 10rd and 2 3/8” - 4½” EUE 8rd API threads conform to API 5B Table 14 (L4 is minimum) and all 5½” - 9 5/8” O.D. 8rd casing threads conform to API 5B, Table 7 (L4 is minimum).
5. Elevators T&C - The 1000 & 1500 PSI have a smaller OD which may work with the same size elevators as the thread size.
6. Elevators IJ - The setting plate must be removed so that the slips will properly set on the fiberglass pipe.  Star IJ tubing does not have an upset on the female end.  Sizing slip type elevators requires use of the tubing O.D. instead of the upset O.D. on the male end.  Rubber setting

plates are available to minimize marking and to improve the fit.  Shorter bolts are required to hold in place.
7. Floor Slips - When running lighter weight (1000-1500 PSI) products, it is good practice to replace the slip dies to make sure they will latch on the pipe body.

*Note:  Pipe weight is based on Threaded and Coupled (T&C) Joining System.

2/11 09.1 44.1 )6,63( 53.1 )2,43( 69.1 )8,94( 62.0 )6,6( 03.1 )9,1( 02.3 )3,18( 51.3 )0,08( 0053 )1,42( 00501 )4,27( 00031 )7985( 00053 )67851( 0044 )3,03( 0058 )6,85( 00.2 )0,1(
2 8/32 49.1 )3,94( 58.1 )9,64( 75.2 )3,56( 13.0 )9,7( 01.2 )1,3( 58.3 )8,79( 09.3 )1,99( 0053 )1,42( 0059 )5,56( 00512 )2579( 00035 )14042( 0093 )9,62( 0067 )4,25( 07.3 )9,1(

2/12 8/72 73.2 )2,06( 82.2 )8,75( 70.3 )0,87( 53.0 )9,8( 08.2 )2,4( 06.4 )8,611( 06.4 )8,611( 0053 )1,42( 0098 )4,16( 00003 )80631( 00086 )54803( 0073 )5,52( 0017 )0,94( 04.5 )8,2(
3 2/14 49.2 )7,47( 37.3 )6,49( 38.3 )3,79( 54.0 )4,11( 00.5 )4,7( --- --- 00.7 )8,771( 0053 )1,42( 0019 )7,26( 00044 )85991( 000511 )46125( 0073 )5,52( 0037 )3,05( 04.8 )4,4(

2/13 2/14 33.3 )6,48( 37.3 )6,49( 82.4 )7,801( 84.0 )2,21( 06.5 )3,8( --- --- 00.7 )8,771( 0053 )1,42( 0068 )3,95( 00005 )08622( 000011 )69894( 0063 )8,42( 0096 )6,74( 8.01 )6,5(
4 2/15 58.3 )8,79( 26.4 )2,711( 40.5 )0,821( 06.0 )2,51( 02.8 )2,21( --- --- 09.7 )7,002( 0053 )1,42( 0029 )4,36( 00087 )18353( 000521 )00765( 0063 )8,42( 0047 )0,15( 4.41 )5,7(

2/11 09.1 44.1 )6,63( 53.1 )2,43( 78.1 )5,74( 12.0 )3,5( 01.1 )6,1( 00.3 )2,67( 50.3 )5,77( 0003 )7,02( 0098 )4,16( 00011 )0994( 00003 )80631( 0073 )5,52( 0017 )0,94( 00.2 )0,1(
2 8/32 49.2 )7,47( 58.1 )9,64( 44.3 )4,78( 52.0 )4,6( 03.2 )4,3( 07.3 )0,49( 07.3 )0,49( 0003 )7,02( 0045 )2,73( 00052 )04311( 00005 )08622( 0032 )9,51( 0034 )6,92( 04.8 )4,4(

2/12 8/72 73.2 )2,06( 82.2 )8,75( 89.2 )7,57( 13.0 )9,7( 04.2 )6,3( 04.4 )8,111( 04.4 )8,111( 0003 )7,02( 0008 )2,55( 00562 )02021( 00056 )48492( 0043 )4,32( 0036 )4,34( 04.5 )8,2(
3 2/13 49.2 )7,47( 28.2 )5,17( 07.3 )0,49( 83.0 )7,9( 05.3 )2,5( 01.5 )5,921( 52.5 )4,331( 0003 )7,02( 0097 )5,45( 00563 )65561( 00088 )71993( 0023 )1,22( 0036 )4,34( 04.8 )4,4(

2/13 4 33.3 )6,48( 12.3 )4,18( 61.4 )7,501( 14.0 )4,01( 04.4 )5,6( --- --- 58.5 )6,841( 0003 )7,02( 0067 )4,25( 00054 )21402( 00009 )42804( 0023 )1,22( 0016 )1,24( 8.01 )6,5(
4 2/15 58.3 )8,79( 26.4 )2,711( 38.4 )7,221( 94.0 )4,21( 08.6 )1,01( --- --- 06.7 )0,391( 0003 )7,02( 0087 )8,35( 00066 )83992( 000021 )23445( 0023 )1,22( 0026 )7,24( 4.41 )5,7(

sehcnI-EZISDEDAERHTIPA "½1 "8/32 "8/72 "½3 4 "½4 "½5 "8/56 "7 "8/58 "8/59
epyTdaerhT )4( dr01EUE dr8EUE dr8EUE dr8EUE dr8EUE dr8EUE dr8DO dr8DO dr8DO dr8DO dr8DO

)mm(nI-htgneLdaerhT 63.2 )9,95( 49.2 )7,47( 52.3 )6,28( 05.3 )9,88( 00.4 )6,101( 88.3 )6,89( 57.4 )7,021( 52.4 )0,801( 88.4 )0,421( 58.4 )2,321( 31.5 )3,031(
)tj/mm(tJ/nI-ssoLhtgneLpU-ekaM 60.2 )4,25( 65.2 )1,56( 88.2 )0,37( 31.3 )4,97( 88.3 )4,89( 05.3 )9,88( 83.4 )1,111( 88.3 )4,89( 05.4 )3,411( 05.4 )3,411( 57.4 )7,021(

)mm(.sbL.tF-euqroTpU-ekaM mumitpO• 521 )071( 051 )402( 581 )252( 522 )603( 57.2 )473( 003 )804( 004 )445( 005 )086( 525 )417( 007 )259( 036 )758(
muminiM• 001 )631( 521 )071( 051 )402( 571 )832( 522 )603( 052 )043( 023 )634( 004 )445( 024 )275( 574 )646( 005 )086(
mumixaM• 571 )832( 522 )603( 052 )043( 003 )804( 573 )015( 054 )216( 065 )267( 056 )488( 537 )0001( 528 )2211( 088 )0021(

looTpU-ekaMdednemmoceR partS5.oN partS11.oN sgnoTrewoPdevorppA
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LIMITED WARRANTY
Seller warrants that PRODUCTS manufactured by Seller when properly installed, used, and maintained shall be free from defects in material and workmanship.  Seller’s responsibility under this warranty shall be limited to replacing or repairing PRODUCTS, at Seller’s option,
the PRODUCTS that prove defective in material or workmanship within one (1) year from the date of installation, provided that Buyer gives Seller prompt notice of any defect or failure and satisfactory proof thereof.  Any defective product must be returned to Seller’s factory,
or any other repair facility designated by Seller.  Seller will deliver replacement of defective PRODUCTS to Buyer freight prepaid to the destination provided for in the original order.  PRODUCTS returned to Seller for which Seller provides replacement under this warranty shall
become the property of the Seller.

