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Gouvernement
du Canada

l* Government
of Canada
Environmental Examen des &valuations
Assessment Review environnementales

Ottawa, Ontario
K1A OH3

The Honourable John Roberts, P.C., M.P.
Minister of the Environment

Ottawa, Ontario

K1A OH3

Dear Minister:

In accordance with the Federal Environ-
mental Assessment and Review Process,
the Arctic Pilot Project Environmental
Assessment Panel has completed a review
of the northern component of the propos-
al to ship liquified natural gas from
the high Arctic to eastern Canada. We
are pleased to submit this report for
your consideration.

The Panel"s review has led to the con-
clusion that the project as presented is
environmentally acceptable provided cer-
tain conditions are met.

Yours sincerely,

(s

John S. Klenavic

Chairman

Arctic Pilot Project
Environmental Assessment Panel
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EXECUTIVE SUMMARY

The Arctic Pilot Project would involve
the production and liquefaction of 6.4
mill ion cubic metres (225 million cubic
fect) of natural gas per day from the
Drake Point field on Melville-Island and
its shipment to eastern Canadian markets
in icebreaking tankers. The Environmen-
tal Assessment Panel has reviewed the
northern component of the project which
includes the facilities on Melville
Island, and shipment of liquified natural
gas by two icebreaking carriers through
Parry Channel, and south through Baffin
Bay and Davis Strait to the approaches to
a southern Canadian terminal.

In January, 1979, an Environmental
Statement was issued by the Arctic Pilot
Project. This document along with a
Socio-economic Statement and supplementa-
ry information requested by the Panel
served as input to the review of the
project.

The Panel solicited comments on the
project from  the public and from
government agencies and in April, 1980,
held public meetings in the communities
of Arctic Bay, Pond Inlet, Grise Fiord
and Resolute which arc located in the
area of the proposed shipping route. The
Panel considered issues relating to the

project rationale, long-term implica-
tions, the development on Melville
Island, the shipping aspects and the

overall impact on the human environment.
After carefully considering the informa-
tion presented, the Panel reached a
number of conclusions and has formulated
certain recommendations which are
contained in this report.

The Panel"s review has led to the conclu-
sion that the project as presented is

environmentallv acceptable provided cer-

tain conditions are met.
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The Panel recognizes that this project
would be a "pilot" project in the sense
that it would pioneer year-round arctic
transportation and develop in Canada a
greater arctic expertise within industry
and government. It also recognizes that
year-round shipping of oil or gas on a
much larger scale is being considered by
others and that there is a paucity of
information on potential impact in some
areas in spite of the effort made by the
Proponent in preparation for this review.
The Panel believes that the relatively
small-scale shipping proposal by the
Arctic Pilot Project would permit further
study and allow more accurate assessment
of potential impacts and ways to minimize
or determine more fully the effects of
large scale shipping.

Parry Channel supports a biologically
rich community of birds and mammals, many
of which are considered to be of national
and international importance. Tradi-
tional harvesting of natural resources by
Inuit for home-use and income is still
important in this region. It is essen-
tial, therefore, that ships be routed to
avoid environmentally sensitive areas in
Parry Channel and that advantage be taken
of the pilot nature of this project to
monitor and research the effects of ycar-

round shipping in the Arctic. In the
Panel®s  opinion, this can only be
achieved  through the formation and

effective operation of a control authori-
ty by the Minister of Transport. The
authority would monitor ship movements
and enforce good seamanship and appropri-
ate environmental regulations such as
those now in existence under the Arctic
Waters Pollution Prevention Act.

Advantage should be taken of the long
lead time required for the project to
become operational to establish the
control authority with a view to having
an integrated routing system in place to
deal with future ship traffic. To assist
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the control authority further, the Panel
recommends that the Departments of Envi-
ronment and Fisheries and Oceans estab-
lish an advisory committee which would
recommend and approve studies necessary
to allow biological information to be
effectively integrated into the route
selection process. Membership on this
committee should include the Proponent,

Inuit, the territorial government and
other federal departments. Without
further research on marine mammals,

guided by the advice of Inuit and of
government  scientists and without a
monitoring and control mechanism for the
selection of the shipping routes, the
Panel 1is unable to recommend that the
project 1is environmentally acceptable.

The Panel has also recommended a number
of specific conditions relating to the
Drake Point facilities, Melville Island
pipeline, Bridport Inlet facilities,
shipping and the human environment as a
result of iIts assessment of the Arctic
Pilot Project.
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"Perception of the purpose of EARP
hearings has been that they are of an
overview nature to determine the
attraction or drawbacks of a particular
project. It has always seemed to me that
the concerns over details of drilling
procedures, permafrost stability, sumps,
etc. are the responsibility of the
regulatory branches of the federal
government. And one assumes that
projects will be conducted in accordance
with the Acts and Regulations for their
control."

Lindsay Franklin
Panarctic Oils Ltd.

"1 would first, in all fairness, like to
commend the proponent, Petro-Canada, for
the responsible attitude they have
demonstrated in attempting to deal with
the environmental, social, and economic
implications of this Project. As well, |
think the EARP Panel has gained some
civility, and some responsibility, and
some seriousness for addressing these
implications in the northern
territories.”

Peter Ittinuar.
M.P. Nunatsiaq
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CHAPTER 1 - The Environmental Assessment
Review

1.1 INTRODUCTION

This report to the Minister of the
Environment, on the Arctic Pilot Project,
has been prepared by an Environmental
Assessment “Panel, constituted under the
federal Environmental Assessment and
Review Process (EARP). This process was
established by Cabinet, December 20,
1973, to ensure that:
- environmental effects are taken into
account early in the planning of new

federal projects, programs and
activities;
- an environmental assessment is

conducted for all projects which may
have an adverse effect on the envi ron-
ment before commitments or irrevocable
decisions are made, and those which
may have significant adverse effects
are referred to the Minister of the
Environment for formal review, and

- the results of these assessments are
used in planning, decision-making and
implementation.

Federal projects are considered to be
those initiated by federal departments
and agencies, those for which federal
funds are solicited, and those involving
federal property. Federal departments
and agencies are bound by the Cabinet
Decision. Proprietary Crown Corporations
and regulatory agencies, however, are
invited rather than directed to
participate in the Process.

Petro-Canada, a proprietary Crown Corpo-
ration, and the Department of Indian
Affairs and Northern Development decided
to refer the Arctic Pilot Project to the
Federal Environmental Assessment Review
Office for a public review after
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determining that the proposed project
could have potentially significant
environmental effects.

The referral was received in November,
1977, and a Panel was formed. The
Panel"s original mandate was to make
recommendations on the environmental
acceptability of the project to the
Minister of the Environment. In late
1979, the Panel*s mandate was expanded to
include examination of the potential
socio-economic implications of the
project.

The scope of the Panel®s review included

the following components of the proposed

Arctic Pilot Project:

a) the gas wells, gas gathering and
ancillary facilities associated with
the Drake Point fields;

b) a small diameter pipeline across
Melville Island to Bridport Inlet;
c) a liquified natural gas (LNG) plant

at Bridport Inlet, and

d) the shipment of LNG by icebreaking
carriers through Parry Channel and
south to the approaches to a southern
Canadian terminal.

The present review has dealt with those
components north of 60° N. A further
review of the off-loading and
regasification facilities at a southern
Canadian terminal and the shipping route
leading to it will be undertaken later by
another Environmental Assessment Panel.
At the time of this northern review, the
location of the southern terminal and
hence the shipping route to it had not
been determined.

1.2 PANEL COMPOSITION

The membership of the Environmental
Assessment Panel is as follows:
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Mr. John S. Klcnavic

Panel Chairman

Federal Environmental Assessment
Review Office

Hull, Quebec.

Mr. David W1 . Marshall

Panel Vice-Chairman

Federal Environmental Assessment
Review Office

Hull, Quebec.

Mr. Malcolm 0. Berry
Atmospheric Environment Service
Department of Environment
Downsview, Ontario.

Mr. Don Bissett

Northern Pipelines Branch

Department of Indian Affairs and
Northern Development

Ottawa, Ontario.

Dr. Richard G.B. Brown
Canadian Wildlife Service
Department of Environment
Dartmouth, Nova Scotia.

Mr. Robert W. Hornal

Northern Affairs Program

Department of Indian Affairs and
Northern Development

Yellowknife, Northwest Territories.

Mr. Rod Morrison
Department of Economic
Development and Tourism

Government of the Northwest Territories

Yellowknife, Northwest Territories.
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1.3 REVIEW PROCEDURES

Review of the northern part of the
project began when an Environmental
Statement was issued in January, 1979.
After a review of the Environmental
Statement by the Panel and government
agencies, the Panel issued "Draft Guide-
lines for the Completion of the Environ-
mental Assessment for the Arctic Pilot
Project” in June, 1979. Comments on the
draft guidelines were received from the
public, the Proponent and government
agencies and the '"Final Guidelines" were
issued in September, 1979.  In response,
the Arctic Pilot Project issued, in
November, 1979, a supplement to 1its
Environmental Statement. This supplement
and a Socio-Economic Statement on the
proposal were distributed to government
agencies and the public in December,
1979. A document concerning the Drake
Point gas gathering facilities entitled:
"Environmental Overview Gas Production
Component™, was issued at the end of
March, 1980. The documents submitted to
the Panel by the Proponent as well as
those issued by the Panel are listed in
Appendix I 1.

1.3.1 Public Information and

Participation Programs

The Environmental Assessment and Review
Process involves review and comment by
the public, particularly those in the
vicinity of the proposed project, as well
as by various government agencies and
other interested  parties. Public
information and participation programs
were undertaken separately by Arctic
Pilot Project personnel and by Panel
staff, supplied by the Federal
Environmental Assessment Review Office,
on behalf of the Panel.
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1.3.1.1 Arctic Pilot Project Program

The Proponent of the Arctic Pilot Project
implemented a community liaison and
consultation process beginning {in 1977
with the communities of Arctic Bay, Grise
Fiord, Pond Inlet and Resolute (figure
1). The purpose of the program was to
advise these communities of the nature
and potential effects of the Arctic Pilot
Project and to establish a means of
working with the northern people in the
review of the project.

In May, 1977, a meeting was held with
councillors from the Eastern Arctic, and
members of the Northwest Territories
Legislative Assembly were briefed.
Meetings were also held with the Inuit
Tapirisat of Canada, the Baffin Region
Inuit Association and the Baffin Regional

Council. Afterwards, a series of
meetings  were held with settlement
councils to explain the project, and
review the Proponent®s social and

economic policies and summaries of the
environmental and socio-economic Impact
statements. Regional meetings began in
1979, with participation of delegates
from each settlement, to permit further
discussion on the proposed project. In
May, 1979, representatives from the
settlements toured the Philips Petroleum
Energy Plant at Kenai, Alaska to view the

physical characteristics of liquified
natural gas (LNG), and the operations
involved in a gas [liquefaction plant.
Documents associated with the
environmental assessment review of the
project were circulated within the
communities; summaries were translated

into Inuktitut. A number of meetings
have been held by Petro-Canada, on behalf
of the Arctic Pilot Project, with Danish
officials beginning in August, 1977. The
Proponent has reviewed a study prepared
by Denmark on the implications of the
project on Greenland and has agreed
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recently on joint environmental studies
along the proposed shipping route.

It was the Proponent®s intention that the
consultation process outlined above would
continue, 1if the project were to proceed,
and that the mechanism that had been
developed at the review stage would
continue to be used to monitor project
development and operation.

1.3.1.2 The Panel Program

The Panel secretariat attempted to ensure
that all persons and organizations having
an interest in the project were informed
of the review process, the time and
location of public meetings, and of the
opportunities to make their views known
to the Panel.

On two occasions in 1979, Panel staff
visited the communities of Arctic Bay,
Grise Fiord, Pond Inlet and Resolute to
meet with the Councils and members of the
public to explain the nature of the
review process. In addition, a presenta-
tion was made on the status of the review
at the invitation of the Eaffin Regional
Council, at its semi-annual meeting in
Resolute in October, 1979. Officials of
the government of Denmark were regularly
briefed on the status of the review
during the meetings associated with the
Canada/Denmark Marine Environment Talks.

Information on the project was distrib-
uted to each community and to government
agencies as well as to people on the
project mailing list. This included:
documents prepared by the Proponent asso-
ciated with the Environmental Impact
Statement, press and information
releases, reviews prepared by government
agencies and individuals, brochures
describing the review process, biogra-
phies of Panel members, and the agenda
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and procedures for the public meetings.
Most of this information was translated
into Inuktitut.

1.3.2 Public Meetings

Public meetings were conducted to permit
the Panel to learn of concerns about the
project and to allow interested persons
to comment on the Environmental Impact
Statement and the project.

After consultation with the settlement
Councils it was agreed that general
meetings would be held in Resolute, the
community closest to the planned
development on Melville Island and to the
proposed ship track. It was also agreed
that community meetings would be held in
the settlements of Arctic Bay, Grise
Fiord, Pond Inlet and Resolute.

The purpose of the community meetings was
to allow the Proponent to make a brief
presentation on the Arctic Pilot Project,
to respond to questions from the public,

and to enable the Panel to further its
understanding of the views of local
residents to the project. Comnunity

meetings were held in the evenings as
follows: on April 15 in Arctic Bay,
April 17 in Pond Inlet, April 18 in CGrise
Fiord, and on April 21, 1980, in
Resolute. Consecutive interpretation in
English and Inuktitut was provided. The
meetings were well attended and the Panel
heard a wide range of concerns on the
project.

To become more familiar with the project
setting, the Panel, along with an Arctic
Pilot Project representative, flew the
proposed ship track from Resolute to
Melville Island, the proposed pipeline
route, and over Drake Point and Bridport
Inlet. A similar trip was also arranged
by Arctic Pilot Project personnel for a
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number of the participants at the public
meetings.

meetings were held in
Resolute over a 6 day period from
April 23 to 29. Simultaneous
interpretation was provided in English
and Inuktitut. The Panel arranged for
representatives from Arctic Bay, Pond
Inlet and Grise Fiord to attend and
participate in the general meetings in
Resolute. The Ministry for Greenland was
invited through External Affairs to send
observers or participants to the public
meetings. After consulting with the
Greenlandic Home Rule Authorities, it
advised the Panel that representatives
from Denmark or Greenland would not be
attending the meetings.

The general

The Tirst session was set aside for
introductory statements by participants
and for technical reviews undertaken by
government agencies on the overall proj-
ect. Specific sessions were allocated
for more detailed discussion of the
following: project scope, rationale and
long-term implications; potential envi-
ronmental impact of the Drake Point gas,
gathering facilities, the Melville Island
pipeline, the liquefaction plant and
ancillary facilities at Bridport Inlet,

and the shipping component of the
project; and the socio-economic  and
community impacts. The final day

included a session devoted to catching up
outstanding matters followed by a closing
session to receive concluding statements
from participants.

The Panel arranged for various technical
witnesses to be present and to take part
in discussions devoted to the Melville
Island  pipeline, the facilities at
Bridport Inlet and the shipping component
of the project. The Proponent arranged

for a number of consultants, who had
pa(;|0|pated in studies for the
Environmental Impact Statement, to be
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present to explain their work and respond
to questions. With the exception of the
closing statements session, opportunities
were provided following presentations for
a question and answer period involving
the Panel, Arctic Pilot Project personel,
technical witnesses and the audience.

Government agencies participating in the
review included: the Department of
Energy, Mines and Resources; Department
of Environment; Department of Fisheries
and Oceans; Department of Indian Affairs
and Northern Development; Department of
Transport and the Government of the
Northwest Territories. Presentations
were also made by the Member of
Parliament for Nunatsiaq, Mr. Peter
[ttinuar, and by Mr. George Braden, the
Minister of Economic Development and
Tourism, Government of the Northwest
Territories. Non-governmental organiz-
ations included: the Baffin Regional
Council (BRC), Baffin Region Inuit
Association (BRIA), Canadian Arctic
Resources Committee (CARC), and the Inuit
Tapirisat of Canada (ITC).
Representatives from the communities of
Arctic Bay, Grise Fiord, Pond Inl et and
Resolute also made presentations. A
written presentation was received from
the Canadian Nature Federation. In
addition, other individuals, not
representing any organization, presented
their views on the project.

During the meetings in Resolute 69 oral
presentations were made to the Panel and
it received a number of written presenta-
tions, as well as technical reports and
background information. A verbatim
transcript was made. Persons appearing
before the Panel and submissions made to
it are listed in Appendices lll and IV
respectively.
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"We now have a window in time to test on
a small scale, the transportation systems
we will need to deliver these resources
in the future."

Donald M. Wolcotil
Arctic Pilot Project.
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"The project offers a rare opportunity to
investigate a relatively pristine Arctic
environment  then disturb it in a
controlled fashion and measure how its
elements respond. Such information will
be valuable 1in assessing the impacts of'
future northern developments and
instituting useful mitigative measures."

Martin Barnett
Department of Indian Affairs and
Northern Development.
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CHAPTER 2 - Project Description

2.1 INTRODUCTION

The Arctic Pilot Project would involve
the production and liquefaction of 6.4
million cubic metres (225 million cubic
feet) of natural gas per day from the
Drake Point field on Melville Island and
its shipment to eastern Canadian markets
in 1icebreaking tankers. As a pilot
project, it 1is designed to test the
feasibility of delivering gas by ships on
a year-round basis from the Arctic
Islands. The project sponsors include:
Petro-Canada Exploration Inc., Alberta
Gas Trunk Line, Dome Petroleum and
TransCanada Pipelines Ltd., and Melville
Shipping Ltd. The  gas production
facilities at Drake Point are the
responsibility of Panarctic Oils Ltd.

