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diluted bitumen

enhanced area of response

focused area of response

geographic response plan

hydrocarbons

incident command system

net environmental benefit
analysis

oil

primary area of response

regional environmental
emergencies team

response organization

responsible party

Glossary

Bitumen that has been diluted with a lighter oil product for transport or
processing.

A marine region, designated by the Minister of Transport, which does not
have a designated port as a reference point, but which holds the same
significance a primary area of response.

The marine areas within a 6 to 12 hour response radius of major response
centres.

Area-specific response tactics plans for key sensitive marine areas.

A generic term used to describe a broad range of organic compounds
made up of hydrogen and carbon. For this document, the term
hydrocarbon is interchangeable with the term oil, and may include
condensate, diluted bitumen and synthetic oil.

A standardized emergency management system that will be used in the
event of a spill.

A process where decisions are based on evaluating the consequence of
various response options and comparing those with each other, including
natural processes.

For this document, the term oil is interchangeable with the term
hydrocarbon, and may include condensate, diluted bitumen and synthetic
oil.

A marine region designated by the Minister of Transport, which has a
designated port as a reference point. Typically this is a 50 nautical mile
zone from the designated port. For the Project, this area is assumed to
include the confined channels along the shipping route.

A group led by Environment Canada and the provincial environmental
authority that advises the responsible party on environmental matters
during a spill.

An organization that is designated by Transport Canada to provide spill
response services to the responsible party in the event of a spill.

The entity liable for the spill.
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spill management team A team that will be mobilized in the event of a spill to implement the
incident command system. For minor spills, this would likely include
only Northern Gateway’s RO personnel. In the case of a major response,
the team would expand to include additional resources for Northern
Gateway’s response organisations, contractors and experts.

tiered response An internationally recognized principle in spill response, in which the

assets mobilized to an incident are planned, or implemented, at escalating
scales depending on the nature of the incident.
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Preface

This General Oil Spill Response Plan (GOSRP) has been prepared to demonstrate Northern Gateway
Pipelines Limited Partnership’s (Northern Gateway’s) commitment to emergency response preparedness.
This GOSRP includes the high-level spill response concepts for the Enbridge Northern Gateway Project
(the Project) and is not intended to be used as a stand-alone spill contingency plan. The focus of the
GOSRP is on the response to spills (i.e., recovering hydrocarbons and associated response activities)
based on the project design concepts at the time of preparation. Remediation and reclamation are beyond
the scope of this document.

Operational spill response plans will be completed six months before commissioning of the Project.
Standard methodologies exist for several of the topics discussed in the GOSRP and details will be
provided in the operational plans. The operational plans will include details appropriate to support
emergency response along the right-of-way (RoW), at the Kitimat Terminal (i.e., marine terminal and
tank terminal), and along the shipping routes in Canadian waters.
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1 Introduction

1.1 Plan Purpose and Objectives

111 Purpose

Contingency plans are prepared so that a response capability is in place to address spills. The basis for the
contingency planning process is the General Oil Spill Response Plan (GOSRP). It provides a framework
for emergency preparedness and detailed plans of mitigation measures specific to a spill as a result of a
release of hydrocarbons either from the pipeline, at the Kitimat Terminal, or along the marine
transportation routes. In this document, the term hydrocarbon is interchangeable with the term oil, and
may include condensate, diluted bitumen and synthetic oil.

In keeping with its policies on environmental protection (see Section 1.3), Northern Gateway Pipelines
Limited Partnership (Northern Gateway) has based its spill response plan on the vision of a world-class
response capability for the Enbridge Northern Gateway Project (the Project). This includes:

e acorporate commitment to ‘extended responsibility’ for emergency response along the marine
transportation routes. Northern Gateway would take responsibility for maintaining an enhanced spill
response capability in the event of third-party tanker spills, beyond what is currently required under
Canadian regulations. The tanker owner would remain the responsible party if a spill were to occur.

e an overarching strategy (i.e., this GOSRP) for a coordinated management and operational approach
for emergency response across all operating environments. Planned spill response capabilities and
procedures for environmental protection will meet or exceed applicable government regulations and
standards.

e arobust risk reduction strategy through design and operations to mitigate the likelihood of incidents
and spills occurring and to limit the consequences if an incident were to occur

The scope of the Northern Gateway’s spill response planning extends beyond the pipeline and marine
terminal. For example, Northern Gateway will require all tankers calling at the Kitimat Terminal to
comply with a project-specific approach to spill prevention and response for marine transportation of
hydrocarbons within Canadian waters (see Section 8.1.1). Northern Gateway is committed to addressing
all applicable environmental, regulatory and statutory requirements and maintaining a world-class spill
prevention and response program.

