Section 11.1
SOCIO-ECONOMIC SETTING AND TRADITIONAL
HARVESTING

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

REGIONAL SETTING

11.1.1 OVERVIEW

The program has the potential to affect people and communities in the NWT,
particularly the six communities in the ISR and might include effects on:

traditional harvesting (i.e., fishing and hunting of marine mammals)
culture

the economy

demographics

In addition to effects on ISR communities, non-community users of the sea and
coast might also be affected.

The program is located in the Beaufort Sea about 125 km north-northwest of
Tuktoyaktuk (see Figure 6-2, shown previously) within the administrative
boundaries of the ISR, which includes the northern portion of the Yukon and the
northwest portion of the NWT. In accordance with the IFA, the ISR is
administered by the Inuvialuit Regional Corporation (IRC) on behalf of
Inuvialuit beneficiaries.

The six ISR communities are located within the boundaries of the NWT. The
communities of Tuktoyaktuk, Paulatuk, Ulukhaktok and Sachs Harbour are
coastal communities, Inuvik and Aklavik are located inland. Of the six
communities, Tuktoyaktuk is located closest to the program area. The ISR
communities all have municipal hamlet status, except the Town of Inuvik. The
nearest coastal community outside of the ISR is Kugluktuk, Nunavut.

11.1.2 NORTHWEST TERRITORIES

According to the NWT Bureau of Statistics (NWTBS), on January 1, 2013, the
population of the NWT was estimated to be 43,407, a decrease of 0.1% of the
total population over the last three years. However, over the last decade the
population of the NWT has grown. This growth is attributed to natural increase
(i.e., births less deaths) rather than to in-migration (between 2001 and 2011, the
NWT net migration was negative with 3,000 more people migrating out of the
NWT than in).

Nearly half (45.6%) of the NWT population resides in Yellowknife, the territorial
capital, and the remainder live in smaller communities (NWTBS 2013b).
Roughly half (51%) of the NWT population is Aboriginal, with a much higher
proportion living in smaller communities (NWTBS 2013c).
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Section 11.1

SOCIO-ECONOMIC SETTING AND REGIONAL SETTING
TRADITIONAL HARVESTING

11.1.2 NORTHWEST TERRITORIES (cont’d)

11.1.3

Compared to the Canadian national average, the NWT has a high employment
participation rate, even during the bottom of seasonal employment cycles.
Smaller communities tend to experience higher seasonal variation (NWTBS
2013d). The March 2013 unemployment rate in the NWT was 7.7% (NWTBS
2013e) or about 3,000 unemployed individuals.

The NWT has high income levels and the gross domestic product per capita is
considerably higher than in the rest of Canada (Statistics Canada 2012a, b).
Nevertheless, even with high income levels and economic growth, the NWT
faces challenges in terms of housing and infrastructure. Educational attainment
lags behind the rest of Canada, especially in the small communities (NWTBS
2012a).

INUVIALUIT SETTLEMENT REGION

11.1.31

Overview

In 2009 and 2010, Imperial undertook extensive community consultation with the
six ISR communities. The following socio-economic key issues were identified
through this consultation:

e cultural effects relating to effects on wildlife (e.g., whales and polar bears),
resulting from drilling and ice management activities

e loss or impairment of traditional harvesting and access to traditional hunting
and fishing areas

e compensation for losses under the IFA and the claims process

e collection of traditional knowledge and integration into the exploration
program

e business and employment opportunities (i.e., availability and access)
e training needs and opportunities, such as apprenticeship

e education, such as fostering interest in technical fields

Overall, there is a general consensus in the ISR that oil and gas companies could
have increased their efforts to involve local residents and businesses in the
planning phase of projects. There is also optimism that this effort is changing for
ongoing and upcoming projects.

The six ISR communities have prepared and adopted CCPs to guide land use and
land management in the region. The CCPs define five land and sea use
management categories and make recommendations for future development. For
further information on the management zone categories, see Section 11.4,
Management Zones and Special Designated Lands.
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Section 11.1

SOCIO-ECONOMIC SETTING AND REGIONAL SETTING
TRADITIONAL HARVESTING

11.1.3.2

11.1.3.3

A portion of the program area, shipping supply routes and onshore activities fall
within Category C zones of the Tuktoyaktuk, Aklavik, Inuvik and Paulatuk
CCPs. In addition, the LSA overlaps the bowhead and beluga whale summer
aggregation area. This area might also be important to polar bears and seals. The
Tuktoyaktuk Peninsula coastal zone has been identified as important habitat for
fish and beluga whales. The coastal zone covers the area up to 10 km offshore of
the Tuktoyaktuk Peninsula.

Culture and Demographics

In 2011, the population of the ISR was 6,049. The populations of Tuktoyaktuk
and Aklavik decreased between 2001 and 2011, but other communities grew.
Ulukhaktok had the highest population growth at almost 15% (NWTBS 2012a).

Traditional activities and knowledge are important in all ISR communities.
However, traditional activities and knowledge of Aboriginal languages are
usually more important in smaller communities (NWTBS 2012a).

Except for Inuvik, the ISR communities tend to score lower on certain socio-
economic indicators as compared to the NWT as a whole. Except for Sachs
Harbour and Inuvik, education levels are lower in the ISR communities than the
rest of the NWT (NWTBS 2012a).

Economy

In recent decades, the ISR communities have changed from having traditional
economies that relied on resource harvesting to having wage-based economies.
New sectors include government services, tourism, transportation services and
services related to oil and gas exploration. However, hunting, trapping, fishing,
commercial game harvesting and traditional arts and crafts also continue to
generate income and cultural value for many Inuvialuit and non-Inuvialuit
residents.

Except for Inuvik, incomes are considerably lower in the ISR communities than
in the rest of the NWT. This difference is likely caused in part by the importance
that traditional activities still hold in the smaller ISR communities. The high cost
of living and generally lower income levels in the ISR likely contribute to quality
of life issues in ISR communities. The March 2013 unemployment rate in the
ISR was 7.7% and has been stable over the last few years (NWTBS 2013f).

The Inuvialuit, through the IFA, are responsible for the management of financial
assets, land and marine mammals, fish and wildlife. Multiple agencies have been
created to perform these functions, including the IRC, Inuvialuit Land

Administration, the Inuvialuit Game Council (IGC) and community corporations.

Tourism is a growing industry in the ISR, with a variety of tours available by
land, water and air. Most tourists visit the ISR in the summer. Tourism
companies are mainly located in Inuvik and Tuktoyaktuk.
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Section 11.1

SOCIO-ECONOMIC SETTING AND REGIONAL SETTING
TRADITIONAL HARVESTING

11.1.3.3

11.1.3.4

Economy (cont’d)

Transportation activities play a growing role in the ISR. Community resupply
primarily occurs when vessels can travel in ice-free seas. Regional transportation
terminals are located in Inuvik and Tuktoyaktuk. Several companies provide air
transportation services in the ISR. These businesses are mainly based in Inuvik
and provide supply or charter services for government, industry, local residents
and tourists.

Oil and gas activities and related services, have gained economic importance in
recent years. Given the number of approved exploration and production licences,
the related onshore and offshore activities are expected to increase in the coming
years.

Within the ISR, the traditional economy and traditional culture are closely
related, and changes in one can have effects on the other. For example, decreased
participation in traditional activities can have an effect on the practice and
transmission of traditional culture. The IRC has taken measures to increase the
use of Aboriginal languages and participation in cultural activities, such as
establishing the Inuvialuit Cultural Resource Centre.

Traditional Harvesting

All of the ISR communities are involved in traditional harvesting practices.
Marine species harvested include:

e marine mammals, such as beluga whales, polar bears and seals
e marine birds
e fish

Typically, marine species are harvested at various locations along the ISR
coastline. Overviews of traditional harvesting have been prepared for each of the
ISR communities and are presented in Section 11.2, Community Profiles.

Sources of harvesting information include the traditional knowledge studies
undertaken by the joint venture partners (Imperial, ExxonMobil and BP) in 2010
(Golder 2011a, b, ¢, d, e, f) and the CCPs prepared by Inuvialuit communities
(Aklavik 2008, Inuvik 2008, Paulatuk 2008, Sachs Harbour 2008, Tuktoyaktuk
2008, Ulukhaktok 2008).

11-4
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Section 11.2
SOCIO-ECONOMIC SETTING AND TRADITIONAL
HARVESTING

BEAUFORT SEA EXPLORATION

JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

COMMUNITY PROFILES

11.2.1 SOCIO-ECONOMIC DATA

The quantitative socio-economic data referred to in the community profiles is
provided in Table 11-1.

Table 11-1: Socio-Economic Data for ISR Communities and NWT

Sachs
Indicator Tuktoyaktuk | Inuvik | Paulatuk | Ulukhaktok | Harbour | Aklavik NWT

Population estimates (2011) 935 3,504 341 479 135 655 43,675
Population growth -6.4 3.2 6.9 14.9 8.0 -4.7 6.9
(2001 — 2011)

Percentage of population 84.2 63.8 83.9 89.1 88.9 89.0 50.9
that is Aboriginal (2008)

Percentage of population 54.4 40.8 68.7 66.9 72.6 53.7 394
that hunt and fish (2008)

Percentage of population 5.8 7.9 9.9 7.8 10.5 18.3 6.2
that trap (2008)

Percentage of population 11.7 10.6 16.0 30.8 20.0 16.1 8.7
that produce arts and crafts

(2009)

Percentage of houses that 63.3 25.2 74.7 62.9 61.7 51.3 281
consume country foods

(2008)

Percentage of community 22.3 16.2 23.4 60.1 40.0 19.2 38.0
that speak an Aboriginal

language (2009)

Percentage of community 461 68.6 37.0 36.0 66.3 38.0 69.3
with high school diploma or

more

Percentage of community 26.0 101 15.2 19.9 13.2 32.3 10.3
that is unemployed (2009)

Employment rate (%) (2009) 44 .4 71.2 46.9 42.9 69.5 36.2 67.3
Percentage of population 65.2 43.4 63.2 60.4 56.8 60.1 35.2
that smokes (2009)

Cost of living differential 172.5 147.5 177.5 177.5 177.5 167.5 n/a
(Edmonton =100) (2009)

Percentage of homes with 431 76.6 61.3 47.9 68.1 32.9 73.5
Internet access (2008)

Average personal income ($) 32,228 51,867 27,375 28,600 n/a 31,174 52,998
(2009)

Note:  n/a = data not available

Source: NWTBS 2012b
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Section 11.2

SOCIO-ECONOMIC SETTING AND COMMUNITY PROFILES
TRADITIONAL HARVESTING

11.2.2 TUKTOYAKTUK

11.2.2.1

11.2.2.2

11.2.2.3

11.2.2.4

Overview

Tuktoyaktuk is the nearest community to the program EL areas. This coastal
community is located on Kugmallit Bay about 140 km north of Inuvik and
125 km south of the program EL areas. Tuktoyaktuk is the second largest
community in the ISR and is accessible by air, winter ice road, and by water
during the ice-free season.

Culture and Demographics

Despite an increase in oil and gas-related activity, the population of Tuktoyaktuk
decreased between 2001 and 201 1. Furthermore, during this period, the number
of people 60 years and older increased. Current population projections predict a
continued population decrease in Tuktoyaktuk (NWTBS 2012b).

Relatively few people in Tuktoyaktuk speak an Aboriginal language. However,
some traditional activities are still common.

Economy

Tuktoyaktuk first became involved in oil and gas-related services in the 1970s.
However, these activities decreased significantly during the 1980s. Recently,
resource development activities in the Beaufort Sea and Mackenzie Delta have
reawakened the oil and gas service sector in Tuktoyaktuk. The community’s
location on the Beaufort Sea and the available harbour would make it a possible
location for shore-based activities, if this option were selected for the program.
Tourism, transportation and government services are also important economic
contributors to the community.

Unemployment levels in Tuktoyaktuk are high, even with the recent oil and gas
activities (NWTBS 2012b).

According to an April 2013 news release from the Canadian Environmental
Assessment Agency, plans to build a highway between Tuktoyaktuk and Inuvik
could lead to substantial decreases in the cost of living in Tuktoyaktuk because of
potentially lower transportation costs for goods and supplies.

Traditional Harvesting

As part of the joint venture’s traditional knowledge studies, harvesting
information was collected for harp, ringed and bearded seals. The information
collected identified important harvesting locations used in the spring and fall at
several areas, including Kugmallit Bay, the Husky Lakes region, Hutchinson Bay
and other northern coastal areas of the Tuktoyaktuk Peninsula (Golder 2011a).

During the winter, seals and polar bears have extensive ranges that include the
entire offshore of the Tuktoyaktuk Planning Area, and are harvested throughout
this area (Tuktoyaktuk 2008).
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Section 11.2

SOCIO-ECONOMIC SETTING AND COMMUNITY PROFILES
TRADITIONAL HARVESTING

11.2.3 INUVIK

11.2.3.1

11.2.3.2

During the summer, the residents of Tuktoyaktuk, Inuvik and Aklavik harvest
beluga whales in an area where these whales historically concentrate (the Beluga
Management Zone 1A designated in the Tuktoyaktuk CCP) (Tuktoyaktuk 2008).
The joint venture’s traditional knowledge studies identified that beluga whale
harvesting also occurs in Kugmallit Bay, Shallow Bay and the Mackenzie River
Delta (Tuktoyaktuk 2008, Golder 2011a). The beluga whale harvest is
particularly important for residents of Tuktoyaktuk, as the harvested muktuk (the
outer skin and blubber) is used for subsistence and as a currency for barter with
other communities for Arctic char and caribou (Golder 2011a).

The joint venture’s traditional knowledge studies identified that subsistence
fishing occurs year-round at various sites within the program area, including
Kugmallit Bay, Tuktoyaktuk Harbour and along the coastal areas of Tuktoyaktuk
Peninsula (Golder 2011a). Many of these sites have documented past and present
harvesting activities for Arctic char, whitefish and Pacific herring (Tuktoyaktuk
2008).

Birds, especially geese, are also traditionally harvested and their eggs are
collected along the coastline around Tuktoyaktuk, the Mackenzie River Delta,
and the Mackenzie Bay and Shallow Bay areas (Tuktoyaktuk 2008, Golder
2011a).

The Tuktoyaktuk Peninsula coastal and nearshore areas also provide important
winter habitat and harvesting areas for the Bluenose-West caribou herd
(Tuktoyaktuk 2008).

The Tuktoyaktuk CCP (Tuktoyaktuk 2008) designates several key habitat areas
considered to be of high importance because these locations provide feeding,
breeding, spawning, migration or staging grounds for animals harvested at other
locations. The Tuktoyaktuk CCP also identifies important grizzly bear denning
habitats along the coastal areas of the Tuktoyaktuk Peninsula. The management
zone categories and special designated lands identified in the Tuktoyaktuk CCP
are provided in Section 11.4, Management Zones and Special Designated Lands.

Overview

Inuvik is located about 1,100 km north of Yellowknife and is the regional centre
of the ISR. Inuvik is accessible year-round by air and road and by the Mackenzie
River during the ice-free summer months. Inuvik is the largest community in the
ISR and the only community that has a town status.

Culture and Demographics

Because of its larger population and smaller proportion of Aboriginal people,
traditional activities are less common in Inuvik than in other ISR communities.
Inuvik tends to score relatively well on socio-economic indicators.
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Section 11.2

SOCIO-ECONOMIC SETTING AND COMMUNITY PROFILES
TRADITIONAL HARVESTING

11.2.3.3

11.2.3.4

Economy

Inuvik’s relatively large size and developed transportation infrastructure
contribute to its status as the regional governmental, commercial and recreational
hub for the Canadian Western Arctic. Government services include both federal
and territorial representation, the IRC and Gwich’in Tribal Council. Local
businesses include various services for resource-based industrial development,
including oil and gas exploration.

Recently, the Government of Canada announced plans to build a new highway
link between Inuvik and Tuktoyaktuk. This would further strengthen Inuvik’s
status as the primary service hub for oil and gas development in the Canadian
Arctic (Canadian Environmental Assessment Agency 2013).

Traditional Harvesting

During the summer, the residents of Inuvik, Tuktoyaktuk and Aklavik harvest
beluga whales in an area where these whales historically concentrate (the Beluga
Management Zone 1A designated in the Inuvik CCP) (Inuvik 2008). The joint
venture’s traditional knowledge studies identified that beluga whale harvesting
also occurs in Kugmallit Bay, the Mackenzie River Delta and near Kendall and
Garry islands (Inuvik 2008, Golder 2011b). All of these locations were also
identified as important areas for conducting traditional harvesting activities
related to whaling and fishing, which are often harvested at the same time
(Golder 2011b).

The joint venture’s traditional knowledge studies identified that subsistence fish
harvesting is conducted year-round in Kugmallit Bay, near Kendall Island, the
Husky Lakes region and the headwaters of the Fish River for such marine species
as Pacific herring, char and whitefish (Inuvik 2008, Golder 2011b). Historically,
Fish Hole and Big Fish River were important in the harvesting of Arctic char
(Inuvik 2008).

Birds, including geese and ptarmigan, are harvested and their eggs collected from
various locations within the Mackenzie River Delta, Mackenzie Bay and Shallow
Bay areas, Kendall Island, Egg Island and Ellice Island in spring and fall (Inuvik

2008, Golder 2011b).

The joint venture’s traditional knowledge studies identified that while Inuvik
residents do not hunt polar bears as frequently as those in other communities,
polar bear harvesting does occur along the ice floe edge between Mackenzie Bay
and Kugmallit Bay (Golder 2011b). Similarly, the prevalence of seal hunting by
Inuvialuit residents of Inuvik has diminished (Golder 2011b).

Caribou hunting is currently limited because of low population numbers, but
hunting does occur within the coastal areas of the Yukon Territory near Herschel
Island (Golder 2011Db).

The Inuvik CCP (Inuvik 2008) designates several key habitat areas considered to
be of high importance because these locations provide feeding, breeding,
spawning, migration or staging grounds for animals harvested at other locations.
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SOCIO-ECONOMIC SETTING AND COMMUNITY PROFILES
TRADITIONAL HARVESTING

11.2.4 PAULATUK

11.2.41

11.2.4.2

11.2.4.3

11.2.4.4

The management zone categories and special designated lands identified in the
Inuvik CCP are provided in Section 11.4, Management Zones and Special
Designated Lands.

Overview

Paulatuk is the second smallest community within the ISR and is located about
400 km east of Inuvik on Darnley Bay.

Culture and Demographics

Paulatuk has experienced substantial population growth over the last decade. It
has a relatively high emphasis on traditional lifestyle. For example, no other ISR
community has a higher number of households that consume country foods.

Economy

Paulatuk’s economy is primarily focused on traditional harvesting activities, such
as hunting, fishing and trapping. Other traditional activities, such as locally
produced arts and crafts are also important economic contributors. Wage-based
sectors include governmental and retail operations and some oil and gas-related
services. Of the six ISR communities, Paulatuk has the lowest income levels.

Traditional Harvesting

The joint venture’s traditional knowledge studies identified that the harvesting of
Arctic char is one of the most important food resources for the community of
Paulatuk, along with Arctic cod, herring and whitefish, which are all harvested
along the coast of Darnley Bay east to Pearce Point (Golder 2011c).

Polar bears are hunted in the winter and spring, mostly by sport hunters, on the
coastline and ice floe edge between Baillie Island and Clinton Point. Traditional
polar bear harvesting still occurs, primarily for hides and occasionally as a source
of food (Golder 2011c¢).

Although the popularity of hunting seals is diminishing, subsistence hunting for
ringed and bearded seals occurs from January to May and August to September.
Seal hunting generally occurs while hunting for other wildlife, such as polar
bears, in areas east of Baille Island (Golder 2011c¢).

The joint venture’s traditional knowledge studies identified that Inuvialuit
residents of Paulatuk harvest beluga whales as important food source during the
summer months along the coast from Balaena Bay toward Brock Lagoon. These
harvesting activities primarily occur close to shore. However, if the weather is
favourable, these activities occur further offshore in Darnley Bay (Golder 2011¢).
Currently, Paulatuk residents do not hunt bowhead whales because they are not
licenced to do so (Golder 2011c).
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SOCIO-ECONOMIC SETTING AND COMMUNITY PROFILES
TRADITIONAL HARVESTING

11.2.5 ULUKHAKTOK

11.2.4.4

11.2.5.1

11.2.5.2

11.2.5.3

11.2.5.4

Traditional Harvesting (cont’d)

Bird harvesting and egg collecting activities are undertaken on the Parry
Peninsula and in the coastal area near the Brock River and often focuses on
non-marine species (Golder 2011c¢). In addition to caribou and fish, geese are
considered a main food source for the community (Golder 2011c).

The Paulatuk CCP (Paulatuk 2008) designates several key habitat areas
considered to be of high importance because these locations provide feeding,
breeding, spawning, migration or staging grounds for animals harvested at other
locations. The management zone categories and special designated lands
identified in the Paulatuk CCP are provided in Section 11.4, Management Zones
and Special Designated Lands.

Overview

Ulukhaktok is a mid-size community in the ISR and is located on the western
shore of Victoria Island about 650 km northeast of Inuvik.

Culture and Demographics

Compared to other ISR communities, Ulukhaktok has experienced the fastest
growth over the last decade (14.9%). It has a high proportion of Aboriginal
people in the community and over 60% speak an Aboriginal language, the
highest proportion in the ISR (NWTBS 2012b).

Economy

The economy in Ulukhaktok is primarily based on employment from
governmental and retail operations, and industries related to traditional arts and
culture. In 2009, almost one-third of residents produced arts and crafts, such as
prints and tapestries (NWTBS 2012b).

Traditional Harvesting

The Emangyok Sound coastline is traditionally and culturally significant to the
people of Ulukhaktok and Sachs Harbour based on historical use and present-day
traditional harvesting activities for subsistence hunting of polar bears and seals.
Polar bear hunting also occurs along the Kangikhokyoak (Liddon) Gulf, offshore
in the marine and coastal areas at the northern end of Victoria Island and around
Nelson Head (Banks Island) (Ulukhaktok 2008, Golder 2011d).

Offshore areas of Minto Inlet, Prince Albert Sound and into the Amundsen Gulf,
as far west as Nelson’s Head, are important locations for harvesting seals, polar
bears, beluga whales, birds and Arctic char (Ulukhaktok 2008). Beluga whale
harvesting only occurs on an opportunistic basis, when the whales are found in
shallow waters, and even then they are not commonly harvested by the residents
of Ulukhaktok (Golder 2011d).
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The Olokhaktomiut CCP (Ulukhaktok 2008) designates several habitat areas
considered to be of high importance because these locations provide feeding,
breeding, spawning, migration or staging grounds for animals harvested at other
locations. The management zone categories and special designated lands
identified in the Olokhaktomiut CCP are provided in Section 11.4, Management
Zones and Special Designated Lands.

11.2.6 SACHS HARBOUR

11.2.6.1

11.2.6.2

11.2.6.3

11.2.6.4

Overview

Sachs Harbour is the smallest community in the ISR and is located on the
southwestern shore of Banks Island about 523 km northeast of Inuvik.

Culture and Demographics

Proportionally, Sachs Harbour had a relatively substantial population growth
over the last decade. A large proportion of the residents are Aboriginal and the
community maintains a strong traditional culture (NWTBS 2012b).

Economy

The economy of Sachs Harbour is largely based on traditional harvesting
activities, such as hunting, fishing and trapping. The annual muskox harvest
provides an important source of income for the community. Tourism and the
production of local arts and crafts provide a more limited contribution to the
community economy. The importance of employment opportunities relating to
oil and gas exploration has increased in recent years.

Sachs Harbour has the second lowest unemployment rate in the ISR.
Traditional Harvesting

Local residents conduct year-round seal substance harvesting in the offshore and
onshore areas north, west and south of Banks Island. Fish and birds are also
harvested in this area, and polar bears are hunted for both sport and subsistence.
Past and present subsistence fishing for trout, Arctic char and cod occurs in the
shallow offshore areas west of the community (Sachs Harbour 2008).

The joint venture’s traditional knowledge studies identified that beluga whales
have been occasionally harvested in Sachs Harbour, and residents have shown
interest in the future possibility of hunting beluga whales in the waters of

De Salis Bay at Banks Island and Jesse Bay at Victoria Island (Sachs Harbour
2008, Golder 2011¢).

The joint venture’s traditional knowledge studies identified that bowhead whales
are not generally harvested by this community, although the whales are present at
this location. Walrus are occasionally observed and harvested around Sachs
Harbour (Golder 2011e). Seals are harvested along the Kangikhokyoak (Liddon)

September 2013
CCo10

Imperial Oil Resources Ventures Limited 11-11



Section 11.2

SOCIO-ECONOMIC SETTING AND COMMUNITY PROFILES
TRADITIONAL HARVESTING

11.2.6.4

11.2.7 AKLAVIK

11.2.71

11.2.7.2

11.2.7.3

11.2.7.4

Traditional Harvesting (cont’d)

Gulf shore area between December and May along with polar bear harvesting
within the Prince of Wales Strait (Sachs Harbour 2008).

The Sachs Harbour CCP (Sachs Harbour 2008) designates several key habitat
areas considered to be of high importance because these locations provide
feeding, breeding, spawning, migration or staging grounds for animals harvested
at other locations. The management zone categories and special designated lands
identified in the Sachs Harbour CCP are provided in Section 11.4, Management
Zones and Special Designated Lands.

Overview

Aklavik is a mid-sized community in the ISR, located on the west shore of Peel
Channel in the Mackenzie Delta about 58 km west of Inuvik.

Culture and Demographics

The population of Aklavik has decreased in the last decade. The proportion of
Aboriginal residents is high and traditional activities are important, particularly
trapping. Education achievements are low compared to other ISR communities.

Economy

The Aklavik economy is primarily focused on traditional activities and tourism,
including eco-tourism. Unemployment is high.

Traditional Harvesting

During the summer, the residents of Aklavik, Inuvik and Tuktoyaktuk harvest
beluga whales in an area where these whales historically concentrate (the Beluga
Management Zone 1A designated in the Aklavik CCP) (Aklavik 2008). Beluga
whale subsistence harvesting also occurs in Kugmallit Bay and the Mackenzie
River Delta (Golder 201 1f).

Bowhead whales were traditionally harvested along the Yukon North Slope
coastal zone. This area continues to be important habitat location for this species
(Aklavik 2008).

The Husky Lakes region and associated shoreline and islands south and east of
Tuktoyaktuk have been, and still are, used for year-round subsistence fishing.
Mackenzie Bay, the inner Mackenzie Delta, and Shallow Bay are also important
traditional fishing areas. Birds are harvested from Mackenzie Bay, the Mackenzie
Delta and Shallow Bay areas (Aklavik 2008).

Although seals are occasionally harvested, the joint venture’s traditional
knowledge studies identified that seal hunting has become less commonplace
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among Aklavik residents. Polar bear hunting still occurs on the ice off coastal
areas during spring (Golder 2011f).

The Aklavik CCP (Aklavik 2008) designates several key habitat areas considered
to be of high importance because these locations provide feeding, breeding,
spawning, migration or staging grounds for animals harvested at other locations.
The management zone categories and special designated lands identified in the
Aklavik CCP are provided in Section 11.4, Management Zones and Special
Designated Lands.

September 2013 Imperial Oil Resources Ventures Limited 11-13
CCo10



Section 11.2

SOCIO-ECONOMIC SETTING AND COMMUNITY PROFILES
TRADITIONAL HARVESTING

11-14 Imperial Oil Resources Ventures Limited September 2013
CCo010



Section 11.3
SOCIO-ECONOMIC SETTING AND TRADITIONAL
HARVESTING

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM

PROJECT DESCRIPTION

NON-COMMUNITY USES

11.3.1 OTHER USERS

The sea around the program ELs is used by various non-community members
that could potentially be affected by the program.

During the life of the proposed program, it is possible that at least three
companies (i.e., ConocoPhillips, Chevron and Franklin Petroleum) could be
active near the program EL areas and supply routes. Industrial activities might
include seismic surveys, geological and geophysical surveys, and drilling.

From a maritime perspective, other types of land and sea use include:

travel along the coast by non-ISR residents in small vessels during the
summer

coastal trade involving ships and river- and ocean-going barges to resupply
communities along the coast (these vessels can originate from the west coast
of Canada or, more commonly, from Inuvik and extend as far east as
Paulatuk and Kugluktuk, Nunavut, and as far north as Sachs Harbour and
Ulukhaktok)

a port and road project has been proposed at Bathurst Inlet. If this project is
pursued, relatively large bulk carriers could be transiting the Beaufort Sea
(presumably through deeper waters).

a fibre-optic communication cable could be installed on the seafloor between
Alaska and southern Greenland, which would involve using ships for site and
route surveys, laying cable to some ISR communities and ongoing
maintenance. A Canadian company (Arctic Fibre Inc.) is actively pursuing
design, construction, installation and operation of this cable.

CCG operations in the Beaufort Sea, including scientific surveys, search and
rescue, sovereignty patrol, oil spill response, navigational aid and support to
civil authorities

cruise ships and adventure tourism, which will likely become an important
economic input in the future increasing the frequency of vessel traffic (this
tourism has historically included motor yachts, large and small sailing boats,
icebreakers acting as cruise ships and small ice-strengthened cruise ships
attempting to transit the Northwest Passage)

scientific surveys by other vessels not related to oil and gas activity,
including fishing and seismic surveys

Canadian and American surface and submarine naval operations

September 2013
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Section 11.4
SOCIO-ECONOMIC SETTING AND TRADITIONAL
HARVESTING

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

MANAGEMENT ZONES AND SPECIAL
DESIGNATED LANDS

11.4.1 RELATIONSHIP TO STUDY AREAS

The LSA and RSA partially overlap several areas designated within Inuvialuit
CCPs as special regions, including management zones and special designated
lands. As stated in each CCP, there are five management categories, four of
which identify areas of particular ecological or cultural importance (see

Table 11-2 and Figure 11-1).

Table 11-2: Definition of Management Categories

Management
Category

Description

A

Lands and waters where there are no known significant and sensitive cultural or renewable
resources. These lands and waters will be managed according to current regulatory practices.

B

Lands and waters where there are cultural or renewable resources of some significance and
sensitivity but where terms and conditions associated with permits and leases shall assure the
conservation of these resources.

Lands and waters where cultural or renewable resources are of particular significance and
sensitivity during specific times of the year. These lands and waters shall be managed to eliminate,
to the greatest extent possible, potential damage and disruption.

Lands and waters where cultural or renewable resources are of particular significance and
sensitivity throughout the year. As with Category C, these areas shall be managed to eliminate, to
the greatest extent possible, potential damage and disruption.

Lands and waters where cultural or renewable resources are of extreme significance and
sensitivity. There shall be no development on these areas. These lands and waters shall be
managed to eliminate, to the greatest extent possible, potential damage and disruption.

Within these management categories, special designated lands have been
recognized, which identify specific harvesting or habitat areas. The special
designated lands that overlap the RSA and LSA are listed in Table 11-3 and a
description of these areas is provided in Table 11-4.

September 2013
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SOCIO-ECONOMIC SETTING AND
TRADITIONAL HARVESTING

Section 11.4

MANAGEMENT ZONES AND SPECIAL

DESIGNATED LANDS

Table 11-3: Special Designated Lands Overlapping the RSA and LSA

Special Designated Land Number

616D (6 areas)

ISR Community RSA Overlap LSA Overlap
Tuktoyaktuk 301C, 305C, 307C, 310C, 311C, 313C, 301C, 305C, 307C, 310C,
316C, 322C and 323C (9 areas) 311C, 313C, 316C, 322C and
323C (9 areas)
Paulatuk 403C, 409C, 410C, 414C, 418E, 419C, 403C, 410C, 414C, 418E,
420C, 422D, and 424C (9 areas) 419C, 420C, 422D, and 424C
(8 areas)
Ulukhaktok 502B, 503B, 508C, 509BE, 510D, 512E, | None
517E, 522C, 523D 524C, 525C, and
528E (12 areas)
Sachs Harbour 601C, 603D, 609E, 610B, 615C, and None

Inuvik, Tuktoyaktuk,
Aklavik

701E, 703D, 704C, 705E, 706D, 707D,
710CD, 711E, 712C, 714CDE, 715C,
716CE, 718D, 719C, 721D, 726E, 733C
and 734C (18 areas)

701E, 704C, 710CD, 711E,
712C, 714CDE and 726E
(7 areas)

11-18
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Figure 11-1: Land Use Categories in the Beaufort Sea
Region
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MANAGEMENT ZONES AND SPECIAL
DESIGNATED LANDS

Table 11-4: Description of Special Designated Lands

Site No. Site Name CCP Report Importance Species Affected Time Period Description
301C Spring Seal Tuktoyaktuk Harvesting: marine Seal April to June Husky Lakes region just inside Finger Lakes.
Harvesting Areas mammal
305C Spring Fishing Tuktoyaktuk Harvesting: marine Not identified Spring Various sites.
Areas fish
307C Summer Fishing Tuktoyaktuk Harvesting: marine Not identified Summer Various sites.
Areas fish
310C Fall Fishing Areas Tuktoyaktuk Harvesting: marine Not identified Fall Various sites.
fish
311C Fall Seal Tuktoyaktuk Harvesting: marine Seal Fall Various sites.
Harvesting Areas mammal
313C Winter Seal and Tuktoyaktuk Harvesting: marine Polar bear Winter Entire offshore within the Tuktoyaktuk Planning Area.
Polar Bear mammal
Harvesting Areas
316C Winter Fishing Tuktoyaktuk Harvesting: marine Not identified Winter Various sites.
Areas fish
322C Critical Grizzly Tuktoyaktuk Habitat area: Grizzly bear October to May Coastal areas from the western portion of Richards
Bear Denning terrestrial mammal Island, east to Fingers Area and northeast to include
Areas the Tuktoyaktuk Peninsula. Second area from the
mouth of Anderson River along the coast of Wood
Bay to the mouth of the Horton River.
323C Mainland Coastal Tuktoyaktuk Habitat area: marine | Polar bear October to March | Three coastal areas: Kay Point to Summer Island,
Polar Bear mammal northeast portion of the Tuktoyaktuk Peninsula,
Denning Areas northern portion of Cape Bathurst and Baillie Islands.
403C Spring Polar Paulatuk Harvesting: marine Polar bear, ringed Year-round Nearshore and offshore waters of Franklin Bay and
Bear/Seal mammal seal Darnley Bay east to the west side of Clinton Point.
Harvesting Areas
409C Summer/Fall Fish Paulatuk Harvesting: marine Char, herring, Summer Coastal waters in Darnley Bay from mouth of
Harvesting Areas fish whitefish Bennett Point to Pearce Point.
410C Summer/Fall Paulatuk Harvesting and Beluga and Summer Mouth of Horton River, following coast around
Beluga Whale habitat area: marine | bowhead whale Darnley Bay to Brock Lagoon.
Harvesting Areas mammal habitat areas
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Table 11-4: Description of Special Designated Lands (cont'd)

Site No. Site Name CCP Report Importance Species Affected Time Period Description
414C Winter Polar Paulatuk Harvesting: marine Polar bear, seal January to Nearshore and offshore waters of Franklin Bay and
Bear/Seal mammal September Darnley Bay, east to the west side of Clinton Point.
Harvesting Areas
418E Beluga Paulatuk Harvesting: marine Beluga whale Not identified Encircles Parry Peninsula and includes Darnley Bay
Management Plan mammal to Brock Lagoon.
Zone 1B
419C Parry Peninsula Paulatuk Habitat area: bird Eiders, gulls, Not identified Offshore islands and all of Parry Peninsula south to
and Offshore and waterfowl Brant, Canada Langton Bay (west side) and Argo Bay (east side).
Islands geese
420C Franklin Bay, Paulatuk Habitat area: marine | Bearded seal, Year-round Offshore from Cape Bathurst, including Franklin Bay,
Darnley Bay, mammal ringed seal, beluga Darnley Bay and north into the Amundsen Guilf for
Amundsen Gulf- Harvesting: various | and bowhead 150 km.
Offshore whales
422D Cape Parry Paulatuk Habitat area: bird King eider, May to August Coastal cliffs of the northern tip at Cape Parry.
Migratory Bird and waterfowl common eider,
Sanctuary mergansers,
oldsquaw
424C Coastal Areas of Paulatuk Habitat area: marine | Beluga whale, Not identified Waters bordering the coast of the Paulatuk Planning
Parry Peninsula, mammal, marine Arctic cod, saffron Area for a distance of 3 km offshore.
Franklin Bay, fish cod, Arctic cisco
Darnley Bay
502B Emangyok Sound Ulukhaktok Harvesting and Beluga whale, Year-round Coastline and offshore areas of the Liddon Gulf,
Coastline habitat area: marine | ringed seal, extending 10-15 km offshore into M’Clure Strait and
mammal bearded seal, Emangyok Sound over to Byam Martin Island.
polar bear
503B Kangikhokyoak Ulukhaktok Harvesting and Polar bear November to May | A 10 km area at Emankyoak (Cape Smith) and an
(Liddon) Gulf habitat area: marine additional area extending from Kangikhoalok (Hardy
Coastline mammal Bay) around Murray Inlet, Knagikhokyoak (Liddon)
Gulf and all of Dundas Peninsula.
508C Richard Collinson Ulukhaktok Harvesting and Polar bear, travel Year-round Marine and coastal areas at the northern end of
Inlet and Glenelg habitat area: marine | and feeding route Victoria Island. Includes all of Glenelg Bay, Richard
Bay mammal for beluga and Collinson Inlet and extends about 10 km offshore.
bowhead whales
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Table 11-4: Description of Special Designated Lands (cont'd)

Site No. Site Name CCP Report Importance Species Affected Time Period Description
509BE Prince Albert Ulukhaktok Harvesting: marine Bearded seal, Year-round Offshore areas of Minto Inlet, Prince Albert Sound
Sound and Minto mammal, marine ringed seal, polar and extends into the Amundsen Gulf. Also includes
Inlet and Shoreline fish, birds and bear, beluga the southern coastal area of Prince Albert Sound.
waterfowl whale, migratory
birds, char
510D Tahioyak (Safety Ulukhaktok Harvesting: marine Seals, beluga Year-round The shallow marine areas known as Tahioyak
Channel) mammal, marine whale, migratory (Safety Channel), including Albert Island and
fish, birds and birds, various fish Ulukhaktok Island, among others.
waterfowl and shellfish
512E Kuukyuak River Ulukhaktok Harvesting: marine Whitefish, char, Year-round Coastal region along north shore of Prince Albert
and Diamond fish, birds and flatfish, ducks, Sound, extending about 5 km offshore. Head of the
Jenness Coastal waterfowl geese, swans sound near Kaglokyuak River and extending around
Zone the tip of the Diamond Jenness Peninsula from
southeast Eulukhaktok to the mouth of Kuukuak
River in Minto Inlet.
517E Habitat and Ulukhaktok Harvesting: marine Migratory birds, Year-round Six areas: Kikitalok Island at the east end of Prince
Harvesting Areas fish, birds and char, whitefish Albert Sound, Tahikyohok on the north shore of
Around Minto Inlet waterfowl Minto Inlet, the Tahiyoak north area at the end of
Minto Inlet, Pingokyoak, the area surrounding Walker
Bay, Nigiyok Naghak on the south side of the
Kuukuak River and Akolgotak, southwest of Tatik
Lakes.
522C Southwest Victoria | Ulukhaktok Harvesting and Arctic char, ringed | Not identified Waters of Prince Albert Sound south to William
Island Coastal habitat areas: seal Point, Minto Inlet, North to Ramsey Island and
Zone marine mammal, across to Victoria Island shoreline.
marine fish
523D Hadley Bay Wildlife | Ulukhaktok Habitat area: marine | Polar bear Year-round Encompassing Richard Collison Inlet, Glenelg Bay
Area of Special mammal and the land between the two bodies of water, to the
Interest eastern ISR boundary.
524C Prince Albert Ulukhaktok Habitat area: marine | Polar bear, seals Not identified Encompassing the northern and eastern portion of
Peninsula Wildlife mammal Prince Albert Peninsula, bordering Deans Dundas
Area of Special Bay to the west and Richard Collinson Inlet to the
Interest east.
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Table 11-4: Description of Special Designated Lands (cont'd)

Site No. Site Name CCP Report Importance Species Affected Time Period Description

525C Minto Inlet Wildlife Ulukhaktok Habitat area: marine | Polar bear, Year-round Circular area encompassing Minto Inlet, Ulukhaktok
Area of Special mammal, birds and peregrine falcon and the western portion of Diamond Jenness
Interest waterfowl Peninsula.

528E Beluga Ulukhaktok Harvesting: marine Beluga whale Summer Includes Walker Bay, Minto Inlet and the northern
Management Plan mammal half of Prince Albert Sound.
Zone 1B — Prince
Albert Sound

601C Offshore and Sachs Harbour | Harvesting and Ringed seal, Year-round Offshore and onshore areas of north, west and south
Onshore Banks habitat areas: bearded seal, Banks Island except along Prince of Wales Strait.
Island marine mammal, various fish, Ends at Treadwell Point at the south end of Prince of

marine fish, birds waterfowl, polar Wales Strait.
and waterfowl bear

603D Areas near or on Sachs Harbour | Harvesting: marine Char, cod, Brant, Year-round Includes the islands in the shallow offshore area
Sachs, Kellett and fish, birds and snow geese located west of the community of Sachs Harbour and
Lennie rivers, waterfowl extends along the Sachs River to Raddi Lake, then
including Siksik north to include part of Kellet River.
and Survey Lakes

609E Beluga Sachs Harbour | Harvesting: marine Beluga whale August to Includes the waters of De Salis Bay at Banks Island
Management Zone mammal September and Jesse Bay at Victoria Island, situated on the
1B Sites — De Salis (prospective) Prince of Wales Strait.
Bay and Jesse Bay

610B Beluga Sachs Harbour | Habitat area: marine | Beluga whale Summer Includes the remaining geographic range of beluga
Management Plan mammal whales in the Canadian sector of the Beaufort Sea
Zone 3 — waters and Amundsen Gulf (waters greater than 20 m
greater than 20 m deep).
deep in Beaufort
Sea, Amundsen
Gulf

615C Banks Island Sachs Harbour | Habitat area: marine | Arctic char, Not identified Includes the coastal waters of southwestern,
coastal areas fish Greenland cod northwestern, and northern Banks Island, Thesiger
adjacent to rivers Bay and Prince of Wales Strait.
supporting Arctic
char
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Table 11-4: Description of Special Designated Lands (cont'd)

Site No. Site Name CCP Report Importance Species Affected Time Period Description
616D Offshore Sachs Harbour | Habitat area: marine | Beluga and Year-round Beaufort Sea Transition Zone — from 10 km offshore
Amundsen Gulf mammal, marine bowhead whales, to permanent ice pack, Cape Bathurst Polynya —
and Beaufort Sea fish bearded seal, located in Amundsen Gulf.
ringed seal,
various fish
701E Bluenose-West Inuvik, Harvesting and Caribou Winter From southern ISR boundary to Tununuk, northeast
Caribou Herd Tuktoyaktuk, habitat area: to include the western portion of Tuktoyaktuk
Winter Range Aklavik terrestrial mammal Peninsula, southeast to include the Anderson River
and south to the ISR boundary.
703D Kugaluk River Inuvik, Habitat area: marine | Seal, beluga Year-round From Liverpool Bay, southward, including Kugaluk
Estuary Tuktoyaktuk, mammal, marine whale, grizzly and Miner river estuaries, linking the Husky Lakes
Aklavik fish, birds and bear, Pacific and Liverpool Bay.
waterfowl herring, snow
geese, Brant,
white-fronted
geese, tundra
swans,
mergansers,
glaucous gulls,
scoters, scaup,
oldsquaw
704C Fish Lakes and Inuvik, Harvesting: marine Not identified Not identified Rivers and lakes along the shoreline west of
Rivers Tuktoyaktuk fish Tuktoyaktuk, inland to their headwaters, including
Parsons and Yaya lakes.
705E Husky Lakes Inuvik, Habitat area: marine | Beluga whale, Year-round Includes the bays, islands and shorelines of the
Tuktoyaktuk, mammal Pacific herring Husky Lakes, beginning at Sitidgi Creek and
Aklavik Harvesting: marine extending northeastward to Liverpool Bay.
fish
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Table 11-4: Description of Special Designated Lands (cont'd)

Site No. Site Name CCP Report Importance Species Affected Time Period Description
706D Kendall Island Bird | Inuvik, Habitat area: birds Greater white- Breeding season | Area of land and sea from Middle Channel and Harry
Sanctuary Tuktoyaktuk, and waterfowl fronted geese, May to August Channels to southern tip of Garry Island.
Aklavik black Brants, (wetland is
lesser snow sensitive year-
geese, tundra round)
swans, sandhill
cranes, ducks,
shorebirds
707D Anderson River Inuvik, Habitat area: birds Lesser snow Spring to October | Delta of low alluvial islands, channels and lakes
Migratory Bird Tuktoyaktuk, and waterfowl geese, black (wetland is surrounding lower Anderson River and extending
Sanctuary Aklavik Brants, greater sensitive year- northward into the shallows of Wood Bay.
white-fronted round)
geese, Canada
geese, tundra
swans, oldsquaw,
scaup, scoters
710CD Coastal Zones of Inuvik, Habitat area: marine | Beluga whale, Beluga whale — 10 km coastline buffer, from Toker Point east to
the Tuktoyaktuk Tuktoyaktuk, mammal, marine Pacific herring, summer Baillie Islands, including Liverpool Bay, Wood Bay
Peninsula, Aklavik fish additional Fish — fall and and Harrowby Bay.
Liverpool Bay, anadromous and winter
Wood Bay, Baillie marine fish
Islands species
711E Beluga Inuvik, Harvesting: marine Beluga whale Summer (June to | Shallow waters at the mouth of Mackenzie River.
Management Plan Tuktoyaktuk, mammal August) Traditional beluga whale harvesting/concentration
Zone 1A Aklavik area.
712C Beluga Inuvik, Habitat area: marine | Beluga whale Summer (June to | From Baillie Islands to Kay Point. Major beluga
Management Plan Tuktoyaktuk, mammal August) whale travel corridor.
Zone 2 —all Aklavik
Mackenzie Shelf
waters shallower
than 20 m
714CDE | Kugmallit Bay Inuvik, Harvesting: marine Beluga whale Summer (June to | Kugmallit Bay, coastline and coastal waters east to
Tuktoyaktuk, mammal August) Warren Point. Southwards to Richards Island.
Aklavik
September 2013 Imperial Oil Resources Ventures Limited 11-25

CCo010



SOCIO-ECONOMIC SETTING AND TRADITIONAL HARVESTING

Section 11.4

MANAGEMENT ZONES AND SPECIAL
DESIGNATED LANDS

Table 11-4: Description of Special Designated Lands (cont'd)

Site No. Site Name CCP Report Importance Species Affected Time Period Description
715C Mackenzie River Inuvik, Harvesting: marine Beluga whale, June to Shallow Bay, Olivier and Ellice islands, Pelly Island
Delta Key Tuktoyaktuk, mammal, birds and waterfowl September and part of Richards Island and surrounding waters.
Migratory Bird Aklavik waterfowl
Habitat
716CE Mackenzie Bay Inuvik, Harvesting: marine Beluga whale, Beluga whale — Important traditional fishing area and Beluga whale
and Shallow Bay Tuktoyaktuk, mammal, marine various waterfowl, June to August harvesting.
Aklavik fish, birds and anadromous fish Fish —
waterfowl and coregonids overwintering
area
718D Central Mackenzie | Inuvik, Habitat area: marine | Beluga whale, Not identified Beluga whale concentration area, feeding area for
Estuary Tuktoyaktuk, mammal, marine various fish, anadromous coregonids, overwintering and nursery
Aklavik fish including areas for various fish.
anadromous and
coregonids
719C Inner Mackenzie Tuktoyaktuk, Habitat area: marine | Arctic char, Not identified Migration route for anadromous Arctic char and
Delta Aklavik, Inuvik fish coregonids coregonids, spawning areas and overwintering.
721D Firth River and Aklavik Harvesting: marine Char Not identified Fish hole at the top of the Babbage River is
Babbage River fish traditionally frequented for subsistence harvesting.
Watersheds
726E Yukon North Slope Inuvik, Aklavik Habitat area: marine | Bowhead whale, Bowhead whale: 16 km area of coastal waters from the Yukon/Alaska
Coastal Zone mammal, marine Arctic char, cisco June to boundary to the eastern border of Escape Reef in
fish September Mackenzie Bay.
733C Southwestern Sachs Harbour, | Harvesting and Polar Bear, ringed | November to May | Includes Liddon Gulf, Murray Inlet, Hardy Bay,
Melville Island and | Ulukhaktok habitat area: marine | seal Warrington Bay and part of Kellet Strait on Melville
Kangikhokyoak mammal Island.
(Liddon) Gulf
Coastline
734C Prince of Wales Sachs Harbour, | Harvesting and Ringed seal, Year-round Offshore from Treadwell Point to Russell Point, along
Strait Ulukhaktok habitat area: marine | bearded seal, entire length of Prince of Wales Strait, between
mammal polar bear, beluga Banks and Victoria islands.
whale migration
area
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Section 12.1
COMMUNITY ENGAGEMENT AND
CONSULTATION

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

RECENT INUVIALUIT CONSULTATION

12.1.1 BACKGROUND

12.1.2 OBJECTIVES

12.1.3 SCOPE

Beginning in 2007, through communication and consultation, Imperial has
sought the insights and concerns of the six ISR communities, Inuvialuit
organizations and regulatory authorities affected by the exploration program.
Imperial values these contributions.