The Proponent indicated that construction
could commence in the fall of 1981 with
completion in 1985. The project was
expected to cost between $1.5 to $2
billion (1980) and to last 20 years.
During the construction of the Melville
Island pipeline and facilities at
Bridport Inlet, the number of workers
required would peak at approximately 550
persons. Construction of the gas
gathering Tacilities at Drake Point would
require a maximum of 250 workers.
Approximately 40 to 45 workers would be
required for the operation and
maintenance of the pipeline and Bridport
Inlet facilities and a total complement
of 168 persons (2 crews per ship) would
be needed for the too ships. Operation
of the Panarctic fTacilities at Drake
Point would require 63 persons.
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2.2 F?EGIONAL SETTING

Construction activities related to the
Arctic Pilot Project would take place on
Melville Island, (figure 2) about 400 km
west of Resolute, the nearest community.
The only habitation on Melville Island is
Rae Point (85 km N.E. of Bridport
Inlet), a staging area for Panarctic"s
exploratory drilling program in the area.
Rae Point does not have a permanent
population.

The liquified natural gas (LNG) carriers
would proceed eastward from Bridport
Inlet through Parry Channel to Baffin
Bay, then south along the west coast of
Greenland. These 1icebreaking tankers
would pass no closer than 32 km from
Resolute (population 167), 128 km from
Arctic Bay (population 403), 272 km from
Grise Fiord (population 99), 144 km from
Pond Inlet (population 649)! and 45
km from the coast of Greenland.

The community of Resolute located on
Cornwallis Island was established in 1947
as a joint Canadian - American weather
station. Inuit were not permanent
residents on any of the islands of the
Queen Elizabeth group at that time,
although there is evidence of much
earlier occupation. In 1953, Inuit
families, primarily from Port Harrison,
Quebec, were relocated to Resolute.
Similarly, the community of Grise Fiord
was established in 1953 with Inuit
families from Port Harrison and Pond
Inlet. The opening of trading posts by
the Hudson"s Bay Company at the present
sites of Pond Inlet and Arctic Bay in
1903 and 1926 respectively, led to the
subsequent establishment of communities
settled by Inuit from northern Baffin
Island.

1 Population figures for 1978
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Although there have been significant
changes in Inuit lifestyles since these
communities were established, the tradi-
tional harvesting of natural resources
for home-use and income is still impor-
tant. Both direct income and imputed
income from resources harvested for home
consumption are significant to the eco-
nomies of the region. Income from wage
employment has become of major importance
to Inuit in purchasing hunting equipment,
imported foods and luxury items.

Traditional employers in the communities
have been government agencies, local
co-operatives, settlement Councils and
the Hudson®s Bay Company. In recent
years with increased industrial activity,
Panarctic Oils Ltd., and Nanisivik Mines
have provided additional employment
opportunities for those willing to work
away from their homes. The new Arvik
mine, currently under construction on
Little Cornwallis Island, is providing
further opportunities for those wishing
employment. Inspite of these opportuni-
ties, unemployment is high, and income
levels are Ilower than the national
average.

2.3 PROJECT DESCRIPTION

2.3.1 Drake Point Gas Gathering
Facilities

The Drake Point gas field is located on
the Sabine Peninsula of Melville Island.
It is operated by Panarctic Oils Ltd.,
which would supply gas to the Arctic
Pilot Project.

Gas would be produced from two production

clusters located on shore, each with 4
wells (figure 2). The wellheads would be
on gravel pads; wells would be

approximately 1 200 m deep. Drilling of
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the wells would take place in a single
year from April to December. When the
reserves were depleted, the production
wells would be plugged and the wellheads
rernoved.

The gas gathering system would involve 3
to 4 km of pipeline from the wellhead to
a gas dehydration plant. Initially there
would be no need for compressors to main-
tain operating pressure; after 10 years
of operation compressors would be added.
The plant, camp, waste disposal site and
ancillary facilities would occupy 3 to 5
hectares.  Approximately 10 km of perma-
nent roads, occupying 10 hectares, would
be constructed to provide all weather
access to the wellhead clusters, air-
strip, and the gas plant and camp areas.
Construction would take place over a
3 year period.

2.3.2 Melville Island Pipeline

The natural gas pipeline connecting the
Drake Point field to Bridport Inlet,
would consist of 160 km (100 milles) of
0.56 m (22 inch) diameter pipe. It would
be buried in the permafrost at a minimum
of 1 m below normal grade. A meter
station would be located at Drake Point
to measure the quantity and quality of
the gas; the control facility would be
located at Bridport Inlet. The gas would
be chilled to ensure that the maximum
temperature of the gas entering the pipe
would not exceed -6" C.

The proposed route would traverse three
distinct geographic regions: the
Sverdrup Lowlands, the Parry Plateau and
the Sabine Bay Lowlands. The very low
mean annual air temperatures (mean July
temperature is 0°C at Rae Point) sustain
continuous permafrost soils throughout
the island. The seasonal thaw is no more
than 1 metre. The pipeline right-of-way
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would affect approximately 5 km¢ of
land surface.
The Sverdrup Lowland region (Sabine

Peninsula) is characterized by flat-lying
sedimentary strata; soils are fine tex-
tured and derived from shale or sand-
stone. The Sabine Cay Lowland region is
a low-lying plain with deposits of sands
and silts covering sandstone bedrock.
The terrain of the Parry Plateau is more
rugged, characterized by low ridges and
valleys. Soils are derived primarily
from medium to coarse grained sandstone.
While vegetation is not extensive, it is
important to the wildlife found on
Melville Island. Seven species of land
mammals are known to inhabit Melville
Island: muskoxen, Peary caribou, arctic
hare, collared lemming, arctic fox, wolf
and ermine. Caribou and muskoxen are not
hunted on Melville Island but populations
have fluctuated significantly as a result
of the harsh physical environment. Bird
species that occur regularly on Melville
Island are typical of those found
throughout the high Arctic islands.
Along the proposed pipeline route, the
Sabine Bay Lowlands, in particular,
provide important breeding habitat for
loons, waterfowl (brant, Kking eider, and
old squaw ducks) and shorebirds (red
phalarope, white-rumped sandpiper, and
black - bellied plover).

The pipeline would cross a number of
ephemeral  streams. The only fish of
significance on the island are char in
some lakes near the route.

Construction of the pipeline would occur
over two years in the periods from
September 15 to November 1 and April 1 to
May 15 when the active layer of soil is
frozen but  working conditions are
tolerable.
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2.3.3 Bridport Inlet Facilities

Bridport Inlet is a natural harbour on

southern Melville Island, with a
protective spit of land that provides an
entrance channel 1 200 m wide. The

Mecham River discharges into" the Inlet
(figure 3).

The proposed facilities at Bridport Inlet
include a barge-mounted plant to liquify
the natural gas, storage barges with a
capacity of 200 000 cubic metres of LNG,
a shipping terminal to receive and load
the LNG carriers, an airstrip, workshop,
warehouse and accommodation buildings,
and a road network (figure 4).

The plant would be designed to liquify
7.8 million cubic metres (275 million
standard cubic feet) of gas per day.
Both the plant and LNG storage facilities
would be built in the south on barges and
towed to the site. The gas would be
liquified by 3 water-cooled, gas turbine
drivers. The dock would be designed to
have 8 cells, Tormed by driving sheet
piping into the fine sands on the ocean
floor and then filling the interior with
crushed rock. To assist in berthing the
vessels at the dock, warm water would be
distributed below the ice to stop or slow
down the ice growth. The water would be
drawn from the Inlet and warmed by heat
exchangers used in the gas cooling
process. A quarry site has been
identified approximately 1 km west of the
dock. A permanent airstrip would be
constructed approximately 12.5 km by road
southeast of the plant area.
Approximately 16 km of roads would be
required. Construction would take place
over a 4-year period, with shutdown
during the winter.

The principal wildlife resource in the
Bridport Inlet area is the muskox.
Approximately 100 muskoxen summered
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FIGURE 3 — BRIDPORT INLET FACILITIES
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FIGURE 4 — BRIDPORT INLET TERMINAL LAYOUT
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within 25 km of the mouth of the Mecham
River in 1977. Waterfowl and Ffish in
nearby lakes are present in small numbers
in the Bridport Inlet area. It is
expected that polar bears could be
attracted to the area, especially during
construction. Bridport Inlet sustains
few marine species. Ringed seals and
bearded seals are the only marine mammals
knorrn to use the Inlet.

2.3.4 Shipping

The shipping component of this project
would be unique. It would be the first
attempt to operate on a year-round basis
in the high Arctic and would be the first
LNG transportation requiring the breakup
of heavy ice during the course of normal
operations.

The Arctic Pilot Project would involve
the construction of 2 Arctic Class 7
icebreaking vessels. The ships would be
370 m long by 43 m wide, have an LNG
cargo capacity of 140 000 cubic metres
and would be designed with 180 000 shaft
HP. LNG would be used as fuel, but 600
tonnes of diesel fuel plus various light
hydrocarbon liquids in containers on deck
would also be carried on board. Each
vessel would make 15 round trips per
year.

Each ship would have a 6 tank membrane
containment system to carry the LNG.
Navigation equipment would include: 2

radars, a gyro compass, a satellite
navigation system, Loran C, Decca
navigator and a short range position

fixing system. In addition the use of
Sonar is being considered. The ship®s
crew would consist of 42.

The shipping route would traverse Parry
Channel, Baffin Bay and Davis Strait
(figure 5). Ice conditions along the
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route vary considerably, with respect to
coverage by time of year, thickness and
type. First year ice thickness can vary
from 1.6 m in Davis Strait and Baffin Bay
to 2.2 m in the Bridport Inlet area. In
addition, the action of winds and surface
currents upon the ice cover creates large
numbers of pressure ridges. Within the
ice pack In the Davis Strait area are
many multi- year floes, thousands of
icebergs, and bergy bits; growlers are
widespread and difficult to detect in the
ice pack. In the Melville Island area,
multi-year ice may also be found. The
ships traversing this route would attempt
to take advantage of the ice cover
patterns and seek to follow open leads
and to avoid ridges or multi-year ice
floes.

The shipping route through Parry Channel
(Lancaster Sound, Barrow Strait, and
Viscount Melville Sound) is also a
migratory route of significance for
seabirds and marine mammals. Harp seals,
walrus, beluga whales, narwhals and
bowhead whales enter Lancaster Sound when
the fast-ice breaks up and migrate
westward to areas in Parry Channel and
elsewhere. The marine region of
Lancaster Sound supports a biologically
rich community of birds and mammals, many
of which are considered to be of national
and international importance. The
bowhead whale is an endangered species.

Some 30 species of sea-associated birds
and approximately 25 species of marine
fish have been identified in Parry
Channel. Major colonies of birds are
concentrated on the shores of eastern
Parry Channel in summer. The birds
favour the longer season of open water in
Lancaster Sound to that of the western
portion; the majority migrate south in
the winter.

With the exception of the ringed seal and
polar bear, most marine mammals found in
Parry Channel are migratory.
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Baffin Bay and Davis Strait support a
more diverse marine flora and fauna than
the Parry Channel region. Fish are a
more important component of this marine
ecosystem. Water along the west coast of
Greenland south of Disko Island is an
important wintering area for marine
mammals and seabirds. During the summer
large colonies of breeding seabirds are
found along the west coast of Greenland,
at the entrances to Jones Sound and
Lancaster Sound and near the Baffin
Island coast south of 66" N.

During late summer and fall, some species
of marine mammals and seabirds are widely
dispersed in and migrate through offshore
waters. The mammals of the area are
similar to those in Parry Channel but
additional species of whales and seals
are found off west Greenland. Many
whales winter in and along the edge of
the pack ice In Davis Strait and in
western Greenland waters. These species
follow leads and cracks that develop in
the spring and migrate into northern
Baffin Bay.
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"We do not oppose development because uil
know that such a viewpoint would be
unrealistic and nobody would even Tisten
to us. but we must emphasize our deep
concern for our land, our animals and our
people. We must have a say 1in the
development that takes place here, and we
must have some control over it, we must
benefit from it both financially and
otherwise, and we must protect ourselves
and our way of Tlife."
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Titus Allooloo.
Pond Inlet
L )
"I think that government 1is in the

position also of being pushed to take up

a very active role when these Targe
projects do become implemented in the
Canadian Arctic because of the very

serious social and environmental concerns
that would be entrained.”

Dr.
Department of

Andrew Macpherson
Environmentl
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. ..we will not accept the notion that a
Pilot Project should proceed so that we
can study its environmental impacts as
part of a plan to expand the volume of
hydro-carbon shipments from the Arctic.

Our feeling is that  the Northern
environment is too precarious and too
sensitive to be subjected to an

environmental test of this nature. |If
the Arctic Pilot Project is to proceed,
it must be scrutinized in a comprehensive
manner. Mere commitments to monitor
environmental impacts after-the-fact are
not good enough."

Simon Awa.
Baffin Region Inuit Association

is not much doubt that it can be
done. Its environmental effects are,
however, difficult to judge. Little use
has been made of existing information to
support scenarios of what might happen
and their consequences. The result is
that most of us at this hearing are not
sufficiently briefed so that we are able

"There

to judge these consequences for
ourselves.”

Allen Milne.

Technical  Witness

"...we recognize that there are some

significant knowledge gaps resulting from
the fact that there is no precedent for
year-round ice-breaking with such large
ships in the Arctic. As a result we have
taken the approach of identifying the
major concerns, making a commitment to
study these concerns as the project
begins, and ensuring that design options
exist if problems develop. The answers
to some of the questions can only be
obtained after year-round ice-breaking is
in operation."

Menno Homan
Arctic Pilot Project
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CHAPTER 3 - Issues

3.1 INTRODUCTION

This chapter presents an anayss of the
issues which the Panel found to be
significant during its vreview of the
project. The Panel addresses, first of
all, a number of general concerns dealing
with the project rationale and the long-
term implications. Issues related to
specific aspects of the project are
addressed according to the project compo-
nents. These are categorized as the
Drake Point facilities, the Melville
Island pipeline, Bridport Inlet liquefac-
tion plant and ancillary facilities, and
shipping. In addition the Panel dis-
cusses issues which relate to the project
as a whole. These are the human environ-
ment (socio-economic aspects) and long
term research.

3.2 PROJECT RATIONALE,
ALTERNATIVES

NEED AND

The Proponent has proposed this "pilot"
project to prove the technical and
economic feasibility of delivering
natural gas from the Arctic Islands by
ship on a year-round basis.

The advantages cited by the Proponent
were outlined as follows:

- it would permit future enlargement of
the Arctic Pilot Project if proven
successful, and i1f unsuccessful could
be discontinued and removed with
minimal disturbance;

- the project would establish in Canada
the necessary production and transpor-
tation technology to deliver gas from
the Arctic Islands so that reserves
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could be brought into the Canadian

market when required;

- since most of the project construction
would occur elsewhere (ships, accommo-
dation, storage and plant), the boom or
bust pressures associated with develop-
ment projects in the north would be
minimized;

- the project would advance the technolo-
gy necessary to deliver other Arctic
resources without the major investment
and dangers of a larger project or more
environmentally hazardous cargoes;

- the project would provide an incentive
(cash flow) for companies to continue
exploration work 1@n the Arctic
Islands;

- the project would be compatible with
the size of existing gas reserves and
would also provide greater certainty
about the recoverability of Arctic
Islands® reserves; and

- the effectiveness of the project would
enable a rational judgement to be made
concerning the development of other gas
fields further removed and the develop-
ment of other resources from the high
Arctic.

The rationale and need for the project
were questioned by the Canadian Arctic
Resources Comnittee (CARC). It argued
that the project would be of dubious
benefit to Canada from an energy stand-
point since it would:

- high-grade (exploit the most accessible
Arctic gas) the reserves on Melville
Island;

- expose eastern Canadian consumers to a
greater risk of supply interruption
(caused by interruptions in shipping
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schedules) than they would be exposed
to otherwise; and

- commit Canada to the long-term export
of western Canadian gas (the proponent
has proposed that a total of 12.8
million cubic metres of LNG would be
exported from western Canada, double
that to be _supplied by the project; 6.4
million m® would be sold at the
regular border price and 6.4 at the
arctic  LNG price.) and increase
Canada"s dependence on more expensive
frontier gas.

The Panel notes these points but it is
not in a position to review the Arctic
Pilot Project in the context of domestic
energy policies. It believes, however,
that this subject will be examined
thoroughly at the National Energy Board
hearings on the Arctic Pilot Project.

It wvas also argued that a project
involving a $1.5 - $2 billion expenditure
and 20-year contractual commitments for
gas could not be considered as a "pilot"
venture; that it was likely to precipi-
tate similar marine transportation
development; and that it would be unlike-
ly that the project would be abandoned if
significant technical, economic or envi-
ronmental problems were to arise. The
Proponent indicated that the project
would be one-tenth the size of any other
energy-related project planned in the
Arctic, that other companies were also
considering shipment of hydrocarbons from
the Arctic, 1irrespective of the Arctic
Pilot Project proposal, and that since
the liquefaction plant would be barge-
mounted, the plant as well as the ships
could be used elsewhere in the world. It
was also pointed out that two ships were
required as a minimum so that one could
aid the other if needed (Canada does not
have such an icebreaking capability) and
that a "full scale" project could involve
30 ships.
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The Panel recognizes that this project
would be a "pilot" project in the sense
that it would pioneer year-round arctic
transportation and develop in Canada a
greater arctic expertise within industry
and government. It also recognizes that
year-round shipping of oil or gas on a

much larger scale 1is also being
considered by others. This project,
involving LNG shipment, would allow

examination of year-round arctic shipping
on a more modest scale. Any expansion of
the number of ships, any major routing

change, or a new proposal should require
a further public review by government
agencies.