This GOSRP covers any hydrocarbon spill, and includes:

e an outline of the organization that would be established (in cooperation with government, Aboriginal
group, stakeholder and other agencies) to manage the oil spill response

o links with other spill response and emergency plans

March 2011 Page 1-1
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1.1.2 GOSRP Objectives

The objectives of the GOSRP are to:

o define how the oil spill response plans interface with Enbridge corporate Policy (see Section 1.3)
o define the project strategies regarding response and management for oil spills and emergencies

e provide an overview of how the regulatory-driven plans, manuals and technical documents
developed, or to be developed, for the Project relate to each other and to external plans (i.e., those of
the Canadian Coast Guard, British Columbia Ministry of Environment, and the response organization
[RO]; see Section 1.5).

e describe information, data and guidelines that would be used by the spill management team (SMT) to
make emergency response decisions

1.1.3 Regulatory Framework

As stated previously, Northern Gateway will meet or exceed all applicable regulations. For a list of
regulations, see Table 1-1.

Table 1-1 Regulatory Framework
Topic Regulatory Body Regulation
Emergency National Energy Board (NEB) Onshore Pipeline Regulations (SOR/99-294)
preparedness Environment Canada Environmental Emergency Regulations
Canadian Standards Association e CAN/Z731 - Emergency Preparedness and
(CsA) Response
e CAN/Z662 — Oil and Gas Pipeline Systems; Section
10 — Operating, Maintenance and Upgrading
Marine spill Transport Canada e Canada Shipping Act, 2001
response e Response Organizations and Oil Handling Facilities
Regulations (SOR-95 405)
e Response Organizations Standards (TP 12401)
e Oil Handling Facilities Standards (TP 12402)
e Places of Refuge Contingency Plan in compliance
with International Maritime Organization (IMO)
Resolution A.949 (23) Guidelines for Places of
Refuge for Ships in Need of Assistance
International convention Regulation 26 of Annex | to the International Convention
for Prevention of Pollution from Ships (MARPOL 73/78) —
Shipboard Oil Pollution Emergency Plan
Health, safety National Energy Board Onshore Pipeline Regulations, Section 46, Training
and training Program
American National Standards Standards incorporated by legislation
Institute
Transport Canada Response Organization and Oil Handling Facility
Regulations

Page 1-2 March 2011
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Table 1-1

Regulatory Framework (cont’d)

Topic

Regulatory Body

Regulation

Health, safety and
training (cont'd)

Labour Canada

Hazardous Products Act

Workplace Hazardous Materials Information
System

Canada Labour Code (R.S., 1985, c. L-2)

Canada Occupational Health and Safety
Regulations (SOR/86-304)

Oil and Gas Occupational Safety and Health
Regulations SOR/87-612 Part Il Interprovincial
Pipelines

Canadian Standards Association

Emergency Planning for Industry (CSA-Z731-95)

WorkSafeBC

Occupational Health and Safety Regulation,
Guidelines and Standards

Guidelines for Workers Compensation Act and
Occupational Health and Safety Regulation

Workers’ Compensation Board Standards

Alberta Human Resources and
Employment

Occupational Health and Safety Act, Regulation
and Code

Provincial and territorial governments

Occupational health and safety regulations

Waste management

Transport Canada

Transportation of Dangerous Goods Regulations

Provincial and territorial governments

Applicable provincial and territorial waste legislation

1.2 Project Description

Northern Gateway proposes to construct and operate the Project, which includes:

e an oil export pipeline

e acondensate import pipeline (condensate is defined here as a lighter hydrocarbon equivalent to

diluent)

o atank terminal and marine terminal near Kitimat, British Columbia (referred to as the Kitimat

Terminal)

The Project will involve transporting oil from near Bruderheim in Alberta to the Kitimat Terminal in
British Columbia (see Figure 1-1). The Kitimat Terminal will accommodate the transfer of diluted
bitumen and synthetic crude oil into, and condensate out of, tankers. Although Northern Gateway will
construct and operate the pipelines and the Kitimat Terminal, third parties will own and operate the

marine vessels.

For the principal shipping routes in Canadian waters, see Figure 1-2.
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1.3 Enbridge Environment, Health and Safety Policy

Northern Gateway will adopt and apply Enbridge’s existing policies, as appropriate, throughout the
planning, permitting, construction and operation of the Project. Enbridge’s corporate policies apply to all
of its business units and serve to guide the development of more specific policies and each successive
business unit level. For a copy of Enbridge’s Environment, Health and Safety Policy, see Figure 1-3.

ENBRIDGE

Environment, Health and Safety
Policy

Enbridge Inc. is committed to the protection of the health and safety of our
employees and the general public, and to sound environmental stew ardship. We
believe that prevention of acddents and injuries and protection of the environment
benefits everyone, and delivers increased value to our shareholders, customers
and employees.

Our goal is to have no accidents and to cause no harm to the emdironment.
To achieve this, we will:

* consult openly with our customers, neighbours, employees and partners, work
with our regulators, industry peers, and cther partners to promote responsible
environmental, health and safety perfomance,

* strive for continuous improvement, with all Enbridge operations establishing
business-spedfic polides compatible with this policy, setting measurable targets,
and reporting on performance.