The communication and consultation program reflects Imperial’s commitment to
open discussion with northerners on the exploration program planning process,
including providing feedback and comments on socio-economic and
environmental assessments, related mitigation plans and the Canada Benefits
Plan.

The objectives of the communication and consultation program are to:
e solicit and receive insights from northerners

o identify key issues and concerns early in the plans for a possible exploration
program

Imperial and BP have conducted extensive consultation activities to learn about
the Inuvialuit traditional way of life and to incorporate this knowledge into the
planning for a potential exploration program. In addition to collecting
information through consultation, Imperial provided information on potential
exploration program activities to stakeholders, including:

o Imperial’s consultation activities for EL 476 (Ajurak), beginning in 2007
e BP’s consultation activities for EL 477 (Pokak), beginning in 2008

e joint consultation activities conducted under the Joint Operating Agreement
for Ajurak and Pokak, beginning in September 2010

12.1.4 COMMUNICATION AND CONSULTATION METHODS

The communication and consultation process involves a variety of techniques
that are effective in facilitating two-way dialogue and takes into consideration the
particular nature and needs of the interested parties and the issues in question.

September 2013
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COMMUNITY ENGAGEMENT AND

CONSULTATION

Section 12.1
RECENT INUVIALUIT CONSULTATION

12.1.4 COMMUNICATION AND CONSULTATION METHODS (cont’d)

This process has included:

meetings

formal presentations

workshops

open houses

participation in the Inuvik Petroleum Show
informal discussions

Language interpretation services are often used at community meetings. The
techniques used to communicate program information at these events include:

brochures

fact sheets
newsletters

digital presentations
videos

Other media used to disseminate exploration program information include:

newspapers and magazines
radio and television

email

websites

12.1.5 CONSULTATION WORKSHOPS AND RECENT PROGRAM ACTIVITIES

12.1.5.1

Section 12.1.6, Summary of Recent Issues Identified During Consultation,
provides summary tables listing the questions regarding issues and concerns that
were raised at the meetings and Imperial’s response to the questions. In some
cases, Imperial has added clarification to its initial response, since not all
questions could be responded to completely during the meetings. To obtain
information on the consultation activities contact:

Wendy Smith, Inuvialuit Regional Liaison
Bag Service #14

Inuvik, NT XOE 0TO

Phone: (867) 678-6104

Email: wendy.a.smith@esso.ca

Information Workshops

In 2009 and 2010, Imperial conducted a series of multi-day workshops in Inuvik
and Tuktoyaktuk. Imperial developed the workshops with input from the IGC
and designed the workshops to provide information on aspects of drilling an
offshore exploration well in the Beaufort Sea. The workshop topics included:

e deepwater drilling well control (September 2009)
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e ice management (December 2009)

e waste management (January 2010)

o wildlife harvesting (February 2010)

e spill prevention and response (April 2010)

12.1.5.2

12.1.5.3

Inuvialuit Co-Management Body Meetings

In December 2012, as the operator of the Beaufort Sea Exploration Joint Venture,
Imperial released a PIP. The PIP described the potential plans for drilling one or
more offshore exploration wells within EL 476 (Ajurak) or EL 477 (Pokak). The
PIP provided information on:

the early stages of well design

operational considerations

consultation activities and plans

potential benefits for northern residents

safe work and environmental management plans

In March and April of 2013, Imperial and other joint venture representatives met
directly with Inuvialuit co-management bodies to review the potential plans
described in the PIP and seek feedback on these potential plans. The groups met
with were:

e the Wildlife Management Advisory Council — North Slope (WMAC NS) —
met with full members in Whitehorse, Yukon, on March 19, 2013

e the WMAC NWT — met with full members in Inuvik, NWT, on March 21,
2013

e the FIMC — met with full members in Edmonton, Alberta, on April 10, 2013
Committee and Community Meetings

In February 2013, Imperial and other joint venture representatives conducted
meetings in the six ISR communities. The purpose of the meetings was to review
the potential plans described in the PIP and seek feedback on these potential
plans. A community consultation report for winter 2013 included information
compiled from the meetings conducted, including questions and answers. Copies
of this report were sent to the community committees for review. To obtain a
copy of this report, contact Imperial’s Inuvialuit regional liaison (see Section
12.1.5).

The following meetings were held:

e February 12, 2013 — a combined committee meeting with the Tuktoyaktuk
HTC, Tuktoyaktuk Community Corporation and Tuktoyaktuk Elders
Committee., followed by a public dinner. The total committee and
community attendance was 35 people.

e February 13, 2013 — a combined committee meeting with the Inuvik HTC
and Inuvik Community Corporation, followed by a public dinner. A public
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12.1.5.3

12.1.5.4

12.1.5.5

Committee and Community Meetings (cont’d)

information session was held after the dinner. The total committee and
community attendance was 45 people.

e February 14, 2013 — a combined committee meeting with the Aklavik HTC,
Aklavik Community Corporation and Aklavik Elders Committee, followed
by a public dinner. A public information session was held after the meeting.
The total committee and community attendance was 44 people.

e February 26, 2013 — a combined committee meeting with the Sachs Harbour
HTC, Sachs Harbour Community Corporation and Sachs Harbour Elders
Committee, followed by a public dinner. A public information session was
held after the dinner. The total committee and community attendance was
nine people.

e February 27, 2013 — a combined committee meeting with the Olikhaktomuit
HTC, Ulukhaktok Community Corporation and Ulukhaktok Elders
Committee, followed by a public dinner. A public information session was
held after the dinner. The total committee and community attendance was
41 people.

e February 28, 2013 — a combined committee meeting combined with a public
information session, including the Paulatuk HTC, Paulatuk Community
Corporation and Paulatuk Elders Committee. The total committee and
community attendance was 18 people.

Inuvialuit Game Council Meetings

Imperial and joint venture representatives held the following meetings with the
IGC:

e September 28, 2012, to provide an update on the former Ajurak program,
now the Beaufort Sea Exploration Joint Venture for EL 476 and EL 477

e December 13, 2012, to:
o provide timely information on Imperial’s potential plans

e describe the PIP that Imperial would use for reviews with the HTCs and
Inuvialuit communities

e seek feedback and comments from the IGC on the PIP
e March 25, 2013, to:

e provide an update on the February 2013 community consultation
meetings in the ISR regarding the program

e outline plans for ISR community engagement
Inuvialuit Regional Corporation Meetings

Imperial and joint venture representatives meet directly with the IRC twice a year
to provide:
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e updates on recent activities

¢ information on Inuvialuit benefits and opportunities resulting from activities
of the exploration program

Meetings with the IRC would typically involve the participation of the chair,
chief executive officer and support staff. The IRC directors might participate at
the request of the IRC chair when opportunities are available. Directors of the
IRC are also community corporation chairpersons in the communities and privy
to invitations to community committee meetings as well as community public
meetings.

Imperial and joint venture representatives met with the IRC on November 27,
2012, to review the Beaufort Sea Exploration Joint Venture for EL 476 and
EL 477 to:

e update the IRC on Imperial’s potential plans
describe the work necessary to:

o complete the regulatory approval process
« make a decision to acquire a drilling system
e drill an exploration well

e outline possible community activities involving Inuvialuit organizations
e seek IRC comments and ideas regarding all potential plans

Imperial and joint venture representatives met with the IRC on April 18, 2013,
to:

e provide a program update, including:

e asummary of recent activities

o an outline challenges ahead

o an outline of Imperial’s key principles and strategies for employment and
business opportunities

e seck input from IRC regarding potential benefits

12.1.6 SUMMARY OF RECENT ISSUES IDENTIFIED DURING CONSULTATION

Recent consultation activities involved:

the six Inuvialuit communities

the IGC

Inuvialuit co-management bodies
Inuvialuit HTCs

Inuvialuit community corporations
the IRC

other northern stakeholders
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12.1.6 SUMMARY OF RECENT ISSUES IDENTIFIED DURING CONSULTATION (cont’d)

For summaries of issues identified during consultation and the concerns or
feedback provided from Inuvialuit and northern stakeholders, see:

e Table 12-1, for the September 28, 2012, IGC meeting
e Table 12-2, for the November 27, 2012, IRC meeting
e Table 12-3, for the December 13, 2012, IGC meeting

e Table 12-4, for the February 2013 ISR committee and community meeting

tour

e Table 12-5, for the March 19, 2013, WMAC NS meeting

e Table 12-6, for the March 21, 2013, WMAC NWT meeting
e Table 12-7, for the March 25, 2013, IGC meeting

e Table 12-8, for the April 9, 2013, FIMC meeting

e Table 12-9, for the IRC — April 18, 2013

Table 12-1: Consultation Issues Summary — IGC Meeting (September 28, 2012)

Question or Comment

Imperial’s Response

Those two parcels are so close to each
other. Would you need to file two different
project descriptions?

Imperial’s PD would describe all of the activities it might
undertake. For instance, Imperial might describe two or
three potential well locations on the two licences, but a
separate well authorization would be required for each
well. The well authorization would be for one well in one
EL area.

Need more information on your BOP and
capping stack for pressure testing and
design.

Imperial would like this to be part of the discussions with
all of you to talk about the BOP and different options.
Note: In 2013, Imperial has talked to about conducting a
workshop on well control to answer these questions.

Where will the capping stack be placed?

Through ExxonMobil, Imperial has access to a variety of
capping devices and supporting equipment strategically
placed around the world to provide a rapid response to
an incident. The specific capping strategy will be
included in future regulatory submissions.

We want to be training our people now and
in full-time employment.

Imperial has had Inuvialuit participation in its field
programs as marine mammal observers, research
assistants working with scientists and environmental
technicians, as well as ice observers during ice studies.
The Inuvialuit regional liaison for Imperial is an Inuvialuit
beneficiary. In 2013, Imperial has talked to the
communities about the possibility of hosting a business,
training and employment workshop to look at
opportunities.

The containment system you had before
Macondo is the same version you have now.

Through ExxonMobil, Imperial has access to a variety of
capping devices and supporting equipment placed
strategically around the world to provide a rapid
response to an incident. The specific capping strategy
will be included in future regulatory submissions.
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Table 12-2: Consultation Issues Summary — IRC Meeting (November 27, 2012)

Question or Comment

Imperial’s Response

Is there equipment available given your time
schedule?

If there are no unexpected delays in the regulatory
process, there should be enough time to get the
necessary drilling system. Imperial will make a decision
on this following the OA ruling.

Imperial question to IRC: Given the IRC’s
perspective on the environmental reviews,
does the IRC feel that the EISC and EIRB
processes are fully capable of encompassing
our needs here and do they respect the input
of firstly and foremost the people that are
affected by any proposed plans? Imperial is
not in support of CEAA and the notion of
having a joint review panel for a one-well
application.

The IRC’s response to Imperial:

The IRC are confident that Inuvialuit environmental
agencies, the EISC and the EIRB, can do a great job of
assessing the potential for environmental impacts from
your exploration program. The IRC supports the
principles of the federal government that there should be
only one review for one project.

What are your training timeline plans for
operations?

Imperial’s training plans would be part of the Canada
Benefits Plan likely to be submitted in late 2013 or early
2014. The actual training for operations could come just
before operations in the 2020 drilling season.

We want to know as soon as possible what
kinds of training people will need to qualify for
work.

Imperial would outline in the PIP a listing of possible jobs
that would be needed. The PIP would describe
Imperial’s potential plans. Imperial would like Inuvialuit to
participate fully where possible. Imperial would be
responsible for the contractors to meet its obligations.

We have always wanted to look at a
comprehensive cooperation and benefits
agreement. It is clearer on expectations and a
way to move forward.

Imperial will have a Canada Benefits Plan that includes
northern benefits. Imperial would like to work with
Inuvialuit to be sure that Imperial has a clear and
accurate understanding of what the expectations are.

We would like Imperial to work with the
schools to get students to push for a higher
degree of education. We would like to see
this message in the communities, schools
and at workshops. We want to prepare to
work with you.

Imperial agrees on the importance of education and
training and always looks for opportunities. Training
opportunities will be described in the Canada Benefits
Plan.

We want to know as early as possible when,
and if, there will be designs for onshore
activities or facilities. We would want to have
those opportunities.

Imperial would be able to describe this as part of the
filing for the drilling OA and how it will support the drilling
operations. Imperial has collected information and
visited Tuktoyaktuk to assess the infrastructure
capability, meeting with those existing companies.
Imperial has a lot of confidence in Inuvialuit companies.

Do you have collaboration with Alaskan
projects?

Imperial and ExxonMobil regularly exchange best
practices on Arctic technology.
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Table 12-3: Consultation Issues Summary — IGC Meeting (December 13, 2012)

Question or Comment Imperial’s Response
Will you be looking at two BOP types and Imperial will evaluate all options and bring them forward
capping stack? for discussion. Imperial will comply with both internal and

industry standards. Information on well control plans will
be included in the drilling OA application.

Are the drilling fluids you are going to use the Imperial will include information on drilling fluids in the
same as fluids used with land-based wells? drilling OA application. The drilling fluids used will meet
or exceed the NEB regulations.

In 2009 Imperial was looking at designing and | The selected drilling unit will have the capability to

building a new drillship, but now you are operate safely in Arctic conditions.

looking at existing ships.

Do you partner in under ice testing in oil spill Imperial is part of the Environmental Studies and
response? Research Funds’ working group and part of the Arctic

Joint Industry Partnership. These working groups have
initiatives in developing techniques and testing.

We would like to see the under ice initiative Imperial would like to share current knowledge during
information on the tours. the tours and proposed workshops. This will be a focus
on consultations for the drilling OA application filing.
Imperial will provide up-to-date information on oil spill
response and describe how Imperial participates in this

research.
Will the BOP be left cemented to the seafloor | The BOP is in place during drilling and will be removed
or do you pull it out? in the off-season. Imperial will comply with both internal
and industry standards.
How will drillship integrity be determined? Imperial will look at the sea state and ice conditions to

ensure that vessels are designed for the range of
potential conditions. Imperial will provide details on the
proposed equipment in its future regulatory submissions.

We want Imperial to share its data on the Research in the area of surface and subsea dispersants
lessons learned from Macondo in regards to continues. Imperial will draw upon ExxonMobil expertise
dispersants. In particular, what are the worldwide. Imperial will provide further information on

emerging environmental effects of using dispersants during its proposed spill response workshop.

dispersants in the Gulf of Mexico?

Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour

(February 2013)
Question or Comment | Imperial’s Response

ISR

It is important that an exploration program resultin | Imperial will consider hosting a business, training and

benefits for ISR residents in training, job employment workshop to communicate and understand

opportunities and business opportunities. possible opportunities to provide long-term benefits to
Inuvialuit communities. Imperial will work with the IRC to
understand these potential benefits with the program as
it develops. Imperial is committed to consulting and
communicating on potential opportunities.

What are some of the ways Inuvialuit businesses Imperial will work with the communities to understand

can participate? the wants and needs of working with the IRC in these
opportunities. A potential business, training and
employment workshop might include a discussion on
services for waste management, supplies and oil spill
response.
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Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour

(February 2013) (cont’d)

Question or Comment

| Imperial’s Response

ISR (cont’d)

Need more understanding of spill response plans.

Imperial will consider hosting a workshop on the OSRP
that might include topics on joint programs and recent
research developments on Artic oil spill response.

There is an overall need for more information on
the use of dispersants in oil spill response.

Imperial will consider hosting a workshop on the OSRP
that includes research on dispersant effectiveness.

More information is needed on dispersants

regarding:
o effects on bowhead whales and other baleen
feeders

o effects on polar bears
e how natural bacteria work with dispersants

e how much dispersant was used in the Gulf of
Mexico at Macondo

e dispersant use in cold water

Imperial will consider hosting a workshop on the OSRP
that includes:

o effects on baleen feeders

o effects on polar bears

e natural bacteria

e research on dispersants

o dispersant use in the Gulf of Mexico

o dispersant use in cold water

Itis a long time to 2020 when potential drilling
would start and this should provide a period for
opportunity to train northern people for jobs and
contracts.

Imperial will consider hosting a business, training and
employment workshop to communicate and understand
possible opportunities to plan for training programs and
job opportunities.

Imperial should continue to work in schools in the
ISR and promote education.

Imperial will continue to conduct school visits, attend
career fairs, partner and invest in educational activities.

Who will be financially responsible for a cleanup of
an oil spill and have those financial securities for a
program to proceed?

Imperial recommended to the NEB that rather than have
security deposits, it is more important to look at the
experience of the operator and its resources. Imperial
has been a responsible operator in Canada and can
draw on resources through its joint venture partners to
add to its financial strength. In the event of an il spill,
the IFA states that companies have an unlimited liability.

Aklavik

Whales migrate in the spring and DFO knows
these patterns. How do you mitigate whales going
into a spill area?

Imperial’s focus is to prevent an oil spill. Further details
will be provided in the EPP.

We think Aklavik will be hardest hit if there is an oil
spill because it will likely hit the Yukon coast. We
would like to see a spill response team near and
how can Aklavik be a part of this?

Imperial will consider hosting a business development
workshop to ensure that the business community is
aware and involved.

Need to see shoreline protection plans in spill
response.

Imperial will consider hosting a workshop on the OSRP,
including a discussion on shoreline protection plans.

What do you have on ice data?

Imperial worked with the DFO to look at under ice
conditions and monitoring ice keels. In addition to the
DFO work and Imperial’s work with ArcticNet, Imperial
has had its own ice data collection programs over a
three-year period at the potential drilling sites. However,
Imperial wants to better understand:

e winter ridges

e pressure ridges

e less multi-year ice now

e movement of first-year ice

ArcticNet has more data on multi-year ice. They could
not find multi-year ice in the licence areas, only at the
top of Banks Island off Sachs Harbour.
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Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour
(February 2013) (cont’d)

Question or Comment

Imperial’s Response

Aklavik (cont’d)

We would like to see models and pictures of your
well design. It is good to see anything visual, as it
is hard for Elders to read your books.

Imperial is considering hosting a well control workshop
and will consider the request to bring forward visual aids
on well design. Imperial has heard these comments in
the past and produced posters for this tour.

Aklavik — Sachs Harbour

How do we shorten an unnecessarily long
regulatory process?

Imperial will continue to work with the regulatory process
to meet its obligations.

Inuvik

We do not want the whale migration path affected.

Imperial will avoid the Beluga Management Zone 1A and
will have a Wildlife Compensation Plan in place in the
unlikely event that harvesting is affected.

Will Imperial have an assurance of a benefits
agreement with Inuvialuit Regional Corporation?

Imperial’s regulatory filing with the NEB must show that
AANDC has approved Imperial’'s Canada Benefits Plan.
The Canada Benefits Plan would include benefits for the
ISR and Canada. This would include training and job
plans. Imperial will consider a workshop on business,
training and employment and discuss what these
opportunities might be.

We like to see your poster material in smaller
format.

Imperial can work on further communication material in a
smaller format with this advice.

We want to understand your waste management
plan. We do not want to see things left behind for
years.

The WMP will meet or exceed all industry standards and
regulatory requirements.

We like to see Imperial’s emergency response
plans.

Imperial will address the subject of the ERP in the PD
filing that will be part of the regulatory process. There
are four components to the regulatory process, with
each submission providing more detail. They are the:
e PD

e EIS

e OA

o WA

Imperial will be communicating with many parties,
including the communities. As part of community
involvement, Imperial will discuss the potential role of
the HTCs in emergency response.

Inuvik — Aklavik

We would like to ensure that we have opportunity
and time to understand management plans and
have real input to them.

Imperial will consult with communities on all components
of the management plans. Imperial will consider a review
of the management plans during the NEB drilling OA
regulatory process.

Want to have spill response equipment in the area.
We think that having the equipment in Tuktoyaktuk
will be too far away (knowing that a spill will likely
go to the North Slope).

Imperial will consider hosting a workshop on the OSRP
that might include topics on joint programs and recent
research developments on Arctic oil spill response.

Inuvik — Aklavik — Ulukhaktok

General support for development of exploration
program, if the environment is protected and it is a
safe program.

Imperial will continue to review details for environmental
protection plans in the regulatory filings for the PD and
EIS.
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Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour
(February 2013) (cont’d)

Question or Comment

Imperial’s Response

Inuvik — Aklavik — Ulukhaktok (cont’d)

Protection of marine mammals and fish for
harvesting is most important, including the habitat
in their ecosystems.

Again, Imperial will review details of plans for
environmental protection in the regulatory filings for the
PD and EIS. Imperial will continue consultation with the
communities in these filings. Imperial will avoid the
Beluga Management Zone 1A. The EIS will demonstrate
an understanding of how important it is to look at every
component of the ecosystem. Imperial will have a
Wildlife Compensation Plan in the unlikely event that
harvesting is affected. Imperial will consult with
communities on these plans.

Inuvik — Sachs Harbour — Paulatuk

Imperial may not even need an Ice Management
Plan since the ice is less and less every year.

Imperial will still consider the temperature range
illustration from the PIP as the basis for the potential
drilling season.

Inuvik — Ulukhaktok

What will be your drill cutting disposal plans?

Disposal of drill cuttings will be described in the WMP.

Paulatuk

Need more understanding of in situ burning and
pollution.

Imperial will bring forward more details on in situ burning
at a possible spill response workshop.

| went to Louisiana for a workshop on dispersants
and saw the impact of the Macondo spill. The
effect of dispersants is quick but environmental
impact is huge. Types of dispersants are
biodegradable but it takes longer to work. We did
not see anyone Canadian at this workshop or hear
about Arctic issues and this concerns me.

Imperial was unable to attend these workshops and
relied on ExxonMobil to get those lessons learned.
Imperial will continue to look at attending or participating
at relevant forums in research.

Concern about the spill response plan for oil under
ice.

Imperial will be ready with solutions for under ice
response if an oil spill were to occur. Imperial will
continue to develop options throughout the regulatory
process and to discuss these options. The primary focus
will be on preventing a spill, but Imperial will look at
options to respond with dispersants at the wellhead and
in situ burning during ice melting periods. Imperial will
also:
e consider holding a workshop on oil spill response
o review the management plans during the NEB OA
regulatory process

| went to Louisiana for a workshop on dispersants
and saw the impact of the Macondo spill. It makes
me understand how the compensation process
worked in the Gulf of Mexico and the importance of
financial securities. We will always ask what the
abilities of companies are to pay because
payments need to be noticeable in all communities
impacted.

Imperial understands that as the program operator it is
financially responsible for all costs associated with a
spill. In the event of an oil spill, the IFA states that
companies have an unlimited liability.

In the case of an incident in the ISR, the IGC and HTCs
would hear claims and make decisions about distribution
of compensation. Imperial would need the help of the
IGC and HTCs for that.

We want to see your waste management plans to
see your bilge water policy.

Imperial’s potential plans for waste management are
described in the PIP.
Waste will be disposed according to applicable waste
disposal regulations.
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Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour
(February 2013) (cont’d)

Question or Comment |

Imperial’s Response

Paulatuk (cont’d)

Concern on impacts of devolution.

Imperial will work within the new Aboriginal relationships
and frameworks that develop because of devolution.
Devolution is the mandate of the federal and territorial
governments and Inuvialuit agencies.

Would like to see hamlet councils included in the
consultations.

Imperial is including the hamlet councils in the
consultation process. Imperial sent documentation on
the PIP to them and Imperial would like their feedback
on the potential plans.

It is comforting that the NEB will review filings and
plans. It is their job to approve or not?

Imperial encourages communities to ask questions of
the NEB, especially concerning the drilling OA process.

Sachs Harbour

We want to see all Inuvialuit communities have
equal employment opportunities. We need jobs.
Perhaps there is opportunity to provide muskox
meat and utilize the community COOP.

Imperial wants your opinions for employment and on
contracting opportunities with Inuvialuit. Imperial will
explore that and move forward. Imperial has examples
of hiring Inuvialuit for its FDCPs. Imperial will look at this
and consider hosting a business, employment and
training workshop to look at potential opportunities for
services and employment.

Can you have a liaison in every community?

Imperial has not made a business decision yet on this
issue. Right now, Imperial has been liaising through the
IGC and HTCs. Imperial will consider this feedback
when the program’s plans are more definite.

Will you point the fingers away to contractors or
subcontractors if there is an oil spill?

Imperial will be responsible as the program operator.
The answer is no.

Tuktoyaktuk

We do not like the wording of “routine” oil spills in
the PIP. Can you change this wording to refer to
spills as “tiers”?

Imperial’s focus will always be to have no spills. Imperial
will consider this feedback.

From the oil spill in the Gulf of Mexico, we heard
90% is gone but only 10% recovered. How do we
know what happened to the 90%?

Imperial will develop a comprehensive OSRP that will be
submitted to the NEB. This plan will detail how Imperial
plans to clean up a potential oil spill.

Have Imperial’s plans changed since the 2010 spill
response workshop because of lessons learned
from Macondo?

Imperial’s Operations Integrity Management System is
the cornerstone of maintaining safe operations. This
system is dynamic and updated through a vigorous
continuous improvement cycle. The continuous
improvement cycle is as a critical part of the system and
incorporates internal and external (industry) lessons
learned.

Possible use of shore-based facility in Tuktoyaktuk
may be favourable to residents for opportunities to
participate in exploration plans.

Imperial will consider options with the feedback from
communities. As Imperial has the potential to move
further through the regulatory process details of potential
plans will be provided in the:

e EIS

o OA

o WA

At each stage of the regulatory process, Imperial is
committed to listening to the communities’ and hamlet
councils’ wishes and to consider what opportunities
might be possible.
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Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour
(February 2013) (cont’d)

Question or Comment

Imperial’s Response

Tuktoyaktuk (cont’d)

Needs to be consideration for the changing of
traditional knowledge as it is today. What the
Elders may have considered as normal weather
patterns may not be what it is today.

Imperial will continue to listen to community feedback on
traditional knowledge.

We may need to re-establish an oil spill response
co-operative.

Imperial is looking at Beaufort Sea initiatives through the
BREA studies and through the Beaufort Sea Partnership
working group. Imperial will consider this for potential
business opportunities for Inuvialuit in further
consultations.

We need to understand spill trajectory. We
understand there are different types of oils and that
the gyre goes west. Will you get a sample of the oil
to understand how to predict potential impacts?

Imperial could use a sample from the North Slope to
create an analog and this might help in understanding
where oil might go. Imperial's work will consider spill
trajectory models.

We want to be able to share in the benefits and
opportunities if a program proceeds and not just
the community of Inuvik being the regional centre.

Imperial understands the desire to share benefits, and
Imperial will work with the IRC on this issue. Imperial will
continue to consult on these opportunities and consider
this as part of a possible business, employment and
training workshop.

We want to ensure your workers are culturally
sensitive to our traditions and respected.

Imperial agrees that this is very important and will
consider cultural training to be a high priority. During the
3-D seismic program, vessel crews were required to
take cultural training from an Inuvialuit company.

What are the challenges now compared to earlier
shallow water experience in drilling operations?

Imperial would need to look at deepwater ice
management considering multi-year ice as a factor.
Imperial will have more consultations on the IMP.
Logistics plans are also more challenging.

Expand on ice management.

Imperial would use icebreakers to manage ice. Ice will
be broken into manageable pieces that do not exceed
the design limit of the drilling unit. Imperial will consult
with communities on the IMP.

Tuktoyaktuk — Aklavik — Ulukhaktok

Need to understand what Imperial considers as
same season relief well equivalency.

Imperial would like to consider hosting a drilling and well
control workshop that would include an update on
SSRW equivalency.

Tuktoyaktuk — Inuvik

Communities would like to see the integration of
traditional knowledge in the environmental
protection plans.

Imperial completed a traditional knowledge study in
2010 in each of the six ISR communities that will be
incorporated into the EIS. In addition, Imperial will
continue to listen to traditional knowledge from the
communities.

Wildlife management needs to be considered, such
as polar bears.

Imperial understands that polar bear management is a
concern and how ice management is a factor in
interactions with drilling activities and wildlife. Imperial
participated in ice studies in the Fram Strait, Svalbard
Island in 2009. The study was about ice management
and the impact on polar bears. The EIS will look at
possible ways to reduce the impact on polar bears.
Imperial will continue to consult and take feedback for
this filing.
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Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour
(February 2013) (cont’d)

Question or Comment

Imperial’s Response

Tuktoyaktuk — Inuvik (cont’d)

Communities would like to share information
between each other to see what other communities
are saying.

Imperial has tried to consider different formats for
consultations to ensure that different meeting requests
benefit all. First, Imperial will conduct meetings in the
communities with committees (i.e., HTCs, community
corporations and Elders committees) and hosting public
meetings in these communities. Secondly, Imperial will
meet with the relevant Inuvialuit agency, like the IGC
that is representative of the six ISR communities.
Thirdly, Imperial hosted workshops for a broader
representation of stakeholders selected by the
communities. Imperial is committed to bringing
information in a transparent, open and timely manner.

Tuktoyaktuk — Inuvik — Sachs Harbour

We want to understand who is responsible for the
safety of a program and who is responsible to
monitor and report.

As program operator, Imperial is responsible for the
program’s safety, monitoring and reporting. There are
different regulators to review and approve plans before
drilling starts. The regulatory process within the ISR
includes filing a PD to the EISC. The EISC may
recommend to the EIRB that a project be reviewed. The
EIRB can make recommendations to the NEB on an
application to drill an exploration well in a drilling OA and
WA. The environmental monitoring plans would describe
the monitoring and reporting process. If drilling
proceeds, there will also be an inspections and reporting
process, which would be described in the environmental
monitoring plans.

Ulukhaktok

Will there be training at each college in the ISR, so
people do not have to travel for trades education?

Imperial understands this concern and will consider
opportunities to work with Aurora College and the IRC.
Some training will be on demand and facilities needed.
Imperial will continue to work with the schools and
college looking at curriculum and encourage further
education. Imperial’'s community investment program
has taken opportunities to invest in these programs,
including the 2012-2013 Trades Access Program and
other opportunities with the Beaufort Delta Education
Council.

Will we see your spill response plan later in the
process?

An OSRP is one of the management plans discussed in
the PIP. As the regulatory process progresses, Imperial
will lay out a range of potential scenarios and explain
how it would respond. Imperial will develop, discuss and
share this information with communities. Imperial will
work with community concerns to be sure that the
communities are confident that Imperial is prepared.
However, the focus is on prevention. Imperial will consult
with communities on the OSRP as part of the regulatory
filings for the drilling OA.

The response vessels for Macondo were far away
and we need assurance you will be prepared. The
government needs to have something in place.

In the unlikely event of an oil spill, Imperial will be
completely responsible for spill cleanup. The NEB is
responsible for making sure Imperial is compliant with
the relevant regulations by reviewing Imperial’s plans,
including the monitoring and reporting processes before,
during and after drilling. Imperial is developing an OSRP

12-14

Imperial Oil Resources Ventures Limited

September 2013
CCo010



COMMUNITY ENGAGEMENT AND
CONSULTATION

Section 12.1

RECENT INUVIALUIT CONSULTATION

Table 12-4: Consultation Issues Summary — ISR Committee and Community Meeting Tour

(February 2013) (cont’d)

Question or Comment

Imperial’s Response

Ulukhaktok (cont’d)

for the program and will consider feasible options in the
development of this plan. Imperial will consult with
communities before filing its OSRP with the NEB. Oil
spill preparedness will be covered in the OSRP. Imperial
will discuss these options at a possible spill response
workshop.

If an oil spill occurred like Macondo, there is a
concern about losing culture and the traditional
lifestyle for future generations.

Imperial understands that sustainability of traditional
culture and lifestyle is most important. Imperial is
studying the environment to develop the program to
eliminate or lessen impacts. Foremost, Imperial
communicates that effort goes into prevention to make
sure a spill does not happen. Furthermore, if Imperial’s
analysis is that the program cannot be carried out safely,
then Imperial will not proceed with the program.
Consultations and communication is very important
through the regulatory process and Imperial will need to
work through the EISC and EIRB. These are part of the
processes to decide what activities are appropriate. It is
part of the process to hear community concerns and to
make decisions based on what everyone is saying.
Imperial’s environmental team is looking at the
traditional knowledge studies and science to know how
not to have impacts.

Concerned about the BOP and if there are
improvements.

Imperial will select equipment and design wells in
accordance with internal standards, which will meet or
exceed regulatory requirements. Imperial will consider
holding a drilling and well control workshop that will
include an update on SSRW equivalency.

It is very important that you provide translators at
all your meetings.

Imperial understands this need and will provide
interpretation as the communities see the need.

Will you translate the PIP into Inuvialuktun?

Imperial will look at ways to provide translation or
interpretation of documents and during meetings.

Concerned about exposure to potential
earthquakes and tsunamis.

Imperial looks at emergency response plans as
described in the PIP. These plans would include
response to weather and describe emergency
evacuation plans and when they would be triggered.
Imperial will have a review on hazards in the EIS and
drilling OA regulatory filings.

Concerned about pollutants from the south to the
Beaufort Sea and potential impact on marine
wildlife and fish.

Imperial is talking to people to understand lifestyle and
harvesting to reduce or eliminate possible impacts.
Imperial is following some testing that GNWT-ENR is
doing with samples of seal and fish. Imperial will
continue to follow the results of this testing to further
understand the Beaufort Sea environment.
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Table 12-5: Summary of Issues Identified During Consultation Activities —- WMAC NS
Meeting (March 19, 2013)

Question or Comment

Imperial’s Response

Within the length of the licence terms, the start of
drilling is considered meeting the terms of the licence
and you do not have to complete the drilling correct?

Imperial believes this is correct. The NEB said that if a
company starts drilling before its licence expires it can
continue working on the licence until drilling is complete.

Does the NEB become involved in the panel for the
EIRB?

Imperial believes the regulatory bodies are quite distinct.
The NEB is a federal agency with responsibilities under
the CEAA, 2012. They would look at the scope of the
EIRB and the IFA. It would be surprising if the NEB
would want to be part of the EIRB panel. However, the
NEB might want to have the EIRB supported by a
technical representative, but that would be a better
question for the NEB.

Need more information on the traditional knowledge
collection program.

The traditional knowledge collection program was
conducted in 2010 by BP through IMG Golder and was
released in March 2011 through the joint venture.
Imperial will look at taking this information and
incorporating it into the PD submission. Imperial also
conducted a fish study on traditional use and harvesting.
There is also the information from the BREA fish studies.
This is a good combination of traditional knowledge and
science-based information. Imperial does not own this
information, it is held by the community HTCs and
Imperial has been asked by the communities to ensure
that it is only disclosed with their permission.

We are apprehensive about Imperial hosting a one-
or two-day workshop on spill response because it
requires a lot of attention. We want a workshop to
inform and educate people. This topic is important
and is suggest that a series of workshops be held.

Imperial understands it is important that people have
multiple opportunities to understand this information.
Imperial relies on workshop attendees to go back to their
communities or groups and share the information from
the workshops. Imperial asks the HTCs to nominate
people to attend the workshops.

More comfortable with two drillships.

Imperial appreciates the feedback and there will be
opportunities to discuss well control plans in a well
control workshop. Consultation for filings for
management plans will be conducted throughout the
regulatory process.

Need to understand the financial capability of a
company to pay for an oil spill and compensation.

This concern was brought up by many of the
communities during the February 2013 ISR tour.
Imperial’s response was that it would be financially
capable to respond to a spill. The NEB requires Imperial
to be financially capable of such compensation.

Need to understand SSRW capability and if this is a
cost factor.

The NEB stated that the objective of an SSRW is to stop
an uncontrolled well flow in the same season. The NEB
has determined that goal-based regulations allow
companies to propose an equivalency approach to
stopping the flow in the same season. Imperial will have
more opportunities to consult on the SSRW issue in
meetings and during a proposed well control workshop.

Regarding equivalency to SSRW capability and what
came out of the Arctic Offshore Drilling Review, there
is a distinction on perceived risk to statistical risk. In
looking at intervention techniques, can we focus on
the studied statistical risk to navigate through this
challenge? It would be interesting to look at models
on probability. May not be fully understood, but you
need to at least start at being able to guess.

Imperial’s focus is on prevention, and - if a blowout
occurs - to stop the flow in the same season. Imperial
can discuss its risk assessment approach during the
proposed well control workshop.
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Table 12-5: Summary of Issues Identified During Consultation Activities —- WMAC NS
Meeting (March 19, 2013) (cont’d)

Question or Comment

Imperial’s Response

How far along are your intervention plans?

Imperial indicated in the PIP that a capping stack or
BOP is a potential option. If a capping stack were used,
it would be available to deploy and regain well control in
the same season. Imperial will consult with stakeholders
further on this and will discuss options in its meetings
and workshops on well control.

Placement of capping stack and how long will it take
to put into place.

Imperial is working on oil spill response, which will
include capping stack contingency plans. Detailed plans
will be included in future regulatory submissions and in a
proposed on well control workshop.

There are many relevant studies going on right now
to assist in the best plans.

Imperial is staying aware of the current studies and
would like to plan its program with the current state of
knowledge. Imperial is participating on some of the
committees with BREA and participates in joint industry
programs.

Will your ship be anchored or using engines?

Imperial has not yet decided on the drilling unit and the
use of an anchoring system, engines for stationkeeping
or both. Imperial will look at existing and new drilling unit
availability. As the program develops, Imperial will have
these discussions with stakeholders. Drilling unit
availability will become an important factor in a decision
to proceed.

Need more information on your ice management
plans.

This is not the only time Imperial will meet with the
communities during the development of the program.
Imperial looks forward to its next visit and will provide
more information on the progress of the IMP.

Table 12-6: Summary of Issues Identified During Consultation Activities — WMAC NWT
Meeting (March 21, 2013)

Question or Comment

Imperial’s Response

More detail on when you are filing an application to
drill an exploration well. An article in The Globe and
Mail talks about Minister Ramsey of the territorial
government disclosing information on when Imperial
will file.

Imperial will be filing as described in the timeline of the
PIP, about mid-year.

Need more information on Shell’s containment
system in Alaska.

This information is available in the US government’s
report.

There are too many unknowns regarding dispersants,
SSRW and spill response methods. How can it be a
safe program?

Imperial is talking to communities and to the public to
understand what the needs are and get feedback on the
PIP. Imperial is working on achieving SSRW
equivalency. Imperial will continue to discuss these
issues and provide more information to stakeholders as
the program progresses. Imperial has stated in its
engagement with the communities that if it cannot safely
execute program, then it will not do it. Imperial will
provide more information concerning these issues in the
proposed workshops.

Imperial will need to prove to the NEB the SSRW
equivalencies, and it is NEB’s job to approve it or not.
Not worried that it is my job to do that.

Imperial understands this feedback.

We do not have the capacity to respond with people
or infrastructure. The emergency preparedness is not
there.

Imperial believes it can build a safe program and when it
comes to a decision, Imperial must believe that it has a
safe program or it will not proceed.
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Table 12-7: Summary of Issues Identified During Consultation Activities — IGC Meeting
(March 25, 2013)

Question or Comment

Imperial’s Response

The concern Tuktoyaktuk talked about on dispersants
is that of using dispersants as a primary response to
an oil spill.

That was a good clarification.

Good idea to have a business development
workshop because ideas might be overlooked and
we want opportunities.

Imperial did not get to hold the business and
employment workshop planned for 2010. Imperial wants
to provide these opportunities and will make an effort to
understand what is needed in the communities. Imperial
is considering a business, training and education
workshop.

In referring to the general support that you have, we
should also say that when it gets closer to drilling
there would be more anxiety from community
members. Although it is a common thing here at this
time, concerns will heighten. Unless you can be
certain to make the public feel safe about your
program the concern will be there.

Imperial would like to reiterate that unless it can do the
program safely, then it would not proceed. Yes, Imperial
understands that it will see concerns heighten, as it gets
closer to drilling.

Need information on timing of filing. Concern brought
forward from an article in the news.

In regards to the timing of the PD, Imperial expects to
file in the mid-year time frame as outlined in the PIP.

Need information on the containment system that
Shell operated in Alaska that collapsed.

This information is available in the US government’s
report.

Table 12-8: Summary of Issues ldentified During Consultation Activities — FJMC Meeting
(April 9, 2013)

Question or Comment

Imperial’s Response

What well depth are you looking at?

Imperial has not identified specific well design and
reservoir targets yet. These details and the resulting well
depths will be provided in future regulatory applications.

In the licence term, there is a commitment to initiate
exploration drilling but not to produce?

There is no commitment to produce. For that, AANDC
would require testing to show geological formations
supporting Imperial’s theories. Then the SDL is good for
perpetuity. This is an attractive aspect of Canada’s
systems because it takes technology and economic
feasibility and time to bring hydrocarbons into
production. Canada’s systems allow for this time as an
SDL.

FJMC believes it is important to chart through the
potential timeline. FJMC will be involved in the
screening decision and likely intervener status with
EIRB.

Imperial will continue to consult with FJMC at every
phase of the regulatory process to ensure to understand
the concerns of the FJMC.

FJMC would be interested in being involved in your
workshops.

Imperial will consider the interest of the FIMC in future
workshops where participation would be appropriate.

Interested in what you would present as the state of
the biophysical affairs of the Beaufort Sea and what
your monitoring process through the drilling program.
| was surprised the monitoring of the biophysical
environment was not a concern in your community
slides from the ISR tour.

Monitoring was a concern in the communities. There
was monitoring and Imperial tried to represent that on
the slides, but the slide relating to biophysical
environment was not used. There were additional
comments made from the communities about monitoring
and reporting.
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Table 12-8: Summary of Issues Identified During Consultation Activities — FJIMC Meeting
(April 9, 2013) (cont’d)

Question or Comment

Imperial’s Response

Will you put resources into monitoring before and
during drilling to test for impacts?

Imperial will devote a section in the PD to summarize
baseline biophysical data, but most of it will come during
the referral to the EIRB. In the PIP, Section 7,
Management Plans, Imperial outlines more clearly the
monitoring and work of the environmental monitors,
including one plan called the Environmental Monitoring
Plan. The NEB will be committed to reviewing these
plans.

We have had a focus in the past two years on the
capacity and development of communities to
understand what this means to community based
monitoring. Imperial was complimenting in assisting
in bringing data during the seismic programs and
hoping we can have the same approach.

Imperial will continue to look at opportunities of mutual
benefit to program activities and research in the Beaufort
Sea region.

We hope at the spill response workshop that you will
indicate what investment Imperial will make to spill
response and answer that.

Details of the OSRP will be included in proposed future
workshops and regulatory filings.

What is your build time?

Arctic-class vessels have lengthy procurement lead
times, which will vary significantly depending on the
demand in the market and the type of vessel. Build time
will also depend on the timely progress through the
regulatory process.

Have you done any work on the stability of the
seabed?

Yes, Imperial has done work on this with the Bedford
Institute gaining information on the immediate vicinity.
Imperial will also rely on data gathered from a good one-
or two-year summer survey.

For your research, do you still have buoys out there
and data for climate change?

Imperial is looking at more open water and a longer
fetch. Imperial has gathered a lot of data through
government and academia. Imperial will retrieve the
buoys to provide more data.

You are responsible in the EIS for cumulative effects
as a precursor for more development, perhaps
pipeline and tanker traffic. | consider them to be
cumulative effects. This is a big concern even though
your program is small in nature.

Talking about cumulative effects for 2020 is difficult to
do. Presently the focus is on an exploration program and
not potential development. If there were to be future
development, it would go through its own regulatory
approval.

We like to see a good plan on the development
approach.

If the exploration drilling finds hydrocarbons, the next
step is for application for an SDL, which will allow the
licence to be used by Imperial for the perpetuity of the
development. Companies develop business plans taking
into consideration technological challenges and market
conditions.

Will you be overwintering in McKinley Bay?

The planning basis is not to overwinter vessels.

What about your fuel tankers?

If fuel tankers were used, they would likely be double-
hulled fuel tankers.

We are hoping Imperial is talking to ISR resource
committee about how to conduct a program in a safe
and effective manner to protect the environment. We
are hoping to see a resource development program
working in conjunction with community investments in
community-based programs.

Imperial will continue to consult with all Inuvialuit
stakeholders and learn how to participate in supporting
community-based programs.
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Table 12-9: Summary of Issues Identified During Consultation Activities — IRC
(April 18, 2013)

Question or Comment

Imperial’s Response

What are the financial responsibility requirements?

During the AODR, Imperial recommended that
companies be able to prove to the NEB their company’s
financial capability on their own, based on their
strengths. It is expected that the NEB is going to come
out with the ruling or requirement for this in May 2013.
The IFA already stipulates unlimited liability to
companies if there is an oil spill.

Interest in the discussion of the Community Co-
Operations and Benefits Agreement with industry.
People need to have an idea of how they will benefit
and what those possibilities are in social and
economic measures. Inuvialuit do not see these
opportunities as a small thing. The IRC wants to talk
about what the plans are in more detail. Employment
needs a good base for education. Business can do
some of the jobs but need capacity.

Imperial is here to listen and seek input. Imperial will
submit a Canada Benefits Plan for benefits for the North
and Canada. This will include benefits to Inuvialuit.
Imperial can discuss where the IRC’s interests lie.
Imperial will provide details of opportunities at the
earliest possible time for involvement with Inuvialuit
businesses. Imperial will also consider holding a
business, training and employment workshop.

Interest in spill response collectively with other
industry active in the ISR in the worst-case scenario.

Imperial might have synergies with those that are
currently active in the ISR. Imperial is working on
providing more detail in future filings in the EIS and the
OA submission. Imperial will continue to provide more
information during a potential spill response workshop.

Within the next seven to ten years, business may
look at investing. Each entity finds what may be
appropriate opportunities to upgrade capacity. As
well as understanding skills and how to fit into the
potential timeline. Interest may be in opportunities
with support vessels.

Imperial understands that timing is important and intends
to have further discussions to in relation to the potential
schedule. Imperial will need to communicate how and
when the decision point is regarding making a financial
commitment in investing in vessels. Imperial will further
communicate options in the IMP and on vessel support.

Interest in seeing the Canada Benefits Plan for the
2008 Ajurak seismic program.

Imperial will provide a copy of the Canada Benefits Plan
to the IRC on the Ajurak 2008 seismic program.

When you talk about general support, | understand
the feeling is general reluctance. It is crucial to agree
on work for Inuvialuit and crucial on the side for social
support. From the east and west, we see the
pressure on the IRC not to support the offshore.
Communities and people in general have to see the
opportunities.

Imperial understands that benefits must be
communicated with real participation of Inuvialuit.
Imperial will need to provide information on protecting
the environment and showing benefits. Imperial will be
meeting again for further discussion during future
community consultations and will be considering a
business, training and employment workshop.

Would like to see Imperial support investments in
research studies with community participation to get
ground truth input. Furthermore, like to see initiatives
through the IGC and communities in an ongoing
basis. Research with not just the science based
approach but to include traditional knowledge. Like
partners to make real actual working institutions and
have accountabilities.

Imperial understands from the traditional knowledge
collection program the importance of integrating it into
environmental plans. Imperial also heard from
Tuktoyaktuk people that even traditional knowledge is
changing now. Imperial will ensure to listen to
communities on traditional knowledge. Imperial is
participating in joint industry initiatives in developing
research studies. Imperial is a participating committee
member on the research conducted through BREA.
Imperial is committed to support through community
investments initiatives to foster community participation
in environmental study fields.

Suggestion to industry in offshore projects and the
social responsibility to work with people to think
broader in community support. It would go far to
demonstrate this support by sending workers to go to
Alberta to work in the fields and show them skills.
This could enhance drilling skills on different levels.

Imperial will consider this feedback for future
opportunities or suggestions from Inuvialuit.
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Table 12-9: Summary of Issues Identified During Consultation Activities — IRC
(April 18, 2013) (cont’d)

Question or Comment

Imperial’s Response

Imperial needs to identify the habitat sensitivity
around beluga management zones, Herschel Island
and the Kendall Island Bird Sanctuary to fulfill the
requirements for submissions.

Imperial will consider this feedback for its EPP in the EIS
and in how to be sensitive to those areas.

Suggestion to invest or support the Inuvialuit Harvest
Study, if possible. It shows different adaptations from
communities because they are from different areas.

Imperial will continue to support initiatives from
community leaders in the community investment
program where possible.

There is a lot of discussion on the Beaufort Sea Plan
of Action with the Canadian Association of Petroleum
Producers representing industry, but they are very
silent. We need more action from the Canadian
Association of Petroleum Producers.

Imperial will find more information on the participation of
the Canadian Association of Petroleum Producers at this
forum to look for opportunities for more involvement.

More information needed on dispersants and how
dispersants work in cold water.

Research is ongoing on the use of dispersants in cold
water. Imperial will draw upon ExxonMobil expertise
worldwide. Imperial will provide further information on
dispersants during its proposed spill response workshop.
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Section 13.1
CO-MANAGEMENT, INUVIALUIT
ORGANIZATIONS AND GOVERNMENT
ENGAGEMENT AND CONSULTATION

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

CONSULTATION RESULTS WITH REGULATORY
AGENCIES

13.1.1 BACKGROUND

Consultation with regulatory agencies on the proposed Beaufort Sea Exploration
Joint Venture was conducted in March and April 2013. This section provides
summaries of the meetings held and the questions and concerns that were raised
during the meetings. Consultation with co-management boards and Inuvialuit
organizations is discussed in Section 12, Community Engagement and
Consultation.

13.1.2 JOINT REGULATORY AGENCY MEETING - YELLOWKNIFE

On March 27, 2013, Imperial held a joint-regulatory agency meeting in
Yellowknife to discuss the proposed program. The agencies represented at that
meeting included:

EC, four representatives
DFO, two representatives
GNWT, three representatives
NEB, two representatives
NPMO, one representative
TC, one representative

Key concerns raised by participating agency representatives included:

ice management

waste management

well control

the need for a robust operation management system

Table 13-1 is a summary of the comments and responses from the Yellowknife
meeting. Agency representatives also provided input on the program’s regulatory
approvals. These comments are provided in Section 4, Approvals — Regulatory
and Other Authorizations, Table 4-1.