This limited warranty does not apply to failure of PRODUCTS caused by abrasive materials, exposure to aggressive fluids, improper application, mishandling, or abuse.

In the event PRODUCTS are altered or repaired by the Buyer and/or end user without prior written approval of the Seller, all warranties are void.  Equipment and accessories not manufactured by the seller warranted only to the extent of and by the original manufacturer’s
warranty.  A new warranty period shall not be established for repaired or replaced materials, PRODUCTS, or supplies.  Such items shall remain under warranty only for the remainder of the warranty period on original materials, PRODUCTS, or supplies.

The foregoing warranties are in lieu of all other warranties, whether oral, written, express, implied or statutory.  Implied warranties of fitness and merchantability shall not apply.  Seller’s warranty obligations and Buyer’s remedies thereunder (except as to title) are solely and
exclusively as stated herein.  In no case will Seller be liable for consequential damages, labor performed in connection with removal and replacement of the PRODUCTS, loss of production or any other loss incurred because of interruption of service.

IMPORTANT NOTICE
This literature is intended as a guide only.  All values listed in this product specification are nominal.  Unsatisfactory product results may occur due to environmental fluctuations, variations in operating procedures, or interpolation of data.  We suggest that
personnel using this data have specialized training and experience in the application of these products and their normal installation and operating conditions.  Your intended application of these products should be verified for propriety by your engineers.  We expressly
disclaim responsibility for any consequential or incidental damages resulting from the installation or use of these products since we do not determine the degree of care utilized during the product installation or service.  We reserve the right to revise this data, as
necessary, without notice.  We welcome comments regarding this product literature.

Issued April 2006-REV 1
Supersedes June 2005

HEADQUARTERS
P.O. Box 37389
2425 S.W. 36th Street
San Antonio, Texas 78237
Phone: 1 (210) 434-5043
Fax: 1 (210) 434-7543
www.starfiberglass.com
E-Mail: info@starfiberglass.com

® The API QMS Registered mark is either a trademark of registered trademark of the American Petroleum Institute in the United States and/or other countries.

STARTM Tubing-Casing/Aliphatic Amine - Page 4

Packer Selection (More Information Listed In “Installation and Application Practices Manual”)
• Fiber Glass Systems tubing is designed to be set in tension (see stretch chart).
• Double Grip Packers are preferred with an on/off tool seal assembly, 1/4 turn release.
• Direct Tension Set Packers should be avoided due to the movement of fiberglass.
• Direct Set Packers are ran <3500 feet deep (1,067 m).
• Set packers with a steel work string >3500 feet deep (1,067 m).
• Hydraulic Set Packers are not recommended due to uncontrollable forces.
• Polished Bore Receptacles are ran with proper precautions to avoid compression.  A complete Star Well Evaluation must be ran to

determine the proper set-ups.

Rod Pump Wells
• It is preferred that the tubing be anchored.

Electrical Submersible Pumps
• Care must be given to direction and amount of start-up torque.
• Anchoring is good practice.

Fishing
• Normal Procedures, Spear or Overshot.

Cutting
• Mechanical Jet Cutter.

GENERAL INFORMATION (Metric Conversions are in Parenthesis)

Perforation
• Use a Jet Perforating Gun.  Shoot a maximum of two shots at a time at 0º Phase or 180º Phase.
• Thread lock all steel to FRP connections.
• When installing mixed strings, have one joint of FRP casing supplied without a coupling (pin x pin) for cross-overs.
• Cementing in two stages may help avoid exceeding collapse rating.
• Keep differential below external and internal ratings at all times.
• Care must be given to avoid shock collapse pressure when setting cement plug.
• Fiberglass centralizers are available, metal centralizers must be qualified to fit to FRP.
• Cement residue can be cleaned up with proper care using a rock bit.
• Landing joints are available, but must be sized for the well-head selected.
• Drilling-Up fiberglass tubing or casing is easy with a rock bit (not a mill).
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Appendix H Community Consulation Records 

H.1 Inuvik Hunters and Trappers Committee  
 

RECORD OF CONSULTATION OR CONTACT 

Meeting X Telephone  

Project #: NDKA-9093 Client Name: Schlumberger 

 

Title/Topic: Mackenzie Delta Gas Hydrate Research and Development Project 

Date: 17-July-2006 

Time: 1700 

Location: Inuvik Hunters and Trappers Committee office, Inuvik 
Person(s) Involved: Inuvialuit 

Inuvik Hunters and Trappers Committee 
Sam Lennie Sr. - President 
Shane Goeson – Vice President 
Liz Gordon – Director 
Ronnie Gruben – Director 
Hank Rogers – Director 

Proponent 
Tomio Mizuta – JOGMEC 
Doug Ashford – Inuvialuit Oilfield 
Services/Schlumberger 
Fred Wright – NRCan 
Bill Crossman – ARI 
Michael Fabijan – KAVIK-AXYS 

Meeting Notes: 
 
 

NOTES: 
Notes are not verbatim transcripts of the meeting. 
Q: Question/comment from meeting participants 
A: Answer/ response from proponent project team 
 
Q: How deep will your monitoring well be? 
A: The monitoring well will be in the range of 1150 to 1200 meters. When we deepen 
the production well it will probably be deepened to about 1300 meters. The disposal well 
will have to be deepened down to about 1300 meters as well. 
 
Q: The disposal well, that is for water? 
A: Yes. 
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 Q: Is the disposal well just for water or for mud as well? 

A: This will be discussed later in the presentation, but we are planning to do this with no 
sump and trucking the cuttings and disposing of our muds in disposal facilities in 
Northern B.C. We did in fact look at down hole disposal of cuttings but it is really in it’s 
infancy in the north here. With only a well and a half to drill it is difficult to develop a well 
for down hole disposal for cuttings. We think our better way of handling it is to truck the 
cuttings to a disposal facility. 
 
Q: Are you going to stage at Taglu? 
A: We are not planning at staging at all this winter. We will be staging for the second 
winter. Now that we are down to drilling half a well as the production and monitoring 
well, we think that we have enough drilling days by moving when we can get the ice 
road built from Bar-C up and not do any staging this winter. 
 
Q: Are you going to try to open your ice road as soon as the government road is 
officially open or are you going to wait until later? Because, there is too much snow on 
the river. It sometimes gets quite a bit of snow and you get less ice. 
A: We will start before the government road is open. We have talked to the construction 
guys and they figure they can have their light equipment start the ice road construction, 
probably early December at Bar-C. 
 
Q: I think the reason in the last meeting when you guys were here in January we told 
you that we wanted you to use the same route, the outside one, because if you go over 
the land there if you get any kind of ruts from any kind of equipment it will form into 
lakes. 
A: You make a good point there. I think the last time we showed an overland route. 
There was a concern expressed that there was not enough water to do an overland 
route. 
 
Q: That is why we asked you to go back to the same original route you used in 1998, 
because we built that road. 
A: Do think it would be distinctly different going up there (outer over water route) than 
going through the mud flats as shown right there (referring to route shown on map)? 
 
Q: Yes, you start getting ruts and they start forming into a lake and turn that whole place 
into an island. We can not even get in there with boats.  
A: So even if it was frozen with ice on top as you would not be making any ruts then.  
 