This commitment is a shared responsibiity involving the corporation, our
subsidiaries, employees and contractors. Tothis end:

+ Enbridge will conduct business in a manner that recognizes health and safety
management as an integral par of our activities, and that promotes poliution
prevention and resource consenation to achieve environmental sustainability.

* Employees are responsible forconducting their activities in a manner that makes
health, safety and emdronmental management a primary part of their daiby

activities.
Patrick D. Daniel
President & Chief Executive Officer
Figure 1-3 Enbridge Environment, Health and Safety Policy

Page 1-8 March 2011



Enbridge Northern Gateway Project
General Oil Spill Response Plan
Section 1: Introduction

ENBRIDGE

1.4 Key Concepts for Spill Response
Key concepts for spill response include the following:
e Protect the public and responders.

Protect the environment.

e Protect corporate assets.
e The response capability in place should be risk based and represent best practices for spill response.

e The oil spill response command and control system should be organized consistent with the
fundamental principles of the incident command system (ICS).

e Opportunities for mutual aid should be pursued.

o Atiered response system that provides consistent, organized and steady use of resources and
equipment of sufficient scale should be applied.

e Input from regulators, local residents, Aboriginal groups and other stakeholders on relevant
information, concerns and priorities should be obtained.

o Oil spill response actions should be planned and executed using the most appropriate technology and
equipment, based on recommendations from qualified experts, recognizing that safety of the public
and responders is the highest priority.

1.5 Regional Response Strategy

Prompt and effective response during an emergency is accomplished through planning and training.
Proper preparedness reduces the risk to the public and employees, and limits damage to the environment.

151 Relationship with Other Response Plans

The pipeline, terminal and marine oil spill response plans (OSRPSs), manuals and supporting documents
will be coordinated for an effective spill response operation. In addition to the specified oil spill response
plans, also to be developed are plans to deal with other emergencies, including:

e fires
e natural disasters
e security threats

e evacuation

The regional emergency response plan for the Northern Gateway Project will consist of the GOSRP and
the pipeline, terminal and marine oil spill response plans (OSRPs). In the GOSRP, the term operational
plans is used to describe the OSRPs.

The GOSRP includes the high-level spill response concepts for the Project. The operational plans will be
completed six months before commissioning of the Project, and will include details for supporting
emergency response along the pipeline right-of-way (RoW), at the Kitimat Terminal, and along the
shipping routes in Canadian waters.
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The pipeline emergency response plan (i.e., pipeline OSRP) will describe emergency response actions to
mitigate the effects of a hydrocarbon spill along the pipeline route. The pipeline OSRP will be used by the
pipeline management and spill response staff and will address the emergency preparedness requirements
set by the NEB, in the Onshore Pipeline Regulations.

The Kitimat Terminal emergency response plan (i.e., terminal OSRP) will describe emergency response
actions available to mitigate the effects of a release from the Kitimat Terminal. The terminal OSRP will
include the subplans that relate to hydrocarbon spills and will include the Oil Pollution Prevention Plan
and the Qil Pollution Emergency Plan, required by Transport Canada. The Qil Pollution Prevention Plan
will describe measures to prevent oil pollution during tanker transfers. The Oil Pollution Emergency Plan
will be used by the terminal management and spill response staff.

The Marine Oil Spill Response Plan (marine OSRP) will provide support for the vessel contingency
plans. The marine OSRP will be a component of all vessel contingency plans and the shipboard oil
pollution emergency plans required for each tanker and for all project support tugs of 300 gross tonnes or
more.

All plans will be integrated with each other and with the appropriate provincial and federal contingency
plans. All efforts will be made to confirm that the project OSRPs are coordinated with response plans and
manuals maintained by existing, or new, spill contractor ROs. The Kitimat Terminal OSRP and the
associated RO plan apply to the port, primary area of response, enhanced area of response and geographic
response area (i.e., the focused area of response), and they:

e are required to comply with the Canada Shipping Act, 2001 and associated Response Organizations
and Oil Handling Facilities Regulations (SOR-95 405)

o will be a component of the region-specific operational plans (see Figure 1-4)

MNorthern Gateway
Emergency Response
Plan
(General Oil Spill
Response Plan)

Marine and Vessel Kitimat Terminal Morthern Gateway
Plans Plans Regional Pipeline Plan
Figure 1-4 Relationships Between the GOSRP and Other Project Plans
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1.5.2 Coordination of Northern Gateway Plans with Other Plans

The operational plans to be developed by Northern Gateway will be an integral part of the overall spill
contingency and response planning process. These plans will form a coordinated internal process and will
be linked with (see Figure 1-5):

e the Canada Coast Guard (CCG) Marine Spills Contingency Plan (CCG 1998, Internet site)
e the RO’s area plan
e other regional plans, such as the:

e British Columbia Ministry of Environment (BC MOE) Marine Oil Spill Response Plan (BC MOE
2007)

e British Columbia geographic response plans (GRPs)

e the Canada—United States Joint Marine Pollution Contingency Plan (Canada—US Dixon Entrance
Annex) (DFO et al. 2003)

This coordination is an essential component of spill management. The roles and responsibilities of the
SMT (see Section 3.1) are defined in relation to both the federal and provincial response. Specific details
regarding notification, reporting and other critical communication actions will be a required part of the
individual vessel shipboard oil pollution emergency plans and the pipeline, terminal and marine OSRPs.