In its review of the Arctic Pilot
Project, the Panel did not examine in
detail alternate modes of transporting
gas to southern Canada. The main alter-
native mentioned was the proposed Polar
Gas pipeline. It was argued by some
that the Arctic Pilot Project would
replace a future Polar Gas line since
both projects would utilize the Drake
Point field. Both the Proponent and
Panarctic Oils Ltd. disagreed. They
pointed out that the Arctic Pilot Project
would utilize 40% of the proven reserves
at Drake Point and this was not signifi-
cant with respect to the volumes required
to jJustify a pipeline. The Panel
believes that the Arctic Pilot Project
consortium should not be required to
justify before an Environmental Assess-
ment Panel its project in comparison with
other possible competing projects. (It
should be noted that the Polar Gas
project has been referred to the Federal
Environmental Assessment Review Office
for a review by another Panel.) The
Arctic Pilot Project also indicated that
it had considered other transportation
means including air and submarines in the
early stages of project conception but
had discounted these alternatives as a
result of projected high costs.
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Within the context of this review of the
Arctic Pilot Project, alternate pipeline
routes on Melville Island were discussed.
The Panel®s findings are presented else-
where (sections 3.4.2). As an alterna-
tive to a pipeline, it was pointed out
that icebreaking tankers could ship
directly to Drake Point to receive LNG.
The Proponent indicated, however, this
would require a Class 10 icebreaker
rather than Class 7 and consequently was
less attractive economically.

Alternate shipping routes and exploita-
tion of alternate gas fields were also
mentioned during the Panel review but not
examined in detail by the Panel. The
Canadian Arctic  Resources Committee
(CARC) suggested that it would be benefi-
cial to exploit reserves in the Ellef
Rignes Island area rather than Melville
Island. Among other things, it noted
that vessels from this area would pass
through Jones Sound rather than Lancaster
Sound. It was suggested that Melville
Island gas need not be shipped through
Lancaster Sound; rather that viable
alternatives existed via Jones Sound or
through Fury and Hecla Straits, the
latter also avoiding a route on the west
coast of Greenland. The Proponent
advised that the route through Jones
Sound would be longer and would require
Arctic Class 10 icebreakers rather than
Class 7 under the Arctic Waters Pollution
Prevention Act. It also indicated that
shipping through Fury and Hecla Straits
is questionable since they were narrow
and shallow, the currents are strong and
considerable additional hydrographic work
would be required to determine whether
the ships could navigate safely through
the area. The Panel notes that these
alternate routes would pass through areas
that are probably as environmentally
sensitive as Lancaster Sound, and would
not necessarily reduce Inuit concerns
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since other communities may be affected
by these routes.

The Panel recognizes that there are a
number of broader issues involved in
examining the overall need for this
project. These would include the possi-
ble impact on the ship-building industry
in Canada, and the role of the project in
the context of Canadian energy policy.
The Panel believes that these issues,
while beyond the mandate of an Environ-
mental Assessment Panel, require careful
consideration by the government which
will ultimately decide whether this
project should proceed.

3.3 LONG-TERM IMPLICATIONS

3.3.1 Introduction

The Arctic Pilot Project is the Ffirst
proposal to seek government approval for
year-round shipping in the Arctic. The
long-term implications of such an activi-
ty were of considerable interest to
many .

3.3.2 Shipping

Many intervenors Tfelt that the Arctic
Pilot Project would be the first of many
proposals involvin% shipping through the
Northwest  Passage on a year-round
basis. Credence was given to this con-
cern by reports of large scale (30 to 50
ships) proposals to move oil, gas, and
minerals to southern markets through the

2 The Northwest Passage refers to an
east-west shipping route which would
include, among others, Viscount
Melville Sound, Barrow Strait and
Lancaster Sound.
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Northwest Passage from Alaska and from
Canada"s western and high Arctic regions.
Such proposals were projected to begin
Operating by the mid-to late 1980's.
Consequently, many felt that the Arctic
Pilot Project should not be examined in
isolation but that rapid increases Iin
shipping, up to 1 000 annual transits by
the year 2000, also had to be considered
before the project could be viewed in a
proper perspective. The Panel is aware
that other proposals may follow this
pioneering venture, particularly if it is
successful. It is difficult to predict,
however, how many ships might follow.
The Panel recognizes that an individual
proponent cannot be held responsible for
future developments not under its con-
trol; rather the federal and territorial
governments, in consultation with Inuit
residents, and industry should be respon-
sible for long-range planning and a
determination of development priorities.

The Department of Indian Affairs and
Northern Development and the Government
of the Northwest Territories must assume
leadership in such an endeavour and
should move rapidly to demonstrate that
planning for such development is in
place.

The Panel is concerned about potential
environrnental effects of large scale,
year-round shipping in the Arctic. It
recognizes that it is technically feasi-
ble and knows that pressures to bring oil
and gas to market may further encourage
such developments. It also recognizes the
paucity of information that exists on the
potential impacts in spite of the efforts
made by the Proponent in preparation for
this review. There is an obvious need
for further study. The Panel believes
that the small-scale shipping proposal by
the Arctic Pilot Project would permit
such study and allow more accurate
assessment of potential impacts and ways
to minimize or determine more fully the
effects of large scale shipping.
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Even with continuing research prior to
the start of shipping, the Panel recog-
nizes that some biological impacts may
not be adequately known until some years
after the project has been operating.
The intention of Petro-Canada, on behalf
of the Arctic Pilot Project, to continue
research and monitoring over the life of
the project is an opportunity for govern-
ment agencies and local residents, as
well as industry, to determine trends,
problems, and solutions to much larger
scale shipping activities that are pro-
jected to occur in the Northwest Passage.
This would allow the Proponent and others
to incorporate, iIn any expanded or new
proposals, information on the assessment
of biological impacts as well as data on
physical impacts and on the engineering
performance of the vessels.

3.3.3 Lancaster Sound Regional Study

The Lancaster Sound Regional Study was
mentioned frequently during the review.
This study was undertaken as a result of
a recommendation by an earlier Environ-
mental Assessment Panel. It will estab-
lish a comprehensive planning framework
with the objective of formulating options
for the use of Lancaster Sound. Some
felt that this planning exercise should
be expanded to encompass a larger area
which would include Melville Island and
that the Arctic Pilot Project should not
be considered until the resource-use
policy for Lancaster Sound had been
determined. It should be noted that the
Lancaster Sound Regional Study is not
intended to replace existing environmen-
tal and  socio-economic reviews and
regulatory processes; rather it should
assist decision-making on specific use
proposals for the region in the future.
The Panel®"s report will likely serve as
an input to the Lancaster Sound Regional
Study on one possible use of the Sound.
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Since its report deals with the environ-
mental acceptability of the Arctic Pilot
Project, the Panel does not believe that
the planning framework need be in place
before it can reach a conclusion on this
project.

3.3.4 International Implications

Concern was expressed by some intervenors
on the potential impact of the project on
Greenland. Inresponse to Greenlandic
concerns, the Proponent has modified its
proposed routing to avoid the environmen-
tally sensitive Melville Bay and the
Thule District coast. The ships would
avoid sensitive coastal areas and stay
approximately 45 km  offshore from
Greenland. Danish/ Greenlandic represen-
tatives were invited (through the Depart-
ment of External Affairs) to attend the
public meetings in Resolute but advised
they were not iIn a position to do so.
The Panel therefore was unable to learn,
on a first hand basis, of the concerns of
Greenlanders. It is aware of concerns as
to the potential effect on marine mammals
and the traditional Greenlandic life-
styles. It is unable, however, to reach
a conclusion on the impact of the project
in this area.

Danish/Greenlandic officials also indi-
cated that they wished to continue
discussions underway with Petro-Canada
(on behalf of the Arctic Pilot Project),
and Canadian government agencies to
resolve any potential problems of the
passage of the ships off the coast of
Greenland. Agreement has apparently been
reached with Danish. officials on further
studies to be conducted jointly by the
Arctic Pilot Project and the Danes along
the proposed shipping route off the coast
of Greenland.
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3.3.5 Approvals Process

The Arctic Pilot Project viewed a Panel
recommendation of environmental accept-
ability as a means of obtaining environ-
mental approval-in-principle. It pointed
out that there would be National Energy
Board hearings following the Panel
Report, and a number of regulatory
hurdles to overcome in order to proceed.
Detailed information would be needed to
obtain regulatory approvals. The Propo-
nent, however, was unwilling to spend the
funds needed for such information at this
stage as it would be of little use if a
form of approval-in-principle could not

be obtained by the Panel Report and
Ministerial endorsement.
There was concern that approval-in-

principle would be seen to prejudge the
regulatory process. Regulators could
adjust or control specific items (e.g. a
land use permit for a borrow pit) but
could not halt the project.

The Panel concludes that its review, with
public and technical agency input, pro-
vides a mechanism for informed advice to
Cabinet on environmental and social
aspects and does not prejudice further
reviews by government agencies.

3.4 MELVILLE ISLAND

3.4.1 Drake Point Facilities

The gas production facilities would be
operated by Panarctic Oils Ltd., rather
than the Arctic Pilot Project consortium.
It was the Panel®s view, nevertheless,
that the Drake Point facilities should be
considered as an integral part of the
environmental assessment review of the
Arctic Pilot Project. Accordingly, the
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scope of the review was identified by the
Panel in its Guidelines for the Comple-
tion of the Environmental Assessment for
the Arctic Pilot Project (September 1979)
to include the gas wells, gas gathering
and ancillary facilities associated with
the Drake Point fields.

A document, entitled Environmental Over-
view, Gas Production Component, was
received shortly before the public
meetings. The lateness of Panarctic®s

submission and the preliminary nature of
the information provided made it diffi-
cult for the Panel and participants to
assess this component of the project to
the same degree as others. Discussion at
the public meetings consequently was
limited. The Panel did receive further
submissions following  the  meetings.
Those from the Departments of Environ-
ment, and Energy, Mines and Resources
were of considerable assistance in
assessing the potential impact of the
Drake Point facilities.

As a result of the limited discussion at
the meetings and its review of the infor-
mation provided by others, the Panel is
able to make a number of observations.
First of all, it noted that Bridport
Inlet would be used as a storage site for
equipment and materials for the construc-
tion of the Drake Point facilities.
These would be transported along the
winter road following the pipeline right-
of-way. Rae Point was also identified as
an alternate staging area which if
selected would require construction of a
winter road to join the pipeline haul
road. The Panel believes that construc-
tion of roads should be minimized and
recommends that Bridport Inlet be used as
a staging site and that the pipeline
right-of-way be used as a transportation
corridor. Secondly, it noted a number of
issues that were not fully addressed by
Panarctic.

47

act NDLoE AP L5 Lt CPJaGS Dof
ASAS CDods Nod ACND>< BBPRS MNC act N o
Ed o'l DS KM YLSADN Al dNEDel<o
(/NAN 1979) Acl>DN5MC AJCS AD>o<s D¢
s 2de s e GDACCANLNS <F s Ab<S
APo<® CVC QCLCD® DGA® >AST®,

NNGS PL<LC , <N%S D% Q@D M, IS I
NaCedo® AL<DDS LS bNLo<deNs Nolfe Pdcl
NS . AbAcC PYRS Lo <* & Nd€

A Lo PO LM DN CDLACS ods o'l DNLNE
tda <<5aPCPcPlact NMP<sS <tls Acb<o
BDOENPaS oot CAL bLISDSLLS <APYNDICD,
DBLBNbS NolC PdclS bNLNLMS DBL<LCD> 5]
Pacbfc® ASNCooDb.  ac' NPLE AcDGoHLS
LC bLIe>DPL<e® <IRNeNPD<oC baCD< LQL
difoils LIS <t L5 oPcNPDLoC, DG oS
NP<Y 55 bNL%S NoPE Cdd Ab<SPLLLS L
C %DPLALS NoME Bo% Ao NCHLSS o'lo®
DGAY DA SaPs5-S Ao,

A<NE 5oDb  DBLLCD D DYLE bNLNSLIC
5 BPPNS (Dolot DNPCDHEE PV o¢ CD,
act NDC b ob b Jles LC Poc
IMe , BD>PYLC DNE>AC A€ QDS CDLSS LE
7S¢ 5B ADbo Ao ASDNoC Lo SarNo€
NaCcdNslfe DGAY >ACT,  Edd <5 D¢ CD
BCGHS LC DPDWUNLJ <dNIS ASNS CDDS N J
Aot WD QINPLSS CL. GA >AS DNl
DD TS D% <P ADJa G PoCle o<
SCPYLE Nal <GS LC DPDYC <INTeD>Ja S
€ Dot ACcC boo Aodst € QN N€ L ot
N><C DY APAY LC HabDRe<daee IdNt NAS
AP >dG5Y NCPCACLADE o<s 5N <L D% 2N
SNE > IINPSDJasdod 2 <NUNad Sadd
Lo DI QL Asdst CD%® IINMLSS CL
aDJGES ol QNS ADLLS 5eCD®, DY <o,
DEPADS LC <AMrbht o DOB>NMS>Nde DN Dot
<EP NdoC .

<t L



These are identified as follows:

- the thermal
wells, sumps,
facilities;

- the thermal iInteraction of several
wells drilled from the same pad;

- water supply;

- sources for borrow materials;

- location and conceptual design of
roads and airstrips;

- permanent stream crossing structures,
drainage control and erosion preven-
tion mechanisms;

- general foundation stability;

- clean-up and reclamation programs;

- caribou and muskoxen movements in the
area;

- the significance of the occurrence of
ice fog; and

- air emissions
grams.

design of production
and waste disposal

and monitoring pro-

While there was a lack of specific infor-
mation about the Drake Point facilities,
it was clear to the Panel that there was
nothing unusual or unique about the
location itself. The proposed land-based
activities would involve proven engineer-
ing technology. Panarctic has had con-
siderable experience in Arctic drilling.
Inthe Panel"s view, the concerns identi-
fied above require further consideration.
They can be resolved, however, during the
design phases of the project with ade-
quate consultation with the regulatory
agencies to ensure that there are no
significant environmental impacts.

This should occur before surface leases
or land use permits are granted to the
company for its facilities.

3.4.2 Pipeline Design, Construction and
Operation

At the community meetings and the general
meetings in Resolute, concerns  were
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raised regarding the design, construction
and operation of the pipeline on Melville
Island. The discussion focused primarily
on environmental problems that might
arise in repairing a pipeline failure.
In addition questions were raised on
alternate routes and modes for the pipe-
line.

The major concern related to pipeline
rupture was the possibility of failure
during the summer; repair work could
cause major damage to the terrain. The
Proponent stated that the line would be
designed so that breaks were highly
unlikely. It would repair the pipeline
in the summer by airlifting men and
equipment to the break site with helicop-
ters. The repair procedure at the site
would involve installing a temporary
bypass line, within 36 hours of arrival
under normal weather conditions. Perma-
nent repairs would be completed in winter
when the ground is re-frozen. Inaddi-
tion, areas that experience significant
settlement or erosion would be identified
in the summer and repaired during winter.
The Panel agrees that during summer
months, only emergency repairs to the
pipeline would be conducted with final
measures undertaken when the ground is
frozen.

There was concern that the Proponent had
provided limited information on the
design of the pipeline and consequently
had underestimated the problems of laying
a pipeline in continuous permafrost. In
particular, there was a lack of informa-
tion on thermal contraction cracking and
disturbance of the thermal regime by the
pipe which could lead to the possibility
of slope movement (i.e. slow downhill
creep of soil at the ground surface).
Following the public meetings the Propo-
nent provided an additional analysis of
stress levels. The Proponent demon-
strated that any stresses within the pipe
as a result of ground tension or
fracturing would be well within the
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allowable levels for steel pipe at the
size proposed. It was also noted that
there were certain situations, such as
stress at pipe bends, or where thermal
contraction cracks were at an angle
rather than normal to the pipe, which
required further analysis. The Proponent
indicated that further studies would be
carried out to investigate this phenome-
non.

The Panel supports  the Proponent®s
proposal to install instrumentation to
monitor the pipeline and surrounding soil
at a few locations where the potential
for cracking is significant. An accurate
engineering route survey of the pipeline
route would be completed, supplemented by
engineering field notes and the results
of a geophysical survey of the pipeline
route to identify regions of massive ice.
In the light of the additional informa-
tion provided and planned studies, the
Panel concludes that effects of ground
cracking on the pipe would not present an
insoluble engineering problem. In addi-
tion, even if severe stresses were to
occur that could cause a failure of the
pipe, they would do so during extreme
cold and heavy ice conditions (winter and
spring) when conditions are such that
repair activities would cause least
disturbance to the environment.

The Proponent indicated that gas from the
Drake Point production facility would
enter the pipeline at -6" C rather than
0" C as originally proposed. The gas
temperature through most of the pipe
would approximate the natural ground
temperature in order to minimize melting
of the permafrost. It was agreed,
however, that there could be some effect
on the active layer with resultant slope
movement or soil erosion. The Panel
accepts that only in exceptional situa-
tions would this activity constitute a
threat to the pipe integrity. The Panel
recommends, however, that surveillance
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should be undertaken by the Proponent
during the construction and operation of
the pipeline to detect and take remedial
action to correct effects on the
terrain.

There was considerable discussion on the
route preferred by the Proponent and on
two eastern alternatives for the pipe-
line. The Panel noted that the topography
along the preferred route was much less
severe and thus there was less chance for
damage to the integrity of the pipeline.
It would cross, however, vegetated areas
of the Sabine Lowlands and Mecham meadows
which are important for animals and
birds. Approximately 0.15% of this area
would be affected. Nevertheless the
Panel believes that the Proponent was
able to demonstrate the acceptability of
its preferred route over other alterna-
tives.

Some of the northern residents questioned
the need for a buried pipeline. The Pro-
ponent indicated that an above ground
pipeline, besides being more costly,
would be more susceptible to damage and
would pose a barrier to animals. The
Panel agrees that a buried pipeline would
be preferable.

There was concern that the pipeline might
corrode as a result of induced currents
caused by aurora borealis. This phenome-
non has only recently been identified in
connection with the Alyeska pipeline.
The Proponent questioned whether this
effect would create problems in its much
shorter line but indicated that in the
event that further study indicates that
it might occur, insulating flanges could
be installed on the pipe to eliminate the
problem.