Q: Any kind of equipment on the land makes ruts. All that inner route is like clay mud. 
Q: We play football on that spot. 
Q: We think it would be better to use the original route. 
A: I recall the discussion. Our impression is that there is no difference from the inner 
route mud flats and the ones shown for the outer route. In this image they are both 
covered in water at certain parts of the year. We will check that out some more. 
 
Q: Maybe check on your regular route, the outer route, and see if there are any ruts in 
there. 
A: We will try to see that. We are going to fly out there and see that area this week. 
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 Q: (re water injection) It will have no effect on the permafrost? 
A: This is very much below the permafrost. The permafrost extends down to 650 
meters. We are down close to 1100 meters where our lower production zone is in that 
first winter. We are talking about disposal at about 1230 to 1260 meters. There are very 
permeable sands and we are very confident that they are going to be a good receiving 
zone for the water. It already is a wet sand and we are going to be putting a bit more 
water into it. It is well below the permafrost with lots of barriers to prevent the water from 
migrating upward. The zone we are injecting into has a similar water chemistry. 
 
Q: On your camp water treatment. If it does not work do you have a backup plan? Are 
you going to haul it to a proper facility or what? 
A: If the treatment does not work we will have to haul it to Inuvik. We have gotten away 
from aerobic bacteria treatment plants. When we met with you in the winter, I think the 
comment was that the aerobic treatment plants did not work. The filtration system does 
not depend on getting bacteria working in the cold of winter. If it does not work then we 
will be hauling our waste from the camp. 
 
Q: Your emergency response plan. Do you have it here? 
A: We do not have it yet. It will be submitted with the EISC project description. 
 
Q: In your hand out you say there will be two small shacks and you say you are only 
building one? 
A: Yes you are right. There will be one at the production and at the monitoring well. 
There is going to be some instrumentation outside the wells that will require a surface 
shack. There will be a well head on the production and 3L well. There is no well head on 
the monitoring well but there is cable. 
 
Q: When you do your staging following this winters work, you will have wildlife and 
environmental monitors? 
A: Yes, anytime we are operating from the period when we are unloading the staging 
equipment and then nothing until we start construction. 
 
Q: You did the project description? (directed to M Fabijan) 
A: We are working on it. We are looking at submitting the description on or before the 
fourth of August for the September EISC meeting. 
Q: It looks better than before. 
 
Q: On that road there when you come out of Bar-C and you go past Ya-Ya lakes. You 
have to go not on the inner channel, but the outer one. (showed on map) You cannot go 
where you have the dots (referring to the presentation map). The outer one is deeper. 
On the other one you will just bust up the ice. It is really shallow. We make that one for 
lighter trucks or ones coming back empty. If you have heavy loads you will just bust up 
the ice. 
 
Q: After you abandon your well will you go back and check on it every so often? 
A: That is a good question. I do not know the answer to that. I believe some of the 
cables from the previous well are accessible. They are accessible but they are up on 
the marker pipes. They are not on the ground. There is a 4 by 4 post that comes up out 
of the ground to a steel box and the cables are coiled in those boxes. The law requires 
that we have each well marked with a surface marker. We have made use of the marker 
to support the cable box. 
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 Q: When you start hauling out your mud and water that is going to Ft. St. John and Ft. 

Nelson, when it is picked up it is just going to keep going? 
A: No. The mud in the vacuum trucks will go straight down. The cuttings will be put in 
wooden sea cans lined with heavy plastic, shipped to Inuvik, stored and backhauled 
during the summer shipping season or barged to Hay River. The plan is to be shipping 
them back in summer. 
 
Q: You made our day, no sumps. 

Recorded By: Michael Fabijan 
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H.2 Aklavik Hunters and Trappers Committee, Community 
Corporation and Elders Committee 

 

RECORD OF CONSULTATION OR CONTACT 

Meeting X Telephone  

Project #: NDKA-9093 Client Name: Schlumberger 

 

Title/Topic: Mackenzie Delta Gas Hydrate Research and Development Project 

Date: 18-July-2006 

Time: 1700 

Location: Hamlet Council Chambers, Aklavik 
Person(s) Involved: 
 
 

Inuvialuit 
Aklavik Hunters and Trappers Committee 
Billy Archie 
Roland James Selamio 
Clayton Gordon 
Don D. Storr 
Eugene Pascal – Resource Person 
Aklavik Community Corporation 
Richard Papik 
Eva S. Gordon 
Glen Gordon 
Angus Tardiff 
Lorna Storr 
Dean Arey 
Aklavik Elders Committee 
No members of the elders committee 
attended the meeting 
Inuvialuit beneficiary 
Hugh Papik 
Richard Tardiff 

Proponent 
Tomio Mizuta - JOGMEC 
Doug Ashford – Inuvialuit Oilfield 
Services/Schlumberger 
Fred Wright - NRCan 
Bill Crossman – ARI 
Michael Fabijan – KAVIK-AXYS  
Barb Chalmers - KAVIK-AXYS 
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Meeting Notes: 
 
 

NOTES: 
Notes are not verbatim transcripts of the meeting. 
Q: Question/comment from meeting participants 
A: Answer/ response from proponent project team 
 
 
Q: Has any work been done on Polar bear denning sites in that area? 
A: We will be checking on that for the project description. We will be checking with ENR 
and with Ian Sterling from CWS. Are you familiar with any denning in that area. 
 
Q: The whole coast line is denning areas for polar bears. There are a number of sites 
along the Yukon coast so I imagine that there are some there.  
A: In previous years we have had monitors but have not seen any polar bears in the 
area. There are standard set back distances from dens and we will adhere to those. 
 
A: We are not planning on having any on site sumps. 
Q: Everyone clap. (some clapping ensued) 
 
Q: You are pretty confident you won’t have blow out? 
A: Very confident in that. The area that we are doing this in 900-1100 meters, for one is 
frozen and (gas hydrate) is in solid form. We know the area. There have already been 
five wells drilled. We are drilling another well in a close confined area. We know with 
very high confidence that there are very few drilling problems in the area. This up hole 
section is very problem free when most oil and gas operators are drilling up here. The 
blow out potential is usually much deeper where you have high pressure gas. Where we 
are drilling is pretty much the routine area for drilling in the delta. We are very confident 
because we are talking about the sixth well. It is a very problem free area and gas 
hydrates do not typically cause any problems because they are in a solid state. We 
know that we have to get rid of about three quarters of the hydrostatic fluid in the 
column to produce at all. We are very confident that it is a low blow out risk. 
 
Q: For your production you said a million cubic feet per-day, that is a volume of gas? 
A: Yes, that is the highest volume that the well could produce in gas form. In 
comparison it is a low number for gas production. If anyone was drilling for gas, they 
would be extremely disappointed if all they could get out was a million cubic feet per 
day. This is probably 20 times less than they would hope to get. We are not trying or 
even capable of producing commercial quantities. We are just trying to produce at all 
over a longer term. The million cubic feet is our most optimistic projection. For the 
purposes of managing the water and flaring we have to set an upper limit of what we 
can produce and what we are prepared to handle or we will not get permission to do the 
work. We would be happy if we get 1 million cubic feet per day. In 20 years from now if 
anyone is doing this commercially they will be doing this on a whole different scale. 
 