General Oil Spill
Response Plan

Canadian Coast Guard —
Pacific Plan

Canada/US Joint Contingency Plan —
— Dixon Entrance Annex

British Columbia
Ministry of the Environment —
Qil Spill Response Plans

British Columbia
— Geographic Response Plans

Response Organization

""""""""""""""""""" Area Plan |
| | |
‘ Marine ‘ ‘ Terminal Pipeline
| ' ! | |
Marine Oil Spill Vessel and Tug Kitimat Terminal Emergency Pipeline Emergency
Response Plan Contingency Plan Response Plan Response Plan
I
| | ! |
Geographic Vessel Ship Ol Qil Pollution Qil Pollution Control Point
Response Plan PollutlonplEmergency Prevention Plan Emergency Plan Mapping
an
Environmental and
Operational Atlas
Figure 1-5 Relationships Between the GOSRP and Related Plans
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1.6 Overview of Oil Spill Management Approach

The Project will have a designated SMT (see Section 3.1), which is responsible for spill readiness,
training, exercises and drills, and for implementing the GOSRP and related project plans in case of a spill
emergency. The SMT is responsible for the response to any project release (pipeline, terminal or marine).
The project approach to spill management includes adoption and use of the ICS to manage a coordinated
response with all participating parties. The SMT would fill specific roles within the ICS (see Section 3.1).
The SMT strives to coordinate spill readiness with several interest groups, specifically:

e government officials
e response contractors and supporting organizations
e Aboriginal groups

Environmental protection is a core priority for Northern Gateway. If a spill should occur, the Project’s
SMT would already be trained, equipped and available to control, contain and clean up the spill promptly.

1.6.1 Tiered Response Approach

A recognized concept in oil spill response is tiered response capability. The tiered approach provides the
most efficient and effective oil spill preparedness and response. It promotes rapid and streamlined
expansion of an oil spill response operation by initially involving on-site resources and equipment, then
local resources and equipment, up to the capabilities at the national and even international level.

For the marine environment, tiered response capabilities are defined in the Canada Shipping Act. Tiers
related to the marine environment will be discussed in the marine OSRP.

Northern Gateway, through its own resources or those managed through the RO, will have in place a
model of response capability that will exceed the Canada Shipping Act requirements. Northern Gateway
is exploring the potential for coastal Aboriginal groups to participate directly in the RO. Response
equipment could be located in caches at strategic locations along the coast. Trained, locally based
personnel and equipment would be available for immediate mobilization and deployment.

1.6.2 Classification of Incidents and Appropriate Actions

The tiered response approach generally corresponds with the categories used by Northern Gateway to
classify incidents and appropriate actions (see Tables 1-2 to Table 1-5).
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Table 1-2

Consequence of Incidents

Rank

Category

Example of Consequence in Category

1

Minor

No worker injuries
Liquid release contained on site
Gas (vapour) release effect on site only

Moderate

First-aid treatment required for on-lease worker

Liquid release not contained on site

Gas (vapour) release effect has potential to spread beyond site
Local (and possible media) interest

Major

Worker requires hospitalization

Liquid release, not contained, extends beyond site

Gas (vapour) release effect extends beyond lease; public health and safety could
be jeopardized

Regional and national interest

Catastrophic

Fatality

Liquid release, not contained, off site, potential for (or is) affecting water or
sensitive terrain

Gas (vapour) release effect extends beyond lease; public health and safety
jeopardized

National and international interest

Table 1-3

Likelihood of Incident Escalating

Rank

Descriptor®

Description

1

Unlikely

Incident contained or controlled and it is unlikely that the incident will escalate
No change of additional hazards
Ongoing monitoring required

Moderate

Control of incident may have deteriorated, but imminent control of the hazard by
Northern Gateway is probable

Unlikely that the incident will further escalate

Likely

Imminent or intermittent control of the incident is possible

Northern Gateway has the capability of using internal or external resources to
manage and bring the hazard under control in the near term

Almost certain
or currently
occurring

Incident is uncontrolled

Little chance that Northern Gateway will be able to bring the hazard under control
in the near term

Northern Gateway will require assistance from outside parties to remedy the
situation

NOTE:

! The likelihood that the incident will escalate, resulting in increased exposure to public health, safety or the

ENBRIDGE

environment.
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The risk level and incident classification (see Tables 1-4 and 1-5), are obtained from summing the ranks
of the incident consequence (see Table 1-2) and likelihood of escalating (see Table 1-3). Levels 1, 2 and 3
emergencies are similar to tiers. With an increasing emergency level, additional internal and external (i.e.,

not Northern Gateway) support would be required.