The Parks Canada representative in Inuvik was unable to participate in the
Yellowknife meeting, but Imperial received comments from Parks Canada, after
the meeting. Parks Canada is primarily concerned about the potential use of
Herschel Basin and marine traffic in and around that area, which is immediately
adjacent to Ivvavik National Park. In the past, oil and gas operators have used
this area for staging and overwintering. The area has even been used in recent
years by Shell’s Kullak program and Dome Petroleum’s single steel drilling
caisson program.
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Section 13.1

CONSULTATION RESULTS WITH REGULATORY
AGENCIES

13.1.2 JOINT REGULATORY AGENCY MEETING — YELLOWKNIFE (cont’d)

Although Imperial is not planning to overwinter the drilling unit in the Beaufort
Sea, the Parks Canada representative expressed concerns about all the other
vessels involved and ancillary activities associated with the program’s offshore

drilling activity.

Table 13-1: Record of Agency Questions — Yellowknife (March 27, 2013)

Agency Question/Comment Imperial’s Response
DFO Ice does not always move in one Imperial has extensive data and research on ice movement
direction. How will Imperial manage ice | that has been obtained from TC, satellites and field studies.
moving in from multiple directions? Imperial will use this data to design its IMP, which will
include planning for the wide range of conditions that could
occur. Transport Canada will provide regulatory oversight.
EC My understanding is that same season Imperial’s position is that a relief well is not a same season
relief wells are backstops should other well control measure. It is not possible to drill a well in a
methods not work. What is Imperial’s single season, given the short drilling season in the Arctic.
plan if not a same season relief well? Faster options exist to bring the well under control.
The new approval process under NEB representatives were present at the meeting and
CEAA, 2012 is new including “one discussed the Project Specific Agreement that would be
project, one review.” This project’s executed between the NEB and the EIRB, should the EISC
timelines will put pressure on refer the program for review. The goal would be to hear
regulators. evidence once. However, the EIRB would have to make a
decision before the NEB could make its decision or issue
the OA.
What information will be available, Imperial plans to submit the OA application after the EIS
when? because more detailed engineering work is required for the
OA application, which will take time to prepare.
Were the outcomes of the community The workshop outcomes were shared with the participants.
workshops held in 2009 broadly Also, the comments and questions received during the
shared? workshop will be captured in the community consultation
records in the PD submission.
GNWT The government needs long lead times | Agreed. Imperial would not use any onshore services
to allow for investment in infrastructure unless they are in full compliance with regulatory
in the North. A shore-based facility in requirements. Nor would Imperial have any onshore
Tuktoyaktuk would require investment activities unless there is community support to do so.
and regulatory approval to allow for the
project to use the services.
A root cause of the Deepwater Horizon | Imperial’'s Operations Integrity Management System is the
accident in the Gulf of Mexico was a cornerstone of maintaining safe operations. This system is
lack of a management system. How did | dynamic and updated through a vigorous continuous
that incident effect Imperial’s improvement cycle. The continuous improvement cycle is a
operations? critical part of the system and incorporates internal and
external (industry) lessons learned.
The communities do not have the Imperial appreciates these insights. Neither Imperial nor its
authority to bring outside waste from contractors will use waste services that are not in full
industry into the community landfills. regulatory compliance. Imperial will make this clear to the
The communities would need to apply communities, potential contractors and, where feasible,
for new approvals for facilities that Imperial will provide assistance to enable potential
would be capable of managing these businesses to overcome these hurdles.
waste streams. The GNWT is working
on defining waste streams a regional
waste management strategy.
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Section 13.1

CO-MANAGEMENT, INUVIALUIT CONSULTATION RESULTS WITH REGULATORY
ORGANIZATIONS AND GOVERNMENT AGENCIES
ENGAGEMENT AND CONSULTATION

13.1.3 JOINT REGULATORY AGENCY MEETING - OTTAWA

13.1.3.1

13.1.3.2

13.1.3.3

On April 9, 2013, Imperial met with representatives from several regulatory
agencies in Ottawa to discuss the proposed program. The agencies represented at
that meeting included:

AANDC, six representatives

EC, one representative

CCQG, one representative

Canadian Environmental Assessment Agency, one representative
DFO, two representatives

NEB, two representatives

NRCan, two representatives

TC, three representatives

Key concerns raised by participating agency representatives included:

e how will Imperial obtain social licence to operate
e the need to ensure local community support for the program
e what the program’s operation management system would contain

Table 13-2 is a summary of the comments and responses from the Ottawa
meeting. Agency representatives also provided input on the program’s regulatory
approvals. These comments are provided in Section 4, Approvals — Regulatory
and Other Authorizations, Table 4-1.

National Energy Board

On April 8, 2013, Imperial met with NEB representatives in Calgary. This
meeting was a pre-application meeting to discuss the scope of the program and
the NEB’s review process, including potential areas of coordination with the
EIRB, if the EISC chooses to refer the program to the EIRB.

Government of Yukon

On March 19, 2013, Imperial met with representatives of the Government of
Yukon in Whitehorse.

Key concerns raised by Yukon government representatives included a need to:

e gain a greater understanding of the approval process
e cnsure that the Yukon government is included in the process

Table 13-3 is a summary of the comments and responses from the Whitehorse
meeting.

Ongoing Consultation with Regulatory Agencies

Imperial is committed to continued engagement with regulatory agencies through
all stages of the program.
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Section 13.1

CONSULTATION RESULTS WITH REGULATORY
AGENCIES

Table 13-2: Record of Agency Questions — Ottawa (April 9, 2013)

Agency Comment/Question Imperial’s Response
AANDC What conditions determine The speed of drilling depends on a variety of factors, including:
how fast you can drill a well? | o well design
o the nature of rock formations penetrated
o rig capabilities
Wells drilled by Imperial will be estimated by using offset well
information and global experience in floating drilling operations.
Was there interest in the Yes, there has generally been good engagement on behalf of the
program on behalf of the communities. During the last tour in February 2013, there was very
communities that were good community engagement. The PIP was very helpful in providing
consulted? the community with an organized information package up front. The
PIP has been very well received by the communities.
How will you assess whether | Imperial needs to ensure that it has a structured process in place when
you have a social licence to it comes to community engagement. The communities have been very
operate? supportive, provided that their concerns are being addressed. Common
concerns have included:
¢ protecting wildlife
¢ wildlife harvesting
e preserving each community’s way of life
Imperial needs to provide the communities with a general sense of
Imperial’s diligence on these and other issues of concern.
Will there be reports Information on community consultation will be included in future
available on the community regulatory filings, such as the PD.
consultations that have been
conducted?
Will these questions be Yes, the issues raised during the consultation process and the
addressed in the Project responses will be included in the PD.
Description?
Have the communities that Yes, this issue has been addressed at almost every meeting. Imperial
have been consulted had intends to work through BREA to provide opportunities to the
concerns regarding spill communities and to meet expectations in terms of spill response. The
response prevention and communities want to be a part of the spill response planning effort.
expectations? While Imperial’s primary focus is on prevention, it is committed to
involving the communities in the spill response planning.
Can proponents submit to An NEB representative answered this question as follows: “No, the
the NEB and to the EISC proponent must submit to the screening committee first. The screening
concurrently? committee can refer the application to just the NEB, and/or to the
review board, and to other applicable groups. There is a 45-day
comment period during which the NEB can provide comments to the
screening committee. It should be noted that the NEB does not
address social issues. This is left to AANDC.”
Do you intend to use water- Yes, water-based drilling fluid will be used during drilling of the first and
based drilling fluids? shallow-depth sections of the well.
Your partners have been Imperial’s Operations Integrity Management System is the cornerstone
active since the Gulf of of maintaining safe operations. This system is dynamic and updated
Mexico incident. What best through a vigorous continuous improvement cycle. The continuous
management practices have | improvement cycle is a critical part of the system and incorporates
been learned? What internal and external (industry) lessons learned.
improvements have been
made?
13-4 Imperial Oil Resources Ventures Limited September 2013
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Table 13-2: Record of Agency Questions — Ottawa (April 9, 2013) (cont’d)

Agency Comment/Question Imperial’s Response
DFO | heard that dispersants do The main factor affecting dispersant effectiveness is the characteristics
not work well in cold of the oil to which the dispersant is applied. There are many types of
environments. Would you be | dispersants available and Imperial will select the dispersant that is
planning to use different most appropriate for the type of oil expected. Imperial has conducted
types of dispersants than experiments on dispersants applied at the surface, and these
those that would be used in experiments were successful in dispersing oil in cold temperatures.
warmer water? Also, in situ burning can be used where dispersants are not effective
(e.g., in conditions where there is little wave action to aid in dispersing
the ail).
TC There has been opposition Imperial needs to engage those stakeholder groups that are open to

to resource development in
northern communities in the
past. What lessons have
been learned in terms of
consultation with
communities, with the public
and with non-governmental
organizations?

negotiation. The chairman of the IGC submitted a discussion on
resource development to the Arctic Frontiers Conference stating “The
IGC is not against industrial development. It is important to approach
development with a better understanding and knowledge of the
challenges. Developers must be respectful of the way of life of the
Inuvialuit people. There must be benefits to the Inuvialuit, and there
must be no adverse impacts. Provided that these conditions are met,
the IGC is supportive of development in the Arctic.”

Table 13-3: Record of Questions from the Yukon Government — Whitehorse

(March 19, 2013)

Concerns or Feedback Comments

Responses to Community Concerns

Does Imperial have confidence in the
data collected? Are there information
gaps?

Imperial is confident about the data and research collected to date and in
Imperial’s potential designs and planning. Imperial also has metocean
data, environmental baseline data and traditional knowledge data, which
Imperial believes is sufficient data. This is a one-well exploration program,
so for this purpose, Imperial believes that it has enough data and
information to move forward. Data collection is ongoing and it will be
important that Imperial continues to collect data to enrich its regional
understanding.

Are there coastal elements to the
program?

Imperial did bathymetry work, looked at Tuktoyaktuk channel for potential
use, and looked at Wise Bay for overwintering to the east. There are no
coastal elements and no plans for Herschel Island either.

We would like more information on
the SDL process.

Imperial currently holds ELs. If, as a result of this program Imperial
discovers hydrocarbons, it can apply to the NEB for an SDL and the NEB
would advise the AANDC. Imperial will submit its application based on the
drilling program findings and the prospects of geology. The NEB would
make the decision to award an SDL or not.

Can you provide information on the
regulatory process?

There are two agencies under the IFA. One is the EISC to which Imperial
will submit a project description. The EISC will assess the PD for potential
environmental impacts and might refer it to the EIRB for further review.
Imperial plans to file the project description by mid-year 2013 and will
likely submit the EIS in December 2013 or early 2014. Imperial expects
that there will likely be a public hearing through the EIRB. Imperial
expects that the EIRB will make recommendations to the NEB in 2014
and the third filing would be the drilling OA, which would be submitted to
the NEB. The NEB might have an additional public process, but it is not
known what that will look like. Imperial plans to file the OA end of 2014.
By the end of 2015, Imperial hopes to have a decision to commit.

Would like a chart on consultation
process through the regulatory
phases showing the Yukon
government.

Imperial is developing a chart for consultation with the regulatory
agencies throughout the regulatory process. Imperial will send it to the
Yukon government when the chart has been completed.
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Table 13-3: Record of Questions from the Yukon Government — Whitehorse

(March 19, 2013) (cont’d)

Concerns or Feedback Comments

Responses to Community Concerns

We need a dialogue to go forward.
We don’t see ourselves in your
documents.

Imperial will record this feedback. Every document will provide more detail
as Imperial receives more input. Imperial continues to include the Yukon
government in the program consultations.

We need more information on your
environmental protection plans.

The NEB will write conditions before any drilling starts. Imperial will
provide the NEB with all the critical documents, including its management
plans. Imperial will review these management plans with everyone before
filing them. Imperial will consult on these plans as early as possible.
Imperial expects there to be NEB hearings during the OA submission in
2014. Some of the management plans will be out for review during the
environmental review with the EIRB.

We need to understand the SSRW
conditions, are you getting the
flexibility to propose equivalency?

Imperial will propose SSRW equivalency as outlined in the NEB report.
The NEB has reaffirmed goal-based regulations and the goal is to regain
well control in the same season. Imperial’s application will describe how it
plans to regain well control in the same season.

Are there options available for
capping stacks?

Through ExxonMobil, Imperial has access to a variety of capping devices
and supporting equipment strategically placed around the world to provide
a rapid response to an incident. The specific capping strategy will be
included in future regulatory submissions.

What is the mood in the Inuvialuit
region?

During the February 2013 ISR tour the mood was somewhat supportive.
Imperial heard a number of times in communities that people are not
against development and they want the benefits, but that a program must
be done with environmental protection and it must be done safely.

Would like participate in training and
business opportunities from
Whitehorse and in Whitehorse. This
would include hosting workshops in
Whitehorse.

Imperial is meeting with as many communities and groups as possible to
get their input, including the IRC, which will have its own views and
Imperial will consider all of the feedback given. The challenge for
business opportunities is that the work will be done over three years and
during three short drilling seasons.

Whitehorse has engineering expertise
and a college training facility, which
you might be interested in. We'd like
to make those connections and to
make sense if it is real. We want to
understand the opportunities and
have Yukon be a part of that.

Imperial will evaluate:
o all options for northern residents to participate in the program
e potential training opportunities for residents

Are there any plans for King Point?

Imperial will finalize its OSRP in the EIS and OA application. This plan will
outline Imperial’'s commitments and logistics for spill response, including
shoreline protection. Once Imperial has evaluated its infrastructure and
equipment needs it will consult with the appropriate agencies and
stakeholders regarding the details of its plans.

Supportive of the Arctic Council and
the chair being placed with Canada
this term starting in 2013. The Arctic
Council should consider talking with
industry in their research and
development.

Imperial has not been invited to speak at the Arctic Council. However,
Imperial will consider the Arctic Council’'s developments to assist Imperial
in developing its program plans.

We are happy with devolution.

Imperial will continue to follow the progress of devolution understanding
that this will have less effect on the offshore licence areas.

We support your company if it is done
right and we would like to participate.

Imperial will record this as feedback.

13-6

Imperial Oil Resources Ventures Limited

September 2013
CCo010



Section 14.1
ANALYSIS OF POTENTIAL SIGNIFICANT
ENVIRONMENTAL EFFECTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

EFFECTS ASSESSMENT METHODS

14.1.1 PURPOSE

14.1.2 APPROACH

This PD has been compiled to meet the requirements of the EISC and the NEB
for the purposes of screening the program for significant environmental effects,
and to determine if the program should be referred for public review.

The EISC’s Environmental Impact Screening Guidelines state that analysis of
significant effects should:

o ‘Identify those elements of the proposed development that could negatively
impact on the important biophysical resources.

o Identify those elements of the proposed development that could negatively
impact on resource harvesting activities.

o Assess the significance of the potential environmental impacts, including
impacts on wildlife and wildlife habitat, before and after mitigation measures
are implemented.

o Assess the significance of the potential impacts on wildlife and resource
harvesting before and after mitigation measures are implemented.

o Rate the residual environmental and resource harvesting impacts to assess
whether the proposed development could have a significant negative
environmental impact or significant negative impacts on resource
harvesting.’

The effects assessment approach outlined in this section provides a systematic
methodology for identifying, predicting and assessing the potential effects of the
program on the environment, before implementation. The approach:

e focuses on issues of greatest concern
e addresses regulatory requirements
o addresses issues raised by the public and other stakeholders

e integrates engineering design and mitigation and monitoring programs into a
comprehensive environmental management planning process

September 2013
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Section 14.1

ANALYSIS OF POTENTIAL SIGNIFICANT EFFECTS ASSESSMENT METHODS
ENVIRONMENTAL EFFECTS

14.1.2 APPROACH (cont'd)

The assessment methodology includes an evaluation of the potential effects of
program activities on valued ecosystem and socio-economic components
(collectively referred to as VECs). Program-related effects are assessed within
the context of spatial and temporal boundaries established for the purpose of this
assessment, including direct and indirect environmental effects. The significance
of residual effects is then determined and follow-up programs proposed.

The environmental assessment for the program involves the following steps:
e scoping of the overall assessment, including:

e selecting VECs

e describing temporal and spatial boundaries

e defining parameters that will be used to characterize program-related
environmental effects and the cumulative environmental effects

o identifying standards or thresholds that will be used to determine the
significance of environmental effects

e assessing program-related environmental effects, including:

o describing the environmental pathways for effects and considering the
likelihood and consequence of an effect

e proposing mitigation and environmental protection measures to reduce or
eliminate the environmental effect

o cvaluating and characterizing residual program-related environmental
effects (i.e., the consequence of the environmental effects remaining after
application of mitigation measures)

e determining the significance of program-related residual environmental
effects and taking into account the consequence and risk of the effect

o recommending follow-up actions and monitoring to verify environmental
effects predictions and assess the effectiveness of mitigation

e assessing cumulative effects — addressing changes to the biophysical or
human environment that are caused by program activities, in combination
with other past, present and future programs, projects and activities

14.1.3 VALUED ECOSYSTEM COMPONENTS

While all components of the environment are important, it is neither practical nor
necessary to assess the potential effects of the program on every component. This
PD focuses on the VECs that have the greatest value and sensitivity and,
therefore, have the greatest degree of sensitivity to program-related activities.

Valued ecosystem components are defined as components of the environment
considered to be of ecological, scientific, resource, socio-economic, cultural,
health, aesthetic or spiritual importance, which have a potential to be adversely
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Section 14.1

ANALYSIS OF POTENTIAL SIGNIFICANT
ENVIRONMENTAL EFFECTS

EFFECTS ASSESSMENT METHODS

affected by the program. The value of a component not only relates to its role in

the ecosystem, but also to the value placed on it by humans. The VECs identified
are surrogates to focus or structure the environmental effects assessment, with an
understanding that effects on other related components of the environment would

be similar.

The VECs were identified through a relevant literature review, local knowledge
of the potentially affected area, the results of baseline studies, previous
environmental assessment experience and from lists of generally accepted VECs
among discipline experts (i.e., VECs known to be strong indicators of change).
The VECs selected for this assessment and the rationale for their inclusion are

listed in Table 14-1.

Table 14-1: Selected VECs

CCo10

VEC Description Rational for Selection
Atmospheric Includes ambient air quality and Requirement to comply with the Guideline for
environment ambient noise levels (expressed in A- Ambient Air Quality Standards in the Northwest

weighted decibels or dBA). Territories.
The potential for health implications.
Noise levels are likely to increase as a result of
program activities.
Benthos Includes benthic invertebrates living Ecological importance in the RSA.
on the seafloor (epifauna) or within Potentially affected by proposed program
the sediment of the seafloor (infauna) activities.
in the LSA, benthic macrophytes
(seaweeds) occurring in Tuktoyaktuk
Harbour and benthic habitat in the
LSA.
Coastal Shoreline habitats and seafloor in Shoreline morphologic changes are possible
landscapes nearshore areas. because of program activities.
Erosion of the shoreline might increase risk to
existing coastal populations (i.e., Tuktoyaktuk).
Oil spills during storm surges could result in
fouling large areas of coastal plain and
vegetation.
Community Community health and wellness Importance of community wellness in the ISR.
wellness includes determinants that can have
an effect on economic, physical,
mental and social well-being.
Human Health of individuals in the ISR Public concern that program activities could
health harvesting country foods. influence the health of the populations in and
around Tuktoyaktuk and other local communities.
Marine and Includes marine and anadromous fish Identified as important during traditional
anadromous and fish habitat occurring in the RSA, knowledge studies and during consultation
fish including broad whitefish, lake activities.
whitefish, round whitefish, inconnu, Ecological, social, cultural and commercial
Dolly Varden, Arctic cisco, least importance in the RSA.
cisco, Bering cisco, Arctic char, Biological indicators for marine and terrestrial
Pacific herring, Arctic cod, rainbow ecosystem health.
:Lnuer:tc’lgcr),usTaor:; :gﬂlrf)ér;‘r,Ak:?;Ié:kline Mac_kenzie River. and estuary supports spawning,
: ) rearing and feeding areas.
prickleback and northern wolffish. s
Potentially affected by proposed program
activities.
Includes several federal SARA-listed species.
September 2013 Imperial Oil Resources Ventures Limited 14-3
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ENVIRONMENTAL EFFECTS

Table 14-1: Selected VECs (cont’d)

VEC Description Rational for Selection
Marine ¢ Includes: o Identified as important during traditional
avifauna « seabirds knowledge studies and during consultation
« waterfowl activities.
« shorebirds o Ecological, social, cultural and commercial
. raptors importance in the RSA.
. passerines occurring in the RSA o Biological indicators for marine and terrestrial
« protected migratory bird areas, ecosystem health.
important bird areas and other o Potentially affected by proposed program
critical habitat areas for marine activities.
avifauna ¢ Includes several federal SARA-listed species.

Migratory and non-migratory species protected by
federal and territorial legislation.

« lIdentified as important by regulators and in the
Beaufort Sea Petroleum and Environmental
Management Tool (PEMT).

Marine e Includes: o |dentified as important during traditional
mammals « beluga whales knowledge studies and during consultation

« bowhead whales activities.

. ringed seals ¢ Ecological, social, cultural and commercial

« polar bears importance in the RSA.

e protected marine mammal zones and | ® Biological indicators for marine and terrestrial
critical habitat areas (e.g., foraging ecosystem health.
ground and migratory corridors) o Potentially affected by proposed program
activities.

¢ Includes federally SARA-listed species.

o Program activities would take place in, or
adjacent to, recognized beluga management
zones.

o Identified as important by regulators and in the
PEMT (AECOM 2010).

Terrestrial e Includes: e Importance as Inuvialuit resources (nutrition,
wildlife « barren-ground caribou clothing, cultural).
« Peary caribou o Territorial and federally protected species listings
o grizzly bear (i.e., SARA listing).
« wolf o Ecological, social, cultural and commercial
e Arctic fox importance in RSA.

o Biological indicators for terrestrial ecosystem
health (keystone species).

o Potentially effected by program activities.

o Identified as important by regulators (i.e., Peary
Caribou identified in the PEMT).

o |dentified as important during traditional
knowledge studies.

Traditional e Considers harvesting of marine e Program activities might affect traditional
land and mammals, marine birds, fish and harvesting activities.
resource use terrestrial wildlife. e An EISC requirement.

14.1.4 SPATIAL AND TEMPORAL BOUNDARIES

Boundaries provide a meaningful and manageable focus for an environmental
assessment and assist in the determination of the most effective use of available
study resources. Temporal boundaries establish the time frame during which
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ANALYSIS OF POTENTIAL SIGNIFICANT EFFECTS ASSESSMENT METHODS
ENVIRONMENTAL EFFECTS

14.1.41

14.1.4.2

program effects are assessed, and spatial boundaries (i.e., study areas) define the
geographic range over which the potential effects are likely to occur.

Temporal Boundaries

The temporal boundaries are based on the program schedule outlined in

Section 6.2.3, Phases of Activity. The drilling program for a single well is
expected to take up to four seasons to complete (i.e., during the summer open-
water seasons). The duration of drilling activities might vary from year to year
based on ice conditions in the Beaufort Sea, day-to-day ice incursions at the drill
site and the annual progress of drilling to the planned well depth.

These time frames are intended to be sufficiently flexible to capture the expected
environmental effects of the program. The environmental effects assessment will
also consider seasonal and annual variations related to VECs for all phases of the
program, where appropriate.

Spatial Boundaries

Three study areas of increasing size will be used to focus the environmental
effects assessment. The study areas have been defined based on:

the footprint of the program

the spatial extent of potential effects

traditional and local knowledge

current and proposed land use by Aboriginal groups
ecological, technical, social and cultural considerations

The study areas include the:

e site study area (SSA) — includes the footprint of the program, encompassing
all physical works and activities onshore and offshore. In particular, the SSA
includes the footprint of the drill site, the shore-based facility, the area that
might potentially be dredged in Tuktoyaktuk Harbour and the vessel and air
traffic routes to and from the drill site.

e local study area (LSA) — represents the geographic range over which the
potential effects could occur from routine activities. It includes the zone of
influence of the program that might extend beyond the SSA. The size and
geographic extent of the LSA will vary for each VEC, which will provide
justification and rationale for the geographic extent of each respective study
area. The LSA will include the SSA and surrounding areas where effects are
likely to occur, such as the EL area, areas determined by noise attenuation,
and safety and security boundaries.

e regional study area (RSA) — encompasses the maximum geographical extent
(or zone of influence) in which effects from the program could occur,
including socio-economic effects. The RSA represents the largest of the three
study areas and is defined by the ISR.

The study areas are not geographically separate. The SSA is located within the
LSA, and the LSA is located within the RSA.
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ANALYSIS OF POTENTIAL SIGNIFICANT EFFECTS ASSESSMENT METHODS
ENVIRONMENTAL EFFECTS

14.1.5

14.1.6

IDENTIFICATION OF POTENTIAL PROGRAM ACTIVITY INTERACTIONS

Before predicting and assessing effects that are likely to occur, the potential for
program activities to interact with VECs were determined and likely interactions
identified (see Table 14-2). These interactions and associated effects have been
identified based on a general understanding of the existing environment, and the
experience of technical specialists, supported by existing information and data
collected from past studies. Both direct and indirect interactions have been
identified. A direct interaction occurs when the VEC is affected by a program
component or activity. An indirect interaction occurs when one VEC is affected
by a change in another VEC (e.g., beluga whales and resource harvesting).

IMPACT DEFINITIONS AND EVALUATION OF IMPACT SIGNIFICANCE

The environmental effects that are expected to occur because of the program
have been considered for all physical works and activities during the program’s
life cycle. Where a VEC is likely to change as a result of the program activities,
the effects on the environment and the direction of the effects (i.e., positive,
neutral or negative) have been assessed by comparing the future expected
conditions against the measured existing environment. Both beneficial and
adverse effects have been identified and assessed, taking into consideration
applicable design modifications, mitigation and impact management measures,
and standard policies and practices.

Applicable mitigation measures have been identified to avoid or minimize any
likely environmental effects. Under the CEAA 2012, mitigation is defined as the
measures for the elimination, reduction or control of adverse environmental
effects of a designated project, and includes restitution for any damage to the
environment caused by those effects through replacement, restoration,
compensation or any other means. Mitigation of adverse effects has been
introduced at the program design stage, and adverse effects will be avoided to the
greatest extent practicable. Further steps to eliminate or reduce adverse effects,
including an assessment of the effectiveness of proposed technically and
economically feasible mitigation measures have been included in the assessment.
Traditional and local knowledge have also been used to identify possible
mitigation.

The significance assessment focuses on potential residual program effects on
VEC:s, taking into account feasible mitigation measures. The assessment
recognizes the widest reasonable range of potential effects without specific
regard for their respective probability of occurrence. The level of the effect is
assessed using the criteria shown in Table 14-3 and assigned a significance using
a decision tree (see Figure 14-1). This is a visual representation of possible
combinations of effects criteria leading to an overall significance conclusion of
the residual adverse effects for all identified VECs. The residual adverse effects
can be either significant or not significant. Effects that are assessed as negligible
after mitigation are considered not significant and are not assessed using the
decision tree.
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Table 14-2: VEC and Program Activity Interaction
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Program Activity Description < o 3} o T s s s - i
Routine
Mobilization/Demobilization/Support or Resupply
Vessel transit and presence e Vessel movements to and from
the drill site
e Vessel movement to the Beaufort X X X X X
Sea
e Drilling unit presence
Aircraft support e Aircraft flights to and from the X x | x | x X
shore-based facility
Transfer of supplies and e Land-to-ship transfers X °
consumables e Ship-to-ship transfers
Routine discharges e Ballast water
e Wastewater and greywater L4 L4 L4 o o L4
e Cooling water
Drilling Program
Site preparation and e Drill site preparation X X °
construction
Icebreaking and management | o |ce management for the drilling
program
X X X X
e |ce management for supply
transits
Drilling o Well spud
e Well drilling
e Cuttings disposal X X X ° X X
o Well completion
e Suspension and abandonment
Well testin i i ismi i
9 e Flaring, vertical seismic profiling X X X X X
and surveys
Onshore Support
Shore-based facility e Shore-based facility upgrades
preparation and operation . .
e Ongoing operations L] X X °
e Storage of supplies and materials
Dock construction ¢ Upgrade of dock infrastructure X | X | X | X ° X °
Harbour dredging (might not | ¢ Removal and disposal of material X | x| x| | @ X | x| o
be undertaken)
Waste disposal e Disposal of ship-generated waste ° ° ° °
and shore-based facility waste
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Table 14-2: VEC and Program Activity Interaction (cont’d)
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Non-Routine
Tier 3 spills e Subsea blowouts
e Blowout during open water X X X X X X X X X
e Blowout during fall
Tier 1 spills e Spills during open-water fuelling
e Spills from vessel collisions X X X X X X X
e Onshore spills

Note:

*  The program as a whole has the potential to affect community wellness (both positively and negatively). This will be addressed
separately in the assessment.

® = interaction is negligible and is not assessed further

X = likely effect to be assessed
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Section 14.1

EFFECTS ASSESSMENT METHODS

Table 14-3: Effects Criteria and Levels for Determining Significance

Effects Criteria Effects Level Definition
Magnitude Low Medium High
For physical VECs: For physical VECs: For physical VECs:
No violations of quality Occasional violations of quality Persistent violations. of quality
standards and guidelines. standards and guidelines. standards and guidelines.
For ecological VECs: For ecological VECs: For ecological VECs:
Affects individuals within a Affects a portion of a year-class Loss of a whole ear—c;lass or
year-class or cohort of a or cohort of a population so that it cohort of a popuI);tion or stock
population or stock within is noticeable above background ’
natural variability. conditions. For socio-economic VECs:
For socio-economic VECs: For socio-economic VECs: Has_g detectable effect on
traditional land and resource
Does not have a measurable Has a detectable effect on use or human health
effect on traditional land and traditional land and resource use consistently above baseline
resource use or human health or human health occasionally o
; o . o variability.
above baseline variability. above baseline variability.
Geographic Localized Within LSA Extensive
extent i
Effect is within the SSA. Effect extends into the LSA but Effect extends beyond the LSA.
not beyond.
Duration Short Term Medium Term Long Term
For physical VECs: . For physical VECs:
F h I VECs:
During the active drilling or paysica S . Extending past the duration of
Year-long for the duration of the
season. the program.
program.
For ecological VECs: For ecological VECs: For ecological VECs:
Recovery within one year or . Recovery in more than five
| Recovery from one to five years.
ess. years.
For socio-economic VECs: For socio-economic VECs: For socio-economic VECs:
o Effects are observed over the
Effects are limited to one . Effects extend beyond the
I duration of the program. .
drilling season. duration of the program.
Frequency Occasional Regular Continuous
. Effect to occur at regular, Effect occurs at regular and
Effect occurs infrequently. - - )
although infrequent intervals. frequent intervals.
September 2013 Imperial Oil Resources Ventures Limited 14-9
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ANALYSIS OF POTENTIAL SIGNIFICANT
ENVIRONMENTAL EFFECTS

Section 14.1

EFFECTS ASSESSMENT METHODS

Magnitude Geographic Extent Duration Frequency Significance
Low All extents All durations [====P>| All frequencies Not significant
Medium P> Localized |m==sp| All durations [mpp| All frequencies m===pp| Not significant
| Within the LSA »  Shortterm [P All frequencies P Not significant
=» Medium term Occasional |wmppl Not significant
E Regular > Not significant
Continuous m
Lp| Longterm [===P| All frequencies m
=P Extensive Short term || All frequencies [====P Not significant
E Medium term [====P> All frequencies m
Long term || All frequencies m
High Localized [==| Al durations [ All frequencies [P Not significant
Within the LSA ™| All durations [™ All frequencies m
Extensive [ | All durations [ All frequencies m
Figure 14-1: Decision Tree for Significance Determination
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Section 14.2
ANALYSIS OF POTENTIAL SIGNIFICANT
ENVIRONMENTAL EFFECTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

ROUTINE ACTIVITIES

14.2.1 VESSEL TRANSIT AND PRESENCE

14.2.1.1

In the spring, at the beginning of each drilling season, ships carrying crew
members to the drilling unit or support vessels and vessels carrying supplies are
expected to travel to the Beaufort Sea from ports outside the area. Throughout the
drilling season, vessels are expected to make regular transits between the drill
site and the shore-based facility at Tuktoyaktuk or from an offshore supply
warebarge or wareship to replenish supplies. These transits will be on average
about once every two to three days.

An initial assessment has indicated that vessel transit and presence activities will
likely interact with all the identified VECs, with the exception of benthos, marine
and anadromous fish, terrestrial wildlife and human health.

Potential Effects and Mitigation
14.21.11 Atmospheric Environment
Air Quality

Commercial marine vessels use diesel engines for propulsion and to generate
auxiliary power. These engines typically use heavy fuel oils with high sulphur
content. Diesel exhaust is a complex mixture of oxides of carbon, nitrogen and
sulphur, and unburned hydrocarbons, volatile organic compounds (VOCs) and
fine particulate matter. Sulphur dioxide (SO,) is released during fuel combustion.
Nitrogen dioxide (NO,) is formed through the oxidation of nitric oxide (NO),
which is also a product of fuel combustion. Both SO, and NO, are soluble in
water and can further oxidize to form sulphates and nitrates, both of which are
precursors to Arctic haze.

Fine particulates are emitted directly from the diesel combustion process (e.g.,
metals and carbon) as well as indirectly produced through the chemical
transformation of oxides of sulphur (SOy), oxides of nitrogen (NOy) and VOCs
into sulphates, nitrates and other organic compounds. The chemical composition
and particle size of diesel exhaust emissions vary significantly for different
engine types, engine operating conditions (e.g., idling, accelerating, decelerating)
and fuel types (e.g., high or low sulphur content). In addition to diesel exhaust,
diesel vapours might be emitted from fuel storage systems and during fuel
transfer.

In 2010, the US Environmental Protection Agency (US EPA) adopted new
standards for Category 3 engines installed on US vessels and to marine
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ANALYSIS OF POTENTIAL SIGNIFICANT ROUTINE ACTIVITIES
ENVIRONMENTAL EFFECTS

Air Quality (cont’d)

diesel fuels produced and distributed in the US. The new requirement allowed for
the implementation of Tier 2 standards in 2011 and Tier 3 standards in 2016.

Tier 3 standards for newly built engines are expected to reduce vessel NOy
emissions by 80% compared with 2010 levels. The new requirement also restricts
the production and sale of marine fuel oil above 1,000 ppm sulphur, unless the
vessel uses other methods to achieve equivalent emission reductions. The
strategy for reducing marine air emissions also includes a US-Canada designation
of an emission control area to ensure that ships operating within 200 nautical
miles of the US coasts meet the new NO, and fuel sulphur requirements (US
EPA 2009).

All marine vessels used for the program will meet the emission standards in
effect at the time of mobilization. Residual effects will include increased criteria
air contaminant (CAC) and greenhouse gas (GHG) emissions. Because of the
transient nature of vessel activity, the increase in air emissions resulting from
vessel transit and presence is predicted to be of medium magnitude, localized
extent, short-term duration and regular frequency.

Noise

Vessel movement to the Beaufort Sea and movement of supply vessels to and
from the drill site have the potential to increase noise levels in the LSA.
Above-water noise sources from marine vessels are primarily from their diesel
engines (i.e., noise emission through the exhaust stack and air intake vents).
Noise emissions vary substantially for different vessel sizes and engine types and
for different operating conditions (e.g., idling, accelerating, decelerating).

Marine vessels used for the program will be fitted with standard noise mitigation,
such as mufflers and louvers, to limit noise emissions from the exhaust stack and
air intake vents. Because marine vessels presently operate in the Beaufort Sea,
the presence of program-related vessels does not represent a qualitatively new or
different type of sound source for the area.

The residual effect will consist of increased dBA noise levels during those times
when vessels are present. The increase in noise levels because of vessel transit
and presence are not predicted to exceed guideline values provided by the
Alberta Energy Resources Conservation Board (ERCB) (2007), Health Canada
(2010) or the International Finance Corporation (IFC) (2007). The residual noise
effects are predicted to be of low magnitude, local extent within the LSA, short-
term duration and regular frequency.

14.2.1.1.2 Marine Avifauna

The potential effects of vessel transit and presence on marine birds are related to
physical injury or mortality because of collisions with vessels and infrastructure.
Some marine birds are attracted to lights at night and in low light conditions
(Montevecchi et al. 1999). Bird injury or mortality rates could increase as a result
of collisions with vessel infrastructure caused by attraction to lighting. Under
conditions of poor visibility such as low cloud cover or fog, nocturnal migrating
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birds have difficulty navigating and might be attracted to bright lights. Birds that
have lost their celestial navigation aids might enter these illuminated areas and
become confused, potentially resulting in collisions, exhaustion, or both. Birds
that are attracted might experience injury or mortality by colliding with a vessel’s
infrastructure. Birds might also become disoriented by lights, particularly during
overcast or foggy conditions, and fly continuously around them consuming
energy and delaying foraging or migration (Avery et al. 1978, Bourne 1979,

Sage 1979, Wood 1999).

Weather conditions and the magnitude of bird movements are important factors
influencing bird injury or mortality from strikes at tower structures (Crawford
1981). Moisture droplets in the air during conditions of drizzle and fog refract the
light and greatly increase the illuminated area, thus enhancing the attraction
(Montevecchi et al. 1999). Injury or mortality might also be higher during
migration periods, when large numbers of birds might be forced down to a lower
flight path or to ground level by inclement weather. Some nocturnal predators of
marine birds are more successful when hunting in illuminated areas, potentially
increasing the risk of bird predation in areas with anthropogenic lighting.

The following mitigation measures will be implemented to minimize the
potential for adverse effects on marine avifauna because of vessel presence and
movements:

o  Where permissible under safety and navigation requirements, outdoor lights
will be shielded to minimize light spillage from vessels or angled to
minimize direct illumination and reflection of the sea surface.

e Program vessels will maintain a minimum distance of 200 m from nesting
locations in accordance with best management practices for raptor
conservation (Demarchi et al. 2005).

If high-intensity staging lights are used on the drilling unit or on a support vessel
to extend work hours after dusk or before dawn, there is a risk of increasing
collisions or adverse behavioural responses by birds, which might become
disorientated by the lights. Attraction to lighting has been recorded in pelagic
birds such as albatross, petrels, and shearwater, but not the type of marine birds
that have been documented in the LSA. Furthermore, there are no IBAs in the
immediate vicinity of the LSA.

The potential for injury or mortality of marine birds from site or vessel lighting is
predicted to be of low magnitude, site-specific extent and short-term duration.
The residual effects on bird populations as a whole resulting from potential
injuries, or fatalities of individual birds, are predicted to be reversible through
natural recruitment. With proposed mitigation in place (e.g., shielded lights) the
probability of a fatality or injury from a collision with vessels because of
program lighting is considered unlikely. The long-term viability of marine bird
populations is not predicted to be affected.
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14.21.1.3 Marine Mammals

The potential effects of vessel transit and presence to marine mammals will likely
be:

e physical injury or mortality as a result of potential vessel strikes
e behavioural disturbance as a result of underwater vessel noise

Physical Injury or Mortality as a Result of Potential Vessel Strikes

Most marine mammals are fast and manoeuvrable in the water and have sensitive
underwater hearing, enabling them to avoid approaching vessels. Odontocetes
(toothed whales, such as beluga whales) and pinnipeds (e.g., seals and walrus)
are known to be highly manoeuvrable and are rarely struck by vessels (Laist et al.
2001, Jensen and Silber 2003). There are very few documented cases of seal
mortality as a result of a vessel strike (Richardson et al. 1995). Mysticetes
(baleen whales, such as bowhead whales) are the mammals most commonly
struck by vessels (Laist et al. 2001, Jensen and Silber 2003). Baleen whales are
relatively large and slow moving and potentially unable to exhibit a rapid
avoidance response to approaching vessels.

A vessel strike on a marine mammal might result in either injury or direct
mortality. Injuries are typically the result of blunt force trauma from impact with
the vessel or from lacerations from contact with the propellers. The severity of
the strike and the potential injuries inflicted is the primary determinate for
potential recovery for the animal. Most strikes occur between slow-moving
whales and vessels travelling at 14 knots or faster, with vessel sizes of 80 m in
overall length or longer (Laist et al. 2001).

Recent research shows that vessel speed is positively correlated with the
probability of a vessel strike (Kite-Powell et al. 2007, Vanderlaan and Taggart
2007). Mathematical models from current vessel-strike probability research
support the reduced probability of a vessel strike with reduced speeds. At a speed
of 10 knots, the models predicted a 30% chance of vessel strike when the whale
is directly in the vessel’s path (Kite-Powell et al. 2007, Vanderlaan and Taggart
2007). Serious or lethal strikes to whales are infrequent at vessel speeds of less
than 14 knots and are rare at speeds of less than 10 knots (Laist et al. 2001).

Marine mammals that spend a considerable amount of time at or near the surface
are at increased risk of vessel strikes. They are often physically in the path of
approaching vessels and research has shown that sound levels are lower near the
surface, providing a potential explanation as to why baleen whales are often
unresponsive to approaching vessels (Richardson et al. 1995). Acoustic
modelling around the hull of a ship further demonstrates that underwater sound
levels might be lowest directly off the bow ahead of an oncoming vessel, in
comparison to the sides and behind the stern (Terhune and Verboom 1999).
Therefore, baleen whales are more susceptible to potential ship strikes when they
are in the direct path of a vessel.
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After mitigation, physical injury or mortality as a result of potential vessel strikes
are predicted to be of low magnitude, extensive, short-term duration and
occasional frequency.

Behavioural Disturbance as a Result of Underwater Vessel Noise

Vessel operations at the proposed well sites and along the marine resupply
corridor will introduce underwater noise to the marine environment and might
cause marine mammals to avoid affected habitat areas. This could potentially
include displacement of animals from important foraging and breeding areas,
disruptions to the annual migration of marine mammals in the RSA and their
availability for harvest. Marine mammals that occur near the program area likely
have prior experience with vessel presence and underwater noise from existing
traffic and natural acoustic sources (e.g., surface agitation, such as wind and
waves). The individual and species-specific reactions to anthropogenic noise
might include no reaction, subtle reaction (e.g., change in breathing rate) and
obvious reaction (e.g., altering swim direction and avoidance).

Underwater noise has the potential to cause an avoidance response or auditory
masking (interference with communication space) in marine mammals. In the
extreme case, these effects could lead to a change in migration patterns, reduced
foraging efficiency, increased energy expenditure and reduced fecundity and
population health. The majority of underwater noise generated by a moving
vessel is from propeller cavitation (Mitson 1995). Operational aspects are also
important, for example, speed and sudden course alterations. Maintaining
constant speed and avoiding rapid changes in speed generates an even level of
noise output (Mitson 1995).

Several mitigation measures and program design features will be implemented to
reduce the potential for behavioural disturbance and acoustic masking effects,
and to minimize the potential for vessel strikes on marine mammals, including:

o limiting vessel speeds
o following established shipping lanes
e maintaining a constant course and speed

e implementing a Marine Mammal Management Plan (MMMP), including the
use of marine mammal observers (MMOs)

To the extent practicable, vessel speeds will be kept at a minimum (less than

12 knots) when operating in the marine transit corridor during ingress and egress
between the embarkation port and the program area, along the marine resupply
corridor between Tuktoyaktuk Harbour and the proposed well sites, and along the
route to potential vessel overwintering areas in the vicinity.

Program vessels will follow established shipping lanes and navigational routes
typically used for transit in the RSA and adjacent areas. In addition, program
vessels will maintain a constant course and speed, to the extent practicable, when
operating in the RSA. However, as necessary for safe operations, during ice
management operations vessels might require flexibility or freedom to
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Behavioural Disturbance as a Result of Underwater Vessel Noise
(cont’d)

manoeuvre, including making rapid changes in speed and direction to respond to
changing ice conditions.

As part of the EPP, an MMMP will be implemented on the drilling unit and
support vessels during the course of the drilling program and will include placing
accredited MMOs on board the program vessels to monitor for marine mammals
during active drilling operations and while navigating within designated shipping
lanes. The MMOs will oversee mitigations set out in the MMMP, including:

o notifying the vessel’s Master if there is a concern of the vessel striking a
marine mammal (personnel will then make a decision if actions are required
to avoid a possible ship strike on a marine mammal, which might include
reducing the vessel’s speed, if safe to do so, until the animal has travelled
clear of the vessel’s course)

e only in the case of an emergency will vessels approach within 300 m of a
polar bear observed on sea ice or any marine mammal engaged in feeding
activities (for all other marine mammal encounters, vessels will not approach
within 100 m of a marine mammal)

e if marine mammals approach within 100 m of a vessel, the vessel would
reduce its speed and, if possible, cautiously move away from the animal (if it
is not possible for a vessel to move away from or detour around a stationary
marine mammal or group of marine mammals, the vessel will reduce its
speed and wait until the animal moves at least 100 m from the vessel before
resuming speed)

o all program vessels will operate in such a way as to prevent the separation of
an individual member of a group of marine mammals from other members of
the group

o if weather conditions require, such as when visibility decreases, all program
vessels would adjust speed accordingly to avoid the likelihood of the vessel
striking an animal

e MMOs will maintain a daily log of sightings, sighting locations, recordable
incidents and other ancillary marine mammal data throughout the drilling
program (MMOs will also prepare an annual field report summarizing
marine mammal sighting information collected as part of the program)

After mitigation, behavioural disturbance as a result of underwater vessel noise
are predicted to of low magnitude, extensive, short-term duration and occasional
frequency.

14.21.1.4 Coastal Landscapes

Under certain circumstances, vessel transits in and out of Tuktoyaktuk Harbour
have the potential to increase erosion of the adjacent shoreline and seafloor
because of vessel-generated waves (wake wash) or currents generated by the
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propeller (propeller wash). The size of vessel wake wash is dependent on water
depth, vessel speed, distance from the vessel sailing line and vessel
characteristics (primarily displacement and hull geometry). The erodibility of the
shoreline or seafloor is dependent on the nature of the shoreline, seafloor
topography (or bathymetry) and seafloor soils (e.g., the grain size and the effects
of permafrost). The effects of wake wash and propeller wash can be determined
through comparison of the energy of the local natural waves and currents to those
generated by vessels. If vessels in the harbour operate at reduced speed and can
maintain navigation or heading in response to wind and wave conditions, then
wake and wash effects on the shoreline would be minimized.

It is expected that the potential effects from vessels will be mitigated through
controlling vessel speed near the shoreline and in shallower water and by using a
selected number of sailing routes. The evaluation of potential effects of vessel
transits is predicted to be of medium magnitude, local extent within the LSA,
short-term duration and regular frequency (every two to three days).

14.21.1.5 Traditional Land and Resource Use

Vessel transit and presence will have a limited overlap with traditional
harvesting. The program drilling and ice management activities will occur at a
significant distance from the shore (about 150 km). Consequently, no potential
effects are predicted on nearshore fish harvesting.

Fishing occurs throughout Kugmallit Bay during the spring, summer and fall.
Beluga whale harvesting occurs during June, July and August. Program vessel
transits are not expected to affect fish harvesting in the larger bay because the
vessels will not be close to shore where fish harvesting normally occurs. Vessels
will arrive in the Beaufort Sea early in the season, before fishing activities begin,
and will leave the Beaufort Sea after the fish harvesting has ended. There will be
limited overlap of vessel transits with traditional fish harvesting activities.

Although seals are also harvested along the coastal areas near Tuktoyaktuk,
available traditional knowledge information suggests they are harvested further
away from the hamlet. Therefore, program-related activities are not predicted to
have any overlap with seal harvesting.

Vessel transit and presence has the potential to indirectly affect the traditional
harvesting of marine mammals (i.e., whales, seals and polar bears), marine birds
and fish. Vessel transit in and out of Tuktoyaktuk Harbour will likely occur in
areas that are traditional harvest locations and, therefore, this activity has the
potential to directly affect harvesting activities. For example, to avoid collisions,
program vessels would need to alter their courses, where practicable, or
harvesters might need to move their boats or fishing nets.

Indirect effects would result from changes to populations of harvest species
(birds and mammals) previously assessed in Sections 14.2.1.1.2, Marine
Avifauna and 14.2.1.1.3, Marine Mammals. The effects of underwater noise on
marine mammals are predicted to be of low magnitude and short-term duration.
Potential mortality and injury to marine birds and marine mammals as a result of
vehicle strikes (i.e., terrestrial impacts associated with shore-based facilities) are
also predicted to be of low magnitude and short-term duration. There will likely
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14.2.1.2

14.21.1.5 Traditional Land and Resource Use (cont’d)

be no effects on fish, marine birds or terrestrial mammals from vessel transit and
presence. Although there might be a small effect on the availability of marine
mammals and marine birds, the effect is expected to fall within the normal
variation of wildlife availability. The effect on traditional resource harvesting is
predicted to be of low magnitude, local extent within the LSA, medium-term
duration and regular frequency.

Mitigation measures for direct effects include reducing vessel speed, adjusting
direction of travel to avoid harvesting boats and timing vessel excursions to avoid
transits during community hunts (e.g., beluga whales). Implementation of
mitigation measures is expected to reduce the predicted direct effects of vessel
transit on harvesting (i.e., low magnitude, localized extent, medium-term
duration and occasional frequency).