Q: How much gas does Inuvik use per day? 
A: That is a good question, We do not know that. 
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 Q: Obviously, Aklavik is never going to benefit from natural gas. No company is going to 

build a pipe here to give us natural gas. Are there any potential sites out here that the 
community can tap into? 
A: I don’t know if there is permafrost thickness here. 
A: The permafrost tends to be very thin around here. And probably not thick enough to 
have much potential for Gas Hydrate around here. The other side of this is that if we 
were ever able to prove that yes you can produce gas hydrates then one of the next 
steps is to go and do one of the seismic surveys that they do for regular gas. You would 
have to re-run those to figure out where the gas hydrates are. We tried looking at some 
of the conventional seismic surveys and you can get some idea of what there is but they 
are not specifically designed to identify gas hydrates. They are the wrong frequency and 
wrong energy input. We would have to run new surveys to find that and that would cost 
a lot of money too. At the moment there are no oil companies interested in doing that. 
The GSC is hoping to run some special surveys around Mallik in the next five years to 
characterize how much gas hydrates are there, away from that wells that we have got. 
That is a whole other research aspect. If we were able to produce a million cubic feet 
per day that would probably be close to the number required for the whole town of 
Aklavik in the winter time. 
A: We will check into the amount of gas produced for Inuvik in the winter time. We will 
get this information from Inuvik Gas. 
 
Q: The naturally occurring gas vents that GSC is also studying, is there any correlation 
between the presence of vents and the presence of gas hydrate deposits in the same 
area? Or are the gas hydrates independent of the vents. 
A: We are doing some work to answer this question. There are some small ones in Big 
Lake area and some large ones up north on the fringes of the delta. Some of them have 
been spouting gas, we know, at least since 1964, and who knows how long before that. 
We have done some testing, and we are not sure, but Scott Dallimore thinks these are 
associated with gas hydrates. We need more work on that. It is very hard to tell unless 
you follow the gas trail back. We are looking at the chemistry of the gas and looking to 
see if it is more like the gas at Taglu or the gas at Mallik. At the moment it looks like it is 
a strong possibility that it may be dissociating gas hydrates. 
 
Q: Do you guys know how deep the permafrost is around here? 
A: We are close to the river, it is hard to say. 
A: It probably varies from 40 to 100 meters depending where you are. 
Q: It is strange we lost 60 feet of bank on one of the rivers a couple of years ago. When 
we dig graves there was one January when we dug 10 feet of dirt and we hit water. 
Q: Last year we were digging right by the river and we only went two feet and hit 
permafrost about 10-15 feet from the river. 
A: It is unpredictable. There are a lot of places that have not been drilled. If you get 
closer to the western shore you get colder and colder. Permafrost probably gets deeper 
pretty fast. But, we do not know if there are gas or gas hydrates there. 
 
Q: What do you know about sulfur? We have a place called Stink Creek and that place 
is always bubbling. It is about 40 miles north of here. 
A: I do not know anything about sulfur but that it is often associated with natural gas or 
oil. 
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 Q: We tried to put a log down there and could not reach bottom. 

A: These seeps that we are talking about, typically a large one that we are looking at is 
in a small lake with a channel cutting through it, about 30 meters across. The water is 
only about a meter and a half deep. Where the gas is coming out, we ran a fish finder 
sonar across it, and there was a 10 meter hole there. After that we do not know. We 
wanted to send a diver down but he did not want to go. 
Q: That place here used to stink long ago but now not so much. 
A: Sometimes there is just some kind of rock that got intersected and the gas flows 
through it and after a while it clears out the material and is gone. 
A: Does Aklavik have a lot of gas seeps? Do you run into them a lot around here. 
Q: There are some. 
 
Q: With all of this research that you are doing on the gas hydrates, if there is lots down 
there, do you have plans to tap into the gas pipeline? 
A: That is a good question and that is what our bosses would say when they are trying 
to encourage people to give us some money to do the research. They will say “ we are 
going to have the pipeline up here to take the gas down and maybe last for 20 to 30 
years.” And then they say “ but if we can prove the gas hydrates are viable, and we can 
produce those too” and they exist in about 25% of the known wells. And then maybe the 
gas pipeline could operate for 50 years with out having to build a whole lot of new 
infrastructure. So the idea is that perhaps you could extend the life of the pipeline for 
another 20 years. But it is going to take 20 years to get the oil companies interested in 
doing that and they have to develop the technology to get the gas. 
A: As we mentioned earlier the Government of Canada and the Government of Japan 
are interested in the science of this. If it becomes a commercial development, if the 
Mackenzie Valley Pipeline is in here, maybe it is a potential resource that is going to 
extend the life of the pipeline. It would not be NRCan, JOGMEC or ARI that would be 
interested in doing that development. It would probably be some kind of private industry. 
A: Obviously we are interested in energy, we are the Natural Resources federal 
department and it is the same as mining. We try to do science so the miners can go and 
more easily find the nickel or whatever. So they produce that and make all the money 
out of it. In this case we are trying to do the science to prove whether these gas 
hydrates are producible. If we do then we would expect the companies to go and do the 
work and get those things out and make the money off of it. We would be onto 
something else by that time. 
 
Q: Has there been much talk around Norman Wells about coal bed methane? 
A: I have not heard about that for Norman Wells before. I have heard talk about 
extending the life of the pipeline down there with new techniques to get more oil out. 
And in fact they are finding some more oil around there. One time we drilled a little hole 
down about 10 meters and we just wanted to put a thermister cable in there. We got the 
hole down there and it was pumping up gas continuously. It only did it for about two 
days. There seems to be gas all around it but that is very shallow gas from biological 
activity or maybe it is associated with shallow coal bed stuff. 
A: There is a fair amount of activity in Alberta going after coal bed methane. Thousands 
of wells being drilled for it in Alberta now. It has become a fairly proven technology and 
they have done a good job at identifying what kind of coals have gas in them. 
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 Q: Does ARI have a good handle on all of the geology in the area. 

A: No we don’t. We do not have any geologists on staff. We have a lot of material in the 
library. We have access to NRCan. If we had a project that would fund it we could hire a 
geologist that had expertise in that area. Our involvement in this is basically as 
managers. 
A: The geology around here has not been mapped in great detail. Fern Rampton 20-30 
years ago did the first order geological maps for the whole region which are very coarse 
and very general. The people that know the most about the geology are the oil 
companies, they do the seismic and interpret them, and they keep that data largely to 
themselves. 
Q: Shell Canada is the only one that has been doing it on the west side. 
 
Q: Eventually the technology will be like going to fill up a propane tank. Is that similar to 
what you would look at. 
A: It is exactly the same as natural gas when you get it out of the ground. It is the same 
as the gas being delivered down a regular pipeline. 
A: Most natural gas anywhere that it occurs is usually connected to a pipeline and some 
kind of compressor to bring it up to a high pressure to move it down the pipeline. It gets 
regulated to go into a residential district. I think there are places in China where people 
go into shallow gas wells and plug in balloons to capture a little bit of low pressure 
natural gas and take it to their house. There are not very many places anywhere around 
the world where people take a propane tank. The well probably does not have enough 
pressure to fill a propane tank. The concept now is that it would have to get connected 
to a pipeline. 
 