A number of other design considerations
(involving frost heave, stream crossings,
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borrow pits, water supply, waste dispos-
al, erosion and landslide control) were
raised by various intervenors. The Panel
believes that these considerations should
be an integral part of the final design
of the pipeline to be reviewed and ap-
proved by appropriate regulatory agen-
cies.

The Panel believes that the Proponent
initially underestimated the potential
problems associated with the construction
and operation of a gas pipeline in con-
tinuous permafrost. This fact was high-
lighted by the lack of information on
potential impacts contained in the Propo-
nent"s submissions to the Panel. Howev-
er, in the Panel®s view the Proponent is
presently more aware of the substantial
problems that may occur and consequently
is prepared to proceed with its proposal
with a great deal more caution. 1In
addition, as this pipeline would be the
first of its kind in Canada, the Panel
recommends that government and industry
together implement a program that will
monitor and assess the effects of the
construction and operation of the pipe-
line on the environment and the environ-
ment on the pipeline over the life of the
project.

3.4.3 Bridport Inlet

Discussion of the design, construction
and operation of facilities at Bridport
Inlet focused on the stability of the
terminal and LNG storage facilities,
currents in Bridport Inlet, the effect of
warm water discharge from the liquefac-
tion plant and ballast water on the
marine biota, air emissions from the
liquefaction plant, bird/aircraft strikes
at the proposed airstrip and protection
of archeological sites.
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Opinion was expressed that the dock
facilities would not be stable. With the
proposed addition of warm water for ice
control, there was concern that thawing
of the permafrost would result and that
the foundations might collapse. The
Proponent provided reasonable assurance
during the public meetings that this
would not occur. Subsequently further
information was also provided which led
the Panel to conclude that the thermal
regimes of the water and seabed are being
studied in a competent manner and that
with proper engineering, it does not
appear that any exceptional problems will
arise.

With respect to the natural gas storage
facility adjacent to the dock, it was
envisaged that the presence of LNG would
lead to cooling and thus cause frost
heave and thermal contraction effects.
The Proponent indicated that the outer
shell of the storage barges would be at
ambient temperature, because the LNG
tanks would be separated from the barge
wall by insulation and a two-metre wide
ambient layer. The Panel accepts that
the foundations can be designed to ensure
stability of the storage facilities. The
Panel recommends, however, that moni-
toring of the geothermal properties of
the foundation subsoil be undertaken by
the Proponent and reported to the respon-
sible regulatory agency.

On the basis of information presented to
the Panel by the Department of Fisheries
and Oceans, the Panel concludes that the
velocity of currents are sufficiently low
so as not to hinder ship docking at the
proposed terminal. With such minimal
currents, the need for dredging was
guestioned. The Proponent indicated that
it did not envisage a requirement for
maintenance dredging but would do so in
the event that sediments from the Mecham
River did collect around the dock.
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There was concern over the possible
effect on the biota caused by the
discharge of warm water to the Inlet and
the introduction of exotic organisms in
ballast water obtained from Davis Strait
or areas further south. The mussel Mya
pseudoarenaria is known to occur in
Bridport Inlet. This is a common species
in boreal waters, but its occurrence in a
high arctic environment is unusual,
though not unique to Bridport Inlet.
Because of this, the Panel does not
consider this as a species warranting
special protection. The Panel believes
that any warm-water exotic species which
might be introduced with discharged
ballast water would not become estab-
lished away from the thermal plume and,
since the plume would be continually
disrupted by the movements of shipping,
might not become established at all.
Cold-water exotics, taken on with ballast
water in Baffin Bay, would have a better
chance of survival but, if their estab-
lishment in this new environment is
feasible, it should [long ago have
occurred naturally, since there is no
geographical barrier between the two
areas. The Panel, nevertheless, supports
the Proponent®s proposal to monitor the
biology of Bridport Inlet.

Discussion on potential ailr emissions
centred on the emissions of oxides of
nitrogen. There was concern that, under
certain atmospheric conditions, nitrogen
oxide concentrations might exceed the
maximum desirable limit at ground level.
The Proponent contended that concentra-
tions would be an order of magnitude less
than the maximum desirable limit. The
Panel believes that nitrogen oxide levels
would not be significant, however, it
recommends that periodic monitoring be
conducted.

The Panel supports the Proponent®s inten-
tion to continue collecting weather data
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at Bridport Inlet as a means of refining
weather forecasting in that area.

The western edge of the proposed airstrip
would be located close to the Mecham
River flats, an area occupied by brant
immediately after the breeding season.
Bird/aircraft strikes are a possibility
at this time of year (July and August)
but the Panel does not consider this to
be a significant problem since the birds
are moulting and thus flightless for part
of the time and the flight path would
cross only a small part of the available
habitat.

There 1is one known historical site
(Dealey Island) and five known archeolog-
ical sites iIn the Bridport Inlet area
which warrent protection. Likewise, any
new ones revealed during the course of
construction should be protected. The
Panel suggests that the guidelines laid
down by the National Museum should apply
to all archeological sites. The Panel
notes that the Proponent has agreed that
any site disturbance would be strictly
prohibited.

3.4.4 Impact on the Biological
Environment on Melville

Island

Intervenors were concerned about the
effects of construction of the pipeline
and the Bridport Inlet facilities on
muskoxen and caribou particularly. In
addition there was also concern as to the
effects on the denning of polar bears
near Bridport Inlet.

The Peary caribou population has declined
by approximately 70% on the western Queen
Elizabeth Islands in the last 20 years.
This has apparently come about because a
scarcity of winter food, following unusu-
ally heavy snow cover, has reduced num-
bers and inhibited breeding. Because of
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this, the species as a whole has been
given threatened status. However, the
population south of Parry Channel has not
been affected in this way.

Pipeline construction would be noisy and
might disturb both the caribou and musk-
oxen iIn the vicinity. This activity
would be confined to a strip no longer
than 7 km at a time, with truck travel to
and from borrow sites no further than 12
km. This activity would occur only
during a six-week period in the spring
and fall of 2 years. The Panel believes
that the animals would be able to avoid
the comparatively small construction
sites in the course of their movements to
and from the eastern end of Melville
Island. Any effects of the disturbance
to Peary caribou caused by pipeline
construction would be small compared with
major natural perturbation produced by
climatic factors. The centre of muskoxen
population appears to be on the southwest
corner of Melville ldand; consequently
activity associated with the pipeline
should affect a relatively small propor-
tion of the Island®"s population. Once
construction is completed, the buried
pipeline would not present an obstacle to
their movements. A small percentage

(approximately 0.15%) of muskox
meadowgrazing-habitat in the Mecham
Meadows would be destroyed. The Panel,

however, does not consider the minimal
loss of grazing habitat to be significant
and notes that a revegetation program
could be undertaken by the Proponent if
monitoring of the project"s effects were
to identify this need.

More generally, the Panel notes the
concerns by Inuit and other intervenors
that little is known about the distribu-
tion and movements of both muskoxen and
caribou on Melville Island during the
period of mid-winter darkness. They have
been observed during the daylight periods
in spring and fall when the proposed
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pipeline construction would take place.
The Panel supports further studies at
this period in order to determine possi-
ble disturbances during pipeline opera-
tion.

Activity at Bridport Inlet would be more
long-lasting, i.e., up to 20 years or
perhaps longer. The Proponent has not
presented enough information on muskoxen
movements along the coast for the Panel
to be able to judge the extent of the
disturbance which this might cause. The
Panel does not expect the impact to be
significant, however, it stresses the
importance of monitoring the muskoxen
movements at Bridport Inlet as well as
muskoxen and caribou populations in
eastern Melville Island. In the long
term, monitoring would be necessary to
detect changes in population size and
distribution; in the medium term, to
determine the paths of muskoxen movement
past the Bridport Inlet facility and, in
spring and fall, across the proposed
pipeline right of way; and in the short
term, to allow construction traffic to be
halted temporarily if it appears to be
deterring these animals from crossing the
pipeline and road networks.

The Panel believes that both during and
after pipeline construction, the Propo-
nent"s prohibition of hunting and
harassment of wildlife (specifically,
muskoxen, caribou and moulting brant)
should be strictly enforced. Particular
care must be taken to minimize accidental
disturbance, as well as prohibit deliber-
ate harassment by helicopter and aircraft
flights.

The Panel recommends that the Proponent
prepare a document based on a literature
review of the reactions of muskoxen and
caribou to fixed-wing aircraft, helicop-
ters and ground vehicles, to inform its
personnel about ways of minimizing the
disturbance which these cause.
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The Panel notes that muskoxen and caribou
populations will fluctuate as a result of
natural causes, regardless of the Arctic
Pilot Project. This could be overcome
with the introduction by the Proponent
and wildlife agencies of an enhancement
program involving, for example, provision
of winter feed or restocking programs.
The advisability of such a program should
be considered by federal and territorial
Wildlife Services 1in the event that
populations decrease further.

It is likely that up to 5 potential polar
bear denning sites might be destroyed in
building the Bridport Inlet facilities.
Polar bear numbers are, however, not
limited by the availability of denning
sites - there are more sites than bears
to use them - and so the population as a
whole should not suffer. The principal
danger to the species would be nuisance
bears attracted to the Bridport Inlet and
Drake Point sites by garbage and curios-
ity, and which might have to be shot out
of consideration for human safety. To
minimize this, garbage disposal regula-
tions should be strictly enforced.

There was discussion as to whether the
Mecham River is used by a population of
anadromous char, whose movements would be
interrupted by bridges and other con-
struction across the river estuary at
Bridport Inlet. The evidence submitted
to the Panel indicates that no such
population exists, and that the popula-
tion of char found in Polynia Lake is
land-locked. However, construction of
crossings of the river by the Proponent
should not block access by Ffish. A
comparatively inexpensive monitoring
program might be undertaken by the
Department of Fisheries and Oceans if it
considers that there may be irregular
runs of anadromous fish in the Mecham
River that merit more detailed study.
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3.5 SH PPING COVPONENT

3.5.1 Physical Environment

3.5.1.1 Effects of the Physical
Environment on Ship Passage

Inaddition to the hazards common to all
ocean-going ships, the proposed year-
round operation of the vessels in
northern waters would expose the LNG
carriers to sea-ice conditions which
could impede passage or cause the ships
to founder. Icebergs or smaller pieces
of ice with which the ships could
collide, the presence of ice of suffi-
cient strength to impede or prevent
motion of the ship, and ice pressure
against the ships® hulls, caused by
wind-and current-induced ice motion, are
major considerations in this regard.

To operate iIn these conditions, the
Proponent has designed ships with
propulsion systems of 180 000 shaft
horsepower, more than 4 times the power
of the Manhattan which traversed the
Arctic in the winters of 1969 and 1970.
Extensive analytical work and model
testing were used in designing the hull
to meet expected ice conditions. Naviga-
tion aids planned for the vessels would
be considerably iIn excess of minimum
requirements under the Arctic Waters
Pollution Prevention Act.

| N assessing these factors the Panel
considered that the integrity of the
transportation system was of concern only
to the extent that failure could have
significant environmental or regional
socio-economic implications. The Panel
understood that ship design is being
examined by the Department of Transport
through its interdepartmental  TERMPOL
Coordinating Committee. Effects of
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"The ship is very wide and very big. It
will be breaking a big distance of ice

and it's going to be very wide. The
hunters in Resolute are afraid about
that. They will be polar bear hunting,

seal hunting and caribou hunting so they
will have to cross that area in order to
go out hunting. They do not want to
settle for white man's ways because that
is not their way of 1ife. Mr. Chairman,
it also has to be understood that it
should be studied more fully."

George Eckalook.
Resolute
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"There are always ships coming every
year; they have not affected sea mammals
all that much. But the LNG tankers will
be travelling throughout the year. In
the winter time the combination of the
noise caused by the engines and the ice
that the tanker will be breaking, will

affect the sea mammals."
Simon  Akpaleapik.
Grise Fiord
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system failures are discussed elsewhere
in this report.

In general, an adequate system for moni-
toring and prediction of ice, weather and

weather-related elements such as sea
state would be needed for vessel opera-
tions along the proposed routes. On-

board monitoring systems would partially
fill this need, as would ice and weather
information prepared by the Department of
Environment for distribution on a routine
basis. The Panel noted, however, that
the latter information service is now
available only during the traditional
shipping season. The Panel accepts the
Department of Environment"s position that
an increase in service would be needed to
accommodate the year-round shipping
planned by the Proponent.

Icebergs are common over much of the
proposed route in Baffin Bay and Davis
Strait, although frequencies of occur-
rence vary considerably from season to
season and year to year. The result of a
collision with a berg or a smaller piece
of ice is difficult to define with preci-
sion but a significant possibility of
serious damage to an LNG carrier exists.
Growlers and multi-year ice floes pose a
particular hazard, since these are very
difficult to detect when visibility is
poor.

The Proponent has put considerable effort
into protection from this hazard, for
example, in proposed ship design and
operating procedures. In addition, the
Proponent has a major prograrn for devel-
opment of suitable sea-ice sensing
systems. These aspects are subject to
regulatory mechanisms and Codes of good
practice. The Panel concludes, based on
these considerations and the evidence
from the Proponent and others, that the
environmental hazards would be minimal.

Compressional stresses on the hull of the
ship, caused by wind- and current-induced
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ice motion have also been studied in
detail by the Proponent. There are
limitations in assessing this factor
precisely before operations, particularly
since winter navigation has not been
tried in the region of the proposed
route. The Panel considers, however,
that the effects would be limited to
reducing Vvessel progress rather than
causing major structural damage.

While compressional stresses can restrict
ship passage, a more general constraint
to ship penetration is the strength and
thickness of both level ice and ice
ridges. The Panel has reservations about
the adequacy of the data used by the
Proponent to represent extreme conditions
in ship-ice interaction modelling, pri-
marily for the Parry Channel part of the
route. Specifically it was felt that,
because of the limited amount of measured
ice-thickness data used in designs, ships
might occasionally encounter ice offering
greater resistance to penetration than
anticipated. Evidence indicated, howev-
er, that the problem was, as with the
case of ice pressure, essentially one of
degree of impedement of ship progress,
rather than major structural damage.

In summary, the Panel believes that under
certain circumstances, ice conditions
may lead to different rates of ship
progress than predicted by the Proponent.
While serious damage to the ship by ice
was possible, this hazard would be
reduced to a minimum with an adequate ice
and weather information system.

The Panel recommends that there be close
cooperation between the Proponent and
agencies providing ice and weather infor-
mation (principally the Atmospheric Envi-
ronment Service of Environment Canada) to
ensure that an adequate weather and ice
information system is developed for ship
operations.
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3.5.1.2 Changes in Ice Patterns Induced
by Ship Transects

It was suggested that the LNG carriers
penetrating the fast-ice edge primarily
in the vicinity of Lancaster Sound near
freeze-up or break-up, could cause break-
up of the fast-ice on a scale suffi-
ciently large to cause significant
changes in ice patterns. The Proponent
presented evidence that this would not be
the case because the effects of the ships
would be insignificant in comparison with
natural determinants of ice behaviour,
such as wind, temperature and currents.
The Panel concluded that while this was
unlikely it was not impossible and that
if the project were to proceed, careful
monitoring to detect changes should be
undertaken with a view to taking correc-
tive action such as suspending or
rerouting ship traffic for portions of
the season if necessary. The Panel also
concluded that the risk of altering the
ice patterns would increase with in-
creasing ship traffic through the area in
spring and fall. The problem, therefore,
should be reassessed in the event sub-
stantial increases in traffic are planned
above levels proposed for the project.

3.5.1.3 Hydrographic Work

The Proponent agreed that a small amount
of additional hydrographic work was
needed along the proposed route. Addi-
tional charting could be completed well
within the proposed construction schedule
for the project and, therefore, was not
considered to be a constraint to the
project proceeding. The Canadian Hydro-
graphic Service indicated it was prepared
to undertake this. Cooperation between
the Proponent and the Canadian Hydro-
graphic Service would be required to
complete this work.
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3.5.2 Operational Environment

3.5.2.1 Hazards Caused by Damage to
Ships

Serious damage to the LNG carriers could
result from a number of causes: accident
or equipment malfunctions aboard the
vessels, collision with other ships or
certain types of sea ice, or grounding.
The past history of LNG carrier opera-
tions suggests that there is little risk
of serious damage from onboard human
error or equipment failure. The small
amount of ship traffic over the northern
part of the route, the sophisticated
navigational aids to be used and the
strength of the vessels®™ hulls makes
major collison-caused damage unlikely.
The hazard in this regard posed by sea

ice is considered low (discussed in
Section 3.5.1.1), as is that posed by
grounding.

While the possibility of serious damage
during operations is small, it cannot be
dismissed. Incase damage did occur,
harm to the environment could result from
either loss of LNG or fuel oil. Loss and
combustion of LNG from 2 tanks, which is
probably the worst case that could rea-
sonably be expected, would produce
intense heat. The effects of the fire
are predicted to be limited to an area
within an 11 km radius of the ship. This
range is based on predicted diffusion/
dilution rates as well as the fact that
LNG is combustible only iIn 5 - 15%
mixtures with air. While the evidence
upon which this prediction is based is
limited, the Panel believes it is accept-
able for assessment of the part of the
route being considered here. The Panel
agrees that with the small probability of
a major. LNG fire combined with the
limited extent of its effects, the possi-
bility of environmental damage is low.
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..somebody should be requested to do an
in-depth study of how this kind of vessel
traffic=management system would work, hou
we are going to maintain biologically
important areas, given the level of
shipping. I don't think there are simple
answers here, but answers will have to be
found."

Don Gamble
Canadian Arctic Resources Committee

64

PRl 5% C A= el

ot CALATFE DR = AVSEE o] thofe™] LY

o™ BLAMFfLYIC Losf M5 A% ol
™o A 3 ALCMSM . AT Y19

A MR 2 L% A Pk PDIP ol aoel>ii "

L Padsa™

ct LkA
BPEE O 2N Aalfa st

brL<E Y=Y

..the company policy is that it will
provide guidance to its Masters which may
require the ship to leave the preferred,
or most favoured, route, and intrude into

thicker ice conditions to avoid a
sensitive area. Provided that does not
present a hazard to the ship, the ship

would be expected to take that detour."