Imperial will implement a process to provide compensation related to potential
effects on traditional harvesting for those circumstances where, despite
mitigation, there is an effect on current or future harvesting activities. The
objective of the wildlife compensation program would be to compensate
Inuvialuit harvesters for actual subsistence or commercial losses resulting from
activities associated with the program. Compensation could cover the following:

e damage or loss of harvesting equipment

e loss or reduction of income

e loss or reduction in wildlife harvest

e adverse changes to the quality of the harvest

The types of compensation could include:

relocation costs for equipment
replacement of equipment
provision of wildlife products
cash settlements

Significance of Residual Effects

A summary of the effects of vessel transit and presence, mitigation and the
significance of residual effects is provided in Table 14-4.

14.2.2 AIRCRAFT SUPPORT

The existing airstrip in Tuktoyaktuk is expected to be used for air transportation.
For drilling workforce rotations, two or more helicopters are expected to be
chartered to make regularly scheduled transits between the Tuktoyaktuk airstrip
and the drilling unit and icebreakers, averaging about one flight per day.
Helicopters and fixed-wing aircraft might also be used for ice reconnaissance.

An initial assessment indicated that aircraft support activities will likely interact
with all the identified VECs, with the exception of benthos, marine and
anadromous fish, coastal landscapes and human health.
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Table 14-4: Effects, Mitigation and Significance — Vessel Transit and Presence

Measures of Residual Effects

Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Atmospheric Increase in CAC and GHG. All marine vessels used for the program will meet Medium Localized Short term Regular Not significant
environment the emission standards in effect at the time of

mobilization.
Increase in dBA noise Marine vessels used for the program will be fitted Low Within LSA Short term Regular Not significant
levels. with standard mitigations, such as mufflers and
louvers, to limit noise emissions from the exhaust
stack and air intake vents.
Marine avifauna Physical injury or mortality Shield outdoor lights to minimize light spillage. Low Site- Short term Occasional Not significant
from collisions with vessels Keep activities limited to daylight hours as much as specific/
and associated possible (summer season during extended daylight). localized
infrastructure. Avoid nesting locations and sensitive bird habitat
areas.
Marine mammals Physical injury or mortality All marine vessels will be subject to vessel speed Low Extensive Short term Occasional Not significant
as a result of potential restrictions and will follow established shipping
vessel strikes. routes in the RSA.
All marine vessels will adhere to mitigation set out in
the program-specific MMMP.
Behavioural disturbance as All marine vessels will be subject to vessel speed Low Extensive Short term Occasional Not significant
a result of underwater vessel restrictions and will follow established shipping
noise. routes in the RSA. All marine vessels will adhere to
mitigation set out in program-specific MMMP.
Coastal Waves or currents Minimize vessel speed in shallow coastal waters. Medium Within LSA Short term Regular Not significant
landscapes generated by vessel transit Constraints on navigation on selected waterway
resulting in morphologic routing.
change of the shoreline or
seafloor.
Traditional land Vessel transit affecting See mitigation for marine avifauna and marine Low LSA Short term Regular Not significant
and resource use harvested populations. mammals.
Vessel transit affecting Reduce vessel speed and adjust direction of travel Low Localized Medium Regular Not significant
harvesting activities. to avoid harvesting activities. term
Schedule vessel excursions to avoid transits during
community hunts (e.g., beluga whales).
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14.2.2.1

Potential Effects and Mitigation
14.2.211 Atmospheric Environment
Air Quality

The high-temperature combustion of jet fuel by aircraft engines produces water
vapour, CO,, NOy, SOy, hydrocarbons, VOCs, CO and particulate matter. As
with marine vessel emissions, the SO, and NO, are soluble in water and can
further oxidize to form sulphates and nitrates, both of which are precursors to
Arctic haze.

Fine particulates are emitted directly from fuel combustion and are also produced
through the transformation of SO,, NO, and VOCs in the atmosphere. These fine
particulates might include sulphates, nitrates, organic compounds, elemental
carbon and metal compounds. The chemical composition and particle size of jet
fuel emissions vary significantly for different engine types, engine operating
conditions (e.g., idle, takeoff, landing, cruising) and fuel types (e.g., JP-4, JP-8).

Transport Canada regulates aircraft exhaust emissions in accordance with
standards established by the International Civil Aviation Organization. All
aircraft used for the program will meet emission standards in effect at the time of
mobilization. Residual effects will include increased CAC and GHG emissions.
Because of the transient nature of aircraft activity, the increase in air emissions
caused by aircraft support is predicted to be of low magnitude, local extent,
short-term duration and regular frequency.

Noise

Program-related helicopter flights have the potential to increase noise levels in
the RSA. Noise from helicopters is related to the interaction of the spinning rotor
with the air and with the engine. To mitigate potential noise effects from aircraft
support, consultation with local communities and stakeholders will be undertaken
to identify preferred aircraft flight times, corridors and altitudes. In addition, the
existing Tuktoyaktuk airstrip will be used for air transportation and, therefore,
program-related helicopter flights do not represent a qualitatively new or
different type of sound source for the area.

The residual effect will consist of increased dBA noise levels during those times
when helicopters are operating. During times when helicopters are operating, the
noise levels might exceed the guideline or criteria values provided by the ERCB
(2007), Health Canada (2010) or IFC (2007). The residual noise effects are
predicted to be of medium magnitude, extensive, short-term duration and regular
frequency.

14.2.2.1.2 Marine Avifauna

Noise from program aircraft support could result in behavioural disturbance of
marine avifauna. Passing aircraft noise is expected to result in low, short-term
disturbances of marine birds over a localized area. Marine birds generally
respond to low-altitude (less than 600 m) passing aircraft with a flush or dive
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response and, in some cases, with a flight response (Manci et al. 1988). Nesting
seabirds are a primary concern as the effects of noise might cause them to panic
and temporarily abandon their nest leaving it unprotected from predators and
potentially causing eggs to break (Burger 1981). However, several studies have
reported little to no response by nesting seabirds to aircraft noise as long as noise
levels remain below 85-95 dB (Burger 1981, Brown 1990).

Mitigation measures will be implemented to prevent behavioural effects from
noise on marine avifauna, including:

e adherence to the EISC Flight Altitude Guidelines (these consider different
aircraft, wildlife species and situations applicable in the ISR [see
Table 14-5], and in the case of birds, program aircraft operations will
maintain travel at altitudes greater than 650 m, whenever possible)

e program aircraft operators will be made aware of the location of sensitive
bird areas along the flight path, including nearby seabird colonies, and will
maintain altitudes above 1,100 m

e pilots will be instructed to travel in a direct path to and from their destination
avoiding sensitive bird areas, including local seabird colonies (as safe travel
allows)

e ifaircraft are required to detour into the path of seabird colonies, pilots will
be instructed to avoid repeatedly flying over the same colony

After mitigation, the effects of aircraft support on marine birds are predicted to
be of low magnitude, local extent within the LSA, short-term duration and
occasional frequency.

14.2.21.3 Marine Mammals

Noise from program aircraft support might result in behavioural disturbance of
marine mammals. Sound produced in air does not efficiently transmit
underwater. Effects of noise produced by program aircraft will only affect marine
mammals near the surface, or in the case of seals, resting on the surface of the sea
ice directly underneath a passing aircraft. Information is limited on how aircraft
noise might elicit adverse reactions in marine mammals. Seals have been shown
to exhibit a startled reaction to noise from low-altitude aircraft, although animals
returned to their normal activities after several minutes (Manci et al. 1988).
Effects of aircraft noise on marine mammals in the water are described as being
minimal when aircraft maintain an altitude greater than 600 m (LGL 2005).
Effects are expected to be of low to negligible magnitude, short-term duration
and occasional in frequency.

The following mitigation measures will be implemented to minimize behavioural
effects from aircraft noise on marine mammals:

o flights will adhere to the EISC Flight Altitude Guidelines (these guidelines
take into account the type of aircraft, the type of wildlife receptor and
variable logistical situations applicable in the ISR)
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14.2.21.3 Marine Mammals (cont’d)
e aircraft will travel at flight altitudes greater than 600 m, as safe navigation
allows

e program aircraft operators and pilots will be made aware of the location of
sensitive marine mammal areas along the flight path

e aircraft operators and pilots will be instructed to travel in a direct path to and
from their destination avoiding sensitive marine mammal areas (as safe travel
allows)

With mitigation in place, the effects of aircraft support on marine mammals are
predicted to be of low magnitude, local extent within the LSA, short-term

duration and occasional frequency.

Table 14-5: Environmentally Acceptable Minimum Flight Altitudes

concentrate (sanctuaries, colonies,
moulting areas).

Recommended
Aircraft Type Species or Situation Altitude Source
Not specified Over areas likely to have birds. > 650 m (2,100 ft) CWS (WMAC NWT)
Not specified Over areas where birds are known to >1,100 m (3,500 ft) | CWS (WMAC NWT)

Subsonic aircraft

Over large mammals during ferry flights.

> 300 m (975 ft)

GNWT-ENR (WMAC
NWT)

Subsonic aircraft

During wildlife surveys.

> 100 m (325 ft)

GNWT-ENR (WMAC
NWT)

Subsonic aircraft

Aeromagnetic surveys in areas with large
mammals.

Timing should be
restricted rather
than altitude.

GNWT-ENR (WMAC
NWT)

Not specified When flying point to point in vicinity of > 610 m (2,000 ft) TC (WMAC NS)
caribou and other wildlife species.
Not specified Over parks, reserves and refuges. > 610 m (2,000 ft) TC
Not specified Over areas where there are beluga and > 300 m (975 ft) FJMC
bowhead whales.
Not specified Beluga Management Zone 1. > 760 m (2,500 ft) Tourism Guidelines
Beluga Management
Plan (FJMC)
Not specified Beluga Management Zone 2. > 610 m (2,000 ft) Tourism Guidelines
Beluga Management
Plan (FJMC)
14.2.21.4 Terrestrial Wildlife
Aircraft support has potential to interact with terrestrial wildlife species (i.e.,
barren-ground caribou, Peary caribou and grizzly bear) occurring in the LSA and
adjacent areas.
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Barren-Ground Caribou

The effects of fixed-wing aircraft and helicopters on barren-round caribou are
reasonably well understood. Numerous studies have been completed in the
northern Yukon and Alaska to test effects of aircraft altitude, type of aircraft,
season and terrain on caribou activity and group size (Calef et al. 1976). When
aircraft flew at altitudes of less than 60 m, panic and escape behaviour reactions
were observed in a high percentage of caribou groups with several animals
reported to have sustained injuries during their flight response. The caribou also
spent a large amount of energy as a response to the panic and escape behaviour.

The Bluenose West and the Cape Bathurst caribou herds overwinter on the
southern portion of the Tuktoyaktuk Peninsula and the Tuktoyaktuk Peninsula
herd is present year-round. Flying at minimum aircraft altitudes as specified by
the EISC Flight Altitude Guidelines will minimize disturbance, energy loss and
the potential of injuries to the animals (Calef et al. 1976).

Peary Caribou

Studies have shown that Peary caribou cows and calves are the most affected by
helicopter overflights (Reimers and Colman 2003). The effects of helicopter
activity on caribou appeared to be temporary. However, the energy use during
aircraft activity and the long-term effects on the animals are unknown (Reimers
and Colman 2003).

Peary caribou are not expected to be in the area of the flight corridors for aircraft
support and, therefore, no interaction is predicted.

Grizzly Bear

Grizzly bears appear to be more susceptible to helicopter disturbance than to
fixed-wing aircraft. It has been reported that bear responses vary depending on
the time of year and might range from:

e loss of habitat because of avoidance or displacement
o disturbance of bears during denning, causing abandonment of dens
e physiological or behavioural stress (Feldhamer et al. 2003)

Grizzly bears are known to occur and den on the Tuktoyaktuk Peninsula
(Community of Tuktoyaktuk et al. 2008). Flying at minimum aircraft altitudes, as
specified by the EISC Flight Altitude Guidelines, is predicted to minimize
disturbance at all times of the year and is predicted to mitigate the negative
consequences of aircraft disturbance (i.e., avoidance of habitat, den abandonment
and physiological stress).

Based on the implementation of the proposed mitigation measures, the effects of
aircraft support activities and terrestrial wildlife is predicted to be negligible.

14.2.2.1.5 Traditional Land and Resource Use

Aircraft support has the potential to indirectly affect the traditional harvesting of
marine mammals (i.e., whales, seals and polar bears), marine birds and terrestrial
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14.2.2.2

14.2.21.5 Traditional Land and Resource Use (cont’d)

mammals. Indirect effects would result from changes to populations of harvest
species (e.g., birds, marine mammals and caribou) previously assessed in
Sections 14.2.1.1.2 to 14.2.1.1.4. After mitigation, the effects of noise from
support aircraft are predicted to be low for marine birds and marine mammals,
and negligible for marine and anadromous fish and terrestrial mammals.
Consequently, the effects of noise from support aircraft are considered not
significant.

As a result of noise from aircraft support, the program might cause some
behavioural disturbance to harvested species. However, traditional harvesters are
not likely to notice the additional effects on the availability of species for
harvesting, as the effects are predicted to fall within the range of normal
variation. Therefore, the program effects on traditional harvesting of marine
birds, marine mammals and terrestrial mammals are predicted to be of low
magnitude, local extent within the LSA, medium-term duration and occasional
frequency.

As previously described in Section 14.2.1.1.5, Imperial will implement a wildlife
compensation program that will provide compensation (where appropriate) to
traditional harvesters, if the program interferes with these activities.

Significance of Residual Effects

A summary of the effects of air support, mitigation and the significance of
residual effects is provided in Table 14-6.

14.2.3 TRANSFER OF SUPPLIES AND CONSUMABLES

Drilling operations at the drill site will require large quantities of supplies,
including pipe, drilling fluids, cement and other materials, fuel, parts and
equipment. Food, medical supplies and other consumables will be required for
the crews on the drilling unit and support vessels. Options for resupply of
consumables could include:

e use of a supply warebarge or wareship to transport all of the supplies
expected to be required for a single season (the vessel would be positioned at
the drill site and consumables transferred to the drilling unit, as required)

e use of a shore-based facility, transferring consumables to the drilling unit via
supply vessels

Interactions related to these requirements are likely to be related to the ship-to-
ship and shore-to-ship transfer of supplies and consumables.

An initial assessment indicated that resupply activities will likely have a
negligible interaction with marine avifauna and the potential to interact with air
quality.
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Table 14-6: Effects, Mitigation and Significance — Aircraft Support

Measures of Residual Effects Significance of
VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency | Residual Effect
Atmospheric Increase in CAC and GHG Al aircraft used for the program will meet the Low Localized Short term Regular Not significant
environment emissions. emission standards in effect at the time of
mobilization.
Increase in dBA noise Consultation with community stakeholders will be Medium Extensive Short term Regular Not significant
levels. undertaken to identify preferred aircraft flight times,
corridors and altitudes.
Marine avifauna Behavioural disturbance as Implement the EISC Flight Altitude Guidelines. Low Within LSA Short term Occasional Not Significant
a result of noise. Aircraft operators will be made aware of the location
of sensitive bird areas along the flight path,
including nearby seabird colonies.
Aircraft operators will be instructed to travel in a
direct path to and from their destination avoiding
sensitive bird areas, including local seabird colonies
(as safe travel allows).
If required to detour into the path of seabird
colonies, aircraft operators will be instructed to
avoid repeatedly flying over the same colony.
Marine mammals Behavioural disturbance as Implement the EISC Flight Altitude Guidelines. Low Within LSA Short term Occasional Not Significant
a result of noise. Aircraft operators will be made aware of the location
of sensitive marine mammal areas along the flight
path.
Aircraft operators will be instructed to travel in a
direct path to and from their destination avoiding
sensitive marine mammal areas (as safe travel
allows).
Terrestrial wildlife Behavioural disturbance to Implement the EISC Flight Altitude Guidelines. Negligible - - - Not significant
barren-ground caribou and
grizzly bears as a result of
noise.
Traditional land Indirect effects of aircraft See mitigation for marine avifauna and marine Low Within LSA Medium Occasional Not significant
and resource use support activities on harvest mammals. term
species.

September 2013
CCo10

Imperial Oil Resources Ventures Limited

14-25




Section 14.2

ANALYSIS OF POTENTIAL SIGNIFICANT ROUTINE ACTIVITIES
ENVIRONMENTAL EFFECTS

14.2.3.1

14.2.3.2

Potential Effects and Mitigation

14.2.3.1.1 Atmospheric Environment
Air Quality

The use of heavy equipment during the transfer of supplies from shore-to-ship or
ship-to-ship will result in CAC and GHG emissions. It is expected that all heavy
equipment will use diesel fuel, and that air emissions will have a composition
similar to the emissions described for vessel transit and presence in

Section 14.2.1.

Changes to air quality resulting from resupply activities will be reduced through
the use of standard mitigation and management practices, such as the use of
equipment with current emission control technologies, reducing unnecessary
idling of equipment and regular maintenance of equipment. Residual effects are
predicted to be of low magnitude, localized extent, short-term duration and
regular frequency.

Noise

The use of heavy equipment during the transfer of supplies from shore-to-ship or
ship-to-ship has the potential to increase background noise levels in the LSA.
Sound sources from heavy equipment include diesel engines, electric motors,
electrical generators and backup alarms. Sound emissions from specific heavy
equipment vary substantially.

Noise mitigation implemented during resupply activities is expected to include:

e advising nearby residents of particularly noisy activities and scheduling these
events to reduce community disruption

e ensuring that all internal combustion engines are fitted with appropriate
muffler systems

e taking advantage of acoustical screening from existing on-site buildings to
shield nearby dwellings from equipment noise

Furthermore, heavy equipment currently operates in Tuktoyaktuk and so the
presence of program-related heavy equipment for resupply activities does not
represent a qualitatively new or different type of sound source for the area.

The residual effect will consist of increased dBA noise levels during resupply
activities. The increase in noise levels because of resupply activities are not
expected to exceed guideline or criteria values provided by the ERCB (2007),
Health Canada (2010) or the IFC (2007). The residual noise effects are predicted
to be of low magnitude, local extent within the LSA, short-term duration and
regular frequency.

Significance of Residual Effects

A summary of the effects related to resupply activities, mitigation and the
significance of residual effects is provided in Table 14-7.
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Table 14-7: Effects, Mitigation and Significance — Transfer of Supplies and Consumables

Measures of Residual Effects .
Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency | Residual Effect
Atmospheric Increase in CAC and GHG ¢ Use equipment with current emission control Low Localized Short term Regular Not significant
environment emissions. technologies

¢ Reduce unnecessary idling.
o Perform regular equipment maintenance.

Increase in dBA noise o For shore-to-ship transfer, advise nearby residents Low Within Short term Regular Not significant
levels. of particularly noisy activities and scheduling events LSA
to reduce community disruption.

o Ensure all internal combustion engines are fitted with
appropriate muffler systems.

» Take advantage of acoustical screening from
existing on-site buildings to shield nearby dwellings
from equipment noise.
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14.2.4 ROUTINE DISCHARGES

Routine discharges from maritime operations could include domestic wastewater
(greywater), sewage (blackwater), washdown and drainage from decks and
exposed structures, cooling water, ballast water and bilge water. All ships in the
fleet are subject to international maritime law, including the MARPOL 73/78
International Convention for the Prevention of Pollution from Ships and the
provisions of the Arctic Shipping Pollution Prevention Regulations and Arctic
Waters Pollution Prevention Regulations. All potential discharges will follow a
program-specific WMP. The plan will be developed in accordance with the
NEB’s Offshore Waste Treatment Guideline and will meet the applicable
regulations, such as Canada Oil and Gas Drilling and Production Regulations
and Regulations for the Prevention of Pollution from Ships and for Dangerous
Chemicals.

Some capacity might exist on some of the larger vessels to collect and hold
drainage water in limited amounts, but drainage from the ship’s structure (above
the waterline) into the sea cannot be avoided. Decks will be kept clean to prevent
draining water from mixing with oil stains, chemical stains, granular or finer
material, or other residue on the surface of any deck. Bilge water and any
collected drainage water will be processed through oil-water separators on each
ship and will be monitored for oil concentration before release. Discharge of oily
mixtures is prohibited in Canadian Arctic waters.

Greywater will be discharged directly to the sea, as treatment of greywater is not
required before release under MARPOL 73/78. It is possible that greywater
discharges will contain residual chlorine in very low amounts. This chlorine will
react with organic matter in the surface mixed layer and become inactive.
Sewage and domestic waste will be processed through treatment plants on each
ship before discharge to the sea. Discharge of treated blackwater and macerated
food waste might increase biological oxygen demand in the surface mixed layer,
but it is unlikely it will have any appreciable (or detectable) effect on the
dissolved oxygen content of waters in the program area, including those adjacent
to any vessels involved in program activities.

Cooling water is generally part of a closed loop system. Seawater pumped or
taken onboard for this purpose will not be contaminated or mixed with water
from other sources before it is returned to the sea during normal operations.

If ballast water discharge were required, it would be governed by a Ballast Water
Management Plan, including onboard treatment. All mitigation described in the
IMO Convention for the Control and Management of Ship’s Ballast Water and
Sediments (2004), including federal guidance specific to Canadian waters, would
be implemented. The Ballast Water Management Plan would be compliant with:

o Ballast Management Control and Management Regulations

e IMO Resolution A.868(20), Guidelines for the Control and Management of
Ships’ Ballast Water to Minimize the Transfer of Harmful Aquatic
Organisms and Pathogens, in particular Section 7.1
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o the Model Ballast Water Management Plan developed by the International
Chamber of Shipping and the International Association of Independent
Tanker Owners

e Regulation B-1 of the IMO’s International Convention for the Control and
Management of Ships’ Ballast Water and Sediments

e Part B of Annex 5 to Resolution MEPC.127(53), Guidelines for Ballast
Water Management and Development of Ballast Water Management Plans

Water column chemistry in the RSA is low in pollutants and other contaminants.
It is unlikely that any unintended discharges to the sea during program activities
(or any discharges allowed under Canadian regulations or in accordance with
international conventions) will affect water quality. Short-term effects offshore or
nearshore during vessel transits (if any) would be negligible compared to other
maritime activity in the region.

If potential effects from all types of routine discharges are mitigated properly and
standard industry good practices at sea are followed, including compliance with
all applicable regulations and conventions, the significance of residual effects on
VECs will be negligible and are not considered further.

14.2.5 DRILL SITE PREPARATION

14.2.5.1

The proposed drilling plan calls for completion of one or more exploration wells
over the course of up to four drilling seasons. Site preparation activities include
the annual positioning and mooring of the drilling unit, well spudding during the
2020 open-water season and plugging and abandoning the well at the end of the
program.

Site preparation and construction is only predicted to interact with the
atmospheric environment and benthos.

Potential Effects and Mitigation
14.2.5.1.1 Atmospheric Environment
Air Quality

The use of ship-board equipment for drill site preparation and construction will
result in CAC and GHG emissions. It is expected that all equipment will use
diesel fuel, and that air emissions will have a composition similar to the vessel
emissions described for vessel transit and presence in Section 14.2.1.

Changes to air quality resulting from drill site preparation and construction will
be reduced through the use of standard mitigation and management practices,
such as the use of equipment with current emission control technologies,
reducing unnecessary idling of equipment and regular maintenance of equipment.
Residual effects are predicted to be of medium magnitude, localized extent, and
short-term duration and continuous during drill site preparation.

September 2013
CCo10

Imperial Oil Resources Ventures Limited 14-29



Section 14.2

ANALYSIS OF POTENTIAL SIGNIFICANT ROUTINE ACTIVITIES
ENVIRONMENTAL EFFECTS

14.2.5.2

Noise

The use of ship-board equipment for drill site preparation and construction has
the potential to increase noise levels in the LSA. Above-water sound sources
from drill site preparation and construction are expected to be similar to those
from vessel transit and presence (see Section 14.2.1.1.1, Atmospheric
Environment), but with a greater quantity of ship-board equipment in operation.

Marine vessels used for the program will be fitted with standard mitigation, such
as mufflers and louvers, to limit sound emissions from the exhaust stack and air
intake vents. Noise mitigation for other equipment for drill site preparation and
construction will be identified and implemented as appropriate — in particular, all
internal combustion engines will be fitted with appropriate muffler systems.

The residual effect will consist of increased dBA noise levels. The increase in
noise levels because of drill site preparation and construction are not predicted to
exceed guideline values provided by the ERCB (2007), Health Canada (2010) or
the IFC (2007). The residual noise effects are predicted to be of low magnitude,
local extent within the LSA, short-term duration and regular frequency.

14.2.5.1.2 Benthos

The drilling unit anchoring and well spud installation might result in a loss or
alteration of benthic habitat in the immediate vicinity of the spud and anchor
locations from the breakage and fragmentation of hard substrate in these areas.
These activities might also result in direct mortality of benthic organisms via
direct physical effects on the seafloor, such as smother by sediment (Lissner et al.
1991). There is limited information available on the recolonizing capacity of
hard-substrate benthic species in the program area. However, the predicted
effects on benthos will be of low magnitude and localized over a short distance.
It is expected that after the drilling unit anchoring and well spud installation are
complete that recolonization of benthic invertebrates will be sufficient to mitigate
temporary effects on the local benthic invertebrate community. Effects are not
expected at the population level, as benthic organisms are generally widely
distributed, and recovery, in terms of both diversity and abundance, occurs
rapidly in response to localized effects. No further mitigation is proposed for the
effects of drilling unit anchoring and well spud installation on benthos.

Significance of Residual Effects

A summary of the effects related to drill site preparation, mitigation and the
significance of residual effects is provided in Table 14-8.

14.2.6 ICEBREAKING AND ICE MANAGEMENT

It is expected that icebreaking will be required to clear a path for the drilling unit,
tankers and wareships into and out of the Beaufort Sea at the beginning and end
of each season. It might also be required as part of the ice management around
the drill site throughout the drilling season. It is unlikely that ice conditions in
and around Tuktoyaktuk Harbour will require icebreaking, although some might
be required in the vessel transit path from Tuktoyaktuk to the offshore drill site.
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Table 14-8: Effects, Mitigation and Significance — Drill Site Preparation and Drilling

Measures of Residual Effects

Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Atmospheric Increase in CAC and GHG Use equipment with current emission control Medium Localized Short term Continuous Not significant
environment emissions. technologies.

Reduce unnecessary idling.
Perform regular equipment maintenance.
Increase in dBA noise Marine vessels used for the program will be fitted Low Within LSA Short term Regular Not significant
levels. with standard mitigation, such as mufflers and
louvers to limit noise emissions from the exhaust
stack and air intake vents.
All internal combustion engines will be fitted with
appropriate muffler systems.
Benthos Loss or alteration of benthic None required. Low Within LSA Short term Occasional Not significant
habitat or direct mortality
from physical impacts on the
seafloor related to drilling
unit anchoring and well spud
installation.
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14.2.6 ICEBREAKING AND ICE MANAGEMENT (cont’d)

14.2.6.1

An initial assessment indicated that icebreaking and ice management activities
will likely interact with all the identified VECs, with the exception of benthos,
marine and anadromous fish, coastal landscapes and human health.

Potential Effects and Mitigation
14.2.6.1.1 Atmospheric Environment
Air Quality

The effects of icebreaking and ice management on the atmospheric environment
will be the same as those described for vessel transit and presence in
Section 14.2.1.

Noise

The effects of icebreaking and ice management on the above-water noise levels
will be the same as those described for vessel transit and presence in
Section 14.2.1.

14.2.6.1.2 Marine Mammals

The potential effects of icebreaking activities on marine mammals include:
e behavioural disturbance as a result of underwater icebreaker noise

e physical injury or mortality as a result of physical interaction with
icebreakers

e disruption of existing ice habitat and potential entrapment effects
Behavioural Disturbance as a Result of Underwater Icebreaker Noise

The type of ice present in the program area will strongly influence the types of
marine mammals frequenting the area and the nature of the icebreaker operations
required. In loose pack ice, ship speed and underwater noise might be similar to
that observed in open water (Richardson et al. 1995). In heavier pack ice or
landfast ice, ship speed will be reduced, power levels higher and propeller
cavitation greater, resulting in much higher levels of underwater noise
(Richardson et al. 1995). Hall et al. (1994) took field measurements of three
icebreaking vessels breaking ice at a drill site in the Beaufort Sea with broadband
(10 to 10,000 Hz) source levels estimated at between 174 and 184 dB

re 1 pPa-m.

There is limited information on the effects of icebreaking on most species of
marine mammals. Ringed seal and polar bear are the only two species that
occupy landfast ice. Ringed seals maintain breathing holes in the ice through the
late fall, winter and spring. During this time, their mobility is severely limited by
access to breathing holes (Richardson et al. 1995). Alliston (1980) found no
evidence of reduced seal abundance during the spring in areas of the Beaufort
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Sea where icebreaking had occurred the previous winter. It is possible that seals
preferentially established breathing holes in areas of weakened ice created by
ship tracks. Polar bears show either no reaction or very limited reaction to
icebreakers and icebreaking support ships (Fay et al. 1984). Some polar bears
have demonstrated short-range avoidance behaviour, but these reactions were
brief and local, other polar bears have shown no reaction and some approached
the vessel (Brueggeman et al. 1991, Rowlett et al. 1993).

Whales are not present in areas of landfast ice, but icebreaking during spring in
the Canadian High Arctic has been shown to disturb beluga whales located near
ice edges many kilometres away, including an observed flight/alarm response
(LGL and Greeneridge 1986, Finley et al. 1990, Richardson et al. 1995).
Evidence of habituation has also been observed. Beluga whales initially
displaced in response to relatively low levels of icebreaking noise (94-105 dB

re 1 pPa in the 20 to 1000 Hz band) returned several days later when icebreaker
noise levels were still as high as 120 dB re 1 pPa (Finley et al. 1990). Reactions
of bowhead whales to icebreaking are largely unknown. Migrating bowhead
whales in the Beaufort Sea have been shown to avoid an icebreaker-supported
drill site by more than 25 km when intense icebreaking occurred on a daily basis
in the fall (Brewer et al. 1993). Migrating bowhead whales have also been shown
to avoid drill sites during the fall when minimal icebreaking was occurring (LGL
and Greeneridge 1987). It is uncertain what role icebreaking noise, drilling noise
and overall ice conditions actually play in potential divergence of bowhead
whales from drill sites (Richardson et al. 1995).

The proposed mitigation measures for eliminating or reducing the risk of
potential marine mammal behavioural disturbance from icebreaking activities is
the same as those described in Section 14.2.1.1.3. Based on the results from the
literature, marine mammals are expected to habituate to underwater icebreaker
noise generated and remain in the program area or leave the vicinity temporarily
and return once the icebreaking activities are completed. No effects at the
population level are predicted. After mitigation, behavioural disturbance as a
result of underwater noise from icebreakers is predicted to be of low magnitude,
extensive, short-term duration and occasional frequency.

Physical Injury or Mortality as a Result of Physical Interaction with
Icebreakers

The potential for icebreaker strikes on marine mammals will be largely the same
as those for potential ship strikes described in Section 14.2.1.1.3. Proposed
mitigation measures for eliminating or reducing the risk for potential icebreaker
strikes on marine mammals is the same as those described in Section 14.2.1.1.3.
After mitigation, physical injury or mortality as a result of icebreaking activities
are predicted to be of low magnitude, extensive, short-term duration and
occasional frequency.

Disruption of Existing Ice Habitat and Potential Entrapment Effects
Marine mammals might follow icebreakers into ice-covered areas and become

trapped by refreezing ice, although no evidence of this is shown in the literature
with respect to marine mammal VECs identified for the Beaufort Sea region
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Disruption of Existing Ice Habitat and Potential Entrapment Effects
(cont’d)

(LGL and Greeneridge 1986, Richardson et al. 1995). Thomas et al. (1981)
reported this type of behaviour in killer whales accompanying icebreakers in the
Antarctic ice. Given that all icebreaking activities proposed for the program will
be limited to the summer operating season (late spring to early fall or May 1 to
October 31) when extensive or heavy sea-ice conditions are not prevalent, the
potential for entrapment of marine mammals is predicted to be negligible.
Proposed mitigation measures for eliminating or reducing the risk of this effect
include the implementation of an MMMP involving the placement of trained
MMOs on all program icebreaking vessels to monitor for marine mammals
during active icebreaking and to implement mitigation measures described in
Section 14.2.1.1.3. After mitigation, potential entrapment as a result of
icebreaking activities is predicted to be of low magnitude, extensive, short-term
duration and occasional frequency.

14.2.6.1.3 Terrestrial Wildlife

Icebreaking vessels are expected to potentially interact with terrestrial wildlife
species (barren-ground caribou, Peary caribou and Arctic fox) which occur in the
LSA and adjacent areas. Potential impacts could include:

e noise that would deter wildlife in the area
e direct encounters between icebreaking vessels and wildlife using the sea ice

e destruction of travel corridors, which could lead to either avoidance of the
area or drowning of individual animals

Barren-Ground Caribou

Icebreakers creating leads in nearshore areas might interact with barren-ground
caribou from three herds. The Bluenose West and the Cape Bathurst caribou
herds overwinter on the southern portion of the Tuktoyaktuk Peninsula and the
Tuktoyaktuk Peninsula herd is present year-round. These caribou might
occasionally use the nearshore ice for their travel. However, unlike other herds
(e.g., the Dolphin Union herd in the eastern NWT and western Nunavut, which
regularly loses animals due to drowning [Nishi and Gunn 2004]), none of these
herds are known to use the sea ice for their annual migrations (GNWT-ENR
2013). Any potential interaction would include individual animals that use the
sea ice occasionally to travel near the coast. Because the MMOs on board the
icebreaking vessels would be able to spot the caribou, the interaction is assessed
as being negligible.

Peary Caribou

Peary caribou are known to travel long distances over the sea ice during their
annual migrations. The Banks Island population travels between Banks Island
and northwestern Victoria Island (AANDC 2012). The High Arctic population
travels seasonally between the High Arctic islands. Over the past decades, the sea
ice extent in the Arctic has declined, which is believed to interfere with Peary
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14.2.7 DRILLING

caribou inter-island movements (AANDC 2012). Interactions between
icebreaking vessels and Peary caribou would depend on the route the icebreaker
is taking to reach the LSA. However, because Peary caribou are not expected to
be in the LSA, no interaction is predicted.

Arctic Fox

Arctic foxes use the sea ice in nearshore areas and have been reported to travel
long distances across the ice. Any potential interaction with icebreaking vessels
would include individual animals that use the sea ice occasionally to travel near
the coast. Because the MMOs on board icebreaking vessels would be able to spot
these foxes, the interaction is assessed as being negligible.

14.2.6.1.4 Traditional Land and Resource Use

Icebreaking and ice management have the potential to indirectly affect the
traditional harvesting of marine mammals, marine birds and terrestrial mammals.
Indirect effects would result from changes to populations of harvest species
previously assessed. Icebreaking is not expected to have an effect on fish and
effects of icebreaking on terrestrial wildlife are negligible (see Section
14.2.6.1.3). The effects of icebreaking and related ice management on marine
mammals as a result of underwater noise and potential vessel strikes have been
assessed as low in magnitude and limited to the LSA (see Section 14.2.6.1.2).
The effects of altered habitat use on marine birds and marine mammals because
of changes in natural sea-ice conditions have been assessed as low in magnitude
and localized in extent (see Sections 14.2.6.1.1 and 14.2.6.1.2). Indirect effects
on traditional land and resource use are predicted to be of low magnitude, local
extent within the LSA, short-term duration and occasional frequency.

Although the ELs are located in an area where no traditional harvesting occurs
(because of the distance offshore), icebreaking is expected to occur along the
transit corridors closer to shore where marine mammals, marine birds and
terrestrial mammals (e.g., caribou) are traditionally harvested. If harvesting
occurs at the same time that icebreaking is taking place, traditional harvesters
might notice a change in the distribution of marine mammals, marine birds and
terrestrial mammals. As a result, icebreaking and ice management is expected to
have a medium magnitude effect on traditional harvesting that is localized in
extent. As the effect is expected to last throughout each drilling season, it is
predicted to be of medium-term duration and occasional frequency.

Significance of Residual Effects

A summary of the effects related to icebreaking and ice management, mitigation
and the significance of residual effects is provided in Table 14-9.

Drilling will be conducted over up to four open-water seasons from 2020 to
2023. Prospective drilling locations could be in water depths ranging from 80 to
850 m.
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Table 14-9: Effects, Mitigation and Significance — Icebreaking and Ice Management
Measures of Residual Effects Significance
of Residual
VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Effect
Atmospheric Increase in CAC and GHG Marine vessels used for the program will meet the Medium Localized | Short term Regular Not significant
environment emissions. emission standards in effect at the time of
mobilization.
Increase in dBA noise levels. Marine vessels used for the program will be fitted Low Within Short term Regular Not significant
with standard mitigation, such as mufflers and LSA
louvers, to limit noise emissions from the exhaust
stack and air intake vents.
Marine mammals Behavioural disturbance as Marine mammal monitoring will be performed on all Low Extensive | Shortterm | Occasional | Not significant
a result of underwater program icebreaking vessels by trained MMOs.
icebreaker noise. The MMOs will notify the vessel operator if there is
Physical injury or mortality an imminent risk of striking a marine mammal. Ship Low Extensive | Shortterm | Occasional | Not significant
as a result of physical officers will make a decision if actions are required
interaction with icebreaker. to avoid deceleration or avoidance manoeuvres.
Disruption of existing ice Low Extensive | Shortterm | Occasional | Not significant
habitat and potential
entrapment effects.
Terrestrial wildlife Noise could deter wildlife in Place MMOs on board icebreakers. Negligible - - - Not significant
the area.
Direct encounters between
icebreaking vessels and
wildlife using the sea ice,
leading to injury or mortality
of individuals.
Destruction of travel
corridors, which can lead to
either avoidance of the area
or drowning of individual
animals.
Traditional land Indirect effects of See mitigation for marine avifauna and marine Low Within Short term | Occasional | Not significant
and resource use icebreaking activities on mammals. LSA
harvest species.
Effects of icebreaking on Communication with communities with regard to Medium Localized Medium Occasional | Not significant
harvesting activities. icebreaking activities. term
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14.2.7.1

Top holes will be drilled with water-based drilling fluids and cuttings will be
discharged to the seafloor. A BOP will be installed. Casing will be drilled and
set, and drilling will continue until the well reaches the required target depth. A
drilling fluid formulation will be developed for the well, with a fluid weight
sufficient to maintain hydrostatic overbalance. Water-based fluids will be used
for the first and shallow depth sections of the well. Nonaqueous drilling fluids
will be used for subsequent and deeper sections of the well.

An initial assessment has indicated that drilling activities will likely interact with
the atmospheric environment, benthos, marine and anadromous fish, marine
mammals and traditional land use and resources. The interaction with marine
avifauna is expected to be negligible.

Potential Effects and Mitigation
14.2.7.1.1 Atmospheric Environment
Air Quality

The use of ship-board drilling equipment will result in CAC and GHG emissions.
It is expected that all drilling equipment will use diesel fuel, and that air
emissions will have a composition similar to the vessel emissions for vessel
transit and presence described in Section 14.2.1.

Changes to air quality resulting from drilling will be reduced through the use of
standard mitigation and management practices, such as the use of equipment with
current emission control technologies and regular maintenance of equipment.
Residual effects are predicted to be of medium magnitude, localized extent,
short-term duration and continuous during drilling operations.

Noise

The effects of drilling on the above-water noise levels will be the same as those
described in Section 14.2.5, for drill site preparation and construction. Some of
the specific ship-board equipment in operation during drilling activities will
likely be slightly different than during drill site preparation and construction, but
the overall noise effects are predicted to be the same.

14.2.71.2 Benthos

The potential effects of drilling on benthos include loss or alteration of benthic
habitat and direct mortality from discharge of cuttings on the seafloor.

All phases of oil field operations generate waste. The composition and proportion
of waste will vary from phase to phase. At the exploration and appraisal phase,
drilling waste would consist mostly of used drilling fluids and drilling cuttings.
Additional waste produced during this phase could be discharges from
installation and operation of subsea systems, such as BOP fluids. Other drilling
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waste can include small amounts of produced water and sand, cement residues,
desalination brine and other materials.

During the installation and use of subsea systems, there might be discharges to
the environment that include ethylene glycol, methanol, water, brine, residual
petroleum and other residues. These discharges are typically limited in volume
and occur when submerged systems are opened to the environment subsea.
Water-based drilling fluid will be used for the first and shallow sections of the
well since it is less toxic. However, at subsequent intervals, the use of NADF is
necessary. Because there is no dissolution of clay and salts, NADF can be
separated from associated materials and reused. As part of the EPP, a program-
specific WMP will address issues related to potential effects from the discharge
of drilling waste. The plan will be developed in accordance with the NEB’s
Offshore Waste Treatment Guidelines and will meet the Canada Oil and Gas
Drilling and Production Regulations.

Before selecting the drilling fluids to be used, all components that constitute the
drilling fluids will be screened through the chemical management system
developed in consideration of the Offshore Chemical Selection Guidelines for
Drilling and Production Activities on Frontier Lands. The NADF selected for the
program drilling will have lower toxicity levels as compared to traditional oil-
based fluids.

Water-based fluid and associated drilling cuttings will be discharged to the
marine environment without treatment. Other types of drilling fluid and
associated drilling cuttings will be continuously monitored to meet specific
standards specified in NEB’s Offshore Waste Treatment Guidelines. They would
be discharged to the sea only if these cuttings met the required legislated
standards. Drilling fluid or drilling cuttings do not meet the standards will be
transported onshore for disposal under approved conditions. Subsea system
chemicals to be discharged will be screened through the operator’s chemical
management system and checked against the Offshore Chemical Selection
Guidelines for Drilling and Production Activities on Frontier Lands. Planned
batch discharges from subsea systems will be described in the operator’s EPP.
Other potential drilling discharges, such as produced (associated) water,
produced sand and cement residues will be screened against the standards of
NEB’s Offshore Waste Treatment Guidelines and treated, if necessary, before
being discharged into the sea. Desalination brine recovered from the production
of potable water will be discharged without treatment.

Benthic invertebrates in the drill cuttings discharge area might be destroyed and
local benthic habitat will be lost or altered causing a temporary disturbance to
benthic invertebrates. Effects on marine benthos and benthic habitat during
drilling are predicted to of low magnitude, site specific (confined to a much
localized area near the well site) and short-term duration. Effects are not
predicted at the population level, as benthic organisms are generally widely
distributed, and recovery, in terms of both diversity and abundance, occurs
rapidly in response to localized effects.
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Pelagic marine fish, predominantly Arctic cod, play a key role in the Beaufort
Sea ecosystem as a food source for marine mammals and birds. Research by
BREA has indicated that adult cod spend the summer on the slope at water
depths greater than 400 m, near where drilling will likely take place. As a benthic
fish species, they are most likely to be affected by drilling activity.

Potential effects of drilling activities on marine fish include behavioural
disturbance from underwater drilling noise, potentially resulting in avoidance of
the program area or displacement from sensitive habitat areas (e.g., foraging and
spawning areas or migratory routes). Effects will be similar to those described in
Section 14.2.11.1.3, for behavioural disturbance in fish from underwater
dredging noise. Residual effects for changes in fish behaviour because of
underwater drilling noise are not expected. Although noise will be detectable to
fish in the immediate vicinity of the drilling unit and will occur at regular
intervals throughout the open-water season, adverse effects are predicted to be of
low magnitude, site specific (local) and short-term duration and reversible.
Effects are likely to be limited to short-term behavioural responses (e.g., startle,
displacement and schooling behaviour) that will vary by species and hearing
group, and will be dependent on the properties of the received sound. No
mitigation is proposed for effects of drilling noise on marine fish.

Marine fish species in the drill cuttings discharge area, including Arctic cod,
might be negatively affected. Fish habitat will be lost or altered causing a
temporary disturbance to fish. Effects on marine fish and fish habitat during
drilling are predicted to be of low magnitude, site specific (i.e., confined to a
localized area near the well site) and short-term duration. Effects are not
predicted at the population level, as the affected fish species are generally widely
distributed, and recovery, in terms of both diversity and abundance, can occur
rapidly in response to localized effects.

14.2.71.4 Marine Mammals

Potential effects of drilling activities on marine mammals include behavioural
disturbance from underwater drilling noise or from acoustic pingers that will be
used to assist in reconnecting subsea moorings after a disconnect, potentially
resulting in avoidance of the program area or displacement from sensitive habitat
areas (e.g., foraging and breeding areas or migratory corridors).

Underwater sound from a fixed, ongoing source, such as an operating drilling
unit, is considered continuous, unlike the transient or intermittent sounds
typically produced by a ship underway (Richardson et al. 1995). Drilling
operations generally produce underwater noise that includes strong tonal
components at low frequencies that can overlap with the sensitive hearing range
of bowhead whales, but not likely beluga whales, ringed seals or polar bears
(Richardson et al. 1995). Brewer et al. (1993) and Hall et al. (1994) measured
underwater sounds from the ice-strengthened conical drilling unit (the Kulluk), a
specialized floating platform designed for drilling in Arctic waters. Broadband
source levels (10 to 10,000 Hz) were estimated to be 179 dB re 1 pPa-m during
drilling and to be 191 dB re 1 pPa-m during tripping (i.e., pulling the drill string
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from the hole and replacing it), based on measurements taken at a depth of 20 m
in waters about 30 m deep (with received levels at depth 10 m notably less than
those at 20 m) (Hall et al. 1994).

Bowhead whales have been shown to react to drilling noise within 4 to 8 km of a
drillship when received levels were about 118 dB re 1 pPa (about 20 dB above
ambient levels) (Greene 1985 and 1987). Richardson et al. (1990) reported
avoidance behaviour by migrating bowhead whales in the Beaufort Sea at
distances of up to 10 km from the drilling unit, corresponding with an underwater
received level of 115 dB re 1 pPa. Evidence of habituation has been observed,
with bowheads later approaching to within 4 km of the same drilling unit
(Richardson et al. 1990). Kapel (1979) reported numerous sightings of baleen
whales within visual range of active drilling units off the west coast of
Greenland. Beluga whales are often observed near drilling sites (Richardson et al.
1995), with reports of this species within 100 m of an active drilling operation
(artificial island) off the coast of Alaska (Fraker and Fraker 1979).

Beluga whales transiting along an ice lead during spring were shown to change
course when they came within 1 km of a stationary drillship, and exhibited more
active avoidance when support vessels were moving near the drillship (Fraker
and Fraker 1982).

Ringed seals have been reported near drilling operations in the Arctic during
summer and fall, with many studies demonstrating considerable tolerance by
seals for drilling noise (Brewer et al. 1993, Hall et al. 1994, Richardson et al.
1995, Moulton and Lawson 2002). Polar bears often approach stationary
drillships and drilling sites when ice is present nearby (Stirling 1988).

In summary, behavioural reactions of marine mammals to underwater noise
generated by drilling operations have been demonstrated at broadband levels as
low as about 115 dB re 1 pPa-1m (Richardson et al. 1995). Assuming spherical
spreading, underwater noise generated by an active drilling unit equivalent to the
Kulluk would likely attenuate to below 115 dB re 1pPa at a distance of several
kilometres from the source. Behavioural reactions would be limited to a small
area around the proposed drill site location. Dependent on the properties of the
received sound, effects are likely to be limited to short-term behavioural
responses (avoidance or displacement) that will vary by species and hearing
group. Based on results from the literature, marine mammals are predicted to
habituate to underwater drilling noise generated during the program and remain
in the program area, or leave the vicinity temporarily and return once drilling is
completed.

Proposed mitigation measures for minimizing this potential effect include
implementation of an MMMP and placement of trained MMOs on the drilling
unit and support vessels to monitor for marine mammals during active drilling
and to implement the mitigation measures described in Section 14.2.1.1.3.
Although noise will be detectable to animals in the immediate vicinity of the
drilling unit and noise will occur at regular intervals throughout the open-water
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season, with the proposed mitigation in place, adverse effects are predicted to be
of low magnitude, site specific (local), short-term duration and reversible. No
effects at the population level are predicted, and no residual effects for changes in
marine mammal behaviour are expected.

14.2.71.5 Traditional Land and Resource Use

Drilling activities in the offshore have the potential to indirectly affect the
traditional harvesting of fish, marine birds and marine mammals. Indirect effects
would result from changes to populations of harvest species previously assessed.
It is likely that underwater noise from drilling activities will have a localized,
low-magnitude effect on marine mammals (see Section 14.2.7.1.3) and no effect
on marine birds, fish or terrestrial mammals. Therefore, indirect effects on
traditional land and resource use are predicted to be of low magnitude, local
extent within the LSA, medium-term duration and occasional frequency.

Program-related drilling activities will occur in an area that is not used for
traditional harvesting, because of its distance offshore and distance from
traditional harvesting areas along the coastline. Therefore, the direct effects of
routine drilling activities offshore in traditional land and resource use are
predicted to be negligible.

Significance of Residual Effects

A summary of the effects related to drilling, mitigation and the significance of
residual effects is provided in Table 14-10.

14.2.8 WELL TESTING

During drilling and following completion of the exploration well, well logging
will be conducted to measure the formation properties, which includes the
porosity and permeability of the rock. Sampling could be conducted to determine
the fluid properties if oil or gas is encountered.

After completion of the well, a VSP could be conducted using geophones inside
the wellbore to obtain real depth information for comparison with the original
seismic data.

Well testing could also be carried out on any specific zone of interest. This could
involve the carefully controlled release of reservoir fluids through the test pipe,
which might be allowed to flow to the surface for a period of time. The produced
oil or gas would typically be flared at the surface from the drilling unit.