Q: So after all this research after two years are you going to be doing more research. 
A: The work over the next two years is intended to be the conclusion of the research 
effort. The partners have not contemplated any further research on or offshore here. 
Q: You said that 25% of your wells out here have gas hydrates. 
A: The intention of this project and the people involved in the project is to advance the 
science of gas hydrates. We do not have any further plans than what we are proposing 
over the next two winters. 
A: One way to look at what happens after if we are successful by our terms then would 
have proven to our minds that gas hydrates can be produced. It does not mean that 
they are economical to do, but technically we could produce them. Whether it is 
economical or not is a question for industry, but we would hope that by proving that they 
can be produced that then industry would get in and say there is a lot more natural gas 
than we thought and that they will then spend the money to do the research to find out 
what there is on and offshore in their interest. The idea is not for us to carry on and do 
their work for them. Our job is to get them interested in doing that work. 
A: The earlier slide indicated that 25% of the onshore wells drilled showed gas hydrates. 
You would not expect it to occur in the offshore because there is no permafrost under 
the open ocean and there is not enough water depth there. I don’t think there is any 
expectation that there are offshore gas hydrates. It is on shore where the permafrost is. 
A: If you go offshore from our road and keep to the east and north there is offshore 
permafrost. It is old permafrost because the sea has only in the last several thousand 
years come up there. That used to be exposed and there is actually some fairly deep 
permafrost there and some of the wells do show gas hydrates. But not nearly as many 
as onshore. 
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 Q: If they build the gas pipeline will this gas go into the pipeline. 

A: The Mackenzie Gas Project is proposed based on three fields and this is not one of 
them. The Mallik field is part of Imperial’s lease, there is the potential for the field to feed 
into Taglu part which is the most northern part of the MGP. Gas hydrates are not 
contemplated as part of the gas going into the Mackenzie Valley Pipeline. The gas 
going in to the pipeline is conventional gas coming from Shell, Imperial Oil, Exxon Mobil 
and ConocoPhillips fields. 
A: This is strictly a research program. 
A: Essentially they have figured out that there is enough gas in the three anchor fields to 
justify the huge cost of building the pipeline. Once the pipeline is there then you can 
start to bring smaller fields in because it is cheaper to do that. And it also as we see 
around here encourages new exploration because if people find gas, they have a 
pipeline. It is possible that they could double or triple the amount of gas that goes down 
the pipeline without figuring gas hydrates in it at all. Gas hydrates are the big question 
mark, but maybe before most of us are retired, maybe there will be some gas hydrates 
in the pipeline. 

Recorded By: Barb Chalmers, Michael Fabijan 
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H.3 Tuktoyaktuk Hunters and Trappers Committee 
 

RECORD OF CONSULTATION OR CONTACT 

Meeting X Telephone  

Project #: NDKA-9093 Client Name: Schlumberger 

 

Title/Topic: Mackenzie Delta Gas Hydrate Research and Development Project 

Date: 19-July-2006 

Time: 1200 

Location: Youth Center, Tuktoyaktuk 
Person(s) Involved: 
 
 

Inuvialuit 
Tuktoyaktuk Hunters and Trappers 
Committee 
Paul Voudrach - President 
Charles Gruben – Vice  
Lennie Emaghok - Director 
David Nasogaluak - Director 
James Pokiak - Director 
Eric Cockney - Director 
Inuvialuit beneficiary 
Inuvialuit Land Administration 

Proponent 
Tomio Mizuta - JOGMEC 
Doug Ashford – Inuvialuit Oilfiled 
Services/Schlumberger 
Fred Wright - NRCan 
Bill Crossman – ARI 
Michael Fabijan – KAVIK-AXYS  

Meeting Notes: 
 
 

NOTES: 
Notes are not verbatim transcripts of the meeting. 
Q: Question/comment from meeting participants 
A: Answer/ response from proponent project team 
 
 
Q: If it is so close to the surface, only 600 m, if you take a lot of that stuff (gas hydrates) 
out will there be a depression there? 
A: First of all it is not that close to the surface. The permafrost is 600 to 650 meters. Our 
gas hydrates are deeper down and start around 900 and are from 900 to 1100 m down. 
We are going to measure how much sand we are going to produce. We are only 
producing for 100 days and do not expect it to be an issue. That is one of the things we 
are here to learn is how much sand how much earth is going to come up when we 
produce the water and gas. 
 
Q: You are showing sites all over the world. Is that all in the research and development 
stages or are there any production facilities yet? 
A: There is no production of gas hydrates. 
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Q: It is all just research? 
A: These sites are not where research is going on. This is where gas hydrates around 
the world have been identified. 
 
Q: When the cold weather comes and the permafrost down below changes temperature 
around here, like 20-30 feet you get warmer when the cold weather comes in the fall. 
How about in the south you have no permafrost the temperature never change? 
A: I am not sure I understand your question. In the sites where there is no permafrost. 
Q: Down south the ground temperature does not change too much like it does here? 
A: Down south, frost in the winter might go down six feet. 
Q: Around here the permafrost ice cellars get warmer in the winter, in the fall when the 
cold weather starts coming. They start thawing out the permafrost ice houses in the fall. 
A: What we are dealing with is well beneath the base of the permafrost. In Mallik where 
the permafrost is 650 meters and it is still another couple of hundred meters down to 
where the gas hydrates are. We are very much deeper than any surface effects. I am 
not sure if this answers your question. 
Q: From season to season you do not change the temperature down below? 
A: Seasonally there is no change in temperature. Down at that depth the temperature is 
quite constant. 
Q: What David is saying is we have ice house here and in winter time it is warm down 
there, because it is a hole. If you expose it will it melt? Does the ice house change 
because it is a bigger hole? 
A: We will have a hole diameter of 20-24 inch conductor pipe. This is what we will start 
out with. Our first hole size in the new well that we are drilling is about 17.5 inch 
diameter so we are not drilling huge diameter holes. And when we are done it will all be 
closed in. 
 
Q: What kind of storage will you have for the gas hydrates? 
A: We will have a flare stack to burn the gas hydrates. The flare stack will be design so 
as not to affect the permafrost. The produced water will be re-injected. 
 
Q: Why pick Mallik Bay for this research program? 
A: Two reasons. The Mallik area is probably the most concentrated gas hydrates that 
have been found anywhere. It is very concentrated. There are several different layers 
where the gas hydrates exist there. At the base of it, it is a very clean gas hydrate. A 
little higher up it is interspersed gas hydrate with sand lenses which is actually very 
similar to the Japanese offshore. Overall it is very concentrated and has some good 
high quality sand in terms of the amount of gas hydrate and then it has some mixture of 
gas hydrates with shales and sands that are sort of similar to offshore Japan gas 
hydrates. So it is really the best spot in the world for it that has been identified. 
A: There is a bit of history. Nobody knew about gas hydrates but a lot of the wells that 
were drilled had indicators that gas hydrates were there. Two guys in 1972 wrote a 
paper that suggested from the well logs that these might be gas hydrates that were only 
known in the lab in theory before. That is why we went there the first time in 1998 
because there were indications that there were gas hydrates there. We did not really 
know where to look and the land was accessible to us. So that is why we drilled our first 
well and in so doing we found out that gas hydrates were there in high concentrations. 
Having done that it is the natural place to go back to, to do the next studies because we 
know what is there. We understand it and we know what we are getting into. It is a solid 
easy place to work as opposed to the offshore drill ships that are very expensive and 
technically challenging. It is relatively easy to work here. 
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Q: I would like to know what the lifespan of some of these gas hydrates are? Of what 
you can use? 
A: We do not know the answer that because we are not there to produce gas. We are 
not an oil company. As the Geological Survey of Canada, we are scientists and we want 
to answer some of those questions.  
 