Dawson Miller
Arctic Pilot Project
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The chances of damage to coastal communi-
ties was considered extremely remote
provided the vessels are kept at least 11
km from them.

Information was presented at the meetings
that 600 tonnes of diesel fuel would
normally be carried by the ships to com-
ply with established regulations and
insurance requirements. Consequently, an
oil spill would be possible. The Panel
recognizes the hazards posed by oil
spills into the sea, and the difficulty
of containing or cleaning up these spills
in ice-infested or rough waters. The
chances of environmental damage would be
remote since the quantity of oil is small
and it would be well protected inside the
ship. The Proponent, nevertheless,
indicated its willingness to cooperate
with the Environmental Protection Service
and the Canadian Coast Guard in the
development of an oil-spill contingency
plan. The Panel notes the concern of
Inuit with respect to oil spills or
shipping accidents and recommends that
communities be kept informed on contin-
gency Pplans relative to activities
perceived as having potential for adverse
impact.

3.5.3 Impact on the Biological
Environment

Many submissions at the public meetings
indicated a strong concern with the
shipping component of the project and
resulting hazards to the wildlife of
Parry Channel. Issues raised included
the physical aspects of the passage of
the LNG carriers through the ice, the
effects of icebreaking on denning ringed
seals in Parry Channel, and the passage
of Inuit hunters and migrating Peary
Caribou across Parry Channel.

There was concern that in spring whales
might follow the carriers®™ tracks into
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Parry Channel from Baffin Bay and become
trapped and drown when the tracks closed
up. There was also considerable concern
that the noise of icebreaking and also of
the ships®™ engines would disturb the
marine mammals which are found in winter
and spring in the open-water lead which
forms along the south coast of Devon
Island, should the ships take the path of
least resistance and follow this route.
The same views were expressed for the
area of open water which persists all
winter along the West Greenland coast
north to Disko Island and in Smith Sound
and in northern Baffin Bay.

The Panel believes that the Proponent has
dealt satisfactorily with only a few of
these issues. The Arctic Pilot Project
has shown that, unlike a natural lead, an
icebreaker®s track fills up very quickly
with a dense rubble of ice. It seems
unlikely that whales could be lured into
this rubble by mistaking it for open
water. Nevertheless, the Panel is not
satisfied with the Proponents®™ contention
that over most of the winter this rubble
will re-freeze so quickly that it will
not hinder the passage of Peary caribou
across the Channel. This rubble could
prevent a natural restocking of Melville
Island by immigration. However, the
Panel accepts that the general trend of

Peary Caribou movement is east-west
through the islands north and south of
Parry Channel, and that interchange

between the caribou populations north and
south of the Channel is rare. Hindrance
of north-south movement is therefore
unlikely to be serious in relation to
maintaining the Peary Caribou popula-
tion.

In the Panel"s opinion, the effects of
icebreaking on ringed seals have not been
adequately dealt with. The Panel was
told by many Inuit intervenors and also
by the Department of Fisheries and Oceans
that ringed seals are very important to
the Inuit economy, and that they are also
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the principal food of polar bears,
another important animal in this economy.
Female ringed seals give birth in April
and May, 1in dens in stable ice built in
territories which have been taken up at
freeze-up in the fall. Polar bears
depend on the pups in these dens for much
of their food in early spring.

Inuit Hunters told the Panel that they
feared that the passage of an LNG carrier
through a denning area would Kkill signif-
icant numbers of seal pups, and that this
would reduce the numbers of seals and
bears in the inshore areas where they
hunt these animals. The importance of
seal and bear hunting to the economy of
Inuit in Resolute is discussed in section
3.7.4.

These denning areas are spread fairly
evenly on the fast-ice over most of Parry
Channel. Their positions vary from year
to year, however, certain areas are
important to Inuit hunters both because
of the seals® abundance and because these
areas are easily reached from the
hunters® communities. For example, the
area around Griffith and Lowther Islands
is an important denning area close to the
Resolute community. The preferred route
for the LNG carriers, based mainly on
minimum ice thickness, would pass through
this area during the pupping season. The
Proponent has argued that the ships*®
tracks are so narrow that the proposed 4
transits in April and May would result at
worst in a loss of 1% of the pups of this
very common seal. Nevertheless the size
and recruitment rate of the ringed seal
population is too poorly known for the
Panel to judge whether this loss would
lead to a significant reduction in the
species”™ numbers. Moreover the calcula-
tion takes no account of the effects
which the noise of the ships®™ passage may
have on seals in the vicinity of the
ships® tracks. The Panel was told that
ringed seals are extremely sensitive to
unfamiliar sounds and rapidly escape from
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them. This might mean that the seals
would abandon their territories earlier
in the year, 1if these lay close to the
ships® tracks.

The result In the First case might be a
significant decline in seal population.
In the second case the adult seals would
not be killed, but they might be driven
away to areas less accessible to the
hunters from Inuit communities. Con-

versely, there was also some indication
that ringed seals adapt to regular
disturbances. Those located below the

Resolute airport flyway are not excited
by aircraft noise. Ringed seals inhabit
harbours in more southerly areas that are
visited by ships on a regular basis.

There was considerable discussion on the
ship®"s routing through Parry Channel. A
number of participants expressed the
opinion that confining the ships to a
narrow corridor during the winter period
would minimize the impact on the seals.
The Proponent has agreed that its
optimal, computer-generated ship track
must take into account biological factors
such as the presence of seals, as well as
ease of navigation. A study is currently
underway to integrate biological factors
into the route selection process. The
Panel notes that there is at present no
easy manner of locating, let alone
counting ringed seal dens, and so no
method of adding this information in real
time to the other criteria used to plot
preferred ship tracks. Nevertheless, in
the Panel"s view, the development of an
optimum route to minimize the effects to
the marine environment is essential to
the operation of this project. It will
involve a procedure requiring the
continued integration of environmental
and other data and may result in differ-
ent routes depending on the season of the
year. The Panel believes that optimum
routes can be found but that there is a
need to have in place an appropriate
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centre or authority to ensure that this
is done.

The effect of underwater noise on marine
mammals has not been adequately ad-
dressed. It appears that beluga whales
in the Saguenay and Churchill rivers have
been able to habituate to the noise of
ships® engines. Harp seals, in the short
term at least, are known to avoid
artificial, underwater sounds and the old
whalers often commented on the sensitivi-
ty of bowhead whales to the sounds of
ships® engines. Several Inuit described
how belugas and narwhals avoid the sounds
of outboard motors. Some  speakers
expressed the opinion that the fleeing of
the bowheads, belugas and narwhals may
have been because these animals associ-
ated engine noises with hunting, rather
than a dislike of engine noise as such.

Nonetheless, whales are known to have a
complex acoustic system of communication
which could be jammed by extraneous
noise. This could drive them from a
preferred habitat, such as the open lead
along the south coast of Devon Island.
But without further information it is
impossible to say whether ship tracks
should be located away from such areas,
and how far away. During the meetings
the point was frequently made that the
carriers should be routed along a narrow
track in the thicker ice in the centre of
the Channel.

The principal risk to birds would be to
murre colonies at Prince Leopold Island,
Cape Hay and along the west Greenland
coast, where these birds are locally
concentrated on the water close to the
colonies, and to a lesser extent to
concentrations of feeding birds along the
coasts and at the ice edge. In late
summer, the Greenland coast north of
Disco Idand is used as a moulting area
by common and king eiders feeding in
northern Baffin Bay and much of the
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Canadian high Arctic. InanLNG accident
the birds in such concentrations might
suffer significant mortality from
freezing if the LNG did not catch fire
and from burning if it did. The Panel
believes that the carrier route would be
too far offshore for an accident to
endanger such concentrations, though
flocks of birds feeding at the ice edge
would still be vulnerable. In addition,
engine noise and the unnecessary sounding
of the ship"s siren could disturb breed-
ing seabirds, especially murres. Howev-
er, the ships should be too far offshore
from the colonies for this to be a
serious factor.

In spite of these concerns, the Panel
believes that major impacts can be miti-
gated. Advantage can be taken of the
5-year lead time before the carriers come
into operation to carry out an experimen-
tal investigation of the effects of
underwater noise and icebreaking noise on
whales and seals and to establish seal
numbers and distributions in Parry
Channel, as a baseline for assessing the
effects of the tankers®™ passage. In
addition, as noted by lnuit, information
was lacking during the dark season, both
in terms of potential physical con-
straints to the project and environmental
impacts. The Proponent has indicated its
intention to study sea mammals in the
dark season. Inuit hunters must take
part at every stage, from the design of
the study programs to the collection of
data in the field.

The Panel agrees with the Proponent that
advantage should be taken of existing
icebreaker operations, such as those
being carried out by the Canadian Coast
Guard and Dome Petroleum, to determine
the fate of the ship®"s track through the
ice under various temperature regimes.

The Panel believes that information from
these studies will permit examination of
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the long-term effects of the passage of
the LNG carriers on marine mammals 1in
Parry Channel and planning of short-term
changes of route to minimize the distur-
bance to these mammals.

Finally, the Panel wondered whether it
would be practicable to route the LNG
carriers so that they consistently travel
through  suboptimal ice conditions in
order to avoid environmentally sensitive
areas. The Panel does not doubt that the
Arctic Pilot Project shipping superinten-
dent will give such instructions to his

captains and that the captains will
accept them, with good faith on both
sides. But the captains® professional

training will make them aim for the
fastest and most efficient passage and
the Panel was advised that an icebreaker
captain will seek the easiest way through
the ice. A captain is, moreover, the
sole judge of the best action to take for
the safety of his ship.

The Panel accepts the Proponent®s state-
ment that it will instruct its captains
to take all reasonable precautions to
protect the environment but it is
uncertain how effective these instruc-
tions will be, given the present level of
knowledge of the biological systems in
Davis Strait, Baffin Bay and Parry
Channel. The Panel notes that the choice
of a route will inevitably be a compro-
mise between environmental considerations
and standard maritime and icebreaking
practice and that given the slightest
doubt the latter will have the advantage.
The  Panel, therefore, considers it
essential that there be a centralized
source of information and control to
permit ships to navigate safely in the
Northwest Passage on a year-round basis,

with full regard to environmental
matters.
Environmental issues in the Arctic fall

within the jurisdiction of the Depart-
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ments of Transport, Fisheries and Oceans,
Environment, Indian Affairs and Northern
Development as well as the Government of
the Northwest Territories. Each of these
agencies appears to have powers that, if
exercised, could restrict passage of
ships through the Northwest Passage.

The Department of Transport is the
government agency responsible for
regulating shipping. The Panel recom-
mends, therefore, that the Minister of
Transport establish a control authority
to monitor, assist, and regulate ship
movements in the Arctic, particularly the
Northwest Passage, on behalf of the
government of Canada. At present there
is a voluntary monitoring system in
operation called NORDREG which might
serve as a starting point for this con-
trol authority. The operations centre
would most Hlogically be located at
Resolute, where it would be near poten-
tial problem areas, and accessible to
Inuit to provide shipping information and
receive their comments. Such a control
authority would also enforce good seaman-
ship and appropriate environmental
regulations.

To assist it further, the Departments of
Environment and Fisheries and Oceans
should establish an advisory committee
which would recommend and approve studies
necessary to allow biological information
to be effectively integrated into the
route selection process. Membership on
this committee should include the Propo-
nent, Inuit, the territorial government
and other federal departments. Moreover,
government departments should evaluate
their regulatory mechanisms to make them
applicable for year-round shipping in the
Arctic.

These recommendations are fundamental to
the Panel®s endorsement of the Arctic
Pilot Project. Without further research
on marine mammals guided by the advice of
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local people and government scientists
and without a monitoring and control
mechanism for the selection of the ship-
ping routes, the Panel is unable to
recommend that it is environmentally
acceptable.

The Panel believes that the authority
would not require a large government

infrastructure in the short term. The
Panel does believe, however, that with
the lead time required for ship and

pipeline construction the government can
be anticipatory to this matter rather
than reactive to it after shipping
starts. The responsibilities of this
authority should be reviewed periodically
and strengthened if necessary.

The government may wish to consider a
cost recovery mechanism for its studies
and administrative costs. This could be
applied over a number of years to the
ships using Parry Channel.

3.6 HUMAN ENVIRONMENT

3.6.1 Introduction

This section considers the potential
socio-economic impact that the project
would have in the Arctic. The Panel
notes Tfirst of all that the Socio-
economic Statement of the application and

subsequent filings to be lacking in
analysis or impact forecasting. The
Proponent has used data of limited

accuracy and which was outdated in many
instances. In the absence of adequate
socio-economic material the Panel has
been forced to use other sources in
attempts to estimate the likely impacts
of the project. The community meetings
and technical meetings have indicated a
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concerns about the
development 1in
in the

number of substantial
project and northern
general. These are outlined
following sections.

3.6.2 Land Claims

A number of Inuit and others indicated at
the community meetings and Resolute
general meetings that the project should
not proceed before a land claims settle-
ment. Inuit felt that a land claims
settlement would provide them with some
control over northern development so they
could maintain their lifestyles and cul-
ture which are closely identified with
wildlife and hunting.

Inuit Tapirisat of Canada also stated
that development should not commence
until land claims are settled. It was
not, 1in general, against development,. but
was concerned that implementation of the
Arctic Pilot Project, might preempt a
resolution of issues such as property
rights and political developments which
are presently under negotiation. The
Baffin Region Inuit Association (BRIA)
similarily took the position that land
claims should be settled prior to any
major resource development.

The Proponent indicated that it was
prepared to honour any agreement on land
claims. It further pointed out that the
project might be of use to land claims
negotiators since it would be capable of
providing information on the value of a
northern non-renewable resource.

The Panel recognizes the high priority
and increasing urgency lnuit give to a
land claims settlement in the face of
development proposals such as the Arctic
Pilot Project.
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3.6.3 Inuit Involvement in Development

Inuit expressed a desire to be active
partners with government and industry in
northern development. It was not clear,
however, what such Inuit involvement
might constitute in terms of the proj-
ect.

The Panel recommends that the Proponent
clarify its intent and conditions for
Inuit involvement in the project so these
may be considered by government in con-
sultation with Inuit before any regulato-
ry approvals.

3.6.4 Wildlife and Huntina

The major concern of Inuit at the
community meetings focused on wildlife
resources and the potential impacts of
developments such as the Arctic Pilot
Project. Particular concerns centred
around ship routings and ships® tracks in
ice with potential disruption of marine
mammal migrations and intrusions on prime
seal habitat, including seal pupping
areas. Inuit in the region are substan-
tially dependant on hunting, trapping and
fishing as sources of food and income.

The Proponent has provided the following
information to the Panel on renewable
resource harvesting in the Lancaster
Sound region. During the 1978-79 season,
hunting and trapping generated an esti-
mated $219,108 cash income for 218 Inuit
trappers, while 276 Inuit General Hunting
Licence holders harvested edible wild
meats having an imputed total value of
$1,059,800 (the numbers relating to trap-
per and General Hunting Licence holders
indicate a large number of the 276
General Hunting Licence holders both
hunted and trapped). Available data
suggests imputed meat values may have

78

3.6.3 AoLA® AcbDo¥fc ALc<d<LoC

AoAS Db D¢ AcDJLoGS ~ANb LQLd oC
Nar55S ADBCS Dos DPPS CS O ALce<dNLrC
IPPacNfLS, PPdo bo® AoAS AcDLZGHS
LLC %oNl bt LI-D>LIL<IC.

act NS AGPcS D DS Ao NP dE DBNIboPad
SFC boAcDS oS oS VYob L5 boAcLoN®
AoAS AcDLSS LLC bLLPYDIL<LIC ASNC5od
AFLY NS DS ADYHMS LQLJ o JAS A Nore
Aot o® ac<ddDAa® AY-AC T S8 <P CheN
o5 Norc .

3.6.4 o5 N Mards ¢ >

oS Moo APLISDSAcs D A
Do bNLNSMS A<N%boH<de DS LS o <No® Blar
E o I 5 Aot NCPINCIALNLS CL AR cdNsl
AS 5 POt oo BE<LADM Aal<dNSD L,
As<s DIt AL JNPSDeDs D% A<LNbo<de > LC
DL S I oD JBCS oS o Gt L5 DL <<
QINFBCGHS CFE P ddS s NNLSBCS Nsre
CADS TDCo® of <No® AYNGRcd<do® <L
IINLe LSS Dot aNS of a<s CDBCS Dot
AclPSDNod aNdAchs ADDBCS D€, AoAS Cu
F>CAS DS 0%t LC IMarldS oS IS TP IS
Do I Gt Lo Aot DSet I S 5 6Pl 5o
Pabs CAMPBCS Ao<s.

DS 15t oS NS Do/l Lec Cdo'l DNPNet
act No® oS<Ne® AXDBCS Dot CorN>< CN>
Lo, <GINsJ 1978-79, <tMarlds < oS €
ao NS D¢ < oS I5 bolSlocs L $219, 108
Pabtc A A-DSHCS D 218 A" o acN DS
ND%BCS Do, <tLs 276 AoAC MarldPal of
of cAN*Sot APL<S AcDS AN o NSDJas D
o dP%S Do® $1,059,800 (b’cndtLC
A<N%S D€ MPL<S DPas o I¢ PJorlr<dPa oS o
cANTS %S Do BDPNNY LC < TAAS 276 -3J<C
DJar'dPa’ o J¢ cANTSob NJIMCS D CLPY o
PJardbCs LC FPI<AD%BCS LCo) . DN ADJoS
D€ DAL CDALLS NNt LC QpPyre o c
acDENAGATEDLNE DS Aot oS Nd o BDDNS
Cho® .  asafcN® LE MJar<s o [PL<s D%BC

of oo



"“If Lancaster Sound would be used as a
shipping route all year round it is
difficult to say what effects it will
have on the sea mammals. IT something
should happen to the animals or they move
it would be hard for the Inuit to live."