An initial assessment indicated that well testing activities will likely interact with
the atmospheric environment, marine and anadromous fish, marine avifauna,
marine mammals and traditional land use and resources. The interaction with
marine avifauna is predicted to be negligible.
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Table 14-10: Effects, Mitigation and Significance — Drilling

Measures of Residual Effects s
Significance of
VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency | Residual Effect
Atmospheric Increase in CAC and GHG Use equipment that complies with applicable Medium Localized Short term Continuous Not significant
environment emissions. emission standards.
Perform regular equipment maintenance.
Increase in dBA noise Marine vessels used for the program will be fitted Low Within LSA Short term Regular Not significant
levels. with standard mitigation measures, such as
mufflers and louvers, to limit noise emissions from
the exhaust stack and air intake vents.
Internal combustion engines will be fitted with
appropriate muffler systems.
Benthos Loss or alteration of benthic Adhere to the program-specific WMP developed in Low Localized Short term Regular Not significant
habitat and direct mortality accordance with the NEB'’s Offshore Waste
from discharge of muds and Treatment Guidelines and in accordance with
cuttings on the seafloor. Canada Oil and Gas Dirilling and Production
Regulations.
Marine and Behavioural disturbance None. Low Localized Short term Regular Not significant
anadromous fish from underwater drilling
noise.
Marine mammals Behavioural disturbance Adhere to mitigation measures set out in the Low Localized Short term Regular Not significant
from underwater drilling MMMP (see Section 14.2.1.1.3).
noise.
Traditional land Indirect effects of drilling on See mitigation for marine avifauna and marine Low Within LSA Medium Occasional Not significant
and resource use harvest species. mammals. term
Effects of drilling on No mitigation required. Negligible - - - Not significant
harvesting activities.
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Potential Effects and Mitigation
14.2.8.1.1 Atmospheric Environment
Air Quality

Flare operation will result in the emission of CACs and GHGs, if well testing
requires bringing formation fluids to the surface. Flare emissions will depend on
the flare equipment used and the flare gas composition, but are expected to
include SO,, NO,, fine particulates, VOCs and GHGs (i.e., CO,, methane and
nitrous oxide). Flare emissions might also include such compounds as benzene,
PAHs, naphthalene, acetaldehyde, acrolein, ethyl benzene, hexane, toluene,
xylene and hydrogen sulphide.

A screening-level dispersion model (e.g., AERSCREEN) will be used to assess
the effects of flare stack emissions on ambient air quality. The model results will
be compared with regional baseline levels and the Guidelines for Ambient Air
Quality Standards in the Northwest Territories.

Flaring activities will comply with industry standards in effect at the time of the
program. The effects of flaring on the atmospheric environment are predicted to
be of medium magnitude, localized extent, short-term duration and regular
frequency.

Noise

Well testing has the potential to increase noise levels in the LSA. The only
important above-water noise source from well testing is predicted to be flaring.
Noise emissions from flaring will vary substantially depending on the rate at
which material is burned. To mitigate potential noise effects, flaring will be
conducted only when required for well testing.

The residual effect will consist of increased dBA noise levels during flaring
events. The increase in noise levels because of well testing are not predicted to
exceed guideline or criteria values provided by the ERCB (2007), Health Canada
(2010) or the IFC (2007). The residual noise effects are predicted to be of low
magnitude, local extent within the LSA, short-term duration and occasional
frequency.

14.2.8.1.2 Marine and Anadromous Fish

The potential effects of well testing on marine and anadromous fish are limited to
behavioural disturbance effects as a result of underwater noise from the proposed
VSP survey. Following completion of drilling, a VSP might be conducted using
geophones inside the wellbore to obtain real depth information for comparison to
the original seismic data. This would result in a series of detailed seismic images.
VSP is the geophysical technique of taking seismic measurements in a borehole
to assist with further refinement of a potential hydrocarbon resource.

Source levels of underwater VSP sound are generally less than those from
seismic acquisition surveys. Given that the effects of underwater noise on marine
and anadromous fish from seismic surveys conducted in the EL areas were
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assessed as being not significant (Kavik-AXYS 2008 and 2009), the effects of
VSP noise exposure on marine and anadromous fish will likely be not significant.
A 30-minute ramp-up procedure will be undertaken for each VSP, where
possible. After mitigation, the effects of well testing on marine and anadromous
fish are predicted to be of low magnitude, local extent within the LSA, short-term
duration and occasional frequency.

14.2.8.1.3 Marine Avifauna

The potential effects of well testing on marine avifauna are limited to physical
injury or mortality as a result of proposed flaring activities. Species of marine
birds that migrate or are active at night are drawn towards sources of artificial
light (Gauthreaux and Belser 2006). Birds that migrate at night over the open
ocean are especially vulnerable to artificial lighting as the open ocean at night is
usually dark, with few or no other sources of light (Montevecchi 2006). Gas
flaring on the drilling unit will produce light that might attract birds. Flaring also
produces heat, which has the potential to cause mortality for birds that come in
direct contact with it. The light might also attract birds to come close enough to
the drilling rig that they come in contact with the structure causing injury or
death (Wiese et al. 2006). The noise or heat emitted during flaring might deter
birds from entering the area or from coming close enough to the flaring location
to be potentially injured.

The overall effect of flaring on marine bird populations is predicted to be of low
magnitude and limited to within a short radius of the drilling unit. Efforts will be
undertaken to mitigate the potential mortality or injury effects on marine
avifauna, including:

e conducting flaring only when necessary for well testing

e making program personnel aware of the potential for birds to be attracted to
light sources

e making reasonable efforts to allow birds that become stranded on the drilling
unit to recover and move away from the source of light during the night

After mitigation, the effects of well testing on marine birds are predicted to be of
low magnitude, localized extent, short-term duration and occasional frequency.

14.2.8.1.4 Marine Mammals

The potential effects of well testing on marine mammals are limited to
behavioural disturbance effects as a result of underwater noise from the proposed
VSP survey. Source levels of underwater VSP sound are generally less than those
from marine seismic acquisition surveys.

Given that the effects of underwater noise on marine mammals from seismic
surveys conducted in the EL areas were assessed as being not significant (Kavik-
AXYS 2008 and 2009), the effects of VSP noise exposure on marine mammals is
also predicted to be not significant. A 30-minute ramp-up procedure will be
undertaken for each VSP where possible. After mitigation, the effects of well
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testing on marine mammals are predicted to be of low magnitude, local extent
within the LSA, short-term duration and occasional frequency.

14.2.8.1.5 Traditional Land and Resource Use

Well testing might indirectly affect traditional harvesting as a result of the effects
of underwater VSP noise on marine mammals, and as a result of mortality or
injury from exposure to flaring activities. The wildlife assessments determined
that behavioural disturbance to marine mammals as a result of underwater VSP
noise are predicted to be low in magnitude and localized in geographic extent
(see Section 14.2.8.1.4). There is no predicted effect to marine birds, fish or
terrestrial mammals as a result of underwater VSP noise. Mortality or injury to
marine birds from flaring activities has been assessed as low in magnitude and
localized (see Section 14.2.8.1.3). There will be no predicted effect on fish,
marine mammals or terrestrial mammals from flaring activities. Traditional
harvesters are not predicted to notice any change in availability of marine
mammals or marine birds beyond natural variation. Therefore, the indirect effects
of well testing activities on traditional harvesting are predicted to be of low
magnitude, local extent within the LSA, medium-term duration and regular
frequency.

Well testing will be limited to within the offshore EL areas and will not occur in
areas used for traditional harvesting. Harvesting of marine birds and marine
mammals, such as whales, seals and polar bears occurs closer to the shoreline or
along the ice floe edge. Therefore, well testing is not predicted to have direct
effects on traditional land and resource use.

Significance of Residual Effects

A summary of the effects related to well testing, mitigation and the significance
of residual effects is provided in Table 14-11.

14.2.9 SHORE-BASED FACILITY PREPARATION AND OPERATION

A shore-based facility might be required to support the offshore drilling program,
including providing:

accommodation for personnel, to be determined at a future date
staging sites and storage areas

offices and communication services

storage of emergency equipment

access to a potable water supply

a docking area

land and air transportation services

waste management services

The most likely location for the shore-based facility will be in Tuktoyaktuk.
There is existing infrastructure and services in place in Tuktoyaktuk that would
require only minor upgrades to establish the shore-based facility.

The only interaction that the shore-based facility preparation and operation might
have will be with marine mammals and terrestrial wildlife.
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Table 14-11: Effects, Mitigation and Significance — Well Testing

Measures of Residual Effects

Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Atmospheric Increase CAC and GHG Use equipment with current emission control Medium Localized Short term Regular Not significant
environment emissions. technologies.

Reduce unnecessary idling.
Perform regular equipment maintenance.
Increase in dBA noise Conduct flaring only as required for well testing. Low Within LSA Short term Occasional Not significant
levels.
Marine and Behavioural disturbance as None. Low Within LSA Short term Occasional Not significant
anadromous fish a result of underwater VSP
noise.
Marine avifauna Mortality or injury from Conduct flaring only as required for well testing. Low Within LSA Short term Occasional Not significant
exposure to flaring activities. Make program personnel aware of the potential for
birds to be attracted to light sources
Make reasonable efforts to allow birds that become
stranded on the drilling unit to recover and move
away from the source of light during the night.
Marine mammals Behavioural disturbance as None. Low Within LSA Short term Occasional Not significant
a result of underwater VSP
noise.
Traditional land Indirect effects of well See mitigation for marine mammals. Low LSA Medium Regular Not significant
and resource use testing on harvest species. term
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14.2.9.2

Potential Effects and Mitigation
14.2.9.1.1 Marine Mammals

Polar bears are known to be attracted to the smells and sounds from human
developments, such as camp sites (Schliebe et al. 2006). This attraction can result
in an increase in the number of bears killed in defence of human life. In areas
where polar bears might be responding to changing sea ice conditions and might
be in poorer health, their attraction to alternative food sources (e.g., shore-based
facility waste) might increase, and human—bear contacts (possibly resulting in
injuries or fatalities) will increase as a result (Derocher et al. 2004). Polar bears
might approach the shore-based facility attracted by activity and smells. Polar
bears use the coastline of the Tuktoyaktuk Peninsula when the ice melts during
the summer (Ferguson et al. 1997). There are also several areas of known
maternity denning habitat along the coast in the Tuktoyaktuk area.

Although the shore-based facility that might be used for this program is an
established facility, it is assumed that management and layout of the facility will
follow standard guidelines and best practices to minimize wildlife attraction and
encounters. A Wildlife Interaction Plan will be developed as a component of the
EPP, and program staff and contractors will be trained in attractants
management, wildlife avoidance and encounter procedures, and bear encounter
responses. After mitigation, the effects of the preparation and operation of the
shore-based facility on marine mammals are predicted to be negligible.

14.2.9.1.2 Terrestrial Wildlife

Similar to polar bears, grizzly bears, wolves and foxes are also attracted by
human activities, such as camp sites. This attraction can result in an increase in
the number of grizzly bears and wolves killed in defence of human life. Grizzly
bears occur in low numbers on the Tuktoyaktuk Peninsula and are known to den
on neighbouring Richards Island (Section 10.14.3). It is possible that grizzly
bears, wolves and foxes might approach the shore-based facility attracted by
human activity and smells. Habituated wildlife might increase the number of
human-wildlife encounters, which could result in injuries or fatalities.

Efficient mitigation measures to detect and deter wildlife will be in place at the
shore-based facility. Program personnel will receive bear safety and awareness
training and a Wildlife Interaction Plan will outline all processes and procedures
to ensure human and bear safety and well-being. After mitigation, the effects of
the preparation and operation of the shore-based facility on terrestrial wildlife are
predicted to be negligible.

Significance of Residual Effects

A summary of the effects related to the shore-based facility preparation and
operation, mitigation and the significance of residual effects is provided in
Table 14-12.
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Table 14-12: Effects, Mitigation and Significance — Shore-Based Facility Preparation and Operation

Measures of Residual Effects

Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Marine mammals Attraction of polar bears to Implement standard shore-based facility Negligible - - - Not significant
the shore-based facility procedures to deter wildlife.
leading to increased Implement a Wildlife Interaction Plan.
human-bear encounters.
Terrestrial wildlife Attraction of grizzly bears, Implement standard shore-based facility Negligible - - - Not significant

wolves and foxes to the
shore-based facility leading
to increased human-wildlife
encounters.

procedures to deter wildlife.
Implement a Wildlife Interaction Plan.
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14.2.10 DOCK CONSTRUCTION

14.2.10.1

Some dock construction and upgrading might be required in the Tuktoyaktuk
Harbour for loading and unloading of supplies and equipment. The dock area
might require additional equipment to handle all types of bulk materials,
including the potential installation of larger cranes.

Likely interactions related to the upgrading of the dock will be with the
atmospheric environment, benthos, marine and anadromous fish, marine avifauna
and traditional land and resource use.

Potential Effects and Mitigation
14.2.10.1.1 Atmospheric Environment

Air Quality

The use of heavy equipment for upgrading the dock will result in CAC and GHG
emissions. It is expected that all heavy equipment will use diesel fuel, and that air
emissions will have a composition similar to the vessel emissions described for
vessel transit and presence in Section 14.2.1. In addition to diesel exhaust, diesel
vapours might be emitted from fuel storage systems and during fuel transfer
processes. The vehicle and equipment travel on unpaved surfaces and earth
moving activities could also result in fugitive dust emissions.

Changes to air quality from upgrading the dock will be reduced through the use
of standard mitigation and management practices, such as the use of equipment
with current emission control technologies, reducing unnecessary idling of
equipment and regular maintenance of equipment. Residual effects are predicted
to be of low magnitude, localized extent, short-term duration and regular
frequency.

Noise

Equipment used for construction of the dock will be largely consistent with the
heavy equipment used during resupply activities (see Section 14.2.3). Noise
sources from heavy equipment include diesel engines, electric motors, electrical
generators and backup alarms. Noise emissions from specific heavy equipment
will vary. Driving new dock support pilings might be necessary during the
program-related dock construction. Pile driving is a loud and highly impulsive
noise source. The pile driver is the only piece of equipment used for dock
construction that is qualitatively different than the equipment used for resupply
activities.

Noise mitigation implemented during dock construction is expected to include:

e advising nearby residents of particularly noisy activities (e.g., pile driving)
and scheduling these events so as to reduce community disruption, where
possible

e ensuring that all internal combustion engines are fitted with appropriate
muffler systems
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Noise (cont’d)

e taking advantage of acoustical screening from existing on-site buildings to
shield nearby dwellings from equipment noise

With the exception of pile driving equipment, heavy equipment currently
operates in Tuktoyaktuk and so the presence of program-related heavy equipment
for dock construction does not represent a qualitatively new or different type of
sound source for the area.

The residual effect will consist of increased dBA noise levels. The increase in
noise levels because of dock construction are not expected to exceed guideline or
criteria values provided by the ERCB (2007), Health Canada (2010) or the IFC
(2007), except during pile driving activities when there might be temporary
exceedances. The residual effects are predicted to be of medium magnitude,
extensive, short-term duration and occasional frequency.

14.2.10.1.2 Benthos

The potential effects of dock construction or modification on marine benthos
include habitat loss or alteration. Benthic habitat will be altered during piling
removal and installation causing a temporary disturbance to benthic
invertebrates. Mobile invertebrates might be confined underneath new structures,
while attached invertebrates and macro-vegetation (seaweeds) would be shaded.
The removal of existing pilings will also remove organisms that have colonized
the pilings (i.e., removal of established subtidal habitat). This will cause a
temporary loss of invertebrates and habitat until new pilings are installed and
recolonized.

The following measures will be implemented to mitigate effects on benthos and
benthic habitat:

e aqualified environmental monitor will be on site during all construction
activities to implement mitigation measures prescribed in the EPP

e manoeuvring vessels (e.g., a construction barge) within the intertidal and
shallow subtidal waters will be kept to a minimum and caution would be
exercised during barge operations in shallow waters to avoid grounding of
vessels and potentially affecting benthic habitat and associated species

e where possible, hard substrates that are removed (e.g., boulders and cobbles)
will be replaced with similar substrate types to support recolonization by
marine biota

e compensation for the disturbance to fish habitat will be implemented in
accordance with DFO requirements, Section 35(2) authorization pursuant to
the Fisheries Act

Dock construction is not predicted to have a significant effect on benthos and
benthic habitat, as the existing benthic habitat in Tuktoyaktuk Harbour is
naturally disturbed each year by winter sea-ice scour. With mitigation in place,
any effects on marine benthos and benthic habitat during pile installation are
predicted to be of low magnitude (less severe than those effects naturally
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occurring from winter ice-scour events), site specific (confined to a localized area
in Tuktoyaktuk Harbour) and short-term duration. Effects are not predicted at the
population level, as benthic organisms are generally widely distributed, and
recovery, in terms of both diversity and abundance, occurs rapidly in response to
localized effects.

14.2.10.1.3 Marine and Anadromous Fish

Underwater noise produced during construction activities has the potential to
alter fish behaviour. Systematic studies regarding the effects of underwater noise
and vibrations from pile driving on fish are limited, and in some cases
contradictory. Popper and Hastings (2009) reviewed the available studies, which
addressed the following potential effects mechanisms:

behavioural responses

stress and other physiological responses

hearing loss and damage to auditory tissues

structural and cellular damage on non-auditory tissues
mortality

Depending on the species of fish and the nature of the noise exposure (e.g.,
duration, peak pressure, rise times, accumulation of energy with time),
underwater noise might result in the following effects:

e startle responses or migration out of areas exposed to underwater noise

e increased levels of corticosteroid levels, which is an indicator of stress (stress
might impair a fish’s ability to avoid predation)

o hearing loss (the inability to hear might affect a fish’s ability to respond to
other noise cues and be more susceptible to predation or less able to find
food items)

e tears or rupture of the swim bladder or other tissues, which might affect
buoyancy or cause internal bleeding and ultimately mortality

The following measures will be implemented to mitigate effects on fish and fish
habitat related to impact pile driving noise:

e adherence to DFO Best Management Practices for Pile Driving and Related
Operations

e where possible, vibrational pile driving will be used instead of impact pile
driving as this method generates considerably lower underwater noise levels

o if aggregations of fish (e.g., schooling fish) are observed within the work
area during impact pile driving, work activities will cease and DFO will be
contacted

e concurrent multiple underwater noise-generating activities will be
minimized, when practicable (e.g., avoiding multiple pile driving activities at
the same time). Where multiple underwater noise-generating activities are
planned they will be sequenced when possible to minimize construction
duration.
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14.2.10.1.3 Marine and Anadromous Fish (cont’d)

e underwater noise will be monitored in accordance with the following:

e underwater noise from impact pile driving will not exceed 30 kPa at 1 m
from the source (30 kPa is the value typically specified in authorizations
issued by DFO and is equivalent to a sound pressure level of 210 dB re
1 puPa [Urick 1975, Richardson et al. 1995])

o if'the sound level exceeds 30 kPa at 1 m, efforts will be made to modify
pile installation methods to reduce the intensity of the sound generated

e compensation for the disturbance to fish habitat will be implemented in
accordance with DFO requirements, Section 35(2) authorization pursuant to
the Fisheries Act

After mitigation, the effects of dock construction activities on marine and
anadromous fish are predicted to be of low magnitude, local extent, short-term
duration and occasional frequency.

14.2.10.1.4 Marine Avifauna

Marine bird behaviour near Tuktoyaktuk Harbour will be temporarily disturbed
by noise from dock construction or modification. Pile driving and associated
construction noise might result in sensory disturbance to marine birds, including
avoidance and displacement behaviour. This could include disruptions to the
annual migration of marine birds in the RSA and, consequently, their availability
for harvest. Sensory disturbance might cause birds to abandon or make less use
of preferred or traditional habitats leading to a reduction in abundance. This
might affect reproduction and nesting success resulting in reduced recruitment
and population size, and might limit the ability of staging birds during migration
to survive and successfully migrate.

Mitigation measures to be implemented to minimize the potential for behavioural
disturbance of marine birds near construction works include avoidance of known
bird nesting areas and implementation of reduced travel speeds for vessels
operating in Tuktoyaktuk Harbour (i.e., construction barges, tugs, small fuel
tankers) to minimize the amount of noise generated by these vessels.

The potential for behavioural changes in marine avifauna because of noise from
construction activities is considered low as this part of the LSA is already
exposed to regular acoustic disturbance from human activities. Although normal
bird behavioural patterns in the LSA might be initially disrupted, any deterrence
from the area is likely to be temporary as effects will be limited in temporal and
spatial scale. Birds are likely to habituate to noise provided that the disturbances
are not associated with other negative experiences (Ward and Stehn 1989, Steidl
and Anthony 2000, Goudie and Jones 2004).

There is extensive suitable habitat in the region for birds, and birds that are
present in the LSA will likely move to areas at least 100 m from where the point
of disturbance is occurring (Larsen et al. 2004). Marine birds might temporarily
alter foraging and loafing patterns and distribution to avoid certain noise sources.
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However, no substantial behavioural and physiological effects are predicted. The
shorelines present along the support vessel transit route do not have steep cliff
faces typically favoured by nesting birds. Therefore, no disturbance to nesting
birds is predicted. With best management practices and proposed mitigation
measures in place, incremental effects are predicted to be of low magnitude, site
specific and short-term duration. Effects might be measurable in other parts of
the home range of certain migratory birds and might represent a transboundary
effect if outside of the ISR. Any changes in behaviour because of noise are
predicted to be temporary and are not expected to result in population-level
effects to a point where natural recruitment will not re-establish the population to
its original level within one generation.

14.2.10.1.5 Traditional Land and Resource Use

Activities related to upgrading the dock have the potential to affect traditional
land and resource use through:

e behavioural disturbance to birds as a result of in-air piling noise
e behavioural disturbance to fish from underwater piling noise
o fish habitat loss or alteration from new and modified dock structures

The effects of noise from pile driving on marine birds are predicted to be of low
magnitude and localized extent (see Section 14.2.10.1.4). The effects of
underwater noise from pile driving on marine fish behavior are predicted to be of
low magnitude and localized extent. The effects on fish as a result of habitat loss
and alteration because of any new or modified dock structures are predicted to be
of low magnitude and localized extent (see Section 14.2.10.1.3). No effect on
marine mammals or terrestrial mammals is predicted as a result of activities
related to modifying dock facilities or building new ones.

Dock facilities are expected to be in Tuktoyaktuk Harbour, which is part of a
larger area used for fish and bird harvesting. Fishing occurs throughout
Kugmallit Bay, and geese and eggs are harvested along the coastline in the
general area of Tuktoyaktuk. As a result, harvesters might notice a change in the
availability of birds during pile-driving activities for dock construction.
Traditional harvesters might also notice a change in fish distribution because of
underwater noise during pile driving and the temporary loss or alteration of
habitat during dock modification or construction. As a result, the effects of
program-related activities for dock construction on traditional fishing and bird
harvesting are predicted to be of medium magnitude, localized extent, short-term
duration (effects are not predicted to last beyond a single drilling season) and
occasional frequency.

14.2.10.2 Significance of Residual Effects
A summary of the effects related to dock construction, mitigation and the
significance of residual effects is provided in Table 14-13.
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Table 14-13: Effects, Mitigation and Significance — Dock Construction

Measures of Residual Effects

VEC

Program-VEC Effect

Mitigation

Magnitude

Extent

Duration

Frequency

Significance of
Residual Effect

Atmospheric
environment

Increase in CAC and GHG
emissions.

Use equipment with current emission control
technologies.

Reduce unnecessary idling.
Perform regular equipment maintenance.

Low

Localized

Short term

Regular

Not significant

Increase in dBA noise
levels.

Advise nearby residents of particularly noisy
activities and schedule these events so as to
reduce community disruption.

Ensure that all internal combustion engines are
fitted with appropriate muffler systems.

Take advantage of acoustical screening from

existing on-site buildings to shield nearby dwellings
from equipment noise.

Medium

Extensive

Short term

Occasional

Not significant

Benthos

Habitat loss or alteration
from new and modified dock
structures.

Ensure that a qualified environmental monitor will
be on site during all construction activities to
implement EPP mitigation measures.

Manoeuvre vessels (e.g., construction barge) within
the intertidal and shallow subtidal zone to a
minimum.

Use caution during barge operations in shallow
waters to avoid grounding of vessels.

Where possible, ensure that hard substrates
removed (e.g., boulders and cobbles) will be
replaced with similar substrate types to support
recolonization by marine biota.

Provide compensation in accordance with Section
35(2) authorization of the Fisheries Act.

Low

Local

Short term

Occasional

Not significant

Marine and
anadromous fish

Behavioural disturbance
from underwater noise from

piling.

Adhere to DFO Best Management Practices for Pile
Driving and Related Operations (DFO 2012).

Where possible, use vibrational pile driving in place
of impact pile driving.

Cease work activities and contact the DFO, if
aggregations of fish (e.g., schooling fish) are
observed within the work area during impact pile
driving activities.

Low

Local

Short term

Occasional

Not significant
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Table 14-13: Effects, Mitigation and Significance — Dock Construction (cont'd)

Measures of Residual Effects -
Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency | Residual Effect
Marine and e Minimize concurrent multiple underwater
anadromous fish noise-generating activities when practicable (e.g.,
(cont'd) avoiding multiple pile driving activities at the same

time). Where multiple underwater noise-generating
activities are planned they will be sequenced, when
possible, to minimize construction duration.

o Ensure that underwater noise from impact pile
driving will not exceed 30 kPa at a distance of 1 m
from the source.

e Ensure that if the sound level exceeds 30 kPa at 1
m, then efforts will be made to modify the pile
installation methods to reduce the intensity of the
sound generated.

e Provide compensation for the disturbance to fish

habitat in accordance with Section 35(2)
authorization of the Fisheries Act.

Marine avifauna Behavioural disturbance e Ensure that all program vessels operating in Low Local Short term Occasional Not significant
from construction noise. Tuktoyaktuk Harbour (e.g., cargo barges, tugs,
small fuel tankers) will travel at reduced speeds to
minimize the amount of noise generated. Bird
nesting areas will be avoided.

Traditional land Impact on harvesting of fish o Imperial will meet with harvesters and discuss Medium Localized Short term Occasional Not significant
and resource use and marine birds. placement of docking modifications or new
structures to avoid important harvesting sites
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14.2.11 HARBOUR DREDGING

14.2.11.1

To allow vessels with deeper drafts to enter and exit Tuktoyaktuk Harbour,
dredging might be required near the dock and at some locations within the
harbour. The extent of the dredging required is currently unknown, as this has not
been identified as a program requirement at this time.

If dredging is required, there would potential for interactions with all VECs
except marine mammals and terrestrial wildlife. The interaction between
dredging and marine avifauna would likely be insignificant.

Possibly, some community members might perceive that dredging contaminates
country foods and could present a health issue. Because dredging of the harbour
would be contained, chemical contamination of the water and subsequent
accumulation in marine life would not be expected. As a result, effects on human
health from consuming contaminated country foods would not be expected and
are not considered further.

Potential Effects and Mitigation
14.211.11 Atmospheric Environment
Air Quality

The effects of harbour dredging on the atmospheric environment would include
CAC and GHG emissions from dredging equipment. The effects would be
similar to those described for vessel transit and presence in Section 14.2.1.

Noise

The effects of harbour dredging on above-water noise levels would be largely the
same as those described for vessel transit and presence in Section 14.2.1.

14.2.11.1.2 Benthos

The potential effects of dredging on benthos include:

e direct mortality from physical dredging activities
e loss or alteration of benthic habitat from sediment removal and resuspension

Mortality of benthic organisms might occur from direct removal of benthic
organisms from their existing habitat because of dredgeate removal, crushing of
marine organisms during physical contact of the dredge bucket with the seafloor,
and burial of organisms as a result of sediment removal, resuspension and lateral
deposition events. Loss or alteration of benthic habitat because of dredging might
occur as a result of sediment resuspension effects, siltation effects, contaminant
release and uptake, release of oxygen consuming substances, and alterations to
hydrodynamic regimes and physical habitat. Dredging might also modify current
patterns and water circulation, which might affect vegetation and larval
settlement. Suspended solids might reduce light penetration, potentially affecting
the amount of solar radiation reaching benthic vegetation.
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If dredging is required, the following mitigation measures would be implemented
for the protection of benthic habitat:

e a qualified environmental monitor will be on site during all construction
activities to implement mitigation measures prescribed in the EPP

e before dredging, the perimeter of the area to be dredged will be identified to
confine the work within the program area. Tools such as real-time kinematic
positioning controls (e.g., differential GPS) might be used to assist in
positioning.

e asilt curtain will be installed to help contain resuspended sediments

e sediment containment and water filtering devices will be employed on the
barge. This might require containment and treatment of barge dewatering
effluent that exceeds limits for acute toxicity.

e the contract specifications will include operational controls to minimize
disturbance of substrates (e.g., making additional dredge passes rather than
dragging a bucket or beam to level the dredge surface, not stockpiling
material underwater and controlling the rate of ascent and descent of the
bucket)

e the dredged material barge will not be overloaded beyond the top of the side
rails to minimize loss of dredged material from the barge and to prevent
barge listing or instability

e manoeuvring vessels (e.g., construction barge) within the intertidal and
shallow subtidal waters will be kept to an absolute minimum and caution will
be exercised during barge operations in shallow waters to avoid grounding of
vessels and effects on benthic habitat and associated species

Dredging is not predicted to have a significant effect on benthos and benthic
habitat, given that the existing benthic habitat in Tuktoyaktuk Harbour is already
naturally disturbed each year by winter sea-ice scour. After mitigation, any
effects on marine benthos and benthic habitat during dredging are predicted to be
of low magnitude (less severe than those effects naturally occurring from winter
ice-scour events), site specific (confined to a localized area in Tuktoyaktuk
Harbour) and short-term duration. Effects are not expected at the population
level, as benthic organisms are generally widely distributed, and recovery, in
terms of both diversity and abundance, occurs rapidly in response to localized
impacts.

14.2.11.1.3 Marine and Anadromous Fish

The potential effects of dredging of marine and anadromous fish are likely
behavioural disturbance from underwater dredging noise and loss or alteration of
fish habitat from sediment removal and resuspension during dredging.

Underwater noise generated by dredging in Tuktoyaktuk Harbour might result in
behavioural changes in marine fish because of sensory disturbance. Noise
disturbance might cause fish to temporarily school in larger groups, move away
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14.211.1.3 Marine and Anadromous Fish (cont’d)

from suitable habitat (displacement) or alter their natural movements (avoidance
or diversion from a foraging area or migratory path). This could reduce foraging
efficiency and fecundity and increase energy expenditure. Behavioral changes
resulting in disrupted migration patterns or spawning events, or resulting in
movement away from valuable food sources, have the potential to cause a change
in fish populations or communities, particularly if these changes occur over a
critical period of time when fish have a short window of opportunity to complete
an activity.

Fish can detect noise at long distances when the ambient noise level is low but
are unlikely to move away until the noise level is relatively high (i.e., when the
distance is a few hundred metres) (Mitson 1995). The ability of fish to detect
sound varies with species and is dependent on a number of factors, including the:

presence of an air bladder

structure of the internal hearing system

size of the otoliths (i.e., a sensory detector)
distance from the sound source and depth of water

Fish do not hear as mammals hear. Sound is interpreted by the otoliths of the
inner ear, which respond to the kinetic components of the sound wave rather than
the sound pressure (Mitson 1995). For fish species with a swim bladder, the
organ sends the sound waves to the otolith. Because the bladder increases with
the size of the fish, it has been suggested that sensitivity to sound might increase
in proportion to the size of the fish (Mitson 1995).

Existing ambient noise has not been measured in Tuktoyaktuk and no published
data or publicly available information exists on ambient underwater noise levels.
Currently, the dominant sources of underwater ambient noise within the harbour
include residential boating, community resupply vessels and delivery barges,
surface agitation from wind, waves, rainfall and existing biological noise. Few
studies have quantified sound levels associated with dredging activities though
some studies have recorded in-water sound pressure levels between 150 and

162 dB re to 1 pPa (Richardson et al. 1995). More recent studies report suction
dredging sound levels to be about 30 dB lower than pile driving sound levels in
general, and hydraulic and mechanical dredging sound levels to be even lower
(Robinson et al. 2011).

Hearing thresholds for Arctic species of fish are largely unknown and knowledge
on the behavioural responses of fish to underwater sound are poorly understood
(Popper and Hastings 2009). The intensity of the response of a fish to vessel
noise depends on the species, its physiological conditions and its environment.
Pelagic fish might dive deeper, while benthic fish might move laterally away
from the noise source. Arctic char, which are benthopelagic, have a greater
flexibility for movement in a 3-D space and might move deeper and laterally.
Most research has investigated the responses of captive fish to high intensity
sounds from seismic air guns and pile driving (Popper et al. 2005 and 2006).
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Research has shown that the intensity of a fish’s response was reduced with
increased swimming depth of the fish and decreased speed of the vessel (Mitson
1995).

Residual effects for changes in fish behaviour because of underwater dredging
noise are not predicted. Although noise will be detectable to fish in the
immediate vicinity of dredging activities in the LSA and will occur at regular
intervals throughout the open-water season, underwater noise disturbance on fish
is predicted to be of low magnitude and within the range of existing noise levels
(given existing vessel traffic in the harbour), site specific (local), short-term
duration and reversible. Effects are likely to be limited to short-term behavioural
responses (e.g., startle, displacement and schooling behaviour) that will vary by
species and hearing group, and will depend on the properties of the received
sound.

Mitigation measures to be implemented to minimize behavioural effects on fish
from underwater noise include avoiding simultaneous operation of multiple
underwater noise generating activities (e.g., dredging and pile driving), when
practicable. Where multiple underwater noise-generating activities are planned,
they will be sequenced, when possible.

Loss or alteration of fish habitat from sediment removal and resuspension during
dredging will be similar to that described for benthos and benthic habitat in
Section 14.2.10.1.2 for dock construction. Mitigation measures for protection of
fish habitat during dredging activities will be the same as those described in
Section 14.2.10.1.3.

After mitigation, the effects of dredging on marine and anadromous fish are
predicted to be of low magnitude, localized extent, short-term duration and
occasional frequency.

14.211.1.4 Coastal Landscapes

Harbour and channel dredging has the potential to affect the morphology of the
shoreline and seafloor in the nearshore area by altering the distribution of
sediments with resulting implications for wave, current and sediment transport
patterns. This could result in shoreline and seafloor morphology changes (erosion
or accretion) depending on the proximity of the dredging or disposal areas to the
shoreline and the sediment transport climate near the dredged areas. It is
expected that dredging might need to be ongoing throughout the program to
maintain adequate water depths for navigation purposes. Dredging could occur
alongside the existing dock facilities or similar facility in the harbour itself
(where the sediment could be contaminated with petroleum products from past
activity), at the entrance to the harbour or along the fairway to deeper water off
the coast.

Mitigation of the effects of dredging can be incorporated into the design of
dredged channels and harbour areas by determining the potential effects using
hydrodynamic, sediment transport, and coastal morphologic models and sediment
budget considerations. A comprehensive Dredging Management Plan, or
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14.2.11.2

14.211.1.4 Coastal Landscapes (cont’d)

equivalent, including monitoring on areas where spoil would be placed, would be
developed and implemented. Fine sediment dispersion and migration from the
dredging and sediment placement areas might be controlled by the application of
silt curtains and the use of low turbidity dredging equipment. The potential
effects are predicted to be of medium magnitude, local extent within the LSA,
continuous over the life of the project and at regular intervals.

14.2.11.1.5 Traditional Land and Resource Use

The effects of harbour dredging have the potential to affect traditional harvesting
as a result of effects on fish populations, such as behavioural disturbance from
underwater dredging noise, and adverse effects from potential resuspension of
sediments from dredging (see Section 4.2.11.1.3). The effects on fish because of
underwater noise are predicted to be of low magnitude and localized extent. The
effects on fish as a result of resuspension of sediments during dredging are also
predicted to be of low magnitude and localized extent. The wildlife assessments
determined that there will be no effects on marine birds or terrestrial wildlife as a
result of activities related to harbour dredging.

Harbour dredging occurs within a larger area that is used for harvesting marine
mammals and fish. Beluga whales are harvested in the larger area around
Tuktoyaktuk during July and August. Seals are harvested in the spring and early
fall, but harvesting areas are located along the coastline, further away from
Tuktoyaktuk Harbour. Fishing occurs throughout Kugmallit Bay during the
spring, summer and fall. Because of the close proximity of dredging activity to
harvesting activities, there is the potential for harvesters to notice a change in the
availability of marine mammals and fish during dredging activities. As a result,
the effect of dredging activities on traditional harvesting is considered medium
and localized in geographic extent. Because the effect is expected to last for the
duration of a single drilling season, the effects of dredging on traditional land and
resource use are predicted to be of short-term duration and occasional frequency.

Imperial will implement a process to provide compensation related to potential
effects on traditional harvesting for those circumstances where, despite
mitigation, there is an effect on current or future harvesting activities.

Significance of Residual Effects

A summary of the effects related to dredging of the harbour, mitigation and the
significance of residual effects is provided in Table 14-14.

14.2.12 WASTE DISPOSAL

It is assumed that any existing shore-based facility would be permitted to either
incinerate waste or dispose of it at the Tuktoyaktuk landfill site. These processes
are in place and are regulated by the appropriate agencies. The use of existing
facilities by the program will increase the amount of domestic waste for the
duration of shore-based activities, but it can be assumed that the processes in
place will facilitate appropriate waste handling, transfer and disposal.
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Table 14-14: Effects, Mitigation and Significance — Dredging

Measures of Residual Effects I
Significance of
VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Atmospheric Increase in CAC and GHG All marine vessels used for the program will meet Medium Localized Short term Regular Not significant
environment emissions. the emission standards in effect at the time of
mobilization.
Increase in dBA noise levels. Marine vessels used for the program will be fitted Low Within Short term Regular Not significant
with standard mitigations, such as mufflers and LSA
louvers, to limit noise emissions from the exhaust
stack and air intake vents.
Benthos Direct mortality from physical A qualified environmental monitor will be on site Low Local Short term Occasional Not significant
dredging activities. during program activities.
Loss or alteration of benthic Before the start of dredging, the perimeter of the
habitat from sediment dredge area will be identified so that work occurs
removal and resuspension. within the confines of the site.
A silt curtain will be installed to help contain
resuspended sediments.
Sediment containment and water filtering devices
will be used on the barge. This might require
containment and treatment of barge dewatering
effluent that exceeds limits for acute toxicity.
The contract specifications will include operational
controls to minimize disturbance of substrates.
The dredged material barge will not be loaded
beyond the top of the side rails. This will minimize
loss of dredged material from the barge and
prevent barge listing or instability.
The barge will not come to rest on the seafloor.
Marine and Behavioural disturbance Concurrent multiple underwater noise-generating Low Localized Short term Occasional Not significant
anadromous fish from underwater dredging activities will be minimized, when practicable.
noise. Where multiple underwater noise-generating
activities are planned they will be sequenced to
minimize construction duration, where possible.
Loss or alteration of fish See mitigation for Benthos. Low Localized Short term Occasional Not significant
habitat from sediment
removal and resuspension
during dredging.

September 2013
CCo10

Imperial Oil Resources Ventures Limited

14-61




Section 14.2
ANALYSIS OF POTENTIAL SIGNIFICANT ENVIRONMENTAL EFFECTS ROUTINE ACTIVITIES

Table 14-14: Effects, Mitigation and Significance — Dredging (cont'd)

Measures of Residual Effects

Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Coastal landscapes | Effects of dredging on ¢ A Dredging Management Plan will be developed Medium Within Medium Regular Not significant
shoreline and nearshore and will cover application of controls on silt LSA term
morphology. dispersion.

e Prediction of effects using numerical hydrodynamic
and sediment transport models to allow design for
minimum effects.

Traditional land Effects of dredging on fish e See mitigation for marine and anadromous fish. Medium Localized Short term Occasional Not significant

and resource use harvesting within e A Dredging Management Plan will be developed
Tuktoyaktuk Harbour. and discussed with the community.
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14.2.12 WASTE DISPOSAL (cont’d)

Waste from offshore activities, including kitchen waste, medical waste,
potentially hazardous industrial waste and miscellaneous dry and wet ship’s
garbage will be transported by supply vessel back to the shore-based facility. A
qualified contractor will arrange for disposal onshore or for storage preparation
for shipping out of the Beaufort Sea region.

A program-specific WMP will be developed to outline the processes involved in
generation, handling, transfer, disposal and documentation of waste streams
produced during the different program activities over the lifetime of this
program. The objective of the plan is to ensure program compliance with all
applicable regulations, standards and best practices to minimize effects on
environment and human health. Program personnel and contractors will be
provided with a copy of the program-specific WMP and will be made aware of
the shore-based facility’s waste management procedures (posted at locations
around the facility). Interactions of waste disposal with the environment are
likely to be negligible and are not considered further.

14.2.13 EFFECTS OF THE PROGRAM ON COMMUNITY WELLNESS

Program effects on community wellness are largely expected to be positive. The
program will provide economic opportunities (e.g., jobs, opportunities to supply
goods or services to the program) during construction and drilling, and has
potential to benefit individuals (and their families) who pursue these
opportunities. Increased incomes provide individuals and their families with
better access to resources for harvesting country foods, better nutrition and the
ability to save money. However, these positive effects are expected to be modest,
given the small number of jobs that will be created by the program.

Individuals who do access economic opportunities associated with the program
are subject to the choices they make concerning their new incomes. This can
have a negative effect on individual and family wellness, if these choices are
poor. Increased substance abuse can negatively affect individual health, family
cohesion and function, and has the potential to increase family violence. Given
the small number of jobs (and the small number of individuals who will
experience increased incomes), it is unlikely that a negative effect would
manifest at the level of the community (i.e., an increase in the local crime rate).
Existing health and social services in the region will be able to support
individuals with substance abuse and other issues related to increased incomes.
Furthermore, Imperial will provide drug and alcohol awareness training to all
employees and employee assistance programs for employees and their families,
to help mitigate potential issues within the community associated with substance
abuse and subsequent negative effects on quality of life.

The small number of jobs created by the program will limit potential negative
effects on community-level quality of life that are typically associated with the
development of larger projects in the Arctic. Effects on inequalities and social
disparity are not expected at the community level. Inflation as a result of higher
incomes in the community is not likely to occur. Those who would be vulnerable
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14.2.13 EFFECTS OF THE PROGRAM ON COMMUNITY WELLNESS (cont’d)

to inflation and social disparity are subsequently not likely to be negatively
affected by the program. Changes to public health and safety, crime rates and the
number of traffic accidents are also not expected.

Potential program effects on human health are linked to the dredging of the
harbour and the associated potential for water contamination. Other program
activities are not predicted to result in human health effects. Any dredging of the
harbour would be contained and, therefore, chemical contamination of the water
and subsequent accumulation in marine life is not predicted. Effects on human
health as a result of the consumption of contaminated country foods are not
expected. Despite this, public perceptions of harm may persist. Imperial will
communicate strategies to community to mitigate the potential for environmental
contamination. This is typically accomplished through environmental awareness
training and involvement of communities in environmental monitoring. Such an
approach is expected to reduce some of the public perception of harm.

14.2.14 HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT

Program elements that have the potential to affect human health (not including
occupational exposures, which are addressed separately) are:

e increased air emissions related to supply vessel traffic

e potential for uptake in country foods of:

o vessel-related contaminants (e.g., hydrocarbons, metals associated with
antifouling paints)

e sediment-related contaminants from navigational dredging in
Tuktoyaktuk Harbour or other nearshore areas to facilitate operation of
supply ships

e leaked oil

Program elements that have the potential to affect the environment in relation to
contaminants of potential concern are:

e potential for exposure of biota directly or through diet to:

o sediment-related contaminants during drilling and side-casting of drill
cuttings

e residual drilling fluids in drill cuttings

o sediment-related contaminants from navigational dredging in
Tuktoyaktuk Harbour or other nearshore areas

o vessel-related contaminants (e.g., hydrocarbons, metals associated with
antifouling paints)

e leaked oil

e Dballast water discharges
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The potential for effects from these conceptual exposure pathways cannot be
quantified at this time. For some exposure pathways, mitigation will be applied at
the start of the program to meet the provisions of laws such as the Arctic Waters
Pollution Prevention Act, which prohibits the discharge of waste in Arctic
waters. As a result, quantitative assessment might not be necessary.
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ANALYSIS OF POTENTIAL SIGNIFICANT
ENVIRONMENTAL EFFECTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM

PROJECT DESCRIPTION

NON-ROUTINE EVENTS

14.3.1 INTRODUCTION

In evaluating the effects of non-routine events, with a focus on accidental spills,
Imperial will consider the following:

the type and location of oil spills that could occur

the likelihood of these oil spills happening during the proposed drilling
program

precautionary measures that will be incorporated into the design and
execution of the drilling program to minimize the likelihood of oil spills

the oil spill response structure, contingency plans and organization

opportunities for Inuvialuit to play a role in preventing and responding to oil
spills

the oil spill response capability that will be in place to respond to the types of
spills that could occur

the significance of potential immediate and residual environmental effects of
these oil spills on important biophysical resources, wildlife and wildlife
habitat and resource harvesting activities before and after spill cleanup
operations in the ISR

unique surface and subsurface features that would be particularly sensitive to
an oil spill

socio-economic effects resulting from the environmental effects of an oil
spill

how ongoing research or information will be incorporated into OSRPs

Offshore drilling requires development of a credible, risk-based OSRP based on
potential spill scenarios for the specific operation.

14.3.2 TYPE AND LOCATION OF POTENTIAL OIL SPILLS

There are two main types of petroleum oils that might be spilled during the
proposed drilling program:

Arctic P-50 diesel fuel
crude oil
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14.3.2 TYPE AND LOCATION OF POTENTIAL OIL SPILLS (cont’d)

Other oil products that might be spilled include lubricating oils, oil-based drilling
fluid and gasoline (at the shore-based facility only). However, spills of these
products are not specifically addressed here because they would make up only a
small fraction of the inventory of fuel for the proposed program.

Arctic P-50 diesel fuel might accidentally be released:

e during bulk fuel transfer operations (ship-to-ship, shore-to-ship, fuel barge-
to-ship)

e during offshore or shore-based fuelling operations

e from a storage tank on land or from a vessel as a result of an accident

These types of spills are usually small in size. Arctic P-50 diesel fuel is non-
persistent oil that does not form stable water-in-oil emulsions and would be
expected to evaporate and naturally disperse quickly in offshore open-water
conditions. All diesel fuel spills would be responded to immediately using
various surveillance or tracking methods, and containment and recovery
equipment and techniques. Removal of diesel fuel spills in ice conditions might
also involve controlled in situ burning or chemical dispersant application
augmented with agitation of the water from a ship’s propeller wash, or both.

Crude oil might accidentally be released as a result of malfunctions during
drilling or testing of a well, or as a result of a major accident involving the
drilling unit. These spills would be located at the offshore drill site. The response
to small crude oil spills would involve using surveillance and tracking methods
and a variety of on-site containment and recovery equipment and techniques.
Removal of small crude oil spills in ice conditions might also involve controlled
in situ burning or chemical dispersant application augmented with agitation of
the water from a ship’s propeller wash, or both.

14.3.3 SUBSEA BLOWOUTS

A large crude oil spill might involve a subsea blowout, with oil and gas from the
reservoir being released into the water at the seafloor. The behaviour of the jet of
oil droplets and gas bubbles released from the well depends on the water depth at
the site. At water depths greater than 450 m, natural gas will react with the deep,
cold water to form gas hydrates. The combination of hydrate formation and
dissolution into the water will result in the gas being removed from the plume
and only oil droplets surfacing. At water depths less than 450 m, the gas bubbles
will not form hydrates and both oil droplets and gas bubbles will rise quickly to
the surface caused by the buoyancy of the rising gas bubbles. Whether the gas
bubbles survive their rise through the water column will affect the thickness of
the slick that forms on the surface from the oil droplets and how far from the
blowout site the oil droplets will surface.

The water depths for hydrate formation are highly variable depending on the
composition of the associated natural gas. With the addition of ethane, propane
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and heavier gases can significantly raise the depth at which hydrates will form, as
high as 150 m below the surface.

If the oil surfaces, it will begin to spread and evaporate, naturally disperse and
perhaps emulsify (depending on the characteristics of the particular crude oil).
Over the long term, some components of the surface oil could be oxidized by
sunlight and dissolve in the seawater. The dispersed oil droplets will dilute to
very low concentrations and biodegrade. Recent studies in Alaska have
confirmed that dispersed oil does biodegrade with the help of indigenous
microbes in the open Arctic waters under both summer and winter conditions
(McFarlin et al. 2011). Figure 14-2 illustrates these processes. Figure 14-3 is a
schematic of the possible fate and behavior of oil spilled on ice, under ice,
between ice and within ice.

The response to a large crude oil spill would involve using a variety of offshore
response techniques, including surveillance and tracking, chemical dispersants
and controlled in situ burning. Different techniques would be used as the primary
response method in different sea conditions. For example, controlled in situ
burning could be the preferred option in calm open-water conditions and
extensive ice cover, whereas application of aerial dispersants could be preferable
in open water and light ice conditions where waves are present.

Evaporation

Spreading Emulsification Oxidation Spreading

©
< ..g.: .,;\.: *

. . Dispersion
® O o
Dissolution Blodegradatlcfn oo L ez -s0

Sedimentation

Adapted from ITOPF (www.itopf.com)

Figure 14-2: Oil Spill Fate and Behaviour in Open Water

September 2013 Imperial Oil Resources Ventures Limited 14-69
CCo10



Section 14.3

ANALYSIS OF POTENTIAL SIGNIFICANT NON-ROUTINE EVENTS
ENVIRONMENTAL EFFECTS

Qil pool
under show

by snow pools in spring
KA:\—/_' \ Lead

Evaporation

Oil migration up
Absorption brine channels Oil in meltwater

First-year ice

Fissure

Multi-year ice

Adapted from ABSORB Training Manual, 1981

Figure 14-3: Possible Fate and Behaviour of Oil Spilled on and in Ice

14.3.4 LIKELIHOOD OF OIL SPILLS

For the purposes of this PD, the likelihood of two types of accidental events
during drilling operations were assessed, blowouts and batch spills. Blowouts are
continuous spills that can last hours, days or weeks, if uncontrolled, and involve
the discharge of large volumes of associated gas into the atmosphere and
discharge of crude oil into surrounding waters. Batch spills are instantaneous or
short-duration discharges of hydrocarbons (in this case, fuels) that could occur
from an accident on the drilling unit, support vessels or at the shore-based
facility.