Table 1-4

Incident Classification

Risk Level

Assessment Results

Very low (2-3)

Alert

Low (4-5) Level 1 emergency
Medium (6) Level 2 emergency
High (7-8) Level 3 emergency
Table 1-5 Incident Classification Communication, Actions and Resources
Responses ‘ Alert ‘ Level 1 Emergency ‘ Level 2 Emergency | Level 3 Emergency
Communications
Internal Notification of offsite Notification of offsite Notification of offsite Notification of offsite
management management management management
External public Courtesy, at Northern | Planned and Planned and Planned and
Gateway'’s discretion instructive, in instructive, in instructive, in
accordance with the accordance with the accordance with the
specific emergency specific emergency specific emergency
response plan response plan response plan
Government In accordance with incident reporting requirements
Actions
Internal Onsite, as required by | Onsite, as required by | Predetermined public | Full implementation of
Northern Gateway Northern Gateway. safety actions are incident management
Initial response under way. Corporate | system
undertaken in management team
accordance with the alerted and may be
site-specific or appropriately engaged
corporate-level to support on-scene
emergency response responders.
plan
External Onsite, as required by | Onsite, as required by | Potential for Immediate
Northern Gateway Northern Gateway multiagency (operator, | multiagency (operator,
municipal, municipal,
provincial/state or provincial/state or
federal) response federal) response
Resources
Internal Immediate and local. Mobilize resources, as | Supplemental Substantial
No additional required resources or incremental resources
personnel required. personnel as, required | required
External None Mobilize resources, as | Possible assistance Assistance from
required from government government agencies
agencies and external | and external support,
support services, as as required
required
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2 Immediate Response Actions and Notification
Procedures
2.1 Introduction

The GOSRP identifies the first typical steps to be undertaken at the time of a spill. Although each event is
unique, the sequence of near simultaneous actions that should be taken for a rapid and effective response
includes:

e isolating the source

e implementing notifications, as required

e assessing the situation and monitoring it

e identifying safety and environmental risks
e controlling the source

e containing the spill (if safe to do so)

e recovering spilled hydrocarbons

211 Emergency Checklists

Emergency checklists for key response personnel and stations will be included in the operational plans
and in the Northern Gateway Emergency Response Directory.

2.1.2 Notifications and Regulatory Reporting
The purposes of the notification process are to:

e protect the safety of the public and responders
o control potential environmental effects as effectively and quickly as possible
e meet regulatory requirements

Any abnormal operating condition detected by the control centre, or any reported or observed emergency
or possible emergency situation, will be given an emergency status until the report is confirmed or
negated. Follow up investigation and confirmation of a spill, or threat of spill, will be done immediately.

Notifications specific to project operations will be provided in the operational plans and in the Northern
Gateway Emergency Response Directory. For an overview of emergency notification, see Figure 2-1.
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[ Police ][ Public ][Employee]

ENBRIDGE

Control Centre
Initial Notification

Emergency (Police)
Number
-
Subsequent Notification |
(Police) ]
9 ! Dispatch
First Responder
Regional Management (nearest employee)
Government Notifications
and Reporting (see Emergency _ -
Response Directory) » |[f emergency is confirmed,
. 3 .
Activate Incident
) ) Command System
Affected First Nations
and Stakeholders

Senior Management

(see Emergency
Response Directory)

Figure 2-1 Overview of Emergency Notification Tree

Control Centre

The Project will have a central reporting number that is monitored 24 hours a day. If an emergency or
suspected emergency were detected by, or reported to, the control centre by the public, police, or an
employee, this would trigger the notification process. Control centre personnel would notify:

¢ local police or emergency services
e Northern Gateway operations
e SMT (duty incident commander)

The control centre and SMT would confirm that additional notifications are completed, including those
to:

e government agencies
e |ocal authorities

e response contractors
e Aboriginal groups

e stakeholders
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2.2 Immediate Response

If an emergency occurs, the following typical steps would be followed.
Project-Wide (Regional Management)

Initial Response
Upon notification of a reported emergency, regional management would:

e record information from the caller

e shut down and isolate the source system

o dispatch a first responder to investigate the report

e confirm that the police (land) or Coast Guard (marine) had been alerted
e maintain contact with the first responder

e dispatch aircraft as appropriate, during daylight hours

Confirmed Emergency

If an emergency were confirmed, regional management would:

e activate the ICS and mobilize response personnel and equipment, as required

e update police and Coast Guard and advise whether further assistance is required
o notify senior management, or designate

o notify affected project departments, as required

e notify appropriate government agencies and initiate reports. Details required for reports will be
provided in the specific operational plans (pipeline, terminal, marine).

e notify local Aboriginal groups, stakeholders or property owners, as appropriate. Contacts will be
listed in the Northern Gateway Emergency Response Directory.

e notify managers of key sensitivities at risk (e.g., industry, wildlife refuges, fisheries, traditional
harvesting sites and locations of food, social and ceremonial fisheries)

For the general steps at management level that would be taken in the event of a spill in the marine
environment (i.e., marine example), see Figure 2-2. Onsite resources would be mobilized rapidly (if safe
to do so) based on initial response action checklists, details of which will be provided in the operational
plans.
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Incident occurs

| Facts gathered by duty officer

|

Management or agency notification

l

Establish interim meeting place or incident command post location

|

Conduct initial situation briefing

| With RP, agencies and RO present

l

Initial responsefactivation phase

Establish the initial operational priorities with the responsible party (RP),
responsible organization (RO) and agencies. Mobilize the RO equipment and personnnel.