Peter Aglak.
Pond Inlet
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" _ ..the NWT is not opposed to northern
development. It is, though, interested
in northern development which facilitates
maximum advantage to  the northern
society. We recognize the advantages to
the southern society and consequently the

advantage to the whole of Canada,
however, we must insist, as a northern
body, that exploitation of northern

resources benefit foremost the people of
Northern Canada."

David Gilday.
Government of the Northwest Territories
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been underestimated by the Proponent.
Clearly hunting and trapping are major
economic activities for Inuit.

A number of Inuit at the Arctic Bay, Pond
Inlet and Grise Fiord meetings indicated
that a central routing of ships through
Lancaster Sound would avoid sensitive
"resource pool" areas (areas not actively
hunted but recognized as biologically
important), such as southeastern Devon
Island, and would minimize iImpacts at
fast-ice edges along the south side of
Lancaster Sound.

Further west, Resolute Inuit expressed
concerns about seal pupping areas between
Cornwallis Island and Somerset Island,
particularily the Griffith and Lowther
Islands area. This area is of primary
importance to Resolute Inuit for both
spring seal and polar bear hunting on the
sea ice.

The Proponent®s statistics indicate the
importance of seal and polar bear hunting
to Resolute Inuit. During the 1975-76
and 1976-77 seasons there were 39 and 45
General Hunting Licences issued respec-
tively to Resolute residents. In the
1975-76 and 1976-77 seasons, polar bear
hides accounted for 70% and 25% of the
fur sales  respectively; seal skins
comprised 10% and 15% in the same period.
Inaddition, seal constituted 20% (1 953
kg) of the estimated average annual
edible meat harvest for the period
1970-71 to 1976-77.

The Baffin Region Inuit Association
(BRIA) study on resource harvesting was
mentioned. The Panel suggests that it be
adapted as necessary to become a long
term project impact monitoring mechanism
through  recording changes iIn hunter
harvests on a locational basis. This, of
course, would be subject to the interests
and concerns of BRIA. Such data would be
of value not only for possible compensa-
tory purposes but as one of a series of
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indicators on animal population trends
within the project sphere of influence.
In the Panel”"s view, the Proponent should
provide financial assistance to the BRIA
study.

3.6.5 Access to Resource Areas

The Resolute Inuit expressed major con-
cern about potential problems of access
across Barrow Strait ice, to Somerset and
Prince of Wales Islands, posed by ships*”
tracks, during important winter and
spring caribou hunting periods. Statis-
tics collected by the Government of the
Northwest Territories indicate  that
Resolute Inuit harvested 120 caribou
during the 1978-79 season. General
discussions relative to ship track
refreezing rates which are speculative
did not appear to overcome Inuit con-
cerns. While the Panel notes the
intention of the Proponent to study
impacts with Dome Petroleum®s Ilcebreaker
Kigoriak, the Panel feels the magnitude
of this problem will only become apparent
on initiation of the project in the
specific region using LNG vessels. Air
charters based on real need may provide
an ultimate if not entirely satisfactory
solution iIn the event ships®™ tracks do
prove to be a hindrance to Inuit
hunters.

3.6.6 Compensation

The Panel felt it was unlikely that the
project, 1if properly designed and oper-
ated, would seriously disrupt native
hunting, however, that possibility could
not be completely dismissed. The Panel
accepts that, in principle, certain kinds
of disruption would warrant compensation
by the Proponent. The Panel was unable
to determine how compensation might be
allocated. It also recognizes that this
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is not simply a question of cash for dis-
ruptions. Many Inuit indicated they
would not accept such a system if it
meant a major change to their hunting way
of life.

The Panel believes that the onus 1in
establishing a satisfactory compensation
mechanism lies with the Department of
Indian Affairs and Northern Development
and the Government of the Northwest
Territories. The need for compensation
policies and  strategies should be
addressed in order to meet any possible
loss of livelihood experienced by Inuit
hunters and trappers relative to the

Proponent”s project and any  other
northern development project. Acceptance
of a general government compensation

policy by industry should be a condition
attached to any regulatory approvals.
Such a policy must be determined by
consulting with Inuit potentially affect-
ed by northern development projects.

3.6.7 Employment

The Panel believes that the employment
policies and proposed employment strate-
gies of the Proponent are adequate for
initial planning of employment opportuni-
ties for Inuit and other northern resi-
dents, subject to recommendations and
conditions of the Government of the
Northwest Territories and appropriate
federal departments and agencies. The
Panel deplores the late filing on April
28, 1980, of critical employment informa-
tion material which precluded Inuit input
on this iImportant aspect of the project
at the community meetings. and may have
affected the input of other parties at
the Resolute general meetings.

While the Panel commends the Proponent on
the establishment of an Employment Pro-
gram Work Group with the Government of
the Northwest Territories and  the
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Canadian Employment and Immigration Com-
mission in Yellowknife, the Panel be-
lieves the Proponent should not wait to
implement its employment strategies until
the fTinal design stage of the project.
Decisions should be made in consultation
with government and the Inuit on the num-
ber of Inuit to be employed and trained
once the project receives approval to
proceed.

Inuit at community meetings and Resolute
meetings expressed mixed views about
rotational employment® and its rela-
tive socio-economic advantages and disad-
vantages. The project is so remote, and
wildlife so scarce on Melville Island
that the Panel thinks it unlikely Inuit
would wish to be in permanent residence
at the Drake Point and Bridport sites.
The Panel feels the project offers a new
opportunity to assess rotational employ-
ment in the Arctic and is satisfied the
Proponent will endeavour to meet Inuit
preferences on rotational scheduling.
Inasmuch as this is a new project, it is
recommended that appropriate Inuit orga-
nization(s) receive funding from the Pro-
ponent, the Government of the Northwest
Territories and the Department of Indian
Affairs and Northern Development to re-
search and monitor positive and negative
impacts of Inuit rotational employment,
including related community impacts and
the overall effects on Inuit socio-
cultural preferences and lifestyles.

In its supplementary material of April
23, 1980, the Proponent confirmed its
intention to extend its employment
recruiting area to communities and areas

3 Rotational employment is a practice
commonly followed in northern projects
whereby workers from northern communi-
ties are flown to the project, work
for a specific period, then flown to
their home communities for a break and
replaced by other workers from the
communities for a similar work
period.
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beyond the Parry Channel region, for
example, at Coppermine and Yellowknife.

The Panel believes that the Proponent®s
recruiting, employment and transportation
strategies as contained in its supplemen-
tary material filed April 28, 1980, will
forestall potential large movement of
Inuit to Resolute to seek jobs on the

project. Such a move could adversely
affect the community and its hunting
areas.

The Panel notes the Proponent has not
attempted to assess the socio-economic
impacts of this decision. The Panel
recommends  that the Proponent  take
immediate action to extend its informa-
tion and consultation programs to the
expanded recruiting area and further
recommends that the Government of the
Northwest Territories and the Proponent
assess the socio-economic impacts of this
decision.

Inspite of the Proponent"s statements at
the Resolute meetings, the Panel contin-
ues to be concerned that its employment
policies and projected employment strate-
gies may not be applied at Panarctic"s
Drake Point facility. Although Panarctic
indicated it would follow these policies

and strategies, the Panel recommends
appropriate government agencies ensure
this is done.

The Panel believes that if there are no
serious environmental impacts affecting
hunting, trapping and fishing, direct
community impacts, other than those
associated with rotational employment,
would be minimal. Arctic Bay, Pond Inlet
and Grise Fiord are located well away
from the project.

At Resolute, the Inuit have opportunities
for controlling social impacts, due to
the location of the community some dis-
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tance from the airport and associated
transient facilities.

3.6.8 Bridport Inlet as a Growth Centre

The Panel recognizes Bridport Inlet has

potential for growth because of in-
creasing hydrocarbon  development and
potential shipping in the Northwest
Passage. The Panel recommends that the

Department of Indian Affairs and Northern
Development and the Government of the
Northwest Territories assess economic
growth potentials 1in the high western
Arctic and consider reserving space at

Bridport Inlet to meet potential needs
for government infrastructure and
services, and potential community devel-

opment over the long term. Should this
potential be realized, then there should
be a requirement on the part of the
Proponent to participate in the costs
associated with such development at
Bridport Inlet if the project does lead
to a need for schools and permanent
housing.

3.6.9 Small Business Opportunities

The Panel believes the Proponent should
make a concerted effort to provide oppor-
tunities for business entrepreneurs
resident in the Northwest Territories.
It should work with the Government of the
Northwest Territories to identify avail-
able supplies and services iIn the
Territories and then invite bids from
resident firms or individuals to fulfill
its construction and operational needs.
In the immediate area of the project
(high Arctic) the Panel recommends that
community Councils and Inuit entrepre-
neurs be given priority consideration in
small business development. The Panel
further recommends the Proponent be
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committed to a spirit of "Buy North",
thus ensuring a maximum economic spin-off
in the Territories. The Proponent would
have to assist existing and potential
businesses by providing sufficient infor-
mation to allow for economic planning,
training of personnel and financing.

3.6.10 Rising Energy Costs in Lancaster
Sound Communities

Inuit at the community meetings expressed
concern about the increasing costs of
energy in their communities and queried
whether the Arctic Pilot Project would
supply energy to the communities. The
Proponent indicated that it was examining
liquid hydrocarbon sources on Melville
Island, unrelated to its own project, as
a possible energy source for the communi-
ties. The Panel believes this may be a
proposal leading to unrealistic expecta-
tions on the part of communities.

The Government of the Northwest Territo-
ries also pointed out that the sale of
gas by Panarctic to the Arctic Pilot
Project could be considered as a poten-
tial source of income for the Government
of the Northwest Territories as royalties
from this non-renewable resource.

3.6.11 Community Consultation Programs

The Panel commends the Proponent on its
efforts to familiarize the communities
with i1ts project over the long term.
Despite these efforts, it is clear from
the community meetings that the consulta-
tion program has not been totally effec-
tive. Efforts should be made to provide
more complete information to the communi-
ties and to seek out community comments.
The Panel recommends that the Proponent
establish a regional information office
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and resident information officer fluent
in Inuktitut to meet continual require-
ments for successful consultation, coop-
erative planning and implementation of a
project such as the Arctic Pilot Proj-
ect.

3.6.12 Long Term Socio-Economic Impact
Studies

Inuit and Inuit organizations at the
technical meetings indicated a need for
long term socio-economic impact studies.
They thought such studies should be
carried out with Inuit expertise. The
Panel acknowledges increasing Inuit con-
cerns about socio-economic impacts and
recommends that the Proponent and govern-
ment cooperate in funding at appropriate
levels to enable Inuit to plan and carry
out socio-economic studies related to the
project.

3.7 LONG-TERM RESEARCH

Throughout the meetings at Resolute, it
became evident that a great deal of
knowledge of the physical, biological and
human environment in the Arctic was still
needed to predict adequately possible
impacts of energy development proposals.
This was acknowledged by the Proponent
and commitments to undertake further
studies were made. In addition, two
federal government departments (Environ-
ment and Fisheries and Oceans) currently
involved in environmental research
indicated that they were attempting to
extend their involvement in northern
environmental work.

While the Panel concludes that a greater
use of possible Impact scenarios in the
Environmental Impact Statement and within
the Arctic Pilot Project presentation
would have been helpful, i1t believes it
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has acquired sufficient information to
make conclusions and recommendations on
the environmental acceptability of this
proposed development. However, neither

the Panel, nor any one else, can attempt
to predict, specifically, long-term
developmental impacts to the North as a

result of year-round shipping in the
Arctic, based upon existing environmental
information.

The Lancaster Sound Environmental Assess-
ment Panel referred to this problem and
recommended government science programs
in the North be expanded in the areas
where development is proposed. If the
Arctic Pilot Project proceeds within the
period being considered, its key element,
transportation, may become a stimulant to
substantial northern development.

The Panel concludes that the time was
never more appropriate and conducive for
all federal government agencies concerned
(such as Environment; Energy, Mines and
Resources; Fisheries and Oceans; Indian
Affairs and Northern Development;
National Research Council and Transport)
and the Government of the Northwest
Territories to concentrate its resources
to carry out northern research in areas
of imminent development. The Panel
recommends that a long-term research
program with participation from industry,
federal and territorial governments,
universities and research organizations
should be established and implemented so
that studies related to imminent develop-
ment schemes would be given priority.

The Panel recognizes that Inuit have
knowledge of the local biological and
physical environments and suggests that
they actively participate in any research
program. One method of doing this may be
for both government and industry to train
and employ Inuit as research observers
and technicians. Opportunities for Inuit
as research observers and technicians may
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be more attractive than construction work
for example. This would not only provide
an opportunity to utilize their knowledge
of the Arctic but also should provide
economic benefits through employment. An
indication of the Proponent®s intent in
this regard should be made prior to regu-
latory approvals.

The Panel concludes that unless a serious
effort is put forward by all concerned to
significantly increase environmental
research in the North, the Arctic Pilot
Project cannot be considered as a true
"pilot" project and thus a major opportu-
nity to truly assess the short and long
term effects of full-scale development in
the North will be lost.
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"I am suggesting now that the Arctic
Pilot Project could go a great deal
further in this respect and could make a
commitment to developing means for Inuit
to participate not only in the gathering
of data but in its analysis and in the
consequent formulation of decisions over
the progress of the project as it affects
the environment and their way of life."

Peter Poole.
Inuit Tapirisat of Canada
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CHAPTER 4 - Conclusions and
Recorrrnendations

4_.1 OVERALL CONCLUSION

The Environmental Assessment Panel has
reviewed the northern component of the
Arctic Pilot Project and has found the
project to be environmentally acceptable
subject to certain conditions. The Panel
believes that it is essential that ships
be routed to avoid environmentally sensi-
tive areas in Parry Channel and that
advantage be taken of the "pilot" nature
of this project to monitor and research
the effects of year-round shipping in the
Arctic. The Panel concludes that this
can be only be achieved through the for-
mation of a control authority to monitor
ship movements, and enforce good seaman-
ship and appropriate environmental regu-
lations. Without further research on
marine mammals, guided by the advice of
Inuit, and of government scientists, and
without a monitoring and control mecha-
nism for the selection of the shipping
routes, the Panel is unable to recommend
that the project is environmentally
acceptable.

4.2 RATIONALE FOR CONCLUSIONS AND
RECOMMENDATIONS

4.2.1 Introduction

In this section, the Panel outlines its
conclusions, the rationale for the
conclusions, and recommends a number of
conditions. The Panel considers the
project rationale, long-term implica-
tions, the development on Melville

Island, the shipping aspects, the overall
impact on the human environment and long
term research.
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4.2.2 Project Rationale and Long-term
Implications

Conclusion:

The Arctic Pilot Project would allow
examination on a modest scale, of Yyear-
round shipment of natural gas from the
Arctic.

Reason:

1. The project would be a
"pilot™ project in the sense
that 1t would pioneer year-
round arctic transportation

and develop in Canada a
greater arctic expertise
within industry and govern-

ment.

4.2.3 Melville Island

4.2.3.1 Drake Point Facilities

Conclusion:

While there was a lack of specific
information on the Drake Point facili-
ties, the Panel concludes that there is
nothing unique about the location of the
proposal and that there will not be any
negative environmental impacts that
cannot be satisfactorily mitigated.

Recommended Condition:

1. Concerns identified as re-
quiring further consideration
with respect to the Drake
Point facilities should be
resolved to the satisfaction
of regulatory agencies before
surface leases or land use
permits are granted to the
company for its facilities.
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4.2.3.2 Pipeline

Conclusion:

The proposed pipeline can be constructed
and operated in an environmental ly
acceptable manner.

Reasons:

1. The pipeline can be designed
and iInstalled to minimize
structural failures princi-
pall caused by ground
cracking.

2. The pipeline might have some
effect on the active layer
with resultant slope movement
or soil erosion; it is un-
likely that this would affect
the pipeline integrity.

3. The Proponent demonstrated
the acceptability of its
preferred pipeline route over
other alternate routes on
Melville Island.

4. The adverse effects of pipe-
line construction and opera-
tion on the Peary caribou and
the muskoxen would be mini-
mal .

5. The Proponent demonstrated
satisfactorily the merits of
a buried pipeline as compared
with an above-ground pipe-
line.

6. There are a number of "design
considerations with respect
to the pipeline that need
further consideration; these
can be resolved during the
design phases of the project
by adequate consultation with
the regulatory agencies.

Recommended Conditions:

1. During the summer months, on-
ly emergency repairs to the
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pipeline should be conducted;
other remedial measures
should be undertaken when the
ground is frozen.
Surveillance of the pipeline
should be undertaken during
construction and operation to
detect and take remedial ac-
tion to correct effects on
the terrain.

Instrumentation should be
installed at selected
locations to monitor the
pipeline and surrounding soil
where the potential for
ground cracking is minimal.
Government and industry
should implement a program to
monitor and assess the
effects of the construction
and operation of the pipeline
on the environment and the
environment on the pipeline
over the life of the
project.

Concerns with respect to the
pipeline relating to frost
heave, stream crossings,
borrow pits, water supply,
waste disposal and erosion
and landslide control should
be resolved to the satisfac-
tion of regulatory agencies.
Prohibition of hunting and
harassment of wildlife should
be strictly enforced; person-
nel should be informed about
ways of minimizing the dis-
turbance caused by fixed-wing
aircraft, helicopters and
ground vehicles in particu-
lar.

Further monitoring by the
Proponent of the muskoxen and
caribou population on eastern
Melville Island is neces-
sary.

The Proponent and federal and
territorial wildlife services
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should consider the advis-
ability of programs which
would enhance the muskoxen
and caribou populations of
eastern Melville Island.

9. Archeological sites known and
revealed during construction
activity on Melville Island
should be protected; appro-
priate guidelines laid down
by the National Museum should
be applied.