Blowouts are rare events. There have been no large offshore blowouts in Canada,
with close to 400 wells drilled (149 exploratory) in Newfoundland waters since
1966 and 83 drilled in the Beaufort Sea, mostly in the 1970s and 1980s. Spill
frequencies are estimated using the historical worldwide record, as a large data
source. In exploratory drilling, there have been about 50,000 wells drilled
offshore worldwide with two large blowout spills, the Ixtoc incident in Mexican
waters of the Gulf of Mexico in 1979 and the Deepwater Horizon accident in
2010. The frequency of a spill is on the order of one incident per 25,000 wells
drilled. This spill frequency is based on worldwide data, including countries that
do not generally have regulatory standards as stringent as those in Canada.
Therefore, the likelihood of an extremely large spill in Canadian waters could be
expected to be even lower.

Other oil spills could occur during drilling activities. However, most of these
spills are very small and include spills:
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e of diesel fuel on the drilling unit
e of diesel fuel from transfer operations
e from similar incidents involving the handling of oil needed to run operations

As there have been very few large spills related to exploration and development
drilling in Canadian waters, US and worldwide statistics are used. There is a
reasonably sized database on small spill incidents in Newfoundland and Labrador
waters. Spill statistics are maintained and reported by the Canada-Newfoundland
and Labrador Offshore Petroleum Board.

Based on the Canadian offshore data, spills in the size range of 8 m® to 159 m’
(50 to 1,000 bbl, where 1 bbl =159 L. 1 m® = 6.3 bbl) occur with a frequency of
one every 540 wells, and one every 37 wells for spills less than 8 m® (50 bbl).

The likelihood of a large, uncontrolled blowout occurring when drilling only one
or two exploration wells for the proposed program is extremely remote. Even
smaller spills less than 8 m® (50 bbl) are unlikely for the proposed drilling
program.

Very small spills of 1 to 2 L occasionally occur on drilling units and support
vessels and are cleaned up quickly with sorbent materials kept on hand.

14.3.5 OIL SPILL RESPONSE

14.3.5.1

Oil Spill Response Principles

The specific oil spill response principles that Imperial would apply to an Arctic
drilling program include:

e cnsuring, through disciplined risk assessment and management processes,
that the top priority is the prevention of incidents that could result in a spill

e operating in the Arctic in a sustainable manner that involves consulting and
working with Inuvialuit in a way that is compatible with the natural
environment and people’s traditional way of life

o taking immediate responsibility in the unlikely event of a spill resulting from
its operations and responding quickly and effectively to all incidents

e cnsuring that a scalable, fit-for-purpose response system (plans, people and
equipment) is available and that the local infrastructure is in place to support
a major spill response

e recognizing that credible response options are available to respond to all
types of spills in the Arctic offshore in both open water and ice conditions

e meeting applicable regulatory requirements and commitments made by the
Imperial to Inuvialuit

o focusing on protecting the shoreline and harvested wildlife
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14.3.5.1

14.3.5.2

Oil Spill Response Principles (cont’d)

e having a compensation process in place if the spill or the response operations
affect wildlife harvesters in the Beaufort Sea region

Oil Spill Response Strategies

Oil spill response strategies that are available and would be applied to an Arctic
drilling program include:

e cnsuring the health and safety of response personnel
e having the operational capability to use all existing response options

e continuing to advance and enhance existing capabilities through ongoing
research and development, and field studies and exercises

e cnsuring that no option is arbitrarily ruled out or constrained in advance of
taking response action

e developing a level of response that is fit for purpose (i.e., based on risk,
probability, consequence and effectiveness and scalable to respond to any
size incident)

e understanding and possibly using to advantage the various environmental
conditions that could be experienced in the field to develop and improve the
ability to respond to an incident

e having a good understanding of the fate of an oil spill, including where the
spill might go, what might happen to it, and how the oil will behave under
Arctic conditions, particularly, oil trapped in ice

e having a good understanding of the most vulnerable species and sensitive
areas in the Beaufort Sea region

e using local knowledge and expertise to understand the environment,
particularly different ice conditions

e recognizing that sometimes the best response might be to monitor the
situation and develop a plan for future response actions

e applying a net environmental benefit analysis (NEBA) to help determine the
best response options that will lead to the:

o lowest overall effects on the environment and harvesters
e most rapid recovery of oil and the environment

o focusing assessments on the advantages and limitations of each response
option under the existing conditions at the time of the spill. These
assessments also lead to decisions on prioritizing the deployment and use of
monitoring, mechanical recovery, controlled in situ burning and dispersants.
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14.3.5.3

Oil Spill Response Technology

Since open-water offshore drilling ceased in the Beaufort Sea in the early 1990s,
significant advances have been made in oil spill response capabilities for an oil
spill in the Arctic, particularly an offshore spill of crude oil where oil could come
in contact with ice. These advances in oil spill response capabilities resulted from
extensive research and development in laboratories, wave basins, and meso-scale
and full-scale field trials that have been conducted by industry, governments and
oil spill response equipment manufacturers. Many of the advancements were
initiated and financed by the companies operating in the Beaufort Sea at the time,
as well as by EC, the US Minerals Management Service (now the Bureau of
Safety and Environmental Enforcement [BSEE]) and international studies
conducted in Norway and other circumpolar countries.

The advances in oil spill response capabilities in Arctic conditions include
improvements in:

oil spill behaviour and modelling
surveillance and monitoring
dispersant use on the sea surface
subsea dispersant injection

controlled in situ burning

mechanical containment and recovery
shoreline response techniques

Today, the number of viable options available to oil spill responders increases the
rate of success in reducing oil spill effects on the natural environment and
traditional use by wildlife harvesters.

14.3.5.3.1 Oil Spill Behaviour and Modelling

In the 1970s and 1980s, oil spill behaviour and modelling were focused primarily
on spills in open water or under landfast ice, with the primary interest being
shoreline contact. Routine analysis of the physical and chemical properties of
crude oils to determine their spill-related properties was not common at the time.
Since then, several Beaufort Sea crude oils have been extensively analyzed,
primarily by EC, and can now be used as an analog for modelling oil spills in
deeper waters.

Oil spill modelling has also progressed for predicting spill behaviours, such as
spread rate and weathering on open water and in ice conditions. Algorithms have
now been developed and field tested that can predict with a higher degree of
accuracy the movement of an oil spill under varying environmental conditions,
including in ice.

14.3.5.3.2 Surveillance and Monitoring
Much of the research on surveillance and monitoring technologies took place

over an intensive period beginning in the late 1970s and 1980s, largely in
response to offshore drilling in the Canadian sector of the Beaufort Sea.
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14.3.5.3.2 Surveillance and Monitoring (cont’d)

Researchers carried out analytical bench tests, basin tests and field trials with a
wide variety of sensor types in an effort to solve the challenges of detecting oil in
ice. Much of this work was conducted in Canada under the direction of Imperial,
EC and the Centre for Cold Oceans Resources Engineering. The technologies
tested included:

acoustics

radar

ultraviolet fluorescence
infrared

gamma ray

microwave radiometers
resonance scattering theory
gas sniffers

impulse radar

A series of recent projects sponsored by BSEE and industry in Canada, the US
and Norway have evaluated a new generation of ground-penetrating radar,
acoustic and ethane gas detectors. ExxonMobil is investigating the use of nuclear
magnetic resonance as a basis for future airborne detection systems.

The greatest advances in Arctic ice surveillance have been made in all-weather
radar satellite systems, with platforms launched over the past two years that can
detect surface features down to 1 m in size. These systems provide highly
detailed images of ice conditions near an oil spill to assist with planning marine
operations on a tactical scale and in tracking the movement of oiled ice.

Using current technologies, the most effective surveillance tools use a
combination of remote sensing devices supplemented with visual observations
from personnel and equipment on site. Surveillance equipment that provides
coverage under all types of weather and ice conditions is available through
governments and contractors.

To monitor oil movement, both in open water and under ice conditions, Imperial
will consider using a combination of:

ultraviolet and infrared scanners

forward-looking infrared radar

microwave radiometers

laser fluorosensors

synthetic aperture radar and side-looking airborne radar
ground-penetrating radar

satellite systems, such as IRS, SPOT and RADARSAT
ice drift buoys

other technologies

The monitoring will have a level of accuracy not previously available and will
greatly increase Arctic spill response capabilities. Selection of the equipment

14-74

Imperial Oil Resources Ventures Limited September 2013
CCo010



Section 14.3

ANALYSIS OF POTENTIAL SIGNIFICANT NON-ROUTINE EVENTS
ENVIRONMENTAL EFFECTS

actually deployed will reflect the results of ongoing research and industry and
government consensus on the best practicable approaches.

14.3.5.3.3 Dispersant Use on the Sea Surface

Basin testing has shown that dispersants can be used effectively in ice-covered
and cold water environments (Brown and Goodman 1988 and 1996, Owens and
Belore 2004). Field tests conducted in the Barents Sea in 2009, as part of a joint
industry program on oil spill response for Arctic and ice-covered waters by
SINTEF in Norway, also showed that dispersants work in cold, ice-covered water
(SINTEF JIP 2010).

Cold temperatures do not inhibit dispersant effectiveness, but colder temperatures
do increase the viscosity of the spilled oil. Dispersants have been shown to be
effective as long as the pour point of the oil (i.e., the lowest temperature at which
the oil will flow) is not more than 5 to 10°C below the ambient water
temperature, as is the case for most crude oils and petroleum products (Daling et
al. 1990, Brandvik et al. 1995, Nedwed et al. 2006).

Conventional dispersants (e.g., Corexit 9500 and Corexit 9527) have been
formulated to be relatively non-viscous and can be successfully applied to heavy
or viscous oils in cold temperature.

The presence of ice might affect dispersant use, primarily through its influence
on the mixing energy available to generate and then diffuse small oil droplets
once the dispersant has been applied. Research has shown that ice floes in waves
can generate localized energy through their mechanical grinding and pumping
action as they rise and fall. Energy generated at these ice edges and in broken ice
and slush fields exposed to wave action is sufficient to disperse chemically
treated oil. Figure 14-4 shows the icebreaker MSV Fennica generating the
mixing turbulence needed for effective dispersant use in an ice-covered
environment.

In a complete ice cover situation, the mechanical energy provided by a ship’s
propeller can be used to both expose trapped oil for dispersant application and to
shear dispersant-treated oil into a fine oil droplet cloud that will diffuse into the
water column. The use of azimuth stern drive systems has been shown to be a
promising option to apply the necessary mixing energy for dispersant use in a
completely ice-covered environment. This concept was successfully tested on a
large scale in the Barents Sea in 2009 as part of a joint industry program on oil
spill response for Arctic and ice-covered waters by SINTEF in Norway.

Figure 14-5 shows a crude oil slick in pack ice being sprayed with dispersant.

An appropriate dispersant delivery system capability will be established for the
Beaufort Sea, similar to that currently used in Alaska. This system will include
access to a dispersant stockpile, dispersant spraying systems using both vessels
and aircraft, and continuous manufacturing and replenishing of dispersant
supplies, as needed. The infrastructure to ensure a continuous supply of
dispersants will also be put in place. The largest stockpile of dispersants in North
America is located in Anchorage, Alaska. Figure 14-6 shows airborne dispersant
application during a field study using a C-130 Hercules transport aircratft.
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Photo courtesy of Aker Arctic Technology

Figure 14-4: Icebreaker MSV Fennica Generating Mixing Turbulence for Dispersant Use

Photo courtesy of SINTEF

Figure 14-5: Dispersant Applied from an Articulated Sprayer on Crude Oil in Pack Ice
(Barents Sea in 2009)
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Photo courtesy of Charles Huber and Marine Spill Response Corporation

Figure 14-6: C-130 Hercules Transport Aircraft Applying Dispersant

14.3.5.3.4 Subsea Dispersant Injection

Subsea dispersant injection is a technique that was used effectively during the
response to the Deepwater Horizon accident (R/V Brooks McCall Cruise Report
- Deepwater Horizon - May 7 — 12, 2010, USCG 2011) and the offshore
petroleum industry has incorporated this tool in OSRPs for deepwater wells. It
involves pumping dispersant into the oil and gas as it exits the wellhead. Subsea
dispersant injection is intended to promote natural dispersion of the oil by
increasing the formation of extremely small oil droplets at the wellhead by the
force of the escaping reservoir fluids. Once the gas bubbles disappear from the
plume, these extremely small droplets do not rise to the surface and form a slick,
but remain in the sea at some depth, drift with the currents, dilute and are
biodegraded by naturally occurring oil-consuming bacteria. One of the important
benefits of subsea dispersant injection during the Deepwater Horizon accident
response was the reduction in surface oil slicks and VOC concentrations in the
air around the well site. This protected the health and safety of the responders in
the immediate vicinity of the spill.

Imperial will continue to monitor and participate in ongoing worldwide research
on subsea dispersant injection and consider its use as a Tier 3 response option in
consultation with regulatory agencies and Inuvialuit.

14.3.5.3.5 Controlled In Situ Burning

Controlled in situ burning was developed in the Beaufort Sea in the 1970s and
1980s as a response to two types of spill situations:

e alarge spill in ice conditions
e alarge spill in open-water conditions

Recent advances developed for open water have included improved fire-resistant
containment booms that are more easily deployed and last longer. The strategy
for oil in landfast and close pack ice is to track the oiled ice and start a burning
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14.3.5.3.5 Controlled In Situ Burning (cont’d)

operation where oil surfaces in melt pools or collects in open leads over the
winter and into spring. The oil is ignited by heli-torches deployed from the air.
Controlled in situ burning technology improvements have increased the burn
efficiencies by removing up to 90% or more of the oil in the full range of ice
conditions.

Environment Canada’s Emergencies Science and Technology Section and the US
National Institute for Science and Technology lead programs on assessing data
on smoke emissions from controlled in situ burning and the resultant burn
residue. Several field trials were carried out, including the Newfoundland
Offshore Burn Experiment in 1994. Studies found that burn residue showed little
or no acute toxicity to marine life and that the more toxic components, polycyclic
aromatic hydrocarbons, are largely consumed during combustion. People can be
kept safe and unaffected by the smoke by maintaining adequate separation
distances of a few kilometres between them and burn operations.

Ignition technology development has focused on improving ignition of oil by
adding emulsion-breaking chemicals to the igniter fuel to help ignite oil
emulsions with water content greater than 25% and by using better designed and
safer hand-held igniters. Advancements have also been made in developing
better, more durable fire-resistant booms. Low-toxicity surfactants (herding
agents) that thicken oil in both pack ice and open water, to allow it to be ignited
and burned efficiently, have been approved for use in the US and
commercialized.

As a result of the significant advancements, and recognizing that controlled in
situ burning is a viable oil spill response option, the American Society for
Testing and Materials (ASTM) adopted the Standard Guide for In-Situ Burning
of Spilled Oil: Fire-Resistant Boom (ASTM F2152). Environment Canada has
issued a report titled /n-situ Burning: A Cleanup Technique for Oil Spills. The
Alaska Regional Response Team has incorporated controlled in situ burning into
its Unified Response Plan (2008) and the International Association of Oil and
Gas Producers has prepared a state-of-knowledge report on in situ burning in ice-
affected waters. The US Coast Guard now considers controlled in situ burning to
be an operational response tool for open water and ice conditions, and the US
National Oceanic and Atmospheric Administration Office of Response and
Restoration has developed monitoring guidelines for measuring smoke plumes
and residue.

Controlled in situ burning is a countermeasure that has rarely been used on
marine oil spills, but its successful use during the Deepwater Horizon accident
response in the Gulf of Mexico has increased interest. According to US
government estimates, deliberate controlled burning of spilled oil with fire
booms eliminated between 220,000 and 310,000 bbl of oil that could have
otherwise reached shorelines and other sensitive resources in the Gulf of Mexico.
Between April 28 and July 19, 2010, a total of 411 oil collection and ignition
attempts were conducted. These efforts resulted in 376 burns of a significant
enough size and duration to merit inclusion in burn volume estimates. Burns
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continued throughout this period in daily-approved in situ burning burn areas,
typically within 3 to 15 miles of the Deepwater Horizon site (Mabile 2012).
Extensive monitoring of air quality by various US government agencies during
the burning operations did not detect any burn emissions of concern along the
coast of the Gulf of Mexico.

Controlled in situ burning of oil in both open water and under ice conditions is
now acknowledged as one of the most effective spill response options available.
As the key response option for all ice conditions, Imperial plans to have an
operational capability for in situ burning in the Beaufort Sea. Figure 14-7 shows
a conceptual controlled in situ burning response involving fire booms.

Figure 14-8 illustrates how herding agents would be used to thicken oil for
burning without the need for fire booms.

Herding agents sprayed on the water around the perimeter of an oil spill change
the surface properties of the water to prevent the oil from spreading. For oil that
has already spread, surfactants herd the spreading oil back into a smaller, thicker
slick. Herding agents do not require a boundary to push against and work even in
unbounded open water. For application in drift and pack ice and open water, the
intention is to herd freely drifting oil slicks to a burnable thickness, then ignite
them. A molecule-thick surfactant layer is all that is necessary to provide
containment in the open ocean during low-energy conditions. Therefore, large
amounts of oil can be herded with very small amounts of surfactant.

Figure 14-9 shows burning herded crude oil in an ice lead and Figure 14-10
shows burning crude oil in a fire boom in drift ice being tested during field
experiments in the Barents Sea in 2008 and 2009 (Buist et al. 2013).

Direction
of Flow

| .

Adapted from graphic, courtesy of SL Ross Environmental Research

Ignited gelled
gasoline

Conventional

Boom

Figure 14-7: Conceptual Controlled In Situ Burn Response
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A single helicopter can apply
herder and ignite the oil spill.

Herder applied on water
around perimeter of oil spill
by helicopter or boat

Adapted from graphic, courtesy of SL Ross Environmental Research

Figure 14-8: Use of Herding Agents with Controlled In Situ Burning

Photo courtesy of SL Ross Environmental Research and SINTEF

Figure 14-9: Burning Herded Crude Oil in an Ice Lead (Barents Sea in 2008)
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Photo courtesy of SL Ross Environmental Research and SINTEF

Figure 14-10: Burning Crude QOil in a Fire Boom in Drift Ice (Barents Sea in 2009)

14.3.5.3.6 Mechanical Containment and Recovery

In the 1970s and 1980s, the primary spill response in the Beaufort Sea was
mechanical containment and recovery of oil in open water using equipment from
the Beaufort Sea Oil Spill Co-operative. Improvements in equipment, most
notably air-inflatable booms, have enabled containment equipment to be easily
and rapidly deployed using reel-mounted systems on board vessels. In recent
years, several innovative designs, such as the Vikoma Fasflo and the NOFI
Current Buster, are capable of containing oil at speeds greater than 1 knot, the
normal upper limit of existing equipment. The US Coast Guard has conducted
research on booms capable of handling current speeds in excess of 3 knots.

Figure 14-11 shows a modern high-speed boom deployed by a single vessel with
a boom vane to hold one end.

Today’s skimmers are an improvement over earlier models. The most commonly
used skimmers for offshore application are high-rate weir types, such as the
Transec and Desmi models. In recent studies sponsored by the Mineral
Management Service and industry, research and testing was performed to
optimize the use of oleophilic skimmers in the presence of ice that would recover
much less water than weir-type skimmers (see Figure 14-12). These new designs
can greatly increase the overall operating efficiency of oil recovery efforts.
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Photo from ORC AB web site www.orc.se

Figure 14-11: Boom Deployed from a Single Vessel Using a Boom Vane

Photo courtesy of SL Ross Environmental Research and SINTEF

Figure 14-12: Oleophilic Brush Skimmer Tests in Ice
14.3.5.3.7 Shoreline Response

A shoreline response program would consider both nearshore protection of
sensitive coastal areas and shoreline cleanup for any oil that might be stranded on
the coast. The development of a response strategy would be a part of the
assessment process that evaluates oil transport pathways, traditional harvesting
resources at risk, and seasonal sensitivities and vulnerabilities of habitats and
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resources. Oil transport pathways are strongly affected by surface currents and
the outflow from the Mackenzie River Delta. Oil approaching the Mackenzie
Delta would be kept away from the coastal zone by the year-round river outflow.
As a result, some coastal locations would be more at risk than others. The most
current version of the Beaufort Sea Environmental Sensitivity Atlas will be used
to take into account changing coastal geomorphology, traditional use areas, areas
of environmental importance and resources at risk. Shoreline protection priorities
will be developed based on pre-spill strategies for specific areas of importance
(Geographic Response Plans or Geographic Response Strategies [GRPs/GRSs]).
The GRS and GRP activity will involve community engagement to ensure that
traditional knowledge and current resource harvesting practices are considered.

If oil reaches the coast and is stranded, a NEBA will be used to determine the
best overall options and the target treatment end points to apply to shoreline
response. This analysis would be based on a shoreline oiling assessment survey
to determine the location and character of any stranded oil. All treatment
recommendations, including operational priorities, generated by this survey
would be reviewed with regulators and Inuvialuit.

A typical shoreline response strategy would involve the initial removal of bulk or
heavy oiling that could be remobilized and affect adjacent areas. Further
treatment phases would be based on the NEBA, and the development of
treatment end points would be based on EC guidelines to avoid causing
unnecessary additional impacts. The shoreline treatment options would vary
depending on shore zone types (e.g., sand beaches, mixed sediment gravel
beaches, wetlands) and the degree of oiling. The treatment options are described
in EC’s A Field Guide to Oil Spill Response on Marine Shorelines, and their
applicability to and implementation for different Arctic shoreline types would
follow those recommendations. The treatment options that would be considered
include:

natural recovery

flushing and recovering bulk oil
sediment mixing

sediment relocation

burning oiled sediments
bioremediation

Guidelines and strategies are available for oil spill waste generated during a
shoreline cleanup. The use of portable burners and incinerators for waste
management or in situ shoreline treatment techniques are the preferred options,
particularly in remote areas. Shoreline equipment caches will be available that
can be readily transported by helicopter. This equipment will be used to protect
shoreline areas that are determined to be the most vulnerable or to treat those
with the highest initial priority for onshore oil recovery.

14.3.5.3.8 Tuktoyaktuk Harbour and Approaches Spill Response

In the event of a spill, the response to a spill in Tuktoyaktuk Harbour or its
approaches would be focused, rapid and effective to restrict the spill from
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14.3.5.3.8 Tuktoyaktuk Harbour and Approaches Spill Response
(cont’d)

spreading using containment booms and oleophilic skimmers to recover oil.
Shoreline protection boom, small skimmers and temporary storage and transfer
equipment would also be available on site. Small spill response boats to quickly
deploy and operate it this equipment would be based in Tuktoyaktuk Harbour. A
dedicated Tier 1 spill response organization will be located in Tuktoyaktuk.
Figure 14-13 illustrates the type of vessels and equipment that could be
maintained at Tuktoyaktuk Harbour to respond to nearby spills.

Photo courtesy of the Canadian Coast Guard

Figure 14-13: Typical Tier 1 Spill Response Vessel and Equipment for Protected Waters

14.3.5.4

The Tiered Response Model

In the 1980s, the oil and gas industry developed the concept of three tiers (i.e.,
Tier 1, Tier 2 and Tier 3) to describe the magnitude of spill response capability.
The tiered levels of preparedness and response describe how appropriate
resources can be mobilized rapidly and the response escalated to provide an
effective response to a spill of varying size.

A Tier 1 spill involves amounts up to 16 m® (100 bbl) and is operational in
nature, occurring at or near an operator’s facilities. The operator is expected to
respond with their own resources to clean up the spill.

A Tier 2 spill usually extends outside the zone of the Tier 1 response area and is
larger in geographic extent and volume. Additional resources would be needed
from a variety of sources, and a broader range of stakeholders could be involved
in the response. A Tier 2 response capability would involve regionally available
resources (e.g., other operators or a regional spill response cooperative, such as
was developed by a number of companies operating in the Beaufort Sea in the
1970s and 1980s). This type of cooperative could provide equipment, vessels,
storage, and most importantly, locally trained response teams. Equipment, such
as booms (fire and shoreline protection), skimmers, controlled in situ burning
equipment and dispersants could be stockpiled and strategically located at
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various sites, offshore and onshore. As in the Tier 1 response, resources and
equipment from operators working nearby would likely be called on through a
mutual aid agreement.

A Tier 3 spill is a large-scale spill, likely to have major environmental or
socio-economic effects and require substantial resources to achieve cleanup.
These resources could originate from a range of national and international oil
spill response organizations, equipment manufacturers and suppliers, and other
third-party providers, such as logistics and aviation companies. The OSRP
developed for the program would include details of where the oil spill response
organizations are located, their response time and what equipment and resources
they could provide.

14.3.5.41 Tier 1 Capability

Most spill response protocols require a robust and dedicated capability to be in
place for small spills that can be managed immediately with local resources.
Vessels with IMO compliant protocols will have a Shipboard Oil Pollution
Emergency Plan and associated equipment on board that can be used for Tier 1
spills.

For drilling in the Arctic, the following vessels could be outfitted with a 20-foot
ISO shipping container of oil spill response equipment:

e the supply vessels at the drill site
o the designated supply vessels operating out of the shore-based facility
e cach icebreaker

The 20-foot ISO shipping container would allow these vessels to help with Tier 1
spills of Arctic P-50 diesel fuel, crude, base oil, hydraulic fluid or lube oil.
Among other items, the container could carry:

e asingle-vessel, high-speed sweep system consisting of a fast water boom and
either an outrigger or a boom vane

e an oleophilic-type skimmer (ideally convertible to a brush-type skimmer for
use in light brash or frazil ice conditions) suitable for deployment into the
sweep system pocket from the aft deck of the vessel

e atemporary storage bladder for recovered fluids with a capacity of about 8 to
32 m’ (100 to 200 bbl)

e aportable, diesel-powered positive displacement transfer pump
e various sorbent pads, sweeps and booms

Controlled in situ burning would be considered for a range of ice conditions,
including:

e when using a fire boom in open water, trace ice and possibly up to 3/10ths
ice concentration

e where the oil is uncontained and thick

e where the oil is contained by ice or by herding agents
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14.3.5.4.1 Tier 1 Capability (cont’d)

In open water and light drift ice conditions, dispersant use could also be
considered. Dispersants could be applied by ship-based or aircraft-based
application systems (e.g., helicopters).

Other vessels, such as the fuel barge, tanker or the warebarge, would also be
outfitted with spill response equipment, focused on containing and recovering
fuel transfer spills.

14.3.5.4.2 Tier 2 Capability

In most situations, a Tier 2 capability would be developed using pooled resources
from other organizations, drawn from a regional or national source. Additional
mechanical containment and recovery equipment (e.g., booms and skimmers) is
not considered an effective option for Tier 2 capability. Additional offshore
vessels to deploy and operate the equipment would likely be scarce or unsuitable
(e.g., not ice-strengthened), and storing and handling large amounts of recovered
fluid would require large storage vessels or containers that cannot be readily
transported to the spill scene. In the Arctic, and particularly the Beaufort Sea
region, the infrastructure for transporting large oil spill response equipment is
limited. Skimmers are available for oil spilled in ice. However, based on the
limited encounter rate and recovery rate, these skimmers are best suited to
working among relatively small ice pieces and for spills that cover a small area.

Equipment and materials for controlled in situ burning or dispersant use are much
more easily transported and deployed than mechanical recovery equipment in the
Beaufort Sea. This equipment requires far less logistical support and could be
used to supplement existing Tier 1 resources offshore in response to a Tier 2
incident. These two response methods (i.e., in situ burning or dispersants) are fit
for purpose and can be easily scaled up to meet ongoing needs.

Resources for Tier 2 nearshore operations and shoreline cleanup could be
sourced from a number of existing cooperatives and agencies within Canada and
worldwide. A locally owned and staffed spill response organization capable of
providing Tier 2 on-water and shoreline response resources would also
beneficial. Imperial is committed to making this possible. Imperial is considering
pre-staging shoreline protection and cleanup equipment and resources at key
locations along the coastline of the Beaufort Sea to facilitate quick and effective
response to spills that could potentially threaten shorelines.

14.3.5.4.3 Tier 3 Capability

A mechanical containment and recovery response strategy would not be the
primary response approach for a Tier 3 spill in the Beaufort Sea. The logistics of
delivering adequate deployment, storage and handling equipment for a large-
volume spill response would not be feasible or effective.

Use of dispersants and controlled in situ burning would be the primary Tier 3
response options and the focus of Imperial’s intentions regarding spill response
equipment.
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Equipment for a Tier 3 Response — Controlled In Situ Burning

To mount a Tier 3 response using controlled in situ burning, several independent
fire-boom systems would likely be required, each of which would include the
following primary equipment:

e a150-m fire boom
e one towing paravane
e one work boat (500 hp minimum)

To be able to provide a timely response, this equipment might be stockpiled at a
marine base in the Beaufort Sea region, to be rigged and sent to the scene within
one day of a spill occurring. Depending on the extent of the burn operations, it
might be necessary to resupply the boom to replace portions used in the
operation. If a replacement boom was required, it could be flown to Tuktoyaktuk
by cargo aircraft. As was done in the Deepwater Horizon accident response, the
potential sources of equipment that could be used include:

Alaska Clean Seas (Prudhoe Bay, Alaska)

Oil Spill Response Limited (Southampton, United Kingdom)
Marine Spills Response Corporation (various US locations)
fire-boom manufacturer inventories

international government and industry stockpiles

Hand-held igniters would be used to periodically ignite collected oil. Materials to
prepare such igniters could be stockpiled at a marine base in the Beaufort Sea
region. In drift ice conditions, herding agents might also be used to thicken oil for
burning without the need for fire booms. Heli-torches, herding agents and
application systems for helicopters would also be stockpiled at a marine base.

If a spill continued into freeze-up, a burning operation could be mounted in the
spring. This operation could involve using a fleet of helicopters equipped with
heli-torches to fly from remote shore bases or from icebreakers. The period
between freeze-up and the appearance of oil in melt pools would be about six
months or more, which would allow time to plan a spring operation and stage the
equipment.

Equipment for a Tier 3 Response — Dispersant Application

To mount a Tier 3 response using dispersant application, independent dispersant
application systems would likely be required, each of which could include the
following primary equipment:

e aircraft, such as helicopters or a C-130 transport
e aerial dispersant delivery system packs
e adispersant supply of about 159 m*/d (1,000 bbl/d)

Adequate dispersant supply could be stockpiled at an air base in the region (i.e.,
at Tuktoyaktuk or Inuvik) to supply the first few days of operation, after which,
more dispersant could be brought in by air. Imperial will ensure that the
infrastructure to support a long-term dispersant operation is in place before the
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Equipment for a Tier 3 Response — Dispersant Application (cont’d)

start of drilling. Additional aircraft for dispersant application, including their
aerial dispersant delivery system pack application gear, could be prearranged
with one or more of the following organizations:

e Oil Spill Response Limited (Southampton, United Kingdom)
e Alaska Clean Seas (Anchorage, Alaska)
e International Air Response (Coolidge, Arizona)

Initial dispersant resupply would come from these sources. If a spill were to
continue for a longer time, additional dispersant would be resupplied from the
manufacturer, as was done during the Deepwater Horizon accident response.

Dispersant application in open water is quite effective at dispersing oil, even in
relatively calm conditions and response activities can be extended into the fall
freeze-up or in pack ice by using icebreakers to mix the oil with dispersant.

14.3.5.4.4 Response Sequence and Duration

Response to a spill during the open-water season would begin immediately with
the deployment of controlled in situ burning or dispersant operations, depending
on the specific circumstances of the spill. Spill response operations would
continue:

o during the release of hydrocarbons, subject to environmental conditions
o for as long as response techniques could be safely and effectively applied

o after the release of hydrocarbons had ceased or after any oil remaining was
too widespread, thin or emulsified to effectively burn or disperse

For a burning operation in the spring, oil ignition would begin with the onset of
the melt season (late May and June) when the oil would begin to surface in melt
pools. The initiation and duration of the ignition operation would depend on the
season in which the oil was released. Oil released during freeze-up would be
encapsulated in the ice relatively near the ice surface and would surface relatively
early in the melt season, maximizing the time available for spill response. If the
spill were to continue, oil deposited on the underside of ice floes passing over the
spill site would later appear in melt pools. This oil would begin to evaporate on
the surface of the melt pools and be available for burning.

All shorelines affected by oil would be surveyed, assessed and prioritized for
cleanup. All oiled shorelines would be cleaned in order of priority, using a
NEBA and consultations with the incident command team and local Inuvialuit
representatives, to determine the best overall options. The shoreline treatment
options would vary depending on shore zone types (e.g., sand beaches, mixed
sediment gravel beaches, wetlands) and the degree of oiling. All treatment
recommendations, including operational priorities, would be submitted to the
incident command team for review.
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As part of the NEBA process, and in collaboration and agreement with the
regulatory authorities and Inuvialuit representatives, end-point criteria for spill
response would be determined, after which, the effort could be downsized or
demobilized and a post-spill phase would begin. The treatment end points will
follow the EC guidelines to avoid causing unnecessary additional impacts. If a
NEBA indicates that residual oil on shorelines should be removed, or if active
restoration were appropriate, Imperial would take these actions. During the post-
spill phase, a long-term effects monitoring program would be established.

14.3.5.4.5 Response Effectiveness in the Beaufort Sea

Recently, a study of weather and sea conditions in the Beaufort Sea that could
reduce the effectiveness of open-water offshore spill response operations was
undertaken for the NEB (SL Ross 2011). The objective of the study was to
provide estimates about when and how long primary recovery and clean-up
techniques of mechanical recovery, dispersants, and controlled in situ burning
would be unavailable because of environmental factors, such as adverse ice
conditions, fog, darkness and higher sea states.

Weather and sea state statistics were collected and compared to operating limits
for each of the various spill countermeasures. Three sets of operating limits were
defined for each countermeasure:

e favourable
e marginal
e not possible

The possibility of deferring a response was also assessed, for example:

e oil spilled under ice that is not immediately accessible for cleanup, but could
be effectively cleaned up the following spring when the oil reappears on the
ice surface

e oil that could not be treated with dispersants from aircraft because of
darkness and could be treated the next day

The effectiveness of the deferred dispersant treatment option could be reduced by
the weathering of the oil in the interim.

The frequency of open water in the Beaufort Sea is highly variable throughout
the summer (i.e., July to October), with the frequency of open water ranging
from 46 to 79% in the far offshore location. This range of open-water frequencies
is the result of several years with very little open water throughout the season
combined with most years that have predominantly open water — it does not
reflect a year-by-year frequency with an average amount of ice. These differing
occurrences of ice in the summer season would not necessarily represent an
impediment to spill response, but rather they would necessitate a change in
tactics to using in situ burning in dense ice, or a combination of containment and
recovery, burning, or dispersant use in moderate or light ice conditions. As such,
the subsequent analysis did not incorporate percent open water.
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14.3.5.4.5 Response Effectiveness in the Beaufort Sea (cont’d)

Table 14-15 shows the study results for a far offshore location in the Beaufort
Sea using weather and sea state data from 1989 to 2008 during open-water
conditions. The study only described when conditions would allow the use of
these options and did not describe the efficiency of each option during these
periods.

Since each response technique has a different operating limit, further analysis
was undertaken to determine the percentage of time that at least one of the three
countermeasures is possible in open water (see Table 14-16).

Table 14-15: Percentage of Time for Open-Water Countermeasures

Controlled In Situ Burning Containment and Recovery Aerial Dispersant Application
Favour- Not Favour- Not Favour- Not
Month able Marginal | Possible able Marginal | Possible able Marginal | Possible

June 67 10 23 67 13 20 57 0 43
July 64 11 26 63 13 23 56 0 44
August 43 10 47 43 14 43 48 0 51
September 19 11 70 21 16 63 41 2 57
October 4 7 89 4 9 87 31 3 65

Table 14-16: Percentage of Time at Least One Countermeasure is Possible

At Least One At Least One
Favourable Favourable or Marginal
Countermeasure Countermeasure No Countermeasure

Month Option Option Option Possible
June 80 80 20
July 78 78 22
August 59 59 41
September 42 44 56
October 31 35 65
The response is deferred to the spring melt season for periods of freeze-up and winter (mid-
October through June).

The report concludes that, based on the historical frequency of these conditions,
spill response with at least one of the three countermeasures options would be
possible for the period when open water is usually present (July through October)
from 31 to 78% of the time for the far offshore location in the Beaufort Sea. In
comparison to the Grand Banks area off the east coast of Newfoundland, these
statistics are quite favourable for effective spill response. Off the east coast of
Newfoundland, similar weather and sea state statistics indicate that containment
with booms would be possible less than 5% of the time in winter, to a maximum
of 25 to 30% of the time in summer (Turner et al. 2011).

Winter conditions were not analyzed in the NEB study. During the winter, oil
would remain encapsulated in the ice until being released into melt pools the
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following spring. For a burning operation in the spring, aerial ignition of melt
pools would be possible when:

e acceptable visual flight rule conditions exist
e winds are less than 15 knots
e there is daylight

For the May and June period, these conditions exist for substantial percentages of
time (Dickins 1987, Beaufort Sea Steering Committee 1991):

e daylight — 100% of the time
o visual flight rule conditions — 70% of the time
e winds less than 15 knots — 70% of the time

Combined, these factors suggest that springtime burning operations would be
possible for about 50% of the time. If operations are not possible on a given day,
the oil would still be available for burning on subsequent days. The 50% figure
would be used in estimating the number of days available for operations, and
based on the extent of the oiled ice area, the number of ignition systems required
for maximum effectiveness.

14.3.5.4.6 Community-Based Spill Response Organization

A consistent message from community consultations in the Beaufort Sea region
has been a strong community interest in being involved in an oil spill response
organization of some sort. Some community members recall the Beaufort Sea Oil
Spill Cooperative that employed as many as 20 Inuvialuit in the early 1980s. The
Beaufort Sea Oil Spill Cooperative was jointly funded by three operators in the
1970s to the 1990s, with the goal of maintaining an inventory of equipment and a
core group of trained personnel for spills beyond Tier 1 capability. Each of the
three companies maintained a base level of Tier 1 equipment at Tuktoyaktuk and
at various drilling locations and other operating areas such as McKinley Bay. In
addition to stockpiling a range of equipment for offshore spills, the cooperative
developed a group of trained and committed workers to provide for routine spill
responses, field experiments and provide support for other environmental
projects. The cooperative provided a visible presence for spill response and
attention to clean operations at Canmar’s base in Tuktoyaktuk.

An organization similar to the previous oil spill response cooperative was also
emphasized as a preferred model by community members in the recently
completed study on training requirements commissioned by AANDC (Kavik-
Stantec and SL Ross 2013). In the workshop that was part of that study, Imperial
stated that their preferred model was to use a private-sector spill response service
provider, and encouraged attendees to consider establishing such a company to
provide:

day-to-day response to small operational spills

a base group as a focus for training and drills

a pool of workers that could be used in a large-scale response

a pool of workers that could be used in demonstrations and experiments
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14.3.5.4.6 Community-Based Spill Response Organization (cont’d)

Imperial will investigate and encourage the potential development of a service
provider, including potential contractual arrangements. This could take the form
of some sort of retainer arrangement to pay for initial and ongoing training, drills
and field exercises and linkages with other spill response organizations.

14.3.6 OIL SPILL RESPONSE PLAN

14.3.6.1

Emergency Response Plan

One of the management plans that an operator must have in place is an ERP that
outlines the preparations for unexpected events and contingencies, including spill
response. An OSRP could be an integral part of an ERP or it could be a stand-
alone OSRP. There are current regulatory requirements and various guidelines
that describe what documentation should be prepared and filed by an operator to
support an offshore exploration program. Imperial would take these into
consideration when developing overall contingency plans.

While a large number of agencies and organizations have an interest in
emergency response, particularly in the event of a significant incident, the NEB
and the CCG have primary responsibilities for emergency response to oil and gas
spills in the Beaufort Sea. Environment Canada also has a key role in managing
the Arctic Regional Environmental Emergencies Team Contingency Plan.
Aboriginal Affairs and Northern Development Canada is responsible for spills on
federal land that affect waters and shares with the CCG responsibility for spills of
unknown origin that occur north of 60° latitude.

Imperial respects the purpose and intent of the Arctic Council’s Agreement on
Cooperation on Marine Qil Pollution Preparedness and Response in the Arctic.

This international instrument will help Arctic nation-states to establish and
maintain compatible emergency preparedness, prevention and response policies
and eliminate international bilateral legal barriers to effective response. Imperial
will work with the Canadian authorities of the parties to this agreement (i.e., the
CCQG, TC and the NEB), as well as the bilateral Canada—US Joint Marine
Pollution Contingency Plan, to ensure consistency and cooperation in the event
of an incident resulting from its drilling operations in the Canadian sector of the
Beaufort Sea.

The ERP developed by an operator is intended to address the regulatory
requirements and provide a foundation for a risk hazard-based response
approach. Regardless of the type and cause of the incident, the same response
structure would be used to prepare for and respond to any emergency, including
oil spills. The primary objectives of the ERP and planning process are to protect
the environment and ensure the safety of program personnel and the public.

The ERP will:
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e provide emergency response command and control functions for onshore and
offshore emergency situations

e cover foreseeable emergencies during all phases of a drilling program

e take into account hazard identification and assessment, environmental
considerations, consultation with government and Inuvialuit agencies

e incorporate industry best practice and use of external support resources

The initial approach to developing an ERP would be to develop a framework
plan based on the NEB’s requirements, CSA standards and company-specific
standards and guidelines and other applicable examples and templates, and then
develop a detailed plan. The ERP should not replace or conflict with the drilling
contractor’s emergency procedures, but should integrate the contractor’s ERPs
into the operator’s ERP. The operator’s ERP would act as the umbrella document
to ensure a consistent, effective and coordinated response to any incident in the
Beaufort Sea region.

The OSRP could be a separate detailed document or part of the overall ERP. The
oil spill response strategy, tactics and plans would be coordinated with and
aligned with the ERP. Integration and consistency with contractor emergency
response plans is also an important feature. This would include:

the drilling contractor’s emergency response plan

vessel emergency plans

a vessel Shipboard Oil Pollution Emergency Plan

aircraft emergency procedures

support base emergency procedures

geographic response plans or strategies for shoreline response
waste management plans

14.3.6.2  QOil Spill Response Plan Draft Contents
The following is an example of the contents of an OSRP, including the type of
information that would be in each section.
1. Introduction:
e Purpose of plan — responsibilities of Imperial as operator, policy and
intent of plan.
e Response priorities — health and safety of the workforce and public,
protection and restoration of the environment, preservation of the
Inuvialuit culture and lifestyle.
e Ability of the plan to be scaled up or down according to requirements,
size of the spill and duration.
2. Response organization charts (by functional role, without specific names
and contact information), including:
e command and control guiding principles (i.e., chain of command)
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14.3.6.2  Oil Spill Response Plan Draft Contents (cont’d)

the incident command system

the Imperial corporate response organization and headquarters
command post, including the:

e business unit support team
e  crisis management support team

the Beaufort Sea incident command team and field command posts

the ExxonMobil North American and global response teams

3. Initial response guides, including:

4. Responder duties and checklists (based on the incident command system),

first-on-scene checklist for responders
safety checklist, evacuation, if required

the process for identifying the initial type, level and severity of an
incident and the response required

the internal reporting process
external notification process and contacts
establishment of head office and field command offices

the initial steps to stop and control the incident, if possible

including those for:

the incident command staff, including the:

e incident commander

e deputy incident commander

o safety officer

o regulatory liaison officer

e Inuvialuit liaison officer

e public and media liaison officer
o Alaska liaison officer

the on-site operations staff, including the:

e on-site operations chief
o site safety supervisors

e staging area managers

e on-site supervisors for:

- source control, if required

- search and rescue, if required

- hazardous materials management

- mechanical containment (e.g., boom deployment)

- recovery (e.g., skimmer deployment)

- oil storage and transport

- disposal of recovered oil or contaminated materials
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- controlled in situ burning operations
- dispersant applications (aerial and vessel based)
- subsea dispersant injection at the wellhead

e the planning section chief, who is responsible for:
e real-time situation monitoring and reporting
o weather and oceanographic forecasting
o fate and trajectory modelling
e resources assignments
e documentation
e environmental resources, including technical specialists
o wildlife management
e waste management

o long-term monitoring of effectiveness of response and residual
effects

e demobilization
o the logistics section chief, who is responsible for the:

e support unit (i.e., facilities, ground, vessel and air requirements)
e services unit (i.e., food, medical and communications services)

e the finance and administration chief, who is responsible for:

e cost control
e procurement services
e claims and compensation

Contact call-out process (would be detailed in the final operational OSRP
before spudding the well).

Response guides for specific strategies, including:

o the types of spills, including crude oil and Arctic P-50 diesel fuel
characteristics

e asubsea blowout scenario, including possible flow rates and duration
e the use of a pre-approved real-time NEBA for decision making

e the deployment of containment booms

o the deployment of skimmers

e the application of in situ burning booms, small vessels and aerial
igniters

e the aerial application of dispersants

e the subsea injection of dispersant
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14.3.6.2  Oil Spill Response Plan Draft Contents (cont’d)

the protection, cleanup and restoration of the shoreline
the transfer, storage and final disposal of recovered oil and water

a special guide that covers spilled oil that crosses into Alaskan waters
or onto the shoreline

7. Response guides for tracking and surveillance, including:

ultraviolet and infrared scanners

forward-looking infrared radar

laser fluorosensors

synthetic aperture radar and side-looking airborne radar

ground-penetrating radar

satellite systems

ice drift buoys

aerial reconnaissance via TC’s National Aerial Surveillance Program

8. Regional and site-specific information, including:

hardcopy and electronic links to operational maps
results of oil fate and spill trajectory modelling
EC’s Beaufort Sea coastal sensitivity mapping
ice, oceanographic and weather databases
wildlife databases

cultural and traditional knowledge and Inuvialuit community
information

Alaska environmental and shoreline sensitivity database

9. Details on resource inventories, including:

Imperial-owned equipment and materials

ExxonMobil resources

other Beaufort Sea operators and mutual aid agreements
local oil spill service providers (if available) and equipment
Canadian oil spill service providers and equipment

Alaska and international oil spill service providers

links to spill response equipment manufacturers

links to fixed-wing aircraft and helicopter supply companies

10. Additional contacts, including:

regulatory agencies information listing:

o notification and contacts
e roles and responsibilities
e support
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14.3.6.3

14.3.6.4

o relevant legislation and online links
e Inuvialuit information listing:

e notification and contacts

e roles and responsibilities

e support as first responders, oil spill service providers and monitors
e process for wildlife compensation

The draft OSRP will be reviewed with Inuvialuit to obtain their input before
being finalized.

Spill Response Organization

If an incident occurs during operations, Imperial would take full responsibility
for the response under its incident command organization. In most circumstances,
Imperial would interface with the NEB as the lead federal agency for responding
to a spill from a drilling platform and the NEB would coordinate the actions of
federal and territorial agencies. For more information on the OSRP and an
example of an incident command structure for dealing with a spill response, see
Section 16.3.7.3, Oil Spill Response.

Spill Response Exercises
As required by the NEB, Imperial will test its spill response capability in the

Beaufort Sea by conducting tabletop and field exercises before spudding the well
and periodically throughout the program.

14.3.7 REDUCING POTENTIAL EFFECTS

One of the goals of any OSRP is to prevent or reduce the effects of a spill on the
natural environment and on people in the Beaufort Sea region. Mitigation
measures to manage and lower potential risks are developed during the planning
stage, when responding to a spill event, and during post-incident follow-up.

Mitigation measures during drilling program planning would include:
e having a robust SSHE management system in place (e.g., the OIMS)

¢ having sufficient knowledge about the environment and people that could be
affected by a spill

e understanding worldwide experiences and lessons learned from past
incidents

e having a database of important and sensitive areas for spill response
protection (e.g., the Beaufort Sea Environmental Sensitivity Atlas)

e using models to predict oil transport, fate and effects using a set of scenarios
based on the well location and local and regional physical and biophysical
conditions
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14.3.7 REDUCING POTENTIAL EFFECTS (cont’d)

e applying NEBA in consultation with government scientists, regulators,
Inuvialuit and others to obtain agreement on the best use of response options,
such as dispersants and controlled in situ burning

e having criteria for end-point goals for response and cleanup activities

When responding to a spill event, mitigation measures would include:

e initiating a response in a safe, timely, efficient and effective manner, based
on a carefully developed OSRP

e initiating an optimum response strategy while leveraging the applicable
response tools, such as:

o dispersants (aerial and subsea)

e equipment to contain, recover and disperse the spill
e controlled in situ burning equipment

e protective booms for use around priority areas

e initiating real-time spill tracking and surveillance capability as oil:

o isreleased from the subsea wellbore
o moves through the water column by currents
e is deposited on or under ice or on the surface of open water

e using real-time modelling, based on the tracking and surveillance data, to
predict further transport and plan responses accordingly

e applying real-time NEBA to determine the best overall spill responses (e.g.,
application of dispersants) based on the specific situation

e determining the real-time response encounter rate and effectiveness and any
modifications to improve the response

e using real-time wildlife monitoring and mitigation, as appropriate and
practicable, to conduct such actions as:

e using marine bird hazing to keep birds away from the spill area

o practicing wildlife capture and release, including capturing and cleaning
polar bears

o using icebreakers to open leads to provide access for whale migrations

Post-spill follow-up could include:
e continuing monitoring to assess short- and long-term residual effects

e implementing restoration and reclamation plans for shoreline cleanup, as
determined by consultations with regulators and Inuvialuit

e implementing wildlife harvesting compensation under the IFA, as required

e applying lessons from the incident to continuously improve the OSRP
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14.3.8 POTENTIAL ENVIRONMENTAL EFFECTS OF ACCIDENTAL SPILLS

14.3.8.1

In the unlikely event that a spill does occur, and there are environmental effects,
Imperial will act to mitigate these effects by using a variety of spill
countermeasures. The potential effects of spills and the proposed mitigation
measures are considered for two hypothetical spill scenarios:

e asmall operational spill of Arctic P-50 diesel fuel at a nearshore harbour site
(minor spill)

e alarge offshore spill involving an extended subsea blowout at a drill site
within EL 477 during September and October (major spill)

Effects Assessment Methods

The effects assessment methods used to assess accidental spills are similar to
those used in Section 14.2, Routine Activities, except where noted.