Consider people, property and environment

Establish incident command ll “°>‘ Continue response with RO resources on hand

TIME IN INCIDENT COMMAND POST (ICP)
[Times in the cycle will decrease as the incident proaresses.)

| Hour 0

=]

Cperational phase

Define RP and RO roles within the organization

Hour 1

l

Establish and post overall response objectives and strategies

|

Initial briefing — command staff and section chiefs

l

Conduct unified command briefing and priority meeting; stakeholder briefing and priority
meeting; regional environmental emergencies team (REET) briefing and pricrity meeting

|

Conduct second briefing — command staff and section chiefs

Hour 1

Hour 2

Hour 3 (30 minute maamum )

Heur 3 {20 minute masimurn )

[1o]

l

Attend tactics meeting (optional)

Hours 4 -6

L

L]

Review and endorse tactics with senior government representatives

Hours 4 - 6

L12]

|

Conduct third briefing — command staff and section chiefs

A required

]

l

Attend planning meeting (optional)

Hours 6-8

l

[14]

Approve Incident Action Plan (IAP) - RF, RO and government stakeholder group

Ag required

|

5]

Implement IAP — communicate to all stakeholders

|

Mext operational panod

L1e]

Update RP senior management about stakeholder concerns and execution of plan

As required

l

7]

Assess progress against plan

| As required

l

[re]

Develop executive summaries of initial phase

l

o]

=]

Figure 2-2

Establish priorities and objectives for next operating period

l

Repeat steps 6 through 18

Incident Time Line (Marine Example)
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First Responder

Initial Response
Upon notification of a reported emergency, the first responder would:

e proceed immediately to the area of concern and begin the assessment
e maintain constant or scheduled contact with regional management

Confirmed Emergency

If an emergency were confirmed, the first responder would:

e assume the role of the incident commander and remain onsite until relieved by appointed personnel
e protect the health and safety of people, and arrange evacuation if necessary

e secure the site

e meet and cooperate with local emergency response agencies (police, fire department, Coast Guard)
e obtain assistance in securing the site and arrange evacuation if necessary

e mobilize the SMT and the RO’s personnel and equipment

o take mitigation measures, if possible, to reduce the spill loss, spreading, or risk of emergency (e.g.,
block culverts and sewers, dam ditches, shut down ignition sources, deploy booms)

e meet and advise response personnel arriving at the site
e document key events

If the first responder is unable to confirm an emergency, they would notify regional management and
remain onsite until advised otherwise.

Spill Management Team (Senior Management)

Confirmed Emergency

Upon notification of a confirmed emergency, the SMT would:

e provide corporate direction to regional management, as required
e provide additional corporate resources to support emergency operations, as required
¢ notify senior management, as required

Initial response actions typical for spills include those shown in the incident time line (see Figure 2-2 for
the example of a marine spill). The emergency response phase is characteristic of the steps undertaken
during the first one to two days. Detailed initial response action checklists will be included in the
operational plans.
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3 Response Organization

3.1 Northern Gateway Spill Management Team

The SMT, in conjunction with the unified command group when required, will be responsible for setting
and communicating response objectives for the immediate short-term response (next operational period)
and general objectives (longer range, multiple days). Spill management teams will have been identified
and trained for tiered response. An initial SMT would consist of onsite personnel (including company,
RO and contract personnel). The composition of the SMT would depend on the emergency level assigned
to a spill. For alerts and Level 1 emergencies, the SMT would typically consist of Northern Gateway
personnel. If a higher tiered response (Levels 2 and 3 emergencies) is required, company and contracted
professional SMT members would be mobilized to provide an enhanced organization working from an
appropriate command or response operations post in the area. A complete listing of the SMT will be
included in the Northern Gateway Emergency Response Directory.

Spill response objectives and strategies must be established at the time of an actual event. For typical
objectives and strategies for spills, see Table 3-1.

Table 3-1 Examples of Response Objectives and Strategies for a
Hydrocarbon Spill

Objective Strategies

Protect the safety of public
and response personnel

Identify hazards of spilled material (material safety data sheets [MSDS]).
Establish site control (hot zone', warm zone®, cold zone® and security).
Consider evacuations as needed.

Establish vessel or aircraft restrictions.

Monitor air in exposed and operational areas.

Develop site safety plan for response personnel.

Conduct safety briefings.

Control the source of the
spill

Complete emergency shutdown procedures.