4.2.3.3 Bridport Inlet Facilities

Conclusion:

With sound engineering design and con-
struction, the shipping terminal at
Bridport Inlet can be constructed and
operated in an environmentally acceptable
manner .

Reasons:

1. The natural harbour at
Bridport Inlet and low veloc-
ity water currents should
facilitate ship docking at
the proposed terminal; strong
winds should not be a serious
constraint to the movement of
the vessels 1In Bridport
Inlet.

2. The introduction of warm
water from the liquefaction
plant and ballast water from
ships in Bridport Inlet
should not have a significant
effect on the natural biota
of the harbour.

3. With proper engineering, it
does not appear that the
addition of warm water to
Bridport Inlet for ice con-
trol purposes would affect
the stability of the dock
facilities.
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Recommended

The foundations can be
designed to ensure stability
of the storage facilities.
Air emissions from the lique-
faction plant  would not
likely be significant.

The hazard of bird/aircraft
strikes at the proposed
Bridport Inlet ailrport is
unlikely to be severe.

The effects to polar bear
caused by the destruction of
possible denning sites 1in
Bridport Inlet would not be
significant.

The potential effects of the
Mecham  River construction
activity associated with the
Bridport Inlet facilities on
anadromous char could not be
determined but are unlikely
to be serious.

Conditions:

1.

Monitoring of the geothermal
properties of the foundation
subsoil should be undertaken
by the Proponent and reported
to the responsible regulatory
agency.

Weather information should be
collected regularly and peri-
odic measurements of ground-
level concentrations of
nitrogen oxides should be
conducted.

Monitoring of the biology of
Bridport Inlet, as per the
Proponent®s proposal, should
be undertaken.

Garbage disposal regulations
at Bridport Inlet should be
strictly enforced so as to
minimize the attraction of
the facility to polar bears.
River crossings 1in the
Bridport Inlet area should be
designed so as to permit fish
to migrate upstream; Tfurther
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studies of the anadromous
char population should be
undertaken by the Department
of Fisheries and Oceans, at
its discretion.

6. The historical and archaeo-
logical sites in the Bridport
Inlet area warrant protection
and principles established by
the National Museum should be
followed to ensure this
occurs.

4.2.4 Shipping

Conclusion:

The Panel is able to endorse, subject to
certain conditions, limited shipping on a
year-round basis as proposed by the
Arctic Pilot Project.

Reasons:

1. With the navigational aids
planned for the vessels, the
potential environmental haz-
ards resulting from ship col-
lision with icebergs, bergy
bits or growlers would be
minimal.

2. Effects of wind- and current-
induced ice motion would be
primilarily limited to
reducing vessel progress
rather than causing major
structural damage.

3. The likelihood of environ-
mental damage, caused by oil
or the loss of liquified
natural gas either as a spill
or through combustion, would
be remote.

4. The interchange between cari-
bou populations is primarily
east-west through the islands
north and south of Parry
Channel and therefore, the
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ship®s track would be unlike-
ly to have a serious effect

on caribou.
5. The ships track in ice was
projected to Till quickly

with a dense rubble of ice;
whales would be unlikely to
be lured into this rubble by
mistaking it for open water.

6. The proposed route would be
far enough offshore to have a
serious effect on the seabird
population in the event of an
accident.

7. Engine noise and the sound of
the ships®™ siren could dis-
turb breeding seabirds, espe-
cially murres, however, the
ships should be too far off-
shore for this to have a
significant effect.

Recommended Conditions:

In recommending conditions under which
the project could proceed in an environ-
mentally acceptable manner, the Panel
notes certain reservations. These are:

1. 1t is likely that at certain
times of the year the ships
track  will not refreeze
quickly and consequently will
hinder passage of Inuit hunt-
ers and Peary caribou across
Parry Channel;

2. the ships may have adverse
effects on ringed seals 1iIn
Parry Channel during passages
in April and May in particu-
lar but possibly also from
November onwards when the
denning territories are set
up; this may have a subse-
quent impact on polar bears
which hunt seals and on the
Resolute Inuit hunting
economy  which 1is largely
dependent on seals and polar
bears;
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3. the effect of ships®™ noise
caused by the engines and by
icebreaking on marine mammals
i's not well understood; and

4. there is a risk that ship-
induced changes iIn ice pat-
terns could occur; this risk
of altering 1ice patterns
would increase with 1in-
creasing ship traffic from
other projects.

It is due to these concerns that the
Panel stresses the importance of the
proposed control authority, the advisory
committee and long-term research program
proposed by the Proponent.

The advisory committee to be established
by the Departments of Environment and
Fisheries and Oceans would recommend and
approve studies necessary to allow bio-
logical information to be effectively
integrated into the route  selection
process. Membership on the committee
would include the Proponent, Inuit and
government agencies. A control authority
should be established by the Minister of
Transport to monitor, assist and regulate
ship movements in the Arctic and to
enforce appropriate regulations such as

those now In existence under the Arctic
Waters Pollution Prevention Act and
guidelines created by the committee

recommended above. To assist the recom-
mended authority, government departments
should evaluate their regulatory mecha-
nisms to make them applicable for
year-round shipping in the Arctic.

With this in mind, the Panel outlines the
following conditions:

1. There should be close cooper-
ation between the Proponent
and agencies (principally the
Atmospheric Environment Ser-
vice) providing ice and
weather information to ensure
an adequate weather and ice
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information system is devel-
oped for ship operations.
Additional assessment is
required on the characteris-
tics of the tracks, during
critical periods of ice
cover, which would be left by
the carriers, and the impli-
cations of these tracks to
travel by Inuit and to wild-
life.

Monitoring of the effects of
ships transit on regional ice
patterns, primarily in the
Lancaster Sound area, should
occur, with a view to taking
corrective action such as
suspending or rerouting ship
traffic for portions of the
season if necessary.
Cooperation between the Pro-
ponent and the appropriate
government agencies is re-
quired in order to complete
the hydrographic information
required along the proposed
shipping route.

The selection of ship routing
should involve the integra-
tion of physical factors and
biological factors so as to
minimize adverse impacts on
wildlife.

Advantage should be taken of
the 5-year lead time between
approval and project opera-
tion to establish seal num-
bers and distributions in
Parry Channel, as a baseline
for assessing the effects of
the tanker"s passage.

Before the Proponent estab-
lishes route parameters,
experimental investigation
should be conducted of the
effects of underwater noise
and  icebreaking noise on
whales and seals.
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8. Information should be
gathered during the dark
season both 1in terms of
potential physical con-

straints to the project and
environmental impacts; study
should involve the Proponent,
government agencies and
Inuit.

9. The Proponent and government
agencies should cooperate in
the development of contingen-
cy plans and should keep
communities informed about
contingency plans relating to
shipping accidents or pipe-
line breaks  which Inuit
perceive as having major
potential for adverse envi-
ronmental impacts.

4.2.5 Human Environment

Conclusion:

The Panel concludes that any adverse
socio-economic impacts can be prevented
or mitigated by careful management of the
"pilot” project and attention to Inuit
concerns by both the Proponent and
government.

The Panel has noted the Inuit priority on
a land claims settlement and a participa-
tory role in northern development proj-
ects. Although direct socio-economic
impacts on the communities will be mini-
mal due to the remoteness of the project,
indirect impacts may result from rota-
tional employment. Reservations have
already been expressed by the Panel in
section 4.2.4 (Shipping) as to potential
effects on sea mammals in Parry Channel,
particularly ringed seals, and impacts on
Resolute Inuit hunting activities.
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Reasons:

Recommended

The proposed Tacilities on
Melville Island are remote
from Inuit communities.

The project would offer an
opportunity  for Inuit to
become participants in north-
ern development subject to
agreements  between  govern-
ment, Inuit and the Propo-
nent.

The project would provide
employment opportunities to
Inuit. Employment on a rota-
tional basis according to
Inuit preferences would mini-
mize direct impacts on commu-
nities.

The project would be unlikely
to affect current population
distribution and consequently
should not affect existing
community services.

The project would offer a
potential revenue base for
regional development in the
high Arctic.

The Proponent®s
research programs would
provide additional informa-
tion on wildlife resources,
particularly sea mammals,
important to Inuit hunters
and trappers and to Inuit
lifestyles. Such information
would provide a basis for the
development of an innovative
wildlife management program
for the high Arctic.

biological

Conditions:

1.

The Proponent should clarify
its intent and conditions for
Inuit involvement in the
project so these may be
considered by government in
consultation with Inuit
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before any regulatory appro-
vals are granted for the

project.
Should the track not re-
freeze satisfactorily at

seasons important to the
Inuit hunting economy, so
that Inuit are prevented from
crossing Parry Channel, the
Proponent, in consultation
with Inuit, should develop
and provide alternative means
of crossing unfrozen ship
tracks.

Subject to the interest of
the Baffin Region Inuit
Association (BRIA), the
Proponent should provide
funding to the BRIA resource
harvesting study. Such a
study carried out as a long
term project would provide a
monitoring mechanism to
record hunter harvests and
any changes occuring within
the project sphere of influ-
ence. Such information
combined with environmental
research findings may provide
a basis for measuring project
impacts.

The Department of Indian
Affairs and Northern Develop-
ment and the Government of
the Northwest Territories
should, after consultation
with Inuit, establish a
compensation mechanism to
meet any loss of livelihood
experienced by Inuit as a
result of the project or
costs attributable to adjust-
ments iIn hunting patterns
induced by  the project.
Acceptance of a general
government compensation
policy by industry should be
a condition attached to any
regulatory approvals.
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Once a decision is taken to
proceed with the project, the
Proponent should immediately
undertake to implement Iits
employment strategies in
consultation with government;
as the Inuit are unlikely to
seek permanent residence at
Bridport Inlet due to its
remoteness and scarcity of
wildlife, rotational employ-
ment will provide an alter-
nate means for Inuit to
benefit from the project.

The Proponent, the Government
of the Northwest Territories
and the Department of Indian
Affairs and Northern Develop-
ment should fund the appro-
priate Inuit organization(s)
to research and monitor the
impacts of Inuit rotational
employment, including related
community impacts and the
overall effects on Inuit
sociocultural preferences and
lifestyles.

The Proponent should extend
its information and consulta-
tion programs to the expanded
recruiting area; the Govern-
ment of the Northwest Terri-

tories and the Proponent
should assess the socio-
economic impact of  this
decision.

Appropriate government agen-
cies should ensure  that
Panarctic Oils Ltd. will also
follow the Proponent®s poli-
cies and strategies with
respect to employment.

The Department of Indian
Affairs and Northern Develop-
ment and the government of
the Northwest Territories
should assess the economic
growth potential in the high
western Arctic and consider
reserving space at Bridport
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10.

11.

12.

Inlet to meet potential needs
for government infrastructure
and services, and potential
community development over
the long term. Should this
potential be realized, then
there should be a requirement
on the part of the Proponent
to participate in the costs
associated with such develop-
ment at Bridport Inlet if the
project does lead to a need
for schools and permanent
housing.

The Proponent should encour-
age small business opportuni-
ties through a policy of
giving preference to northern
entrepreneurs.

A regional information office
should be established at
Resolute by the Proponent and
staffed by a resident officer
fluent in Inuktitut.

Research funding should be
provided by the Proponent and
governments  throughout the
lifespan of the project to
enable Inuit to plan and
carry out various socio-
economic studies.

4.2.6 Long-Term Research

Conclusion:

A long-term research program
on the physical, biological
and human environment should

be established and iImple-
mented with participation
from industry, federal and
territorial governments,
universities, research orga-
nizations and by Inuit so
that studies related to

imminent development schemes
would receive priority.
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Reasons:

1.

A great deal of environmental
knowledge of the Arctic is
still needed to predict
adequately possible impacts
of energy development propos-
als.

Without a long-term research
program, the Arctic Pilot
Project cannot be considered
as a true "pilot" project and
as an opportunity to assess
the short- and long - term
effects of year-round
shipping in the Arctic.
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APPENDIX | - BIOGRAPHY OF PANEL MEMBERS

CHAIRMAN

JOHN S. KLENAVIC, Federal Environmental
Assessment Review Office, Hull, Quebec.

Mr. Klenavic was born in St. Catherines,
Ontario and attended schools in Ontario,
British Columbia and Manitoba. He gradu-
ated from the Royal Military College,
Kingston, and Queen®s University with a
degree in Chemical Engineering (B.Sc.).

He served in the Canadian and British
Armies from 1960 to 1968 and subsequently
worked as an industrial engineer and
quality control chemist in the food
processing industry in Toronto. In1973
he was appointed Acting Director of the
Environmental Emergency Branch, Environ-
mental Protection Service of the Federal
Department of the Environment. This
Branch is concerned with the prevention
of, and response to, spills of pollutants
into the environment.

Mr. Klenavic was appointed to his present
position of Associate Executive Chairman,
Federal Environmental Assessment Review
Office in mid-1977 and is currently
chairman of ten Environmental Assessment
Panels.

Mr. Klenavic is a member of the Associa-
tion of Professional Engineers of
Ontario.

VICE-CHAIRMAN

D.W.I. MARSHALL, Federal Environmental
Assessment Review Office, Hull, Québec.

Mr. Marshall was born in Ottawa and
graduated from Queen®s University at
Kingston with a degree in Chemical
Engineering (B.Sc.).
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After performing two years of water
quality work on the international section
of the St. Lawrence River, he joined the
Ontario regional office of the Environ-
mental Protection Service  upon its
formation iIn 1972. Mr. Marshall was
actively involved in the development of
this regional operation and concentrated
his efforts in the areas of pollution
control and environmental impact assess-
ment.

In April 1978, Mr. Marshall joined the
Federal Environmental Assessment Review
Office and in addition to being responsi-
ble for the administration of five Envi-
ronmental Assessment Panels, he assumed
the duties of Chairman of the Lancaster
Sound Environmental Panel. In 1979, Mr.
Marshall returned to the Environmental
Protection Service as Chief, Environmen-
tal Impact Assessment and Design Division
and was responsible for the management of
a national program designed to examine
the environmental effects of proposed
developments having broad environmental
implications. These developments
included activities associated with
offshore drilling, mining, pipelines,
harbours and transportation.

In January 1980, Mr. Marshall returned to

the Federal Environmental Assessment
Review Office as Director, Pacific
Region.

MALCOLM 0. BERRY Atmospheric Environment
Service, Department of Environment,
Downsview, Ontario.

After completing his B.Sc. in Mathematics
and Physics 1in 1963, and a one-year
course in Meteorology, Mr. Berry worked
for what is now the Atmospheric Environ-
ment Service of the Federal Government as
a weather forecaster, in various parts of
Canada. While working in this capacity
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at the Arctic Weather Center in Edmonton,
he was granted a two-year leave to
complete his M.Sc. at the University of
Alberta.

In 1973, he transferred to the Arctic
Meteorology Section of the Atmospheric
Environment Service in Toronto. As head
of that section until 1978, he was
involved in weather-related aspects of a
wide variety of northern activities such
as the Beaufort Sea Project and the
Mackenzie Valley Pipeline. In mid-1978,
he was appointed to his present position
as Chief, Applications and Impact Divi-
sion of the Atmospheric Environment
Service, with responsibility for the
analysis and interpretation of climatic
information for agriculture, renewable
energy and a variety of other applica-
tions.

DON BISSETT, Northern Pipelines Branch,
Department of Indian Affairs and Northern
Development, Ottawa.

Mr. Don Bissett graduated from the
University of Western Ontario with a B.A.
and M.A. and completed a year of post
graduate studies at the University of
Alberta in the field of economic geogra-
phy. He has taught elementary school in
remote areas and was a sessional univer-
sity lecturer on the north. He has been
a Northern Service Officer in the

Keewatin, the eastern arctic and on the
Dewl ine. He has carried out socio-
economic research in the eastern and

western arctic, the Mackenzie Valley and
is the author of a number of reports.
Mr. Bissett provided administrative
support and liaison to the Berger and
Lysyk Inquiries on northern pipeline
proposals and has Dbeen Departmental
research co-ordinator under the
Environmental/Social Program, Northern
Pipelines. He is currently Chief of the
Public Review Division, Northern
Pipelines.
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RICHARD G.B. BROWN, Canadian Wildlife
Service, Department of  Environment,
Dartmouth, Nova Scotia.

Dick Brown was born and educated in
England. He graduated from Oxford Uni-
versity in 1957 with a B.A. in Zoology,
then specialised in Animal Behaviour and
took his D.Phil. at Oxford in 1962. From
1960-1962 he advised the U.K. Ministry of
Defence on the dispersal of birds from
military airfields, and from 1962-1965
did post-doctoral research at Oxford on
the behaviour and ecology of gulls. He
came to Canada In 1965 as a research
associate at the Department of Psycholo-
gy, Dalhousie University.

He joined the Canadian Wildlife Service
in 1967 and from then until 1971 was
engaged in research on bird damage to
fruit crops in southern Ontario.

He started to organise the Canadian
Wildlife Service seabird research pro-
gramme in 1969, and since 1971 has been
engaged on this full-time, based at the
Bedford Institute of Oceanography,
Dartmouth, Nova Scotia. His particular
interest is the distribution and ecology
of seabirds while they are at sea. He
has had considerable experience in envi-
ronmental assessment work involving sea-
birds and other animals in the eastern
Arctic and in Atlantic Canada.

Dr. Brown has done ornithological field-
work in Lapland (1957-1959) and Alaska
(1960), and has taken part in Bedford
Institute research cruises in the north-
ern Baffin Bay/Lancaster Sound area
(1970, 1974, 1976, 1977), in Hudson
Strait (1975), and off Labrador and
Atlantic Canada; he also took part in
foreign-going Canadian oceanographic
cruises to South America (1970,1977), the
West Indies (1975), and West Africa
(1976).
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ROBERT W. HORNAL, Northern Affairs Pro-

gram, Department of Indian Affairs and
Northern Development, Yellowknife,
N.W.T.