The VECs used to assess an accidental offshore spill are the same as those in
Section 14.2, with two additional VECs, marine plankton and the epontic
community. These two VECs are key components of the Beaufort Sea food web
and might be vulnerable to effects of spills and the mitigation measures (see
Table 14-17).

Table 14-17: Additional VECs for Spills and Spill Response

VEC Description Rational for Selection
Marine plankton ¢ Includes phytoplankton, zooplankton and ¢ Ecological importance in the RSA.
planktonic life stages of fish (eggs, larvae) « Potentially effected by proposed
and invertebrate species, including polar program activities.

cod.

Epontic community

¢ Includes ice-associated algae, invertebrates e Ecological importance in the RSA.
and ice-associated fish, such as polar cod. « Potentially effected by proposed

program activities.

14.3.8.2

The potential for a spill to interact with VECs was assessed and interactions were
determined (see Table 14-18).

Although mitigation measures (i.e., spill response techniques) might reduce risks
from spills to certain VECs, they might increase the risks to other VECs. In cases
where this might occur, the increases in risk are noted in the assessment of
significance tables.

Minor Spill

During drilling, vessels could travel between a harbour (e.g., Tuktoyaktuk
Harbour) and the offshore drilling sites. These vessels would carry fuel (e.g.,
Arctic P-50 diesel) or cargo that could accidentally be spilled. These accidental
discharges are most likely to occur in or near harbours or at the offshore drilling
sites. If a spill were to occur, they would be infrequent, relatively small (a few
litres or few cubic metres) and would involve petroleum products (e.g., diesel
fuel).
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14.3.8.2  Minor Spill (cont’d)
If small spills occur, their environmental impact would also be relatively small
and localized. With proper spill response and use of mitigation measures the
effects of spills could be further reduced so that residual effects should not be
evident beyond one year.
Table 14-18: Selected VECs
Oil on or
Hydrocarbon Oil Oil in Dispersed in the Oiled Indirect
VEC Vapour Slick Ice oil Seafloor | Shoreline | Effect?
Atmospheric environment .
Marine plankton .
Epontic community °
Marine avifauna ) ) °
Marine mammals ) ) ) °
Marine and anadromous fish ) ) °
Benthos ® ®
Coastal landscapes °
Traditional land and resource ° ° ° ° ° ° .
use
Note:
1. Qilin, on or under ice, in leads or among ice chunks
2. Contamination of harvested species (e.g., fish)

14.3.8.2.1 Potential Effects

A small spill of non-persistent diesel fuel within a harbour was used as the basis
for the effects assessment. The environmental fate, persistence and movement of
the spilled oil would depend on several factors, including the:

e nature of the product spilled
e quantity of oil spilled

e wind and current conditions
e spill countermeasures used

Spill impact would depend on the location and timing of the spill and factors that
control the movement of the oil.

Spill Fate in Open Water (July to October)

The fate of spilled oil would depend on prevailing wind conditions. Under low or
moderate winds and in moderate sea states, a petroleum product like diesel fuel
would spread quickly into thin slicks and sheens that would be moved about by
the winds until they strand on nearby shorelines. Most of the oil would evaporate,
a small proportion might disperse into the water and the remainder might strand
on nearby shorelines. Levels of shoreline oiling should be low, but would be
greatest near the spill site and less at a distance.
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Under high winds and sea states, a substantial portion of the diesel fuel might be
entrained into the water column producing localized elevated oil concentrations
in water. These would quickly dissipate by diffusion until oil concentrations
return to background levels within days.

Spill Fate in Broken Ice (November to June)

This is a spill into an area of broken ice during the ice-covered period. The fate
of spilled oil would depend on the nature of the ice. Generally, oil spilled in ice
would be trapped in the spaces between the ice chunks and would spread more
slowly than in open water. Most of the hydrocarbons in a diesel fuel spill would
evaporate, but a very small amount could disperse. If the spill takes place during
late spring, sheens would be released slowly from the melting ice and would
strand in low concentrations on nearby shorelines. A spill during freeze-up or in
mid-winter would become encapsulated in the ice until spring, then released onto
the surface of melt pools and dissipate as sheens as the ice melts.

14.3.8.2.2 Mitigation Measures

For spills in open water, much of the spill would be contained near the source
and recovered. If the diesel fuel has the opportunity to spread, it would spread
and thin quickly and would be moved by winds and currents. Some diesel fuel
might be recovered by booming and skimming before the remaining small
amounts strand in low concentrations. Any higher concentrations of stranded
diesel fuel could be removed with sorbents. Heavily contaminated shoreline
substrate can be removed for decontamination or disposal off site.

For spills in broken ice, much of the diesel fuel that is contained in the spaces
between ice chunks will be recovered quickly or burned in situ. Sheens released
from the ice during the spring melt can be sorbed. Any sections of shoreline that
become contaminated can be cleaned.

14.3.8.2.3 Assessment of Effects on VECs

Table 14-19 provides an assessment of the effects of a minor spill, including
information on:

o the potential interactions between VECs and spill processes (e.g., oil slicks,
clouds of hydrocarbon vapour, oiled shorelines)

o gpill effects on specific VECs and the mitigation measures
Atmospheric Environment

Air Quality — Some of the more volatile hydrocarbon compounds of the spilled
oil will evaporate quickly, releasing VOC:s into the air near the slick. This
process is completed within a few hours or days of the spill. Clouds of VOCs
dissipate quickly, lasting only a few hours. The vapours from products like diesel
fuel have an odour, but brief exposures to low concentrations in the air do not
pose a health hazard.
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Table 14-19: Effects, Mitigation and Significance — Minor Spill

Measures of Residual Effects

Significance of

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Atmospheric Volatile organic Contain and remove contaminating hydrocarbons Medium Localized Short term Occasional Not significant
environment hydrocarbons in air over from water and shorelines.

slick.
Increase in noise. Spill response might raise noise levels. Low Within LSA Short term Occasional Not significant
Marine plankton In low to moderate winds Contain and remove contaminating hydrocarbons Low Localized Short term Occasional Not significant
exposure is low. In high from water surface.
winds exposure would be
higher but localized and
temporary.
Epontic community | Absent during open-water Contain and remove contaminating hydrocarbons Low Localized Short term Occasional Not significant
season. Exposure is unlikely from water surface.
during ice-cover season. If a
spill is in broken ice, the
exposure would be
localized.
Marine mammals Negligible to moderate level Contain and remove as much oil as possible from Low Localized Short term Occasional Not significant
of exposure, depending on the surface of the water and shorelines.
conditions. Exposures are
brief and localized.
Marine and Negligible to high level of Contain and remove as much oil as possible from Low Localized Short term Occasional Not significant
anadromous fish exposure, depending on the surface of the water and shorelines.
conditions. Exposures would
be brief and localized.
Benthos Negligible to high level of Contain and remove as much oil as possible from Low Localized Medium Occasional Not significant
exposure, depending on the surface of the water and shorelines. term
conditions. Exposures would
be localized.
Coastal Negligible to high level of Contain and remove as much oil as possible from Medium Localized Short term Occasional Not significant
landscapes exposure, depending on the surface of the water and shorelines.
conditions. Exposures would
be brief and localized.
Traditional land Local harvesting areas of Prevent spreading and movement of oil and clean Low Localized Short to Occasional Not significant
and resource use harvested species (e.g., fish) up as quickly as possible. Monitor persistence and medium
might be contaminated with extent of hydrocarbons contamination. term
oil.
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Atmospheric Environment (cont’d)

In situ burning of oil in ice will generate a smoke plume, but the concentration of
particulates in the plume (the contaminant of greatest concern in the smoke) will
dissipate within a few kilometres downwind of the burn. Careful timing of the
burn, with respect to forecast winds, will ensure no effects from the smoke.

Noise — Depending on the nature and level of spill cleanup activities, there might
be some noise involved during the cleanup activity.

Marine Plankton

Phytoplankton and zooplankton are sensitive to hydrocarbons. During a spill in
the open-water season, exposures would depend on wind conditions. For a spill
in light to moderate winds, plankton would experience very limited exposure to
oil because only small amounts of oil would disperse into surface waters from
slicks. During a spill in higher winds, oil will be entrained in the water and
plankton exposed, but the area of exposure will be small.

A surface spill into an area of broken ice during the period of ice cover will be
contained in the ice. There will be little mixing energy available to entrain oil
into the underlying water and exposures to plankton will be limited.

Epontic Community

A surface spill into an area of broken ice during the period of ice cover will be
contained in the ice, so exposures would be localized.

The epontic community is not present during the open-water season.
Benthos

The benthic biota occurring in shallow nearshore waters include crustaceans and
mollusc species that are important as ecosystem food chain components and as
food sources for ISR communities (e.g., crabs, mussels, flatfish). Risks to
benthos from spills will depend on spill conditions. Spills in open coastal waters
in light or moderate winds pose a limited risk because in light winds little oil
disperses from slicks. However, even in light winds some oil will reach shallow
nearshore benthic areas when oil stranded on shorelines is resuspended in the
water and settles in nearby shallow subtidal areas. In high winds and waves,
slicks can be mixed into sediment-laden nearshore waters and then settle to the
seafloor. Sedimented oil might injure or contaminate benthic species and could
take years to degrade.

Effects on benthos and contamination will be mitigated by recovering spilled oil
from the sea surface and cleaning oiled shorelines.

Marine and Anadromous Fish

Marine and anadromous fish species might be exposed to spills in shallow
nearshore areas. In open areas with light winds, oil exposures will be minimal
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Marine and Anadromous Fish (cont’d)

and short lived. Under these conditions, only small amounts of oil will disperse
into the water column, and any oil that does disperse will dilute quickly to low
levels. Under these conditions there is little potential for injuries or
contamination to fish. More significant but short-lived exposures might occur if
high winds mix slicks into surface waters. More prolonged exposures might
occur if oil is spilled into enclosed areas, such as a small lagoon where there is
limited potential for diluting the oil. Under these conditions injuries and tissue
contamination might occur. Recovery time will be determined by the fate and
persistence of the oil in the water and sediments. However, the risks to local
populations will be small because the areas affected would be small and isolated.

Effects on marine and anadromous fish and contamination will be mitigated by
efficiently recovering spilled oil from the sea surface and cleaning oiled
shorelines.

Marine Avifauna

Local waterfowl species (e.g., king eiders, long-tailed ducks) and to a lesser
degree shorebirds are vulnerable and sensitive to oiling. A small spill in a
harbour occurring in open water could pose some risk to local birds. At the
population level, risks from small spills will be low if they occur when
populations are widely dispersed in the Beaufort Sea region. However, risks
could potentially increase during the open-water season when some species
aggregate in coastal waters for moulting or staging (e.g., long-tailed ducks and
eiders). Risks might also be greater if oil is spilled in areas of broken ice that are
used by migrating species in the spring.

Effects on marine avifauna will be mitigated by efficiently recovering spilled oil
from the sea surface, burning oil trapped in leads and cleaning oiled shorelines.

Marine Mammals

Marine mammals, including polar bears, seals and whales vary in their sensitivity
to oil slicks. Some species might be injured if exposed to thicker parts of slicks
from a fuel oil spill. Individuals of these species might be injured if oiled by a
small spill in a harbour. However, because the populations of most species are
widely distributed during the open-water season, the risks at the population level
are low. Risks might be slightly greater for the Beaufort Sea beluga whale
population, because large numbers of whales concentrate in a few nearshore
areas in the Mackenzie Delta in July. Even then, the risks are not great because,
beluga whales are relatively insensitive to oil slicks (compared to other marine
mammals), and the proportion of the population present on any given day is
relatively modest.

Effects on marine mammals will be mitigated by efficiently recovering spilled oil
from the sea surface, burning oil trapped in leads and cleaning oiled shorelines.

14-104

Imperial Oil Resources Ventures Limited September 2013
CCo010



Section 14.3

ANALYSIS OF POTENTIAL SIGNIFICANT NON-ROUTINE EVENTS
ENVIRONMENTAL EFFECTS

14.3.8.3

Coastal Landscapes

Shoreline oiling by spills is of concern because:
e some shoreline areas are habitat for nesting or migrating birds

e some coastal areas are important for traditional harvesting at certain times of
the year

e oil stranded on shorelines could be resuspended and deposited in shallow
nearshore areas where it serves as a source of contamination for nearshore
benthic species

The level and extent of shoreline oiling will be reduced by recovering some of
the spilled oil at sea, using booms to protect nearshore areas and cleaning oiled
shorelines.

Traditional Land and Resource Use

The ISR communities harvest wildlife and fish in local coastal and nearshore
areas at certain times of the year. This traditional harvesting and other activities
could be disrupted if shorelines, coastal waters, the seafloor or the biota are
contaminated with oil. Many of these harvesting activities (e.g., the beluga whale
harvest) are very important culturally and economically to the ISR communities.
Small spills of the type considered here will probably not affect any harvested
population sufficiently to affect the harvest. However, the presence of oil slicks,
oiled shorelines or contaminated fish or shellfish might be sufficient to disrupt
seasonal harvesting activity.

Contamination from a small local spill will be mitigated by recovering as much
oil as possible at sea and by cleaning oiled shorelines. Effects on local fishing
caused by local seafloor contamination will require monitoring the environment
and local harvested stocks to track the persistence of contamination, and
determine when it is safe to resume harvesting activities.

Significance of Residual Effects

A small spill poses some risks to a number of VECs. The level of impact will
depend on a variety of factors. Mitigation measures will reduce the potential
impact of a small spill on the local ecosystem and communities, such as:

e offshore containment and recovery of the oil at sea
e shoreline protection using diversion booms
e shoreline cleaning and post-event monitoring

Major Spill

Although the likelihood of a major spill from offshore exploration drilling is
extremely low, it is possible. These spills might involve small discharges of fuel
or drilling liquids from the drilling unit or much larger losses of produced liquids
from the well itself. The assessment of effects considers a hypothetical large spill
from a subsea well blowout within EL 477 during the open-water drilling season,
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14.3.8.3

Major Spill (cont’d)

with discharges lasting for an extended time. If such a spill were to occur, the
spill fate and environmental effects would depend on the conditions of the spill,
weather and ice, and the type and effectiveness of spill mitigation measures used.

14.3.8.3.1 Potential Effects

The assessment of effects is based on a large spill offshore involving an extended
subsea blowout at a drill site within EL 477 during September and October.

The fate and trajectory of this hypothetical spill would depend on the spill
conditions (e.g., spill type and location, oil type and spill volume), weather
conditions (speed and direction of winds and currents, water temperature), ice
conditions and the type and effectiveness of mitigation measures.

Spill Fate in Open Water (July to October)

Oil and gas discharged from a subsea blowout would form a plume of oil
droplets, gas and water that rises quickly to the surface, entraining water from the
surrounding area as it rises. The plume would surface near the spill site and form
an oil slick that would be deflected down current, away from the plume. Under
low or moderate winds and sea states, the oil slick would spread quickly and
break up into large, thick patches of oil surrounded by a sheen (i.e., a layer of oil
a few millimetres thick). These oil patches would be moved downwind and down
current, away from the spill site. A portion of the oil in the patches would be lost
to the atmosphere by evaporation, and the remaining oil patches might
accumulate water to form a water-in-oil emulsion. In light winds, only small
amounts of oil would disperse naturally into the water. Some of this oil would
slowly agglomerate with suspended matter in the surface water and, over time,
settle to the seafloor over a large area at some distance from the blowout site. In
higher winds more oil would disperse and ultimately settle to the seafloor.

Depending on the wind direction, surface oil might move shoreward (i.e.,
southward) across the Mackenzie Shelf to strand on the mainland shore from the
Tuktoyaktuk Peninsula to the Yukon Coast and Alaska North Slope. Oil
encountering the coastal zone could contaminate coastal lagoons and estuaries
and strand on shorelines. Some of the stranded oil might be resuspended by
waves and tides and deposited in adjacent shallow subtidal areas. If the wind
were from the south, then oil would move northward to strand on the edge of the
polar pack ice. Oil reaching the edge of the pack ice could accumulate and spread
among the floes at the edge of the pack. Oil could become encapsulated in ice
during freeze-up. This trapped oil might be transported with the ice pack through
the winter before being released into surface melt pools and fields of broken ice
during breakup the following spring.

Spill Fate in Ice (November to June)

Oil that is discharged from a blowout late in the season might persist in surface
slicks at sea and become encapsulated in the ice during freeze-up. The oil would
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remain encapsulated in the ice over the winter and then be released into melt
pools in the spring.

14.3.8.3.2 Mitigation Measures

Mitigation activities will include:

same well intervention

monitoring

mechanical containment and recovery
use of dispersants

in situ burning

shoreline protection and cleanup

14.3.8.3.3 Assessment of Effects on VECs

Effects of the spill will depend on the:

e location and size of the spill
e persistence and the direction of movement of the oil spill
o effectiveness of mitigation measures used

Table 14-20 provides an assessment of the effects of a major spill, including
information on:

e the potential interactions between VECs and spill processes (e.g., oil slicks,
clouds of hydrocarbon vapour, oiled shorelines)

e spill impacts on specific VECs and the role of mitigation measures
Atmospheric Environment

Air Quality — Elevated levels of VOCs will develop in the air above the slick at
the spill site. Most VOCs will evaporate from the slicks within days, while the
slicks are still far offshore. In all likelihood VOC levels will not pose a safety or
health risk. The VOC levels will be mitigated by controlling the discharge from
the wellhead at the seafloor and applying dispersants on freshly surfaced slicks.
In situ burning of oil in fire booms or in ice will generate a smoke plume, but the
concentration of particulates in the plume (the contaminant of greatest concern in
the smoke) will dissipate within a few kilometres downwind of the burn. Careful
timing of the burn, with respect to forecast winds, will ensure no effects from the
smoke.

Noise — The high-velocity jet of oil, water and gas escaping from the subsea
blowout might produce subsurface noise effects.

Benthos

Some oil-sediment aggregate from the subsea blowout plume might settle on the
seafloor near the blowout site. This might serve as a source of contamination for
nearby benthos for a few years, until the oil weathers and degrades or becomes
overlain by clean sediments and is sequestered.
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Table 14-20: Effects, Mitigation and Significance — Major Spill

Measures of Residual Effects

Significance of

CCo010

VEC Program-VEC Effect Mitigation Magnitude Extent Duration Frequency Residual Effect
Atmospheric Increase in air contamination at the Subsea containment and dispersal. Medium Localized Short term Occasional Not significant
environment spill site. Monitor air quality.

Chemical dispersion and burning at spill site.
Increase in noise levels at spill the Burning will cause smoke. Some noise from Low Localized Short term Occasional Not significant
site. subsea or surface blowout.
Marine plankton Surface spill — low level localized Spill control. Low Localized Short term Occasional Not significant
exposure to oil.
Surface dispersants — high Spill control. Low Localized Short term Occasional Not significant
exposure level in surface waters
near and under the slick.
Subsea spill — organisms entrained Well control. Low Localized Short term Occasional Not significant
into blowout plume.
Epontic community | Exposure unlikely during an open- Dispersants and in situ burning. Low Localized Short term Occasional Not significant
water spill.
Benthos Subsea blowout — some seafloor Subsea blowout — subsea containment and Low Localized Medium term Occasional Not significant
contamination near the blowout site. dispersal.
Surface spill — limited low level
contamination.
Marine and Exposure negligible to low, except Contain and remove oil. Monitor tissue Low Localized Short term Occasional Not significant
anadromous fish when dispersants are used. hydrocarbon contamination in harvested
areas.
Marine avifauna Low to high level of effects on Reduce surface slicks offshore as much as Low to high Extensive Medium to Occasional Significant
population possible over large possible with dispersants and burning. long term
areas. Protect sensitive coastal areas with selective
booming.
Marine mammals Sensitivity to oil — low to high, Disperse and burn as much oil as possible Low Extensive Short term Occasional Not significant
depending on species. Low to from the water surface near the spill site and
moderate level of exposure, clean the shoreline.
depending on conditions. Exposures
are brief and localized.
Coastal Low to high level of exposure, Collect, disperse and burn as much oil as Medium Extensive Short term Occasional Not significant
landscapes depending on conditions. possible near the spill site.
Clean the shoreline.
Traditional land Many harvesting areas might be Collect, disperse and burn as much oil as High Extensive Short to Occasional Significant
and resource use contaminated with oil. possible near the spill site. medium term
Clean the shoreline.
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Benthos (cont’d)

In offshore surface spills, only a small amount of the spilled oil becomes
entrained into the water to settle on the seafloor. Oil droplets entrained into
surface waters slowly agglomerate with sediment suspended in the water column
and slowly settle on the seafloor. Because this is a slow process, the entrained oil
could drift considerable distances from the spill site and spread to cover a large
area before it settles. As a result, the concentration of oil in any location will be
low and the oil highly weathered.

Marine Avifauna

Large numbers of waterfowl (i.e., sea ducks and geese) and other types of birds
(gulls) migrate through, or stop over in, the Beaufort Sea in the mid to late
open-water season. These birds are sensitive to oiling and are vulnerable to
contacting surface slicks from a major spill. For some species, large proportions
of the regional breeding populations concentrate in coastal areas to moult or stage
before their autumn migration. Bird species that have a high concentration of
their populations that stay in coastal areas for long periods of time are vulnerable
to the effects of a major spill.

These bird populations can be protected by dispersing or burning as much oil as
possible at or near the spill site, or protecting or cleaning high-use coastal areas
where birds aggregate.

Marine Mammals

The potential effects of a large spill on Beaufort Sea marine mammal populations
will vary by species. Risks to bears, seals and some whales (e.g., beluga whale)
might be greatest from surface contamination and inhalation of oil from slicks.
Some surface-feeding baleen whale species might be at risk of ingesting slicks of
untreated oil.

Polar bears are highly sensitive to oiling because they rely on their fur for
insulation, and oil can disrupt the fur’s insulating potential. Some polar bears
might become oiled during a major offshore spill in the open-water months.
However, polar bears are a solitary species and populations are widely dispersed
throughout the year. Consequently, the likelihood of a significant proportion of
the local population of polar bears becoming oiled during a spill is low.

Ringed seals and bearded seals are less sensitive to oiling than polar bears and
apparently can tolerate some exposure to oiling. In the Beaufort Sea, ringed seals
are concentrated over the Mackenzie Shelf for part of the open-water season and
some seals might encounter oil from a major spill. However, their relative
insensitivity to oil suggests that potential impacts are not significant.

Beluga whales are relatively insensitive to oiling because the species relies on a
layer of blubber for insulation. Beluga whales are widely dispersed throughout
the Beaufort Sea during the open-water season making risks from a major spill
not significant.
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Marine Mammals (cont’d)

Bowhead whales are likely relatively insensitive to surface oiling, but as baleen
whales they might be vulnerable to ingesting oil while feeding. Geraci and
St.Aubin (1985) suggested that for large baleen whales, a dose of hundreds of
litres of oil would be required to bring about toxic effects. If a large offshore
blowout spill occurred, high concentrations of fresh oil would occur only in the
immediate vicinity of the blowout site. Oil from the spill might become widely
distributed in the Beaufort Sea, but away from the spill site the oil would be
present in low concentrations in the form of small patches and tar balls. The
preferred feeding areas of bowhead whales in the Beaufort Sea are long distances
away from the potential spill site. Although some baleen whales might
accidentally ingest small amounts of oil while feeding, the likelihood of ingesting
a large dose is small. Therefore, the risk of effects on the bowhead whale
population from an offshore blowout is not significant.

Marine mammal populations can be protected by dispersing or burning as much
of the oil as possible at or near the spill site.

Marine Plankton

Marine phytoplankton and zooplankton are sensitive to hydrocarbons, but they
will experience limited exposure to oil spills on the sea surface. Only small
amounts of oil would disperse into surface waters from slicks, so only organisms
in the upper few metres of the water column will be exposed to elevated
hydrocarbon concentrations. The same is true during booming and skimming and
in situ burning operations. Chemical dispersion of surface slicks will drive large
amounts of dispersed oil into the surface waters. However, even when surface
dispersants are used, only marine plankton in the surface waters immediately
under the treated slicks will experience injurious concentrations of dispersed oil.

Subsea blowouts pose chemical and physical risks to plankton. Subsea blowouts
generate a turbulent rising plume of water, oil and gas, which will entrain water
and plankton that it contacts, with potentially damaging results. If dispersants are
injected into the blowout plume subsea, then the plume might also include
damaging concentrations of dispersed or dissolved hydrocarbons. Effects on
plankton will depend on the location, discharge rate, duration and water depth of
the blowout.

Epontic Community

Surface oil that is trapped in ice at freeze-up becomes encapsulated in the ice so
that epontic organisms would not be exposed.

Marine and Anadromous Fish

Fish will experience very limited exposure to oil during spills on the sea surface.
Only small amounts of oil will disperse into surface waters from slicks, so only
organisms in the upper few metres of the water column will experience elevated
hydrocarbon concentrations. Booming and skimming operations and in situ
burning do not increase the potential for exposure to oil. Chemical dispersion of
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surface slicks will drive large amounts of dispersed oil into the surface waters.
However, even when surface dispersants are used, elevated oil concentrations
will only develop in the upper few metres of the water column immediately
under the treated slicks. As a result, the potential for significant effects on marine
and anadromous fish is low.

The effects on fish exposed to oil slicks resulting from subsea blowouts are
similar to that of fish exposed to surface oil spills. If dispersants are injected into
the blowout plume, the cloud of dispersed oil that forms when the plume reaches
the sea surface might contain potentially injurious concentrations of oil. Effects
on marine and anadromous fish will depend on the location, discharge rate,
duration and water depth of the blowout, but the risks will not be significant.

Coastal Landscapes

Oil from a blowout can contaminate shoreline areas. Shoreline oiling caused by
spills is of concern because:

e some shoreline areas are habitat for nesting or migrating birds

e some coastal areas are important for traditional harvesting at certain times of
the year

e il stranded on shorelines could be resuspended and deposited in shallow
nearshore areas where it serves as a source of contamination for nearshore
benthic species

The level and extent of shoreline oiling will be reduced by dispersing or burning
the oil offshore or by using booms to protect nearshore areas. Shoreline cleaning
will reduce the effects on shorelines from the persistence of oil.

Traditional Land and Resource Use

A large offshore spill has the potential of causing significant oil contamination in
widespread coastal areas of the Beaufort Sea. This could disrupt traditional
harvesting activities in these areas for years until the oil is removed. This
disruption could have a significant effect on ISR communities.

The risks to most harvested stocks are probably not significant, but some
harvested bird populations (e.g., king eider) are highly sensitive and vulnerable
and might be significantly affected.

Significance of Residual Effects

A large spill poses some risks to a number of VECs. The level of impact will
depend on a variety of factors. Mitigation measures will reduce the potential
impact of a large spill on the local ecosystem and communities. These measures
include:

e dispersants to reduce concentrations of oil and accelerate the degradation of
oil in water
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Significance of Residual Effects (cont’d)

in situ burning
shoreline protection using diversion booms
shoreline cleaning and post-event monitoring

A major spill could affect some VECs, such as:

coastal bird species

plankton that come in direct contact with oil
coastal landscapes

traditional harvesting

14.3.9 EMERGING TECHNOLOGIES

New spill response technologies are emerging or are available that could improve
the capability to respond to a spill, including spills in ice conditions. Examples of
these new technologies include:

high-capacity oleophilic disc skimmers

a medium-scale oleophilic skimmer and smoke-free burner combination
paravanes to replace a second boom-tender vessel

high-speed single vessel sweep systems

herding agents to thicken oil in open water and drift ice to allow the oil to be
burned

next-generation herding agents
fire booms used in loose drift ice

gelled gasoline used as an igniter and applied from a fixed-wing aircraft

gelled dispersants used for viscous, weathered or emulsified oils

vessel-based dispersant application systems that would allow for single-pass
applications

vessel-based paravane-mounted dispersant application nozzles

articulated spray arms used to apply dispersant to oil in pack ice

mineral fines to disperse oil in pack ice

icebreakers to access and mix oil and dispersant or mineral fines in pack ice

spill detection systems for use in night operations

There are many research and development (R&D) programs ongoing or planned
for the near future that could result in other improvements to Arctic oil spill
response capability. These include:
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The International Association of Oil and Gas Producers (OGP) Oil Spill
Response Technology Joint Industry Programme, which funds research on
many aspects of oil spill response in Arctic waters, including mechanical
recovery, dispersants and controlled in situ burning.

The API has convened a joint industry task force on oil spill preparedness
and response. The oil spill preparedness and response group has framed a
comprehensive program to address the major areas of spill preparedness,
response and restoration. This ambitious program consists of seven major
work streams and is comprised of 25 distinct projects. The work streams are:

o oil spill response planning

o oil sensing and tracking

o dispersants

o controlled in situ burning

e mechanical recovery

o shoreline protection

e alternative response technologies

The OGP-IPIECA has developed a joint industry program that is addressing
aspects of controlled in situ burning impacts.

The Environmental Studies Research Funds is assessing a five-year plan for
its northern R&D.

The US Bureau of Safety and Environmental Enforcement (BSSE) continue
to fund a significant amount of research on spill response in Arctic waters.

The DFO, BSEE and US EPA are studying aspects of subsea dispersant
injection.

The Norwegian Clean Seas Association (NOFO) is working on a vessel-
based dispersant spray boom combined with a boom paravane, ways to
deflect oil offshore towards skimmers and shipboard radar systems to allow
detection and monitoring of slicks in poor visibility conditions.

The US Coast Guard is conducting oil spill response equipment tests in ice
conditions and researching the detection of submerged oil.

Alaska Clean Seas is involved in several studies, including using nuclear
magnetic resonance to detect oil under ice, and ways to improve marine
mammal response in the event of a spill.

Many oil companies, including Imperial, ExxonMobil and BP, fund
individual R&D projects on Arctic spill subjects.

Imperial and its partners, ExxonMobil and BP, maintain close contact with the
organizations involved in these R&D efforts by:

providing funding

participating on technical committees
directly managing projects

reviewing reports
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BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

CULTURAL AND HISTORIC RESOURCES

14.4.1 AREAS OF CULTURAL AND HISTORIC SIGNIFICANCE CONSIDERED

The primary locations considered in the effects assessment are coastal locations.
Coastal locations within the ISR have traditionally been used by Inuvialuit for
various purposes, including:

e resource harvesting
e ceremonial activities, including those of particular cultural significance
e burial sites

Secondary cultural and historical resource sites considered are located further
inland (e.g., in the Mackenzie Delta).

14.4.2 POTENTIAL PROGRAM EFFECTS

The program could potentially affect cultural and historic resources by:

e crosion of coastal areas as a result of waves generated by vessel wakes
during transit (e.g., during resupply activities)

e shoreline fouling as a result of an oil spill, including fouling of inland areas
as a result of a storm surge

Because the EL areas are located about 125 km north-northwest of Tuktoyaktuk
in water depths ranging from 60 to 1,500 m, the likelihood of finding any
archaeological sites in the EL areas where drilling activities would take place is
remote. Furthermore, the shore-based facility will be located in Tuktoyaktuk and
is not expected to have a negative effect on any cultural or historical resources.
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CUMULATIVE ENVIRONMENTAL IMPACTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

OVERVIEW

15.1.1 PURPOSE OF A CUMULATIVE ENVIRONMENTAL EFFECTS ASSESSMENT

Cumulative environmental effects could result from the combined activities of
Imperial’s exploration program and from other projects or activities that might
occur in the Southern Beaufort Sea. The cumulative effects assessment
determines whether the program is likely to have an effect on a VEC in
consideration of other projects that have similar effects and overlap with the
program in both space (spatially) and time (temporally).

The cumulative effects assessment considers the regional context to identify
potential cumulative effects with other projects and activities in accordance with
the Canadian Environmental Assessment Agency’s Cumulative Effects
Assessment Practitioners Guide, 1999. The cumulative environmental effects
assessment builds on the results of the program-specific environmental effects
assessment (see Section 14, Analysis of Potential Significant Environmental
Effects).

The region’s natural and human environments have been affected by past and
ongoing human activities. The description of the existing (baseline) environment
reflects the effects of these other anthropogenic pressures. The evaluation of
cumulative environmental effects considers the nature and degree of change from
these baseline environmental conditions as a result of the proposed program, in
combination with other planned projects and activities.

The assessment of cumulative effects focuses on cumulative environmental
effects for reasonably foreseeable projects or activities (i.e., those that are likely
or reasonably certain to occur). These projects or activities have been identified
through publically available documents, such as existing plans, permit
applications or formal announcements, e.g., information on forecasted oil and gas
activities in the Beaufort Sea (2012 — 2027) presented at the BREA Results
Forum in Inuvik (Callow 2013). Activities might also be reasonably foreseeable
if they are uncertain in some aspects, but probable. Generally, because the
program pre-spud activities will only start in 2016, with drilling beginning in
2020, it is difficult to predict with any certainty what other projects and activities
will overlap temporally with the program. Therefore, the cumulative effects
assessment focuses on potential spatial overlap, assuming that some of the
projects and activities identified will occur simultaneously with the program.
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15.1.2

IDENTIFICATION OF OTHER PROJECTS AND ACTIVITIES

A scoping exercise has been conducted to identify other past, present, and future
projects and activities, the effects of which might interact cumulatively with
those of the program. The projects and activities identified were limited to those
within the RSA during the last decade, current projects and reasonably
foreseeable future projects. For a summary of these projects and activities see:

e Table 15-1, for past projects and activities in the RSA
e Table 15-2, for present projects and activities in the RSA
e Table 15-3, for reasonably foreseeable projects and activities in the RSA

These tables focus on vessel traffic and the use of local sea ice during winter.

Table 15-1: Past Projects and Activities in the RSA

Year *

Developer

Location in the Canadian
Sector of the Beaufort Sea

Type of Activity

Before 2000

DFO and the FIMC

Beaufort Sea

Beluga whale stock assessments
(through overflights) and tagging
programs.

2000 and
ongoing

GNWT and CWS

Beaufort Sea

Helicopter flights to radio collar
polar bears.

2001-2003

Devon Canada Corp.

EL 420

3-D seismic exploration.

2005-2006

Devon Canada Corp.

Paktoa C-60 (EL 420)

Natural gas exploration well
drilling.

2001, 2003-2005,
2009

DFO and NRCan

Mackenzie Shelf and
continental slope

Sonar surveys to investigate
seafloor characteristics related to
Arctic coastal and offshore
hydrocarbon development.

EL 476) and EL 449 (now
EL 477)

2008 Imperial Ajurak (EL 446, now EL 476) | 3-D seismic exploration.

2009 BP Pokak (EL 449, now EL 477 3-D seismic exploration.
and EL 451)

2009 and 2011 Imperial Ajurak (EL 446, now EL 476) | FDCP

2010 ArcticNet and BP EL 451, 453, 446 (now FDCP

the Tuktoyaktuk Peninsula
and Banks Island

2011 and 2012 ArcticNet Mackenzie Shelf and Baseline environmental marine
Amundsen Gulf data collection (collected during
BREA program).
2006-2008, 2010, | GX Technology Canada | Mackenzie Shelf and 2-D seismic exploration.
2012 Ltd. continental slope, offshore of

2012 Chevron Canada Ltd. EL 448 and EL 460 3-D and 2-D seismic exploration.

2012 GNWT-ENR Southern Beaufort Sea Polar bear population estimates
through transect flights over the
entire southern Beaufort Sea.

2012 BREA and Joint Beaufort Sea Overflights of transects in

Secretariat offshore and deepwater areas of
the Beaufort Sea to detect polar
bears.
15-2 Imperial Oil Resources Ventures Limited September 2013

CCO010




CUMULATIVE ENVIRONMENTAL IMPACTS

OVERVIEW

Section 15.1

Table 15-1: Past Projects and Activities in the RSA (cont’d)

Year *

Developer

Location in the Canadian
Sector of the Beaufort Sea

Type of Activity

2006-2009, 2012

DFO

Mackenzie Shelf and
continental slope, offshore of
the Tuktoyaktuk Peninsula

Baseline fish information: fish,
fish habitat and marine
ecosystem (collected during
BREA program).

Ongoing Various vessels Tuktoyaktuk Harbour and Boat traffic (e.g., hunting and
adjacent nearshore and fishing, supply barges, tourism
offshore waters vessels, CCG, naval operations).

Ongoing Various winter activities | Coastal and nearshore areas | Ice road construction and use,

around Tuktoyaktuk Harbour
and the Tuktoyaktuk
Peninsula

snowmobile traffic (for hunting
and travel purposes) and dogsled
travel (for subsistence and sport
hunts).

Note: Exploration and development activities during the 1970s, 1980s and 1990s are not considered in this table.

Table 15-2: Present Projects and Activities in the RSA

Location in the Canadian
Year * Developer Sector of the Beaufort Sea Type of Activity
2013 GNWT and CWS North Beaufort Sea Radio collaring of polar bears of
the north Beaufort Sea polar bear
population to determine
boundaries.
2013 ArcticNet Mackenzie Shelf and Baseline environmental marine
Amundsen Gulf data collection (collected during
BREA program).
2013 DFO Mackenzie Shelf and Baseline fish information: fish,
continental slope, offshore of fish habitat and marine
the Tuktoyaktuk Peninsula ecosystem (collected during
BREA program).
2013 NRCan, KOPRI, DFO, Mackenzie Shelf and Geophysical surveys, geologic
MBARI and USGS continental slope, 22 to 200 km | sampling and oceanographic
offshore of the Tuktoyaktuk measurements.
Peninsula
2013 to 2015 Franklin Petroleum EL 485 and EL 488-493 3-D and 2-D seismic exploration.
Ongoing Various vessels Tuktoyaktuk Harbour and Boat traffic (e.g., hunting and
adjacent nearshore and fishing, supply barges, tourism
offshore waters vessels, CCG, naval operations).
Ongoing Various winter activities | Coastal and nearshore areas Ice road construction and use, by
around Tuktoyaktuk Harbour snowmobile (for hunting and
and Tuktoyaktuk Peninsula travel purposes) and dogsled
travel (for subsistence and sport
hunts).
Note:
KOPRI = Korea Polar Research Institute
MBARI = Monterey Bay Aquarium Research Institute
USGS = United States Geological Survey
*  Exploration and development activities during the 1970s, 1980s and 1990s are not considered in this table.
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CUMULATIVE ENVIRONMENTAL IMPACTS OVERVIEW

Table 15-3: Reasonably Foreseeable Future Projects and Activities in the RSA

Location in the Canadian )
Year ! Developer Sector of the Beaufort Sea Type of Activity

2013 to 2015 | Franklin Petroleum EL 485 and EL 488-493 3-D and 2-D seismic exploration.

Unknown ConocoPhillips Amauligak Block (SDL 126) Potentially oceanographic,
about 50 km northwest of geotechnical, geophysical surveys,
Tuktoyaktuk drilling and oil production.

Ongoing Various vessels Tuktoyaktuk Harbour and Boat traffic (e.g., hunting and fishing,
adjacent nearshore and supply barges, research, tourism
offshore waters vessels and cruise ships, CCG,

naval operations).

Ongoing Various winter activities | Coastal and nearshore areas Ice road construction and use,
around Tuktoyaktuk Harbour snowmobile traffic (for hunting and
and the Tuktoyaktuk Peninsula travel purposes) and dogsled travel

(for subsistence and sport hunts).

Note:

1. Exploration and development activities during the 1970s, 1980s and 1990s are not considered in this table.
2. Activities are limited to those that are ocean-based. Aerial overflights have not been considered.

15.1.21

Possible Future Projects and Activities

Past and ongoing human activities have been taken into consideration as part of
the program-specific effects assessment (see Section 14, Analysis of Potential
Significant Environmental Effects). The cumulative effects assessment focuses
on planned future projects and activities, which might include:

Offshore petroleum exploration (seismic and drilling programs) — Chevron
could be active on its EL 480 and EL 481 for the duration of the program,
with seismic surveys, geological/geophysical surveys or drilling.
ConocoPhillips could also be active on its Amauligak licence (EL 482),
located between the Pokak and Ajurak licence areas, and in Tuktoyaktuk.
Activities in these areas could include a range of surveys, development
drilling and potential production.

Seismic work — Franklin Petroleum will be undertaking a seismic program in
and near EL 485 and ELs 488-491, and possibly in and near EL 492 and

EL 493 between 2013 and 2015. Although there will likely be no temporal
overlap of this seismic program with Imperial’s proposed exploration
program, seismic survey firms such as GXT ION or CGS Nopec, could do
additional multi-client surveys over large parts of the Beaufort Sea.
However, these are not considered reasonably foreseeable at this time.

Port development — There is potential for a port development at Bathurst
Inlet, which is located at the east end of Coronation Gulf along the southern
Northwest Passage. If this port is developed, then relatively large bulk
carriers (merchant vessels) in the 30,000 to 60,000 dead weight tonnage
range would be transiting the Beaufort Sea (probably through the deeper
offshore water) to and from Bathurst Inlet. These ships would be carrying ore
concentrates to Asia-Pacific destinations or bringing in supplies (fuel,
equipment, containers and modules) as back haul for constructing or
maintaining mines. A port and road project has been proposed for Nunavut
and is being pursued by organizations in Nunavut.
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Communications — Arctic Fibre Inc. plans on laying a fibre-optic
communication cable on the seafloor between Alaska, eastern Canada and
southern Greenland by 2014. It is expected that there will be no temporal
overlap between Arctic Fibre Inc.’s plans and Imperial’s program.

CCG operations — Future plans include:

e conducting scientific surveys on icebreakers, e.g., the CCGS Louis S. St-
Laurent and the CCGS Amundsen

o providing search and rescue services
o providing sovereignty patrols

o providing oil spill response

e maintaining navigation aids

e providing support to civil authority

Cruise ships and adventure tourism — Historically, this type of tourism has
included motor yachts, large and small sailing boats, Russian icebreakers
acting as cruise ships and small cruise ships with ice-strengthened hulls that
have transited (or want to transit) the Northwest Passage. It is likely that this
kind of tourism will become more frequent in the future.

Scientific surveys — The likely extent of research activity between 2020 and
2023 is uncertain, but current initiatives include:

o offshore fish surveys conducted as part of the BREA initiative

o the Woods Hole Oceanographic institute assessment of the western
Arctic boundary current

e Canada-Korea-US Beaufort Sea Research Program

Naval operations — These are distinct from coast guard operations and could
include Royal Canadian Navy operations or US Navy surface or submarine
operations.

Activities in and around Tuktoyaktuk Harbour — Yearly activities through the
Mackenzie Delta channels and the nearshore waters off Richards Island and
the Tuktoyaktuk Peninsula, including Tuktoyaktuk Harbour include activities
during:

e Summer — Residents from Inuvik, Aklavik and Tuktoyaktuk travel
regularly through these areas. Families and hunters travel by boat to
reach their fishing and whaling camps, for summer seal harvesting and to
visit relatives in their bush camps.

o Fall — These areas might be used as hunting grounds for waterfowl and
later for caribou.

e  Winter — The frozen channels and the ocean on the northwestern shore
south of Tuktoyaktuk in Kugmallit Bay are used for vehicle travel on ice
roads. The entire nearshore area is extensively travelled by snowmobile,
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15.1.2.1 Possible Future Projects and Activities (cont’d)

mostly for hunting polar bear, seal and caribou and for reaching remote
traplines.

e Spring — Snowmobile traffic along the northwestern shore south of
Tuktoyaktuk in Kugmallit Bay facilitates waterfowl and caribou harvest.

e Barge supply transportation — Regular barge activity in the program area
involves multiple trips into Tuktoyaktuk from the Mackenzie River system
from July to late September. Other regular barge resupply activities include
trips from Tuktoyaktuk to Sachs Harbour, Ulukhaktok and Paulatuk from
about mid to late July. Trips also take place from Tuktoyaktuk to Cambridge
Bay, Kugluktuk, Gjoa Haven and Taloyak during August and September.
Additional barge activities include meeting the refuelling requirements of
North Warning System sites and travelling to Alaska. All barge-related
activities are influenced by weather and ice conditions. Therefore, the
specific routes to these locations will vary based on local conditions.

e Overflights for research purposes — DFO, the CWS and the GNWT have and
will continue to conduct overflights of areas in the Beaufort Sea to assess
marine mammal populations (whales and polar bears). These overflights are
either low-level flights along predetermined transect lines or helicopter
flights to tranquilize and radio collar polar bears. These projects usually
constitute a government wildlife enhancement project and are not subject to
screening under the EISC. Therefore, details are often not available in the
public domain.
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CUMULATIVE ENVIRONMENTAL IMPACTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

POTENTIAL CUMULATIVE EFFECTS OF THE
PROGRAM

15.2.1 MOBILIZATION, DEMOBILIZATION AND SUPPORT

Program mobilization, demobilization and support activities could potentially
result in cumulative effects. The activities that have been identified for the
program (see Section 6, Summary of Proposed Development) include:

e the presence and transit of vessels to and from the offshore drill site from
areas outside the Beaufort Sea and from Tuktoyaktuk

e aircraft support to and from the drill site

o transfer of supplies and consumables by support vessels and potentially by
helicopters

e routine discharges from vessels

In addition, if the projects and activities previously identified in 15.1, Overview
(especially oil and gas development, research surveys and port developments)
occur at the same time as the program, there would be an increase in:

e vessel traffic in the Beaufort Sea
e aircraft support
e routine discharges from vessels

Aircraft support is regulated by the Transport Canada Civil Aviation and other
aviation authorities. Given the program’s proposed mitigation measures, adverse
cumulative effects are predicted to be negligible.

Routine discharges from vessels are regulated through international maritime law
including the Canada Shipping Act, the Arctic Shipping Pollution Prevention Act
and the Arctic Waters Pollution Prevention Act. Cumulative effects from
increased routine discharges are predicted to be not significant.

Effects from transferring supplies and consumables for the program will be
localized and negligible, and are not expected to interact cumulatively with other
projects and activities.

15.2.1.1 Legacy of Historic High Levels of Industrial Activity
If any of the previously identified projects and activities overlap temporally with
the program, the increased vessel presence and traffic in the Beaufort Sea is
likely to increase:
September 2013 Imperial Oil Resources Ventures Limited 15-7
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CUMULATIVE ENVIRONMENTAL IMPACTS POTENTIAL CUMULATIVE EFFECTS OF THE
PROGRAM
15.2.1.1 Legacy of Historic High Levels of Industrial Activity (cont’d)

o the noise levels along transit routes, mainly affecting marine mammals
o the likelihood of ship strikes for whales

However, during the 1970s and 1980s industrial traffic levels in the Canadian
sector of the Beaufort Sea were high with no evidence that the beluga and
bowhead whale populations had declined, but rather that both populations had
increased during that period of activity. Activity during the 1970s and 1980s
included:

e conducting extensive seismic exploration
e operating four to six offshore wells from drillships

e drilling from conical drilling units, single steel drilling caissons and artificial
islands at the same time

e operating four icebreakers full time
e operating various other supply ships and crew boats

e operating some of the largest and noisiest offshore dredging equipment in the
world

All of this activity was supplemented by large amounts of helicopter traffic to
and from the drilling platforms.

It is unlikely that cumulative activities in the Beaufort Sea between 2020 and
2023 will exceed historical levels. The combined activities will likely increase
the noise level in the Beaufort Sea, but it is not likely to mask animal hearing or
communication. The likelihood of ship strikes might increase marginally.
However, given the standard mitigation methods for vessel traffic in the Arctic,
cumulative environmental effects are not predicted to be significant (see
Section 16, Proposed Mitigation Measures to Address Potential Impacts).

Aircraft support for the program will increase the number of overflights in the
area. This increase might affect subsistence harvest and guided sport hunts.
Cumulative effects from overflights could also be observed in wildlife species
near the flight pass, such as:

polar bears

grizzly bears
barren-ground caribou
birds

The EISC Flight Altitude Guidelines, which were designed to reduce potential
effects on wildlife and bird species, will be implemented during all program-
related overflights. Therefore, cumulative effects related to aircraft support are
predicted to be not significant.
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15.2.2 DRILLING PROGRAM

15.2.2.1

15.2.2.2

Program activities associated with offshore drilling will include:

e icebreaking and ice management
e drilling of the well and related activities
o well testing

Between 2020 and 2023, Imperial intends to drill one or more exploratory wells
on either EL 476 or EL 477.

Drilling Activities

Except for icebreaking activities, the activities related to drilling and testing the
well are highly localized and it is unlikely that they will interact cumulatively
with other exploratory drilling taking place in the Beaufort Sea.

All activities carried out under the drilling program might temporarily interact
with the atmospheric environment in a localized area. However, the short
duration and localized extent of potential effects, combined with standard
mitigation measures outlined in Section 16, Proposed Mitigation Measures to
Address Potential Impacts, are the reasons that cumulative effects are predicted
to be not significant.