Q: You say this is research. Are you prepared if you run into a big pocket of oil or gas. 
A: We would be prepared for that. We are not interested in that and we would have no 
legal right to produce it if we found gas or oil there. It is actually an Imperial Oil lease 
that we are drilling on. They are giving us permission to experiment with the gas 
hydrates. We are very confident that we will not run into gas or oil. There are already 
five wells drilled on this location. We are talking about a sixth well amidst the other five 
wells. We are very confident about what is there and it is just the gas hydrates. 
 
Q: I just want to make a comment on your timing schedule. I am not to worried about 
the first year. The second year you are at 80 days of testing. I do not know if you are 
aware but this year the ice road was put in a month later than it usually is. If that 
happens again you will have a pretty tight schedule. It becomes an environmental issue 
if you sink your equipment if you try to go out on too thin ice. 
A: We are very anxious to make sure we are out there in time to do things, but that is 
why we are staging in the second year so that we can hopefully get an earlier start than 
waiting for the ice road to be thick enough. We are staging in the second year so that 
we can get additional days. If ends up being 80 days or 65 because of the ice 
conditions that is probably not an issue. We feel that we have a schedule for 80 days 
and that is what our plan is to by out of there by April 7th. We are told that April 15th is 
the end date and we are planning on a least a weeks leeway on that date. We do not 
know when we will be able to get in. If we wind up only having 60 days available 
because we got in a month late then we will adjust. We will test as long as we can. 
 
Q: Will you be building an airstrip? 
A: Probably not in the first winter because we are coming up from Bar-C. Possibly in the 
second winter when we are staging. Once we start activity when we build the ice road 
from Taglu up we might build an airstrip over the channel so that we can get fixed 
winged aircraft in for crew changes. We will start out with helicopters. It might be a 
possibility to build an airstrip in the second year. 
 
Q: You for see any production in the future from that site or that area? Is this a test to 
see if you can do it anywhere else? 
A: This is just research to see if it will produce. The end of our project is the end of our 
research. We have no plans for production of it. 
Q: But if it shows positive? 
A: If it shows positive, Imperial Oil has the rights to produce gas up there. We are just 
doing the science. 
A: We do plan to make all the information publicly available for who ever might think 
they can take advantage of that. 
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 Q: If none of this has been done before how did you figure one cubic meter expands to 

160? 
A: We have done it before in that we have recovered core samples. In the 2002 test 
they did a test for approximately 5 days where they heated up the core to dissociate 
some of the gas. There has been a lot of laboratory work done that says one to 160. It 
varies from about 140 to 164. The 164 is a theoretical number that the molecular 
scientists come up with. In the lab when we make a sample like the one we showed, we 
can confirm the ratio. We can make a chunk of it, melt it and recover all of the gas to 
find out that there is 160 times more volume than we started with. It is fairly straight 
forward in the laboratory to do that. 
Q: If you gain 159 squares, to me it would be worth it to get into it. If it expands that 
much it would be worthwhile to get into it. 
A: Again, we are doing the research on it. It is a kilometer in the ground, it is hard to 
work down there, and we do not know that if we drill down there that it is just going to be 
easy to bring it up and keep it coming up, and keep it coming up for extended periods of 
time. These are the technical things we have to find out in doing this research. We can 
predict what we think will happen, but the only way to find out for sure is to do a test and 
match our predictions with what we actually see in the test. It holds a fabulous potential. 
It is like saying there is gold on the moon, and that’s great, but how are we going to get 
it off and back here. That is really the question we are trying to answer. 
 
A: We had a discussion with the Inuvik HTC and they noted that the proposed inside 
road route could create ruts even if it was built with ice. 
Q: It would be difficult to maintain the inside route as you would get sand blowing in with 
the snow. It would make the snow hard and difficult to clear. On the outside route there 
would be no sand so the road would be easier to maintain. 

Recorded By: Michael Fabijan 
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H.4 Tuktoyaktuk Community Corporation and Elders Committee 
 

RECORD OF CONSULTATION OR CONTACT 

Meeting X Telephone  

Project #: NDKA-9093 Client Name: Schlumberger 

 

Title/Topic: Mackenzie Delta Gas Hydrate Research and Development Project 

Date: 19-July-2006 

Time: 1500 

Location: Youth Center, Tuktoyaktuk 
Person(s) Involved: 
 
 

Inuvialuit 
Tuktoyaktuk Community Corporation 
Robert Gruben 
Fred Wolki 
Lucy Cockney 
Tuktoyaktuk Elders Committee 
Jean Gruben 
John Noksana Sr. 
Georgina Jacobson-Masazumi 

Proponent 
Tomio Mizuta - JOGMEC 
Doug Ashford – Inuvialuit Oilfield 
Services/Schlumberger 
Fred Wright - NRCan 
Bill Crossman – ARI 
Michael Fabijan – KAVIK-AXYS  

Meeting Notes: 
 
 

NOTES: 
Notes are not verbatim transcripts of the meeting. 
Q: Question/comment from meeting participants 
A: Answer/ response from proponent project team 
 
 
Q: How will you keep the gas contained? Will it be just bubbling around? 
A: It will be very controlled in that we will be drilling a well, putting steel and fiberglass 
casing in the well, cementing that in place, and then control the flow of gas into the 
casing up to the surface and through test equipment to a flare stack. The hydrate is 
close to a kilometer below the surface so we have to drill a well and get the gas hydrate 
flowing into the well. We will be controlling that and having a flow path up the casing 
through test equipment and then over to a test separator. So it will not be bubbling 
around. 
 
Q: That picture from under the water that was around Vancouver? (re- outcrop of gas 
hydrate on the ocean floor) 
A: Yes. 
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 Q: Is there anything like that around here. 
A: The chances are that there is. No one has ever proved that they are there but 
theoretically they could be. 
A: It would require permafrost below the ocean or deeper water. 
A: There is some permafrost in the ocean. 
A: The hydrates would exist below the permafrost, not on the ocean floor. 
 
Q: How far from the shore are you? 
A: We are about 300m from the normal shore line. It is very flat there so it does flood 
there. 
  
Q: Is that water (re injected water) going to be a little contaminated. 
A: The water has some salinity in it. As we produce it we may have to add some 
chemicals like glycol and methanol to it to keep if from re-freezing. That is another 
reason we are using a down hole disposal. 
Q: If you did not have the down hole injection option, then you would have a sump? 
A: The sump would be one option. 
Q: There was a meeting in Inuvik and we were talking with government about sumps 
and deep well injection. They said that deep well injections are still in the research 
stage. That they do not know all the answers yet. 
A: Deep well injection for drill cuttings is one thing that they are looking at that is more in 
the research phase. Deep well injection for water is much further along. Esso at Norman 
Wells have had deep well injection for water for decades. It is very common around the 
world to have deep well water disposal. I think deep well cuttings disposal is being 
looked at for some of the other operators in the delta. We are planning on hauling our 
cuttings away. 
Q: When you talk about Norman Wells and that they have been doing this for decades 
are the people still fishing there. 
Q: Yes they are still fishing there. 
 