Mr. Hornal graduated in Honours Geology
from Queen®s University, Kingston in 1961
and spent two years doing post graduate
work in geophysics at Harvard University.
In 1963 he joined the Gravity Division of
the Earth Physics Branch, Department of
Energy, Mines and Resources where he
spent seven years conducting geophysical
surveys in Northern Canada and inter-
preting the results in a series of publi-
cations.

He joined the Department of Indian
Affairs and Northern Development in 1970
as Resident Geologist in  Yellowknife.
Since that time Mr. Hornal has served in
several capacities within the Department
and is now Director of the N.W.T. Region
for the Northern Affairs Program.

As Director for the Northern Affairs
Program, he  administers legislation
controlling mineral exploration, oil and
gas drilling and environmental legisla-
tion concerning water, forests and lands
in the Northwest Territories.

ROD MORRISON, Regional  Operations,

Government of the Northwest Territories,
Yellowknife, N.W.T.

Mr. Morrison studied Economics and Com-
merce at Simon Fraser University and upon
graduation in 1969 moved to Yellowknife,
N.W.T. After undertaking a variety of
assignments in the north, Mr. Morrison
was appointed Executive Assistant to the
Commissioner of the Northwest Territo-
ries. Mr. Morrison worked in this capac-
ity for close to four years and was
actively involved in all activities
associated with the Commissioner-s
office.
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Following this position, Mr. Morrison
moved to Inuvik where he assumed the
duties of Assistant Regional Director for
the Territorial Government. From Inuvik,
he moved to Rankin Inlet to assume the
position of Regional Director for the
Keewatin. Two and a half years later,
Mr. Morrison returned to Yellowknife as
the Director of the Department of
Personnel.

After a year in the human resource field,
Mr. Morrison became Director of Regional
Operations for the Territorial Govern-
ment. In May, 1980, Rod Morrison was
appointed to his present position of
Deputy-Minister, Department of Economic
Development and Tourism. His responsi-
bilities include the overall direction,
policy development, administration and
co-ordination of all departmental pro-
grams whose primary objective is to
develop a northern economy in a manner
compatible with northern lifestyles and
aspirations.
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APPENDIX | |

10.

11.

12.

-REVIEW DOCUMENTS

Documents submitted by the Arctic
Pilot Project to the Environmental
Assessment Panel.

Summary - Environmental Statement -
January, 1979.

Environmental Statement - Melville
Island Components - January, 1979.

Environmental Statement - Shipping
Component - January, 1979.

Environmental Atlas - January, 1979.

Statement -
Information -

Environmental
Supplementary
30, 1979.

November

Environmental Overview - Gas
Production Component - March, 1980.

Socio-Economic Statement North of 60"
Latitude - November, 1978.

Geotechnical Evaluation Report
(Volumes 1-2), Prepared by EBA
Engineering.

Slope Stability Analysis of Proposed
Offshore Embankments, Proposed LNG
Facilities, Bridport Inlet, Melville
Island, N.W.T., Prepared by Geocon.

Conceptual Design for Bridport Inlet
Harbour Facilities (Volumes 1-2),
Prepared by Fenco.

Bathymetry and Geotechnical Surveys
for Proposed LNG Dock Facilities,
Bridport Inlet, Melville Island,
N.W.T., Prepared by Geocon.

Seismic Parameters for Designing the
Proposed LNG Facilities Bridport
Inlet, Prepared by Geocon.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Study of Influence of Shipping on
Break-Up and Freeze-Up in Lancaster
Sound. Appendix A, Prepared by
Arctec.

Preliminary Risk Analysis LNG Carrier
System - A.P.P., Prepared by Arctec.

Final Reports of Preliminary
Contingency Plans - LNG Carrier
System - A.P.P., Prepared by Arctec.

Proposal for Winter Baseline Studies
at Bridport Inlet, Prepared by
Norcor.

The Air Environment of the Proposed
Natural Gas Pipeline Route on
Melville Island, N.W.T., Prepared by
Western Research.

An Analysis of the Air Environment of
Bridport Inlet, Prepared by Western
Research.

Comparisons of Wind and Temperature
Data Collected on Melville Island at
Bridport Inlet, Beverly Inlet and Rea
Point Over the Period of July 15,
1977 to May 31, 1978, Prepared by
Western Research.

Capacity Plan.
Steel Qualities.

LNG Safety Analysis for the A.P.P.,
April 1978, Prepared by R & D
Associates.

Track Bridging, Prepared by Arctec
Canada Limited.

Observations of Marine Marrrnal and Sea
Bird Interaction with Icebreaking
Activities in the High Arctic,
Prepared by C. Hatfield Consultants.

Ice Management within Bridport Inlet
Executive Summary Report, Prepared by
Acres Consulting Services.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Environmental Impact of Thermal
Discharge, Prepared by Acres
Consulting Services.

Environmental Assessment of Selected
Freshwater Resources Near the
Proposed Petro-Canada LNG Project,
Melville Island, N.W.T., Prepared by
Hatfield Consultants.

Survey of the Marine Environment of
Bridport Inlet, Melville Island,
Prepared by LGL Limited.

Active Layer Detachment Slides on
King Christian Island and The Sabine
Lowland in the High Arctic, Prepared
by Hamilton and Bliss.

An Oceanographic Study of the
Bridport Inlet, Méelville Island,
N.W.T. (Part Il and lll), Prepared by
Frozen Sea Research Group.

Studies of Terrestrial Mammals on
Eastern Melville Island, Prepared by
LGL Limited.

Helium-Tritium Analysis, Bridport
Inlet, Melville ISland, N.W.T.,
Prepared by Zafer Top.

Pipe Burial Test Section Construction
and Monitoring May to September,

1979, Prepared by EBA Engineering
Consultants.

Archeological Site Survey...of
Bridport Inlet and the Proposed
Interior Pipeline Corridor, Melville
Island, N.W.T., Prepared by Dr. Peter
Schledermann.

Landscape Survey, Eastern Melville
Island 1978 Unpublished Report,
Prepared by R.M. Hardy and Associates
Limited.
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36.

37.

38.

Number and Distribution of Birds on
Eastern Melville Island, July-August,
1977 Unpublished Report, Prepared by
LGL Limited.

Number and Distribution of Marine
Mammals Along the Coasts on Eastern
Melville Island, July - August, 1977
Unpublished Report, Prepared by LGL
Limited.

Studies on lIce Management a Summary
Report - December, 1979, Prepared by
Acres Consulting Limited.

Documents issued by the Environmental
Assessment Panel.

Draft Guidelines for the Completion
of the Environmental Assessment
issued by the Environmental
Assessment Panel and Submissions on
the Petro-Canada Environmental
Statement, (June 1979).

Comnents presented to the
Environmental Assessment Panel on the
Draft Guidelines for the Completion
of the Environmental Assessment for
the Arctic Pilot Project, (September
1979).

Guidelines for the Completion of the
Environmental Assessment for the
Arctic Pilot Project, (September
1979).

A Compendium of Briefs presented to
the Arctic Pilot Project
Environmental Assessrnent Panel, 28
March, 1980.

Transcripts of the Proceedings of the
Federal Environmental Assessment
Review Panel in the matter of the
Arctic Pilot Project at Resolute,
Northwest Territories (Volumes 1-
13), April, 1980.



APPENDIX IlIl - APPEARANCES BEFORE THE

PANEL

Robin Abercrombie
Arctic Pilot Project

Dr. Paul Addison
Department of Environment

Peter Aglak
Pond Inlet

Simon Akpaleapik
Grise Fiord

Simionic Alainga
Baffin Region Inuit Association

Titus Allooloo
Pond Inlet

Simionie Amarualik
Resolute

Patrick Anderson
Arctic Pilot Project

James Arvaluk
Frobisher Bay

Simon Awa
Baffin Region Inuit Association

Martin Barnett
Department of Indian Affairs and
Northern Development

John Bennett

Bennett Environmental Consultants Ltd.

Prof. William Bowes
Technical Witness

Douglas Bowie
Arctic Pilot Project

George Braden
Member, Legislative Assembly
Northwest Territories

Douglas Bruchet
Arctic Pilot Project

Tom Byerley
Department of Transport

Thomas Dafoc
Department of Environment

Dr. Rolph Davis
LGL Limited

Robert Dick
Arctic Pilot Project

Judith Donaldson
Baffin Region Inuit Association

George Eckalook
Mayor, Resolute

Einer Einarsson
Department of Environment

Bruce Fall is
Department of Fisheries and Oceans

Lindsay Franklin
Panarctic Oils Ltd.

Donald Gamble
Canadian Arctic Resources Committee

Captain Andrew Geddes
Department of Transport

David Gilday
Government of the Northwest Territories

Dr. Shawn Gill
Department of Transport

Chris Hatfield
Hatfield Consultants Ltd.

Donald Hayley
EBA Engineering Consultants Ltd.

Alan Hegginbottom
Department of Energy, Mines & Resources



Dr. lIgor Holubec
Geocon Ltd.

Menno Homan
Arctic Pilot Project

Peter Ittinuar
Member of Parliament
Riding of Nunatsiaq

Paul Koolerk
Pond Inlet

Tookeckee Kuguktak
Grise Fiord

Kutsi Kuppa
Arctic Bay

Robert Lake
Technical Witness

Dr. Herb Lawler
Department of Fisheries and Oceans

Michael Lawrence
Department of Fisheries and Oceans

Dr. Douglas Leahey

Western Research and Development Ltd.

Dr. Olaf Loken
Department of Indian Affairs and
Northern Development

Captain Robert Lumsden
Arctic Pilot Project Consultant

Fred MacFarlane
Department of Indian Affairs and
Northern Development

Dr. Andrew Macpherson
Department of Environment

Allan Maktar
Pond Inlet

Margaret Mclaren
LGL Consultants Ltd.
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Dawson (Dusty) Miller
Arctic Pilot Project

Allen Milnc
Technical Witness

Kevin Milne
Arctic Pilot Project

Dr. Fritz Miuller
Swiss Federal
Zurich

Abe Okpik
Baffin Regional Council

Caleb Ootovo
Pond Inlet

John 0%Shea
Department of Environment

Peter Poole
Inuit Tapirisat of Canada

Ludy Pudluk
Member, Legislative Assembly,
Northwest Territories

Captain Thomas Pullen
Technical Witness

Iniag Qavavauq
Arctic Bay

Allie Salluviniq
Resolute

Dr. Aaron Sekerak
LGL Limited

Brian Smiley

Department of Fisheries and Oceans

Dr. Thomas Smith

Department of Fisheries and Oceans

Captain William Stuart
Arctic Pilot Project Consultant

Institute of Technology,



Donald Thomas
Department of Environment

Jack Waddell
Department of Environment

Edward Weick
Department of Indian Affairs and
Northern Development
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Dr. Peter J. Williams
Technical Witness

Donald M. Wolcott
Arctic Pilot Project



APPENDIX

IV - BACKGROUND DOCUMENTS
SUBMITTED TO THE PANEL

Liquid Natural Gas Transportation in
Parry Channel - Possible Environmental
Hazards, Allen Milne and Brian Smiley,
Institute of Ocean Sciences,
Department of Fisheries and Oceans.

Petro-Canada Arctic Communities
Meetings, Resolute Bay, N.W.T.,
January 29, 1980.

Issues and
Canadian Arctic
1980.

Lancaster Sound,
Responsibilities,
Resources Corrrnittee,

Supplementary Socio-Economic Regional
Setting Information, Arctic Pilot
Project, April, 1980.

North Water Project, Project Reports
Il -VI, by Fritz Muller, ETH Zurich
and McGill University.

Environmental Research and Development
Workshop, Banff, Alberta, Arctic Pilot
Project, February 26-28, 1980.

Regional Conference in Resolute, May
19, 1979 and Phillips - Marathon LNG
Plant May 20-22, Arctic Pilot
Project.

Arctic Pilot Project Research and
Development Program Objectives.

Policy Position Paper on Social and
Economic Policy |ssues for
Petro-Canada®s Arctic Pilot Project
(October 1978).

General Environmental Policy
Statement, April, 1980, Arctic Pilot
Project.

Update to the Arctic Pilot Project"s
Community Liaison and Consultation
Program.

Design Modification to lcebreaking LNG
Carriers - Substitution of Gaseous
Fuel for Liquid Oil.

Arctic Seas Bulletin, Volumes 1 and 2,
Canadian Arctic Resources Committee.

Marine Transportation and High Arctic
Development: Policy Framework and
Priorities, Symposium Proceedings,
Canadian Arctic Resources Committee,
March, 1979.

Marine Transportation and High Arctic
Development: A Bibliography by M.J.
Dunbar, published by Canadian Arctic
Resources Committee, 1980.

Bivalve Mollusks of the Western
Beaufort Sea, by F.R. Bernard, July,
1979, Contributions in Science,
Natural History Museum of Los Angeles
County.

Inuvik Snow Road Construction, Testing
and Environmental Assessment
1973-1974, Inuvik, Northwest
Territories.  (Northern Engineering
Services Company Ltd.)

Correspondence to Petro-Canada from
R.M. Hardy regarding the subject of
revegetation on Melville Island.

Correspondence to Petro-Canada from
R.M. Hardy regarding the subject of
air quality impacts from the proposed
LNG facilities at Bridport Inlet.

Preliminary implementation plan for
the manpower delivery program - Arctic
Pilot Project.

Report on a review of Environmental
Statement and Supporting Documents,
relating to Melville Island components
of Arctic Pilot Project, April 18,
1980 and Supplement May 27, 1980 by
Peter J. Williams and Associates Ltd.



Arctic Marine Transportation, Forecast
of Ship Movements: 1985, 1990, 1995
(DRAFT) prepared by Transport Canada,
October, 1979.

Forecasts of Marine Shipments of
Arctic Oil and Gas, Transport Canada,
September, 1979.

Marine Delivery Systems for Alaskan
Offshore Oil and Gas, Dome Petroleum
Ltd.

A Rational and Economical Solution for
the Transportation of North Slope of
Alaska and Northern Canadian Oil and

Natural Gas to the Canadian and U.S.
East Coast Markets, Ravi N. Tikkoo,
Financial Post Conference, March,

1980, Toronto.

Arctic Oil Spill Countermeasures
Logistics Study: Summary Report,
Environment Canada, December, 1978.

Environmental Overview, Beaufort Sea
Development, Working Draft, January,
1980, Dome Petroleum Limited.

Dome Petroleum Limited, Five Years of
Progress, February, 1980.

Response to E.M.R. regarding ice
formation on the outer hull of the LNG
carrier due to heat flux from the
cargo, Arctic Pilot Project.

Polynyas - As a part of the physical
environment of special concern
regarding transportation in the
channels of the Queen Elizabeth
Islands and in Northern Baffin Bay,
Fritz Mueller, April 1980.

Arctic Canada Traffic System (or
Nordreg Canada), Notice to Mariners.
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Responses to position statements,
Department of the Environment,
Regional Hydrocarbon Comnittee,
February 1980, Arctic Pilot Project.

Baffin Bay - Davis Strait, Arctic
Pilot Supplementary Submission,
Canadian Arctic Resources Committee,
May, 1980.

Some Considerations on the Impact of
LNG Tankers in Barrow Strait on Food
Harvesting Activities of the Inuit at
Resolute Bay, Robert Lanari,
Department of Indian Affairs and
Northern Development, January, 1979.

Comments on permafrost and seismic
considerations relating to the Gas
Production Component on Melville
Island, May, 1980, Department of
Energy, Mines and Resources.

Closing statement, May 1980,
Department of Energy, Mines and
Resources.

The Green Paper on Lancaster Sound,
9th Annual Environmental Workshop on
Offshore Hydrocarbon Development,
Fairmont Hot Springs, B.C., May, 1980,
Herman J. Dirschl, Department of
Indian Affairs and Northern
Development.

Arctic Pilot Project ElSdeficiencies,
Allen R. Milne, April, 1980.

Closing Statement, by D.J. Gamble,
Canadian Arctic Resources Committee,
May, 1980.

Late Winter Distribution of Black
Guillemots in Northern Baffin Bay and
the Canadian High Arctic, Wayne E.
Renoud and Michael S.W. Bradstreet,
LGL Limited, January 1980.



125

- Marine Mammals Inhabiting the Baffin - Legal opinion with respect to the
Bay Northwater in Winter by Kerwin 3. possible protection of seals from
Finley and Wayne G. Renaud, LGL vessel traffic by regulation under the
Limited, January, 1980. Fisheries Act, Department of Fisheries

and Oceans, May, 1980.

Recent Observations of the Bowhead

Whale in the Eastern Canadian High - Canadian sovereignty over Arctic
Arctic, Rolph A. Davis and William R. waters, Department of External
Koski, LGL Limited, June 1979. Affairs, March, 1979.

- Preliminary Thermal Study, Processing - Safety recommendations, National
Storage and Dock Facilities, LNG Transportation Safety Board,
terminal, Bridport Inlet, Geocon, May, Washington, D.C., May, 1980.

1980.
- Arctic Pilot Project Environmental

- Extension of Bathymetry and Overview - Gas Production Unit,
Goetechnical Surveys, Proposed LNG Environment Canada, June, 1980.
Dock Facilities, Bridport Inlet,

Melville Island, NWT., Geocon, - Supplementary comments on the Arctic
January, 1980. Pilot Project EIS, Department of

Fisheries and Oceans, May 1980.

Knitting together what was said (a
critical evaluation), Canadian Arctic

Working document on the Law of the Sea

Resources supplementary submission, and impact on the hunters of Thule in
June, 1980. Greenland of the Arctic Pilot Project,
presentation to the European

- Arctic Pilot Project supplementary Parliament by Finn Lynge, April,
submission, May, 1980. 1980.

- Closing statement to the Resolute Bay - Supplementary submission on the joint
hearings, Department of Indian Affairs DIAND - Petro-Canada response to the
and Northern Development, May, 1980. Panel"s guideline A7, Canadian Arctic

Resources Committee, June, 1980.