Icebreaking

All drilling unit operations for the program might require icebreaking support.
Icebreaking might be required:

e at the beginning and end of each drilling season

o for ice management around the drilling unit location using an ice
management system

Noise from icebreaking has the potential to affect marine mammals (see

Section 14.2.6, Icebreaking and Ice Management). With an increased number of
offshore projects, it is likely that icebreaking activities will increase in frequency.
However, with the mitigation developed for the program and because the effects
of icebreaking on marine mammals would be short term, the likely cumulative
effects are predicted to be not significant.

Communications with local communities and co-management organizations can
establish sensitive areas and identify time frames during which icebreaking
activities would need to be avoided. If standard mitigation measures (see
Section 16, Proposed Mitigation Measures to Address Potential Impacts) are
implemented and the use of icebreakers is reduced to the extent possible,
cumulative effects on sea ice habitat are predicted to be not significant.

Late-season supply ship activity into and out of Tuktoyaktuk Harbour might
require icebreaker support, which might interfere with local residents travelling
by snowmobile or dogsled and the movements of some wildlife species.
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15.2.2.2

Icebreaking (cont’d)

However, the likelihood of direct encounters is minimal, and efficient
communications with the communities and the presence of MMOs on board the
icebreaking vessels will reduce the risk of direct encounters. Consequently,
cumulative effects are predicted to be not significant.

15.2.3 ONSHORE SUPPORT

Various land-based facilities and services might be required to support the
offshore drilling program (see Section 6, Summary of the Proposed
Development). Activities associated with onshore support include:

e preparing and operating the shore-based facility
e constructing or upgrading dock infrastructure

e dredging near the dock area and possibly in other locations within
Tuktoyaktuk Harbour

e collecting, storing, transporting and disposing of waste

All these activities are likely to interact with ongoing and future projects and
activities in Tuktoyaktuk. If oil and gas exploration activity increases in the
Beaufort Sea, Tuktoyaktuk will likely become an active housing, staging and
overwintering area supporting offshore drilling projects. Existing use of
Tuktoyaktuk Harbour by the Northern Transportation Company Ltd. and the
CCG would also be expected to continue and might possibly increase. The
construction of the Inuvik to Tuktoyaktuk Highway might also provide new
opportunities for Tuktoyaktuk Harbour. The cumulative activities are likely to
have a positive economic benefit to the community of Tuktoyaktuk.

The shore-based facility preparation and operation, and waste disposal related to
the program are predicted to have a negligible effect (see Section 14.2.10, Dock
Construction) as are cumulative effects.

Beginning in 2016, the residual effects of possible dock construction and any
potential dredging in Tuktoyaktuk Harbour are likely to interact with activities
from other projects. Cumulative effects can be expected from program activities
interacting with:

e local boat traffic operating for hunting and fishing purposes

e supply barges (carrying industrial and personal supplies to all ISR
communities)

e tourism vessels and cruise ships
e CCQG operations
e naval operations

e other industrial and oil and gas activities that need to use the harbour
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If standard mitigation measures are implemented (as outlined in Section 16,
Proposed Mitigation Measures to Address Potential Impacts) and an efficient
communication strategy is developed to inform all other users of the Tuktoyaktuk
Harbour, then the cumulative effects are predicted to be not significant.

Imperial will ensure that community consultation will be carried out with regard
to mitigation related to the likely effects of these activities, including likely
cumulative interactions known at the time. It is predicted that the cumulative
effects of dock construction and dredging on other projects or activities will not
be significant.

15.2.4 CUMULATIVE EFFECTS ON TRADITIONAL LAND AND RESOURCE USE

Traditional harvesting activities are expected to be ongoing throughout the
program. To mitigate effects on traditional harvesting of resources and any
cumulative effects of the program in combination with other projects and
activities, Imperial has and will continue to consult with local communities.
These consultations will be used to identify sensitive areas and time frames in
order to reduce or avoid conflicts with traditional harvesting activities. Given that
predicted cumulative effects on the harvested species are likely to be not
significant, it is, therefore, unlikely that traditional harvesting will be affected.

Imperial will also implement a wildlife compensation program to compensate
Inuvialuit harvesters for actual subsistence or commercial loss resulting from
routine program activities.

Compensation could cover:

damage or loss of harvesting equipment
loss or reduction of income

loss or reduction in wildlife harvest

adverse changes to the quality of the harvest

15.2.5 SUMMARY OF CUMULATIVE EFFECTS

Table 15-4 is a summary of the assessed cumulative effects of the program and
their predicted significance as outlined previously in this subject. Cumulative
effects might occur in the LSA because of interactions between individual
activities. However, the mitigation of potential impacts within the program is
predicted to result in low to negligible effects. Additional mitigation is not
considered to be practicable or feasible. However, the predicted minimal impact
of the proposed program, in combination with past, current and reasonably
foreseeable activities, is predicted to result in no significant cumulative effects
(see Table 15-1, Table 15-2 and Table 15-3 shown previously).
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Table 15-4: Summary of the Program’s Assessed Cumulative Effects and Predicted Significance

Cumulative Effects Assessment Steps
STEP 1 STEP 2 STEP 3 STEP 4
Possible Interaction
Program-Specific Effects with Other Activities Potential Cumulative Effects
Predicted
Predicted Predicted Residual Predicted Additional
VEC Residual Effects Significance Spatial Temporal Effects Significance Mitigation

Mobilization, Demobilization and Support
Atmospheric Localized elevation in Not significant Not expected Occasionally None Not significant None
environment noise and air

emissions
Marine avifauna Low-level sensory Not significant Not expected Occasionally None Not significant None

disturbance, bird

strikes
Marine mammals Low-level sensory Not significant Not expected Occasionally None Not significant None

disturbance, ship

strikes
Terrestrial wildlife Low-level sensory Not significant Not expected Occasionally None Not significant None

disturbance,

harassment
Coastal Changes to coastal Not significant Not expected Occasionally None Not significant None
landscapes morphology
Traditional land Low-level sensory Not significant Not expected Occasionally None Not significant None
and resource use disturbance,

increased vessel

traffic
Drilling Program
Atmospheric Localized elevation in Not significant Not expected Occasionally None Not significant None
environment noise and air

emissions
Benthos Localized disturbance Not significant Not expected Occasionally None Not significant None

of communities
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Table 15-4: Summary of the Program’s Assessed Cumulative Effects and Predicted Significance (cont'd)

Cumulative Effects Assessment Steps
STEP 1 STEP 2 STEP 3 STEP 4
Possible Interaction
Program-Specific Effects with Other Activities Potential Cumulative Effects
Predicted
Predicted Predicted Residual Predicted Additional
VEC Residual Effects Significance Spatial Temporal Effects Significance Mitigation

Drilling Program (cont’d)
Marine and Localized disturbance Not significant Not expected Occasionally None Not significant None
anadromous fish
Marine avifauna Localized disturbance Not significant Not expected Occasionally None Not significant None
Marine mammals Low-level sensory Not significant Not expected Occasionally None Not significant None

disturbance, sea ice

habitat alteration
Terrestrial wildlife Low-level sensory Not significant Not expected Occasionally None Not significant None

disturbance, sea ice

habitat alteration
Traditional land Low-level sensory Not significant Not expected Occasionally None Not significant None
and resource use disturbance, sea ice

alteration, increased

traffic
Onshore Support
Atmospheric Localized elevation in Not significant Not expected Occasionally None Not significant None
environment noise and air

emissions
Benthos Temporary localized Not significant Not expected Occasionally None Not significant None

disturbance
Marine and Low-level sensory Not significant Not expected Occasionally None Not significant None
anadromous fish disturbance,

disturbance to habitat
Marine avifauna Low-level sensory Not significant Not expected Occasionally None Not significant None

disturbance

September 2013
CCo10

Imperial Oil Resources Ventures Limited

15-13



CUMULATIVE ENVIRONMENTAL IMPACTS

Section 15.2

POTENTIAL CUMULATIVE EFFECTS OF THE
PROGRAM

Table 15-4: Summary of the Program’s Assessed Cumulative Effects and Predicted Significance (cont'd)

VEC

Cumulative Effects Assessment Steps

STEP 1

STEP 2

STEP 3

STEP 4

Program-Specific Effects

Possible Interaction
with Other Activities

Potential Cumulative Effects

Predicted
Residual Effects

Predicted
Significance

Spatial

Temporal

Predicted
Residual
Effects

Predicted
Significance

Additional
Mitigation

Onshore Support (cont’d)

Marine mammals

Low-level sensory
disturbance,
disturbance to
habitat, habituation to
camp activities and
waste, increased
human-wildlife
encounters

Not significant

Not expected

Occasionally

None

Not significant

None

Terrestrial wildlife

Habituation to camp
activities and waste,
increased human—
wildlife encounters

Not significant

Not expected

Occasionally

None

Not significant

None

Traditional land
and resource use

Low-level sensory
disturbance,
increased traffic,
alteration to harbour
area

Not significant

Not expected

Occasionally

None

Not significant

None
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Section 16.1
PROPOSED MITIGATION MEASURES TO
ADDRESS POTENTIAL IMPACTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

OVERVIEW

16.1.1 PURPOSE OF MITIGATION MEASURES

Mitigation measures are specific features, physical controls or management
measures that are integrated into the design, construction and operation of the
program. These measures are intended to avoid, minimize or alleviate potential
program-related effects on the physical, biological or human environment during
all phases of the program’s lifecycle.

Imperial has developed mitigation measures for the program. Some of these
measures were previously mentioned in Section 14, Analysis of Potential
Significant Environmental Effects, as part of determining the significance of
residual effects. These mitigation measures are based on comments and concerns
identified through the public consultation process, industry best practice and
preliminary feedback from discussions with regulators. As the program design
continues to evolve, additional program-specific mitigation measures might be
developed and incorporated into the design.

16.1.2 STAKEHOLDER INPUT TO MITIGATION

Input from stakeholders in ISR communities was important during the mitigation
development process. Imperial is committed to ensuring that individuals who use
and have cultural ties to the program area are consulted early and often about
their concerns. Stakeholder comments will be considered and addressed during
design, construction and operation of the program. Comments will be used to
help mitigate potential effects on the physical environment, in particular the
wildlife resources upon which stakeholders depend. The integration of traditional
knowledge is a key component of mitigation planning. Federal, provincial and
territorial regulators have and will continue to be consulted during all program
phases. Imperial will look for opportunities to reduce the program’s
environmental footprint and is committed to continuous improvement of
environmental performance.
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Section 16.2
PROPOSED MITIGATION MEASURES TO
ADDRESS POTENTIAL IMPACTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

SUMMARY OF PREVENTION AND MITIGATION
MEASURES

16.2.1 PREVENTION AND MITIGATION OF ROUTINE ACTIVITIES

Some prevention measures will apply at all stages of the program’s life cycle. In
general, these measures are tied to best practices and use of best available
technology, including;:

e maintaining a continual on-site environmental compliance presence during
all program phases and activities, in accordance with Imperial’s OIMS and
EMDC drilling’s OIMS for drilling-related activities

e cstablishing an environmental compliance and cultural awareness training
program for program personnel

e conducting permit compliance training with all employees

e conducting periodic SSHE compliance assessments

Table 16-1 lists the mitigation measures developed for the program’s routine
activities. These measures include best practices for oil and gas development
projects that account for the unique Arctic environment. In addition to the VEC-
specific mitigation measures, Imperial will develop and implement an EPP that
provides specific procedures and protocols to address all program-related
activities, such as site preparation, drilling, other offshore operations and transits
to or from Tuktoyaktuk Harbour.

16.2.2 PREVENTION AND MITIGATION OF NON-ROUTINE EVENTS

To prevent and respond to fuel spills, Imperial will:

e maintain adequate oil spill response equipment and personnel to respond to
terrestrial and marine spills

e train personnel in acceptable refuelling procedures and establish specified
refuelling locations

e use secondary containment at temporary fuel storage and transfer locations,
including using drip pans and liners, which will be mandatory in accordance
with Imperial’s policies and procedures

e implement an OSRP that covers incidents at sea and onshore, including
information on:

o spill kits (i.e., number, type, contents and location)
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PROPOSED MITIGATION MEASURES TO SUMMARY OF PREVENTION AND MITIGATION
ADDRESS POTENTIAL IMPACTS MEASURES

16.2.2 PREVENTION AND MITIGATION OF NON-ROUTINE EVENTS (cont’d)

o crew spill response training and vessel spill response certification

e spill response communication plans and contact information

o the Oil Record Book, as required under MARPOL 73/78, International
Convention for the Prevention of Pollution from Ships

e implement management plans:

o a Safety Plan
e anIMP
e an ERP

For information on oil spills, including a subsea release or oil drifting or moving
on the surface, see section 16.3, Management Plans.

Table 16-1: Mitigation Measures for Routine Program Activities

VEC Mitigation Measures
Coastal landscapes, | ¢ Develop and implement a comprehensive Dredging Management Plan for dredging
including water activities that might be required alongside the dock or pier in Tuktoyaktuk Harbour at
quality and sediment the shore-based facility, at the entrance to the harbour or along the fairway (marine
quality related to resupply corridor) to deeper water offshore. This plan will include mitigation identified
dredging during a separate and comprehensive environmental assessment of dredging that

Imperial will conduct, if another party does not perform the dredging and Imperial
decides to perform the dredging itself. The Dredging Management Plan will include
performance criteria, and incorporate suggestions and recommendations from northern
residents and other stakeholders, including regulators, as appropriate. This plan will
also cover selection of equipment appropriate for areas or locations that need to be
dredged with minimal disturbance.

o Mitigation measures include:

« Accurately marking the areas to be dredged on large-scale charts before starting
dredging so all dredging will take place inside the perimeter of these marked areas.
This will allow for accurate vessel positioning during dredging.

« Installing a silt curtain to contain or control resuspended sediments, and contribute to
meeting the performance criteria developed for dredging.

« Taking additional steps to prevent or limit resuspension of contaminated material if it
is determined that sediment near the dock or pier at the shore-based facility is
contaminated with hydrocarbons or metals from non-program operations.

« Disposing of all sediment (spoil) removed during dredging at an approved offshore
location in accordance with applicable regulations and permits. Spoil placement will
be monitored with a measurement program that is based on the volume of material to
be dredged. Samples for analysis will be collected before, during and after the spoil
is placed in the disposal area.

e Have a qualified environmental monitor on site during program activities.

e Operate program vessels in a manner that will avoid spills to the marine environment.

e Perform dredging (if required) during the marine/estuarine fisheries winter work window
for the area, where practicable (i.e., July 1 to October 1 and December 1 to February
15). Subject to agreement by applicable regulatory agencies and the implementation of

appropriate controls, some work might need to occur outside of these windows to
accommodate the construction schedule and sequencing.
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PROPOSED MITIGATION MEASURES TO
ADDRESS POTENTIAL IMPACTS

Section 16.2

SUMMARY OF PREVENTION AND MITIGATION
MEASURES

Table 16-1: Mitigation Measures for Routine Program Activities (cont’d)

VEC

Mitigation Measures

Coastal landscapes,
including water
quality and sediment
quality related to
dredging (cont'd)

Follow best management practices for dredging operations, as applicable, as identified
by the International Association of Dredging Companies and the International Finance
Corporation. Additional related guideline information is also provided by the IMO
London Convention on Prevention of Marine Pollution by Dumping of Wastes and Other
Matter (and the 1996 protocol) and the guidelines developed for the disposal of
dredged materials at sea.

Marine avifauna

Identify the areas where birds congregate (i.e., for feeding, breeding and rearing, and
moulting), including protected areas or key subsistence harvesting locations or other
sensitive bird habitat locations and avoid these areas where possible.

Ensure that vessels maintain operational protocols for maximum speeds and standard
courses, where possible, to reduce potential bird strikes or other negative effects.
Icebreaking activities at the drill site and along supply routes might require rapid
changes in speed and course to respond to changing ice conditions, as necessary for
safe operations.

Shield or reduce external lights at night to limit the effect of program-related light
sources, where possible.

Ensure that birds that might land on vessels are left undisturbed, where practical, and
provide training to program personnel on how to handle injured or resting birds. Only
personnel who have a CWS handling permit would perform this task.

Establish and implement an Air Operations Plan to provide minimum operational
altitudes and speeds, and other safe operating procedures and protocols (including
mapping sensitive bird habitat locations along potential program flight paths) to
minimize potential interactions with birds.

Conduct flaring only when necessary for well testing, in accordance with regulatory
requirements and industry guidelines.

Operate all program vessels operating in Tuktoyaktuk Harbour at reduced speeds.

Marine mammals

Implement an MMMP that includes marine mammal monitoring (to be undertaken by
qualified observers) for all vessel-related activities. Establish safe vessel operations
protocols (including safety perimeters, speed and course restrictions, and suspension
of work requirements) to avoid marine mammals and sensitive marine mammal habitats
along the marine resupply corridor route and at the drill site, whenever possible. These
actions will reduce the likelihood of a vessel strike that leads to injury or mortality.

Establish and implement an Air Operations Plan to provide minimum operational
altitudes and speeds and other operating procedures and protocols (including mapping
locations of sensitive marine mammal habitats and locations along potential flight
paths) to minimize potential interactions with marine mammals. This plan will cover
inbound and outbound fixed-wing aircraft and helicopter operations carrying
passengers or cargo or from the fleet offshore.

Establish and implement an ERP that provides procedures and protocols for
addressing all accidents, spills or items of a similar nature to ensure that appropriate
measures are in place to mitigate the potential effects of an accidental release or
malfunction affecting marine mammals, including follow-up protocols to investigate and
determine root causes and identify lessons learned.

Develop and implement a program-specific Polar Bear Interaction and Management
Plan that includes procedures and protocols for polar bear interactions.

Offshore water
quality and sediment
quality during drilling

If ballast water discharge were required, it would be governed by a Ballast Water
Management Plan that will be developed and implemented for program vessels. The
plan would be developed and implemented in accordance with the IMO convention on
exchange of ballast water and associated sediment.

Separate drilling fluid from cuttings during drilling operations. The cleaned or washed
cuttings will be placed in a designated area on the seafloor by pumping them down a
delivery system below the sea surface. Residual fluid on the separated cuttings will be
measured as part of the disposal process. As part of the Environmental Effects
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PROPOSED MITIGATION MEASURES TO SUMMARY OF PREVENTION AND MITIGATION
ADDRESS POTENTIAL IMPACTS MEASURES

Table 16-1: Mitigation Measures for Routine Program Activities (cont’d)

VEC Mitigation Measures
Offshore water Monitoring Plan, a seafloor sampling program will be developed to monitor the
quality and sediment dispersal and distribution of cuttings on the seafloor and the effects of burial on the
quality during drilling benthic community in the affected area.
(contd) ¢ Develop and implement a program-specific WMP in accordance with the NEB’s

Offshore Waste Treatment Guidelines and other federal regulations or guidelines that
apply in Canadian waters, and federal or territorial regulations or guidelines that apply
onshore.

¢ Maintain records of all program-related discharges.

e Provide program personnel with opportunities for continuous improvement and training
in the handling and disposal of waste in compliance with Imperial’'s OIMS requirements
and EMDC drilling’s OIMS for drilling-related activities.

Traditional land and | e Ensure that the information collected during the traditional knowledge process is
resource use incorporated into the program design and operations. Continue the public consultation
process to identify any new areas of significance or historical importance, ensuring that
community confidentiality is maintained during the reporting process.

¢ Implement a wildlife compensation program that would cover damages or loss of
equipment, loss or reduction of income, loss or reduction of wildlife harvest and any
adverse changes to the quality of the harvest. Compensation could include relocation
or replacement costs for equipment, provision of wildlife products or a cash settlement.

¢ Prohibit hunting by program personnel. Provide cultural resource sensitivity training and
traditional harvesting sensitivity training to program personnel, as required. Imperial will
consult with communities about who should be trained, when the training should
happen, and how HTC members or other residents will be part of this process.

¢ Minimize potential program effects on traditional land use and harvesting activities by
avoiding sensitive locations and ensuring that operations are timed to limit any potential
overlap with traditional harvesting activities or land use.

o Avoid all areas identified as being of archaeological or cultural significance along the
shoreline at, or near, the entrance to Tuktoyaktuk Harbour. It is unlikely that new
traditional resources will be discovered by program personnel, but if this occurs, the
appropriate authorities will be notified immediately.

e Establish and implement a Northern Communications Plan for the program to
communicate and inform local communities of program-related developments, ensuring
a flow of information to the communities in a timely and efficient manner. This plan will
include a process for liaising with the HTC in Tuktoyaktuk and HTCs in other
communities, as required. Avoid scheduling public meetings and information sharing
sessions at times when community members are hunting, fishing or engaged in other
harvesting activities.

Terrestrial wildlife o Establish vessel and aircraft operations routes and schedules designed to minimize
wildlife disturbance.

o Establish and enforce vehicle and vessel speed limits within the program area.
¢ Institute a no hunting policy for program personnel.

o Prepare and implement a Wildlife Interaction Plan and a program-specific Polar Bear
Interaction and Management Plan. The Wildlife Interaction Plan will provide measures
to address potential interactions with terrestrial wildlife at the shore-based facility and
encounters with marine mammals and birds within the proposed marine resupply
corridor and the EL areas.

¢ Design and operate the shore-based facility to reduce effects on wildlife, marine
seabirds and mammals, including effects related to nesting or denning sites.

¢ Ensure that all program-related waste is disposed of properly and in accordance with
regulatory requirements and industry best practice, including using wildlife-proof waste
collection containers. Waste will be stored at the shore-based facility pending disposal
at an approved facility.

¢ Prohibit feeding wildlife.
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Section 16.3
PROPOSED MITIGATION MEASURES TO
ADDRESS POTENTIAL IMPACTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

MANAGEMENT PLANS

16.3.1 ACCOUNTABILITY

Imperial and ExxonMobil will fill key management and technical positions with
qualified personnel experienced for the proposed Arctic and offshore operations.
These personnel would have the authority and responsibility to make decisions
that ensure operations are performed in a safe and environmentally responsible
manner. Imperial will take responsibility and oversight of their contractors’
actions and activities.

In the unlikely event of an incident that could affect the livelihood of local
residents, damage to the environment or Inuvialuit culture and lifestyle,
Imperial’s solid financial status and the compensation procedures it has in place,
including fair and timely wildlife compensation, would ensure:

e appropriate compensation for individuals or local businesses
e restoration of the environment as quickly as possible

16.3.2 OPERATIONS INTEGRITY MANAGEMENT SYSTEM

16.3.2.1 Scope
Management plans are documents that detail Imperial’s and ExxonMobil’s
commitments to excellence in safety and environmental management and will
describe how Imperial would conduct its operations in the Beaufort Sea.
Imperial recognizes the unique challenges of operating in the Arctic and will
ensure that its policies, practices and plans are executed to conduct its business in
the Arctic safely and responsibly, in compliance with all applicable laws and
regulations.
In conjunction with Imperial’s OIMS and EMDC drilling’s OIMS for
drilling-related activities, a series of management plans will form the basis for
the execution of the exploration program and associated activities, including:
e abridging document to EMDC drilling’s OIMS
e a Safety Plan
e an EPP
e aWMP
e anIMP
e an ERP, which might include an OSRP, if not provided in a separate
document
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PROPOSED MITIGATION MEASURES TO MANAGEMENT PLANS
ADDRESS POTENTIAL IMPACTS

16.3.2.1 Scope (cont’d)

e aRegulatory Compliance Plan
e an Environmental Effects Monitoring Plan

16.3.2.2  Operations Integrity Management System Framework

In the late 1980s, ExxonMobil initiated a full-scale, top-to-bottom review of its
operations. The result was the creation of a new systematic and disciplined
framework to manage and measure SSHE risks from global operations, built on
the international expertise of ExxonMobil’s affiliated companies. This
framework is called OIMS. It establishes common expectations for addressing
inherent risks and is applicable to every significant operation that ExxonMobil
undertakes globally, including drilling. Each ExxonMobil affiliated company
used the comprehensive OIMS to develop its own version of the system that
considered its areas of operation, types of business and operations. Accordingly,
EMDC also has a drilling-specific version of the OIMS. The EMDC drilling
OIMS governs the specific work activities and designs required for safe drilling.

Each OIMS includes the following eleven elements:

Management leadership, commitment and accountability
Risk assessment and management

Facilities design and construction

Information and documentation

Personnel and training

Operations and maintenance

Management of change

Third-party services

Incident investigation and analysis

Community awareness and emergency preparedness
Operations integrity assessment and improvement

COYRXNAN R LN =

—_— —

The OIMS guides the activities of employees and third-party contractors
involved in operations. The management system is embedded in everyday work
processes, and employees and contractors are required to be knowledgeable and
compliant with OIMS as it pertains to their responsibilities.

In accordance with OIMS requirements, Imperial and ExxonMobil have
developed and implemented an OIMS bridging document for the Beaufort Sea
exploration drilling program. The bridging document describes Imperial’s and
ExxonMobil’s roles and responsibilities in operating the exploration work in a
safe and environmentally responsible manner.

16.3.3 SAFETY PLAN
16.3.3.1 Imperial’s Safety Culture and Commitment

The safety of people (Imperial’s workforce and the public) is integral to
Imperial’s operations and activities. Imperial’s commitment to a culture of safety
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PROPOSED MITIGATION MEASURES TO MANAGEMENT PLANS
ADDRESS POTENTIAL IMPACTS

guides the conduct of every individual associated with Imperial’s operations,
whether employees, contractors or others working on behalf of Imperial, each
person is responsible and accountable for safe performance on the job.

Imperial is committed to making continuous efforts to identify and eliminate or
manage safety risks associated with its activities. With its long history of safe and
responsible operations in the North, beginning in 1920 at Norman Wells,
Imperial will continue to use proven safety practices in the execution of the
exploration program.

The contents of the program’s Safety Plan will incorporate the lessons learned
from the NEB’s AODR, including:

e Imperial’s safety policy, which is a part of Imperial’s management system
and core values that establish the basic principles for the work to be
conducted

e procedures for the safe movement of supply vessels to:

« reduce the potential effects on ISR residents’ travels over water or ice, as
a result of vessel movements in Tuktoyaktuk Harbour and its marine
approaches

o ensure that supply vessels near whale harvesting areas do not interfere
with whale-harvesting boats or activities

e procedures for the safe transport of personnel between the drilling unit and
the shore-based facility by aircraft or supply vessel, and during ground
transport at Tuktoyaktuk

e aprocess for documenting incidents or near misses and for providing
feedback to make safety improvements during the execution of the
exploration program

Specific to the drilling program, to ensure the safety of personnel working on the
ice, Inuvialuit wildlife monitors would be employed to reduce interactions with
wildlife.

16.3.4 ENVIRONMENTAL PROTECTION PLAN

16.3.4.1

16.3.4.2

Purpose

The EPP will describe the activities required to protect the environment from
potential adverse effects resulting from the exploration program. In developing
the EPP, the effects on socio-economic and cultural conditions resulting from a
change in the environment caused by program activities will also be considered.

Scope

The contents of the program’s EPP will include:
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Section 16.3

PROPOSED MITIGATION MEASURES TO MANAGEMENT PLANS
ADDRESS POTENTIAL IMPACTS

16.3.4.2

Scope (cont’d)

identification of key specific social-cultural activities that might be affected
by the drilling program

mitigation measures to protect wildlife and wildlife harvesting activities,
including key species such as beluga whales, polar bears and seals, and
fisheries in Tuktoyaktuk Harbour and coastal waterfowl hunting

traditional and scientific knowledge that could be used to develop mitigation
measures

aircraft flight plan rules to avoid coastal whaling and fishing camps, based on
the EISC Flight Altitude Guidelines

plans to reduce air emissions from vessels and shore-based activities
plans to reduce noise and light from offshore vessels

procedures for the selection and use of chemical substances, including
drilling fluid components, with reference to the NEB’s Offshore Chemical
Selection Guidelines for Drilling Activities on Frontier Lands

procedures for handling requests for compensation, in the event that program
activities have an effect on wildlife or harvesting country foods

procedures to ensure that the EPP is implemented and work is conducted to
meet regulatory requirements

16.3.5 WASTE MANAGEMENT PLAN

16.3.5.1

16.3.5.2

Purpose

The WMP will describe the types of waste that could be generated during drilling
program activities and the means by which waste would be managed. Figure 16-1
is a flowchart documenting waste management.

Scope

The program’s WMP will include:

a list of all applicable federal and international requirements

a description of all waste products generated during operations, including
storage, estimated volumes, treatment methods, handling and final disposal
options

opportunities for eliminating, reducing or recycling waste

identification of best practices and technologies to be considered for waste
management

procedures for documenting and tracking waste through its life cycle
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PROPOSED MITIGATION MEASURES TO
ADDRESS POTENTIAL IMPACTS

MANAGEMENT PLANS

Section 16.3

e sampling and analysis practices to ensure regulatory compliance with any

requirements for discharging waste

e documentation showing that the WMP was developed in accordance with the

NEB’s Offshore Waste Treatment Guidelines

Raw materials
enter the ISR

Waste
manifest

ﬁ

Inventory
list Waste is stored
and prepared

for transport

Waste is
generated on
the drilling unit

Waste
manifest

Signed waste
manifest is returned
to the drilling unit

Waste
manifest

Waste arrives at
the shore-based
facility

Support vessel
transports waste

Waste
manifest
Waste
manifest

Treated waste

remains in
the ISR

Waste leaves
the ISR

Figure 16-1: Waste Management Flowchart

16.3.6 ICE MANAGEMENT PLAN

16.3.6.1

16.3.6.2

Purpose

The IMP is an integral component of the exploration program execution and will
describe the means by which the drilling unit operations would be safeguarded
from ice.

Scope

The plan is to operate the drilling unit within ice conditions for which it has been
designed. If ice is encountered that is beyond the drilling unit’s design
capabilities, then an IMP would provide the drilling unit’s staff with suitable
operational conditions.

The IMP will describe the process for monitoring and mitigating incoming ice to
protect the drilling unit and personnel on board. The IMP will ensure that, if an
ice hazard is approaching the drilling unit and the ice cannot be diverted or
broken up, then the drilling unit would have sufficient time to secure the well and
move off location.
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PROPOSED MITIGATION MEASURES TO MANAGEMENT PLANS
ADDRESS POTENTIAL IMPACTS

16.3.6.2

Scope (cont’d)

The IMP will provide an ice hazard watch circle system that would be used to
avoid ice hazards, allowing the drilling unit to safely stay on location and drill
the well to the target depth. The ice hazard watch circle system uses a series of
coloured circles (green, yellow, red) to monitor the degree of ice hazards in
proximity to the drilling unit (see Figure 16-2). A yellow watch circle warning
would occur days in advance of the ice incursion arriving at the drilling site,
initiating a controlled disconnect from the well. While the well is being secured,
the icebreakers would be trying to break up or divert the ice from entering the red
watch circle. If an ice hazard enters the red watch circle, then the drilling unit
would be disconnected from the wellhead and proceed to move off location. The
decision to suspend the well and disconnect (i.e., controlled or emergency) will
be based on a combination of factors, including:

e  drilling unit design
e the weather forecast

e ice conditions in the area, ranging from 0/10 tenths to 10/10 tenths (some ice
will usually be present near the drilling site)

e the type of ice in the area (i.e., first-year ice to multi-year ice)

The IMP will also identify the options for an ice management fleet to ensure safe
operating conditions for the drilling unit during all seasonal ice conditions. The
ice management fleet would be capable of:

e managing incoming ice, breaking it down to a target size and controlling the
concentration of ice in the water

e accommodating a high degree of variability in the ice conditions from one
year to another

An IMP will be prepared based on historical ice floe trends and measured data in
the operating areas during the year of operation and would consider:

e ice conditions during entry into and exit from the Beaufort Sea

e icebreaking procedures to ensure that ice incursions that could potentially
damage the drilling unit do not enter the yellow watch circle

e the drilling unit’s design ability to withstand the impact of a specific size of
ice incursion. If an ice incursion of greater size enters the yellow watch
circle, then operations would cease and the wellbore would be secured.

e temporary locations offering protection for vessels that are forced to leave
the drill site as a result of extreme weather or ice conditions

The number and type of icebreakers required would be described in the IMP.
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Beaufort Sea
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Ice hazard

Ice hazard

Direction of ice arift I

Figure 16-2: Ice Hazard Watch Circle System — Range from Drilling Unit

not to scale

16.3.6.3 Ice Surveillance

Ice forecasting, as a part of the IMP, would use data from various sources, such
as satellite images and on-board ice radar, to predict ice-drift vectors and develop
operating sectors for the icebreakers. Ice monitoring could also use transponders
placed on ice floes to monitor ice drift.

16.3.7 EMERGENCY RESPONSE PLAN
16.3.7.1 Purpose

The ERP will describe Imperial’s procedures for responding to a range of
emergency situations, including:

an aircraft or vessel in distress

an emergency in the air or on a vessel

a medical situation requiring an emergency evacuation
a fire on board a vessel
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16.3.7.2

Scope

A typical ERP would include:

a description of response priorities — a description of safety steps (i.e.,
protection of personnel, the environment and property)

a description of the response organization, including information on:

e guiding principles for command and control (chain of command)
o the response organization
e the incident command system

a description of initial response requirements, including:

o first-on-scene checklists for responders
o requirements for internal and external reporting and notification

response operating procedures and options, including:
e adescription of general and site-specific emergency response procedures

o spill response procedures and details of specific selected strategies, i.e.,
offshore containment and recovery, shoreline cleanup, in situ burning,
application of dispersant (both surface and possibly subsurface), transfer
and storage of collected materials, disposal and decontamination

e spill monitoring, tracking and sampling

site-specific information, including information on the onshore and offshore
logistics and infrastructure, location of the well or wells and staging sites for
emergency response

a resource inventory, including identifying:

o the location of trained personnel, emergency transport (e.g., helicopters)
and response equipment (e.g., fire control gear, spill containment
equipment)

o on-site equipment and location of shore-based equipment caches
information about mutual aid, including:

o identifying providers of third-party mutual-aid support that could assist
with various incidents, if required

e providing contact lists for mutual aid, protocols for assistance, inventory
of response equipment available (e.g., fire control gear, spill containment
equipment) and trained personnel

the role of government agencies, including:

o adescription of the activities of government agencies as part of an
incident response (e.g., the NEB, CCG, AANDC, EC, DFO)
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o links to government groups and agencies, such as the Arctic Regional
Environmental Emergency Team

e the role of Inuvialuit organizations
16.3.7.3  Oil Spill Response

The OSRP might be part of the ERP or covered in a separate document. In
addition, each vessel would have its own Shipboard Oil Pollution Emergency
Plan, as required by international and Canadian laws.

If an incident involving a spill occurs during Imperial’s operations, Imperial
would coordinate the response under its incident command structure. In most
circumstances Imperial would communicate with the NEB in its role as the lead
federal agency responsible for responding to a spill from a drilling platform. The
NEB would coordinate the actions of federal and territorial agencies.

If a spill originated from a vessel, the CCG would be involved.

Oil spill response planning includes identifying worst-case scenarios and
preparing for a response to such events.

Figure 16-3 is an example of a typical incident command structure for
coordinating a spill response.

16.3.8 REGULATORY COMPLIANCE PLAN
16.3.8.1 Purpose

All applicable regulatory requirements, conditions and commitments made by
Imperial during the environmental impact assessment and the regulatory
approvals process would be documented in a Regulatory Compliance Plan, with
measures in place to ensure that Imperial complies with the requirements. In the
event that there were any occurrences of non-compliance, Imperial would take
action to correct the problem and measures would be implemented to prevent a
recurrence.

16.3.8.2 Scope

The program’s Regulatory Compliance Plan will include:

a list of applicable federal and territorial regulatory requirements

a list of the NEB’s OA and WA conditions for drilling

other approval conditions

a list of Imperial’s commitments

procedures to ensure that Imperial is meeting its regulatory requirements
procedures for responding to any non-compliance situation
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Figure 16-3: Typical Incident Command Structure for Spill Response

16.3.9 ENVIRONMENTAL EFFECTS MONITORING PLAN

16.3.9.1

16.3.9.2

Purpose

The Environmental Effects Monitoring Plan will document the effectiveness of
Imperial’s mitigation measures as described in the EPP. Effects that result from
program activities would be compared to background or baseline conditions.

Scope

The program’s Environmental Effects Monitoring Plan will be designed to
monitor operations for effects on the environment or on Inuvialuit harvesting
activities. For example, activities such as marine discharges of treated drill
cuttings or dredging that might be required in Tuktoyaktuk Harbour would be
monitored. The monitoring plan would include follow-up procedures to respond
to reports of disruption of traditional activities, for example, on wildlife
harvesting or effects on country foods.

If a spill incident resulted from drilling activity, either from a vessel or at the
shore-based facility in Tuktoyaktuk, the monitoring program would provide for
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immediate assessment of any environmental effects and determine the best
options for spill response by applying a NEBA.

Inuvialuit environmental monitors would be particularly well-qualified to record
and observe wildlife near the drilling and icebreaking operations.

September 2013
CCo10

Imperial Oil Resources Ventures Limited 16-17



Section 16.3

PROPOSED MITIGATION MEASURES TO MANAGEMENT PLANS
ADDRESS POTENTIAL IMPACTS

16-18 Imperial Oil Resources Ventures Limited September 2013
CCo010



Section 17.1
CLEANUP, RECLAMATION, DISPOSAL AND
DECOMMISSIONING PLANS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

OFFSHORE ACTIVITIES

17.1.1 REGULATORY REQUIREMENTS

For offshore activities, Imperial will meet all applicable regulations and terms
and conditions of its permits and approvals concerning final cleanup and
decommissioning of its operations.

Final well abandonment procedures will be described as part of the WA
submission to the NEB, as detailed in the Filing Requirements for Offshore
Drilling in the Canadian Arctic, Section 5.17, Well Suspension and Abandonment
Program.

17.1.2 CLEANUP AND RECLAMATION

17.1.3 DISPOSAL

17.1.31

The base case for the program is to leave the wellhead on the seafloor to provide
an additional protective barrier. However, Imperial will make a final decision on
whether to leave the wellhead on the seafloor or cut the surface casing off below
the seafloor and separate and recover the wellhead.

If anchors were used for a moored drilling unit, they will either be retrieved or
left on the seafloor. All other subsea equipment (e.g., guide base and pingers)
will be recovered.

Most of the monitoring equipment placed on the ice as part of the ice
management program will not be retrieved.

No surface evidence (e.g., tethered buoys) will remain at the well site after
program completion.

Waste will be documented and tracked in accordance with the WMP developed
for the program. The plan would cover all aspects of waste management from
generation to final disposal.

Drilling Waste and Fluid

For the top hole and shallow sections of the well, water-based drill cuttings will
be discharged onto the seafloor next to the well site. Drill cuttings that have been
treated with NADF will be discharged from the drilling unit in accordance with
the NEB’s Offshore Waste Treatment Guidelines. These cuttings will be
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CLEANUP, RECLAMATION, DISPOSAL AND OFFSHORE ACTIVITIES
DECOMMISSIONING PLANS

17.1.31

17.1.3.2

Drilling Waste and Fluid (cont’d)

dispersed into the water column to settle on the seafloor in small concentrations
over a large area down current from the well site.

When drilling is complete, any remaining drilling fluids will be contained on the
drilling unit or supply vessels and transported out of the licence area (i.e., there
will be no batch dumping of drilling fluids).

Domestic and Other Waste

Human and food waste from each vessel will be macerated before being
discharged, as required by international ship conventions.

Other liquid and solid waste generated on vessels while offshore will be shipped
to the shore-based facility for disposal or stored on board a wareship for
shipment out of the licence areas.

17.1.4 DECOMMISSIONING

It is not expected that further offshore monitoring of the abandoned well site will
be required.
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CLEANUP, RECLAMATION, DISPOSAL AND
DECOMMISSIONING PLANS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

SHORE-BASED ACTIVITIES

17.2.1 REGULATORY REQUIREMENTS

For shore-based activities, Imperial will meet all applicable regulations and terms
and conditions of its permits and approvals concerning final cleanup and
decommissioning of its operations.

17.2.2 CLEANUP AND RECLAMATION

17.2.3 DISPOSAL

17.2.31

17.2.3.2

Once the program is complete, the contracted shore-based facility will be handed
over to the facility owner, in accordance with the terms and conditions of the
facility contract. This would likely include cleanup of the facility and any
temporary or permanent facility construction or upgrades.

Unused materials, fuel and consumables will be removed from the shore-based
facility and transported out of the region, unless other local uses are identified or
ownership is explicitly transferred.

Any equipment or materials stockpiled or remaining in Inuvik or other locations
in the ISR will be removed from the region unless a local use, legacy or new
ownership is identified.

Waste will be documented and tracked in accordance with the program’s WMP.
The plan will cover all aspects of waste management from generation to final
disposal.

Waste Collection

Any waste received from offshore vessels will be appropriately identified and
stored at the shore-based facility pending disposal. All waste collected at the
shore-based facility will be transported, treated and disposed of at either an
approved disposal site in the ISR, the NWT or further south.

Comingling of certain inert waste from the program, such as wood or pig iron,
into the Tuktoyaktuk landfill will only be considered with the express permission
of the government agency responsible for the management of the waste facility.

Dredging Waste

To allow shallow-draft supply vessels access to the shore-based facility, dredging
might be required in some parts of Tuktoyaktuk Harbour, its entrance and near

September 2013
CCo10

Imperial Oil Resources Ventures Limited 17-3



Section 17.2

CLEANUP, RECLAMATION, DISPOSAL AND SHORE-BASED ACTIVITIES
DECOMMISSIONING PLANS

17.2.3.2 Dredging Waste (cont’d)

the shore-based facility dock area. If dredging is required, a comprehensive
assessment will be conducted to determine the most responsible method of
disposing of dredging spoils, considering the environment and human health.

17.2.4 DECOMMISSIONING

The contractor for the shore-based facility will be expected to have developed a
Decommissioning Plan for temporary or permanent facilities, where required by:

e the Hamlet of Tuktoyaktuk

e Inuvialuit organizations (e.g., co-management boards, such as the Inuvialuit
Land Administration)

e the GNWT

e federal authorities, such as TC concerning navigable water requirements
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Section 18.1
OTHER ENVIRONMENTAL ASSESSMENTS

BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM
PROJECT DESCRIPTION

The proposed development described in Section 6 of this Project Description has
not been subject to a previous environmental assessment.
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BEAUFORT SEA EXPLORATION
JOINT VENTURE DRILLING PROGRAM

PROJECT DESCRIPTION

GLOSSARY

°C
°F

%

%0

>

*
umol
HPa
2-D
3D

AANDC

AODR

Atlantic water

The metric symbol for degrees Celsius.
The metric symbol for degrees Fahrenheit.
The abbreviation for percent.

The abbreviation for parts per thousand.
The symbol for greater than.

The symbol for plus or minus.

The symbol for micromole.

The symbol for micropascal (pressure).
The abbreviation for two dimensional.
The abbreviation for three dimensional.

The abbreviation for Aboriginal Affairs and Northern Development
Canada (formerly INAC).

The abbreviation for the NEB’s Arctic Offshore Drilling Review.

The abbreviation for Atlantic Ocean water.

bbl The abbreviation for barrel.

BOP The abbreviation for blowout preventer.

BP The abbreviation for BP Exploration Operating Company Limited.

BREA The abbreviation for Beaufort Regional Environmental Assessment
program.

BSEE The abbreviation for Bureau of Safety and Environmental Enforcement.

CAC The abbreviation for criteria air contaminant.

CCG The abbreviation for Canadian Coast Guard.
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GLOSSARY

CCGS The abbreviation for Canadian Coast Guard Ship.

CCP The abbreviation for community conservation plan.

CEAA, 2012 The abbreviation for Canadian Environmental Assessment Act, 2012.

cm The metric symbol for centimetre.

cm/s The metric symbol for centimetres per second.

co The chemical formula for carbon monoxide.

CO; The chemical formula for carbon dioxide.

COGOA The abbreviation for Canada Oil and Gas Operations Act.

COSEWIC The abbreviation for the Committee on the Status of Endangered Wildlife
in Canada.

CWs The abbreviation for Canadian Wildlife Service.

dB The abbreviation for decibels.

dB re 1 yPa-m The theoretical sound pressure level under water within 1 m of the source.

DFO The abbreviation for Fisheries and Oceans Canada.

DP The abbreviation for dynamic positioning.

EC The abbreviation for Environment Canada.

EIRB The abbreviation for Environmental Impact Review Board.

EIS The abbreviation for Environmental Impact Assessment.

EISC The abbreviation for Inuvialuit Environmental Impact Screening
Committee.

EL The abbreviation for exploration licence.

EMDC The abbreviation for ExxonMobil Development Company.

EPP The abbreviation for Environmental Protection Plan.

ERCB The abbreviation for Alberta Energy Resources Conservation Board.

ERP The abbreviation for Emergency Response Plan.

ExxonMobil The abbreviation for ExxonMobil Canada Ltd.
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GLOSSARY

FDCP The abbreviation for field data collection program.

FJMC The abbreviation for Fisheries Joint Management Committee.

ft The abbreviation for foot.

GHG The abbreviation for greenhouse gas.

GNWT The abbreviation for Government of the Northwest Territories.

GNWT-ENR The abbreviation for the Government of the Northwest Territories
Department of Environment and Natural Resources.

H,S The chemical symbol for hydrogen sulphide.

hp The abbreviation for horsepower.

HTC The abbreviation for Hunters and Trappers Committee.

Hz The abbreviation for hertz.

IACS The abbreviation for International Association of Classification Societies
Ltd.

IFA The abbreviation for Inuvialuit Final Agreement.

IFC The abbreviation for International Finance Corporation.

IGC The abbreviation for Inuvialuit Game Council.

ILA The abbreviation for Inuvialuit Land Administration.

IMO The abbreviation for the International Maritime Organization.

IMP The abbreviation for Ice Management Plan.

Imperial The abbreviation for Imperial Oil Resources Ventures Limited.

IRC The abbreviation for the Inuvialuit Regional Corporation.

ISR The abbreviation for Inuvialuit Settlement Region.

JRP The abbreviation for Joint Review Panel.

kHz The abbreviation for kilohertz.

km The metric symbol for kilometre.

km? The metric symbol for square kilometres.
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GLOSSARY

km The metric symbol for cubic kilometres.

KOPRI The abbreviation for the Korea Polar Research Institute.

kPa The metric symbol for kilopascal.

L The metric symbol for litre.

LOMA The abbreviation for large ocean management area.

LSA The abbreviation for local study area.

m The metric symbol for metres.

m® The metric symbol for cubic metres.

m/s The metric symbol for metres per second.

m/yr The metric symbol for metres per year.

m®/s The metric symbol for cubic metres per second.

MARPOL 73/78 The abbreviation for the International Convention for the Prevention of
Pollution from Ships.

MBARI The abbreviation for the Monterey Bay Aquarium Research Institute.

MEPC The abbreviation for the Marine Environment Protection Committee.

mg The metric symbol for milligrams.

mm The metric symbol for millimetres.

mm/yr The metric symbol for millimetres per year.

MMMP The abbreviation for Marine Mammal Management Plan.

MMO The abbreviation for marine mammal observer.

MPA The abbreviation for marine protected area.

NADF The abbreviation for nonaqueous drilling fluid.

NEB The abbreviation for National Energy Board.

NEBA The abbreviation for net environmental benefit analysis.

NO The chemical formula for nitric oxide.

NO, The chemical formula for nitrogen dioxide.
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GLOSSARY

NO,
NRCan
NWT
NWTBS
O,

OA
OEM
OIMS
OSRP
Pacific water
PAH

PD
PEMT
PIP
PM, ;s
PM,,
Ppm

program or exploration
program

The chemical formula for oxides of nitrogen.

The abbreviation for Natural Resources Canada.

The abbreviation for Northwest Territories.

The abbreviation for Northwest Territories Bureau of Statistics.
The chemical formula for ozone.

The abbreviation for operations authorization.

The abbreviation for original equipment manufacturer.

The abbreviation for Operations Integrity Management System.
The abbreviation for Oil Spill Response Plan.

The abbreviation for Pacific Ocean water.

The abbreviation for polycyclic aromatic hydrocarbons.

The abbreviation for Project Description.

The abbreviation for Petroleum and Environmental Management Tool.
The abbreviation for Preliminary Information Package.

The abbreviation for particulate matter 2.5 microns or less.

The abbreviation for particulate matter 10 microns or less.

The abbreviation for parts per million.

The abbreviation for the Beaufort Sea Exploration Joint Venture Drilling
Program.

psi The abbreviation for pounds per square inch.

R&D The abbreviation for research and development.

RSA The abbreviation for regional study area.

SARA The abbreviation for Species at Risk Act.

SDL The abbreviation for significant discovery licence.

SO, The chemical formula for sulphur dioxide.

SO, The chemical formula for oxides of sulphur.
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GLOSSARY

SSA The abbreviation for site study area.

SSHE The abbreviation for safety, security, health and environment.

SSRW The abbreviation for same season relief well.

TC The abbreviation for Transport Canada.

us The abbreviation for United States.

US EPA The abbreviation for United States Environmental Protection Agency.

USGS The abbreviation for United States Geological Survey.

VEC The abbreviation for valued ecosystem component.

vocC The abbreviation for volatile organic compound.

VSP The abbreviation for vertical seismic profiling.

WA The abbreviation for well approval.

WMAC NS The abbreviation for Wildlife Management Advisory Council — North
Slope.

WMAC NWT The abbreviation for Wildlife Management Advisory Council of the
Northwest Territories.

WMP The abbreviation for Waste Management Plan.

yr The abbreviation for year.
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