Q: After you take the water out is it a vapor? 
A: The gas is natural gas in the gas form and water in the liquid form. It starts out like a 
solid block of ice and then when you either heat it up or take the pressure off the gas is 
a gas and the water is a liquid. It is like propane gas for the barbeques. 
 
Q: How many people do expect to be working out there? 
A: The rig camp is a 64 person camp we think we are going to need another 36 man 
camp on it. We are designing our program to have about a hundred people out there. 
Not all the time but there will be a maximum of about 100 people. At some point we will 
have both the drilling rig and the service rig out there and also a lot of scientists out 
there. 
Q: When you are hiring the contractor you are going through SHARE? The IRC 
process? 
A: Yes. 
Q: So not one company is going to have an advantage over another company? For 
example Mike Fabijan has environmental consulting and you have a whole bunch of 
small environmental companies here in Tuk. Are they going to be at the same level. 
A: Everything is going to go out for bid. 
A: Yes. 
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Q: Because Mike might have the inside track on environmental consulting. 
A: I actually had a discussion with Mike yesterday. I just wanted to make sure I 
understood what all his business interests are. Do we have anything with a conflict of 
interest in using him. We had a discussion to ensure that there wasn’t anything. 
Q: Those kinds of things should be really emphasized and brought out in the open 
because otherwise you will always get these kinds of comments. Another thing there 
should be a guaranteed number of people from Tuk. There is really nothing happening 
here. 
A: I am not sure how we could do that. We have to follow the process that is set out that 
says we have to give equal opportunity to any Inuvialuit company. So I do not know how 
we could actually guarantee a certain percentage to Tuk, because we have to follow the 
process. 
Q: I thought the process was that you get the people to work from the nearest 
community. Most of the time our people are moving out of the community to get jobs. 
Most of our students are moving out to. We get less money with less students from 
education. It is becoming a social problem. It is scary when you guys, industry, comes 
around here because 20 years ago people used to tell use you have the most clean 
ocean in the world. We would like to keep our ocean clean. 
A: As an example for our produced water we are planning deep well injection. We are 
very careful in how we have designed this project to do the best job that we can. 
A: We have responded to concerns expressed earlier with respect to our produced 
water and sump issues to do a better job than we have done in the past. 
 
Q: The location of your well is about 2m above sea level? Won’t there be flooding. 
A: Yes we are about 2m above sea level. In the spring time the area does frequently 
flood. That is why we are moving just about everything off location. We will have to have 
two small shacks, about outhouse size, that will be secured as best we can to protect 
the cables at surface. We are planning on the area flooding and that is why we will have 
just about everything out of there. 
Q: So there will not be any chemical residue left behind? 
A: No.  
Q: That is one of our big concerns when you have the sumps there. 
A: We are not having a sump or burial of our by products out there. 
 
Q: Looks like you guys are prepared. 
A: We are working hard at coming up with a plan. We are benefiting from the comments 
not just from here but the other communities. That is why we are here. 
Q: Maybe we will have cheap propane. (laughter) 
 
Q: If everything goes well when is the round about date that they will start producing. 
A: Ours is a science project and at the end of the second year we are done. There will 
be public information and published papers. The commercial development isn’t any part 
of our consideration. 
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 Q: You just leave it up to industry after that? 

A: Yes, these folks are just interested in the science of this project. 
A: What we are trying to accomplish here is the science. We are looking for your 
support for the project. We are all aware of the issue of sumps and the environmental 
approach for drilling is not satisfactory with the communities and you have been fighting 
this issue for some time. I think if we go forward with this project and take this new 
approach where we are making sure there is nothing left behind you will then be able to 
say in later debates that here was a project that did not have to have a sump and did 
not produce any water on the surface. It is a level and standard that you want. I think it 
is to your advantage to support the project. We are not being naive here, we need to do 
the project for scientists. 
Q: Shell has a sump out there and they only did testing around the sump. But it is in the 
flood plan and now they went and tested and there are chemicals further beyond where 
they tested before. Now they have to answer was it there before or is it there’s. Those 
kinds of things we have to deal with before we even start talking. 
Q: The other thing is are you guys going to be coming back after the work is done to let 
us know what the results are. You come and get our approval and do your research 
project and you don’t come back and let us know how it went. 
A: We did the first project in 1998 and the second one in 2002 and for both projects we 
produced a volume sponsored by the Geological Survey. All the papers were published 
in a single volume. Those volumes were distributed to all of the communities and 
organizations. The results of our last two projects are in your hands now. In the library I 
think. So just go over there and look at them and see what was done. 
Q: At the Hamlet or the ILA or what? 
A: Either one. 
A: We can find that out and get you that information. They are definitely here. 
Q: We do not really want to know the exact science results. Just give us a little show 
and tell type of thing like you have here. 
A: That is something we could do. 
Q: Just a general overview of how it went. It is nice to know that you look back and 
know there it was and to know you do what you say you are going to do and it is a clean 
area so there is no footprint there. 
 
Q: You were here before? 
A: This is a similar project. It has been revised quite a bit since the last presentation. 
 
Q: The sump on the picture here, is this after or before? 
A: That is the old original IOL sump from the 1970’s. Imperial oil drilled the original well 
out there and that is the sump from that. 
Q: Are they going to check their old sump? 
A: We do not know. 
A: To some extent it has re-vegetated but I don’t think it is perfect. Everything that was 
done in the past was done according to existing regulations. And obviously from what 
we hear from you people is that those are not satisfactory anymore. 
A: We are planning on no sump. We are not planning to contribute to that. 

Recorded By: Michael Fabijan 
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H.5 Tuktoyaktuk Fisheries Joint Management Committee 
 

RECORD OF CONSULTATION OR CONTACT 

Meeting X Telephone  

Project #: NDKA-9093 Client Name: Schlumberger 

 

Title/Topic: Mackenzie Delta Gas Hydrate Research and Development Project 

Date: 20-July-2006 

Time: 1330 

Location: Kitti Hall, Tuktoyaktuk 
Person(s) Involved: 
 
 

Fisheries Joint Management Committee 
Burton Ayles - member 
Andrea Seer (check spelling) – DFO 
Yellowknife – Area director for NWT 
Larry Dowel – DFO – Area manager in 
Inuvik 
Max Kotokak – Inuvialuit member 
Ronnie Gruben – Alternate member 
Andrea Hoyt – FJMC resource person 
Kevin Bill – FJMC Biologist 

Proponent 
Tomio Mizuta - JOGMEC 
Doug Ashford – Inuvialuit Oilfield 
Services/Schlumberger 
Fred Wright - NRCan 
Bill Crossman – ARI 
Michael Fabijan – KAVIK-AXYS  
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Meeting Notes: 
 
 

NOTES: 
Notes are not verbatim transcripts of the meeting. 
Q: Question/comment from meeting participants 
A: Answer/ response from proponent project team 
 
 
Q: How much gas are you looking at? (re production during testing) 
A: Our absolute maximum is one million cubic feet per day. The Chevrons and Encanas 
in their projects up here, when they are drilling up here, they are looking for in the 
magnitude of 20 times that, twenty million cubic feet per day. So this is a small amount 
of gas. 
 