Conduct firefighting efforts.

Initiate temporary repairs.

Transfer or lighten the hydrocarbon load.

Conduct salvage or by-pass operations as necessary.

Manage coordinated
response effort

Complete or confirm notifications.

Establish a unified command group and facilities (e.g., command post), as
necessary.

Involve Aboriginal groups, local (e.g., municipal) officials and affected
stakeholders in the RO.

Initiate spill response incident action plans.

Confirm mobilization and tracking of response resources.

Account for personnel and equipment.

Complete documentation.

Evaluate planned response objectives versus actual response (debrief).

MNEPIOAMODNEINOOGOR~LODDR
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Table 3-1 Examples of Response Objectives and Strategies for a
Hydrocarbon Spill (cont’d)
Objective Strategies
Maximize protection of 1. Implement pre-designated response strategies (e.g., booms in sensitive
environmentally sensitive areas).
areas 2. Identify resources at risk in spill vicinity.
3. Track oil movement and develop spill trajectories.
4. Conduct visual assessments (e.g., overflights).
5. Develop and implement appropriate protection tactics.
6. Prevent oil from reaching moving waters, for releases on land.
Contain and recover spilled 1. Establish containment (booms, trenches or temporary berms) at the spill
material source.
2. Establish appropriate oil collection areas.
3. Conduct pumping and recovery operations, as necessary.
4. Conduct open-water skimming with vessels, as necessary.
5. Evaluate time-sensitive response technologies (i.e., dispersants, in situ
burning).
6. Establish a waste recovery, transfer and temporary storage plan.
Recover and rehabilitate 1. Establish an oiled wildlife reporting hotline.
injured wildlife 2. Establish an injured wildlife search and rescue operation.
3. Set-up a primary care unit for injured wildlife.
4. Operate a wildlife rehabilitation centre.
Remove stranded oil 1. Conduct shoreline cleanup assessment technique (SCAT) surveys and
develop cleanup priorities and plans.
2. Conduct cleanup efforts.
3. Clean oiled vessels, docks, facilities, soil and structures.
4. Inspect cleanup and compare against endpoint criteria, and sign off
segments as completed.
Limit economic effects 1. Consider tourism, vessel movements and local economic consequences
throughout the response.
2. Protect public and private assets as resources permit.
3. Establish a claims process.
Keep Aboriginal groups and 1. Provide a forum to obtain Aboriginal groups and stakeholder input and
stakeholders informed of concerns.
response activities 2. Establish a joint information centre.
3. Conduct regular news briefings.
4. Manage news media access to spill response activities.
5. Conduct public meetings, as appropriate.

NOTE:

Y Hot zone — area with oil; warm zone — decontamination area; cold zone — non-oiled areas.
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3.2

Regional Environmental Emergencies Team

Environment Canada is recognized as the federal authority for environmental advice during a pollution
incident. Environment Canada and appropriate provincial representatives (i.e., British Columbia Ministry
of Environment or Alberta Environment) co-chair the regional environmental emergencies team (REET).

For planning purposes, the REET provides:

o aforum for the exchange of scientific and technical information on oil pollution incidents or related
issues

e consolidated environmental and scientific advice

o multi-agency support functions
Specifically, the REET:

e provides expert advice to the SMT (including RO and contractors) via the lead government agency
(see Figure 3-1)

e draws on the expertise and experience of its members to provide advice on a wide range of scientific
and technical issues, including:

resource protection and spill cleanup priorities

spill behaviour

environmental and human health effects of hazardous substances
spill countermeasures and waste disposal
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Unified Command Environmental Officer
REET:
Environment Canada, Federal _
Province,First Nations, Local Information Officer
Provincial Safety Officer
Responsible Party — ]
Incident Commander Liaison Officer
Operations Section Planning Section Logistics Section Finance and Administration Investigators First Nations and Agency
Chief Chief Chief Section Chief 9 Local Representatives Representatives
Additional Incident Command System Roles Filled as Needed
------------- Indicates initial contact point
*MNote: Canadian Coast Guard does not form a unified command; instead it undertakes a monitoring role.
Figure 3-1 Example of the Incident Command System Structure for Spill Response
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3.3 Incident Command System

The ICS enables a well-managed response and limits the effects of an emergency through the rapid,
effective, coordinated response of resources. The ICS is the standard international practice for emergency
management, and clarifies the roles of personnel involved in emergency response.

The ICS is effective for emergency response because essential information and resources are organized
into a logical structure for planning and implementing the required actions. It also provides a flexible pre-
planned emergency response organizational structure for any type or size of incident.

The structure of the ICS required depends on the nature and complexity of the emergency, and is based on
need, rather than rigid organizational structure. For Level 1 emergencies (see Tables 1-3 and 1-4), one
position may assume many responsibilities, whereas in higher-level emergencies (Levels 2 and 3), several
positions may be required. The SMT would be mobilized, as appropriate, to fill ICS roles.