Q: The water that you are going to be pumping back in, do you know the salinity and 
composition of that water. 
A: We do. It is essentially brackish, similar to what is in Mallik Bay at the moment. 
Q: The salts? 
A: It is largely sodium chloride and a little magnesium. It is pretty much sodium chloride. 
We have the specific composition I just do not have it on hand. 
 
Q: How many days will you be flaring? 
A: Up to 20 days in the first winter and up to 80 in the second winter. 
Q: That’s 20 million cubic feet? And 80? 
A: Yes up to 20 million in the first year. One of the things that happens is that we are 
only expecting it to build up to that point (one million cubic feet per day) towards the end 
of the 80 days. The gas and water dissociate gradually further away into the well bore 
so it is actually going to building toward that. That will be right towards the end of the 
test. It will not be one million cubic feet per day over the 80 days, it will build towards 
that. It will start at a quarter of that and build towards that. That is what our models are 
showing. 
 
Q: There is nothing more productive that you could be doing with that than flaring it off? 
It seems like a lot of gas. 
A: There is not much you could do with it out there. All of the machines are built to run 
on diesel. It would be nice if we could but it is really not practical. 
 
Q: I wonder how many cubic feet Ikhill produces per day? 
A: We can check into that. 
 
Q: How far would one well reach out into the reservoir? How far out would it access 
gas? 
A: The spacing we have between the monitoring well and the production well is 15 
meters. We are expecting to see an influence of dissociation in that 15 meters towards 
the end of the 80 day test. So the reservoir depletion is maybe going to extend that 15 
meters in 80 days. Again that is a big part of the research. That is part of the modeling. 
That is why we have the 15 meter separation. We want to see the influence of the 
production and measure what happens as the dissociation front approaches. 
Q: I was just thinking more in the long term, if it ever did go to production, how many 
wells would you need in comparison to gas fields.  
A: We don’t know. We hope to find out. 
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Q: What is the original source of the hydrate that is coming from the gas field down 
below? Is it just something that has escaped through a supposedly impermeable layer, 
got in contact with water and trapped again? Is that it? 
A: We can speculate on that. It seems reasonable as there is deeper gas in that region. 
We do not know what the source of the gas hydrates are explicitly.  
 
Q: Do you know how they form? 
A: We don’t know. There are indications that it is thermally generated which means that 
it is a deep source. So we can speculate that it has come up through faults but there are 
also coal emplacements in the reservoir that don’t seem to have the volume necessary 
to create that much gas hydrate. And given that these are widespread phenomena it is 
a fundamental geological question. As a research project, the energy aspect is of 
interest to some of the people in the group. People in Japan and within the Geological 
Survey are curious about the broader geological questions as well. We hope over time 
to go some ways towards answering those questions. Those questions are a really big 
question mark at the moment. 
 
Q: If the decreasing pressure or increasing temperature is going to allow the 
dissociation of the gas from the water. What are the long term implications for that kind 
of warming for gas hydrates under permafrost? 
A: You can read about that by others who have written about it. They are largely 
speculating. I do not know how far we should get into that in the context of this project. 
A: Where we are producing from, we are significantly deeper than the permafrost. There 
is a significant layer from 650 to 890 meters of sand and shale where we are separated 
from the base of the permafrost.  
A: I can tell you that the time signal propagation at that depth is in the order of 
thousands to tens of thousands of years. So that is how long it would to take to impact 
something at that depth. 
A: Going up the well bore we will be fairly cool as well so there is not going to be much 
heat generation against the permafrost. 
 
Q: What are the populations of your camps? (following presentation of waste water 
treatment plan) 
A: The rig camp is a 60 man camp and we expect to have an auxiliary sleeping camp 
for maybe another 36 people. So we would have the ability to have up to 100 people on 
location. That would be an absolute peak. In the last program it averaged from 50 to 60 
people and peaked somewhere around 80-85 people. This is while the whole drilling 
crew is still there and the science crews are coming in. Once the rig is demobilized it will 
cut just about in half. 
 
Q: You said you flew to the site today. What kind of wildlife did you notice? Did you 
notice any waterfowl or snow geese or birds? 
A: We noticed some gulls flying around, there was a swan in the distance. There was no 
waterfowl right where we were. There were some horned larks flying around the site. 
We did notice an eagle near caribou hills. 
A: In the summer time there are often some geese or cranes. One time there was a lone 
caribou or reindeer standing there. 
A: We saw 3 moose on the way up. 
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Q: Why don’t you use your flare gas to boil off the effluent water and then you won’t 
have to worry about spraying it around. It will just vaporize it and everyone will be 
happy. You don’t have to respond to that. (laughter from room)  
A: We will take that as a suggestion, not a requirement. 
 
Q: Just to let you know that we are glad that there is going to be no sump. We have 
been fighting that for a long time. We still have concerns about the gray water issue 
because as you know we are harvesters. We are not farmers. We harvest our animals 
for subsistence use. That gray water you guys dump on our land and our lakes and our 
rivers is not fit for human consumption. So it is still a concern to us and we are still 
addressing it. That is why I ask you what was your backup plan because I know we had 
a joint venture company called Veri-Illuq with IDC. They had the same kind of filter 
system for gray water and it never worked. And the reason I know that is because I had 
the contract to haul out the gray water that year, and I hauled everything out. 
A: Our back up is that if we can’t treat it to NWT Water Board standards we will be 
hauling it out. 
Q: But those standards are not to our standards. That water is not fit for human 
consumption. These are our concerns and we will be addressing them. 
 
Q: Do you guys have any idea how much potential is out there for gas hydrates? It is 
probably so new you do not know, right? 
A: It has not been within the scope of our program to define the resource beyond that 
point that I had earlier that 25% of wells drilled onshore have seen gas hydrates. I don’t 
know if the GSC has done a resource study on this yet or not. 
A: There have been some broad studies done that have come up with some very large 
numbers for the potential based on what people speculate is out there. How much of 
that we can get at or use absolutely nobody knows. We don’t know if there is any 
possibility to produce with whatever technologies we have now. Again that is what we 
are trying to find out. I am holding back because there are people who will speculate 
that there is more energy than all the other energy sources, coal, oil combined. But that 
is just speculation at this stage. 
 
Q: GSC has done some bio-mapping in which they have identified what you call mud 
volcanoes. And my recollection was that the suggestion was that this was methane from 
gas hydrates that were causing the mud to bubble up. This is Steve Blasco’s work. Is 
that correct? And what level are those at? Is this something very close to the surface or 
something bubbling through a few hundred feet. 
A: That is speculation to. There is no proof as to what these are or aren’t. They could be 
just shallow gas. The possibility is there - it is a research question. There are no 
answers to that. 
 
Q: If this were determined to be viable method what transport options would there be, 
what form would it be transported in? 
A: It is natural gas. We are in the early stage of determining anything about what it 
might look like in production. It is the same natural gas the Mackenzie Valley Pipeline is 
designed to carry.  
 
Q: Thank you very much for coming. That is a very interesting project. That was nice to 
see something that was not immediately commercially.  
Q: Nice to see no sump. 
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Q: And as Ronnie pointed out it is going to be a nice example for use to present back to 
some of the other operators.  
A: Thanks for your time. 

Recorded By: Michael Fabijan 
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