Five functional areas are common to every emergency and form the basic organizational structure of the
ICS:

1. Command - overall incident management, with safety as the first priority for the incident response.

2. Operations — coordination of operational activities to limit the immediate hazard, establish control of
the situation and restore normal operations.

3. Planning - collection, evaluation and dissemination of tactical information about the emergency.
4. Logistics — general support and services (e.g., transportation, supplies, equipment).

5. Finance - financial, accounting and claims support (e.g., work orders, invoices, payroll, insurance
claims, damages, general cost control).

3.3.1 Implementation

3.3.1.1 Top-Down Development

Assignment of responsibilities in the ICS starts with the top position (i.e., incident commander) and
works down, as required. The incident commander role must be filled at all times during the emergency.
The incident commander would mobilize positions directly beneath, as required. When a position is not
mobilized, the position directly above would assume the responsibilities.

Demobilization is based on similar top-down principles, once the emergency has reached its maximum
level and is subsiding. Specific ICS roles may be removed, but the incident commander will be in place
until the emergency response is complete.
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3.3.1.2 Communications

The ICS organization defines clear lines of authority and communication. Emergency response personnel
would take action only as directed by the organizational structure of the ICS. When communicating,
response personnel would be encouraged to:

e use consistent terminology
e maintain open lines and channels of communication
e follow ICS guidelines for briefings and meetings

3.3.1.3 Modular Development

The ICS organization is built as a series of modules, or functions, that would be mobilized and
demobilized as required for appropriate response. Modules are commonly mobilized for specific tasks or
areas. For example, the operations section chief may mobilize a new branch if undertaking a distinct set
of response activities, such as wildlife rescue or air operations. Similarly, a new task force may be
mobilized if a second crew arrives and is responsible for activities at another control point.

3.3.14 Span of Control

For maximum effectiveness in emergency response, the target number of people being supervised by one
person in an emergency would be from three to seven people.

3.3.2 Roles and Responsibilities

Specific roles and responsibilities are assigned within the ICS structure. Members of the SMT would fill
roles within 1ISC and would:

¢ have prior knowledge of their assignments
e have been trained in their roles
e practice executing their roles through exercises or actual emergency response

Key responsibilities for the SMT are aligned with the ICS organizational structure (see Table 3-2).
The following documents contain information about ICS roles and responsibilities:

e |ICS field operations guides, such as those of the US Coast Guard (USCG 2000, 2006) and Western
Canada Marine Response Corporation (WCMRC 2010), have plain language job aids and
descriptions of roles and responsibilities within the ICS

e British Columbia Marine Oil Spill Response Plan (BC MOE 2007) has ICS role checklists
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Table 3-2 Incident Command System Functions and Activities
Incident Command System
Function Activity
Command and staff e Establishing response objectives and strategies

e Establishing spill team organization

e Activating command post and staff

e  Establishing response scheduling and planning cycles

e Maintaining flow of information between field and command post
e Maintaining external communications

Operations section e Controlling the spill source

e Implementing on-land response

¢ Implementing offshore and shoreline response

e Developing shoreline and resource protection strategies
e Treating and cleaning oiled areas (shore, land)

e Managing waste

e Hazing, capturing and rehabilitating wildlife

Planning section e Characterizing and analyzing the site

e Managing documentation

e Tracking and surveying the spill

e Identifying and characterizing sensitive areas

e  Monitoring the environment

e Coordinating the incident action plan

e  Sampling the oil spill

e  Providing technical support (dispersants and burning)
e Providing waste management support

e  Demobilizing the full site

Logistics section e Arranging transportation (air, water, land)
e Arranging housing and facilities

e Arranging communication services

e Arranging customs clearance

e  Providing security

e Providing support for training needs

e Sourcing personnel

e Distributing materials

Finance and administration section | e  Tracking costs and expenses

e Contracting

e Coordinating insurance and claims processes
e Forecasting budget needs
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3.3.21 Command Integration

When an emergency crosses geographic areas, political boundaries or government departments, the
incident commander may establish a unified command group that includes a representative from each
jurisdiction (see Figure 3-1), such as:

e the federal on-scene monitor
o the provincial on-scene coordinator
e Aboriginal groups or the local on-scene coordinator

Depending upon the response situation and needs, the project SMT may add specialized personnel,
contractors and consultants to:

e provide advice on operations and technical issues
e help in planning meetings
o interface with provincial and federal authorities, as needed

The SMT will be responsible for:

e spill source control

o safety

e community interface

o wildlife activities

e recovered material disposal

e contract variations and business controls
¢ the overall management of the cleanup
e corporate communications

The federal government is represented by either the NEB (inland pipeline spills) or Transport Canada,
which is the lead federal agency responsible for Canada’s Marine Qil Spill Preparedness and Response
Regime. Fisheries and Oceans Canada, hamely the Canadian Coast Guard, is responsible for managing
responses to ship source oil spills and for ensuring that the response is appropriate. These agencies have
the authority within the federal government for exercising overall responsibility during a response. The
designated federal monitoring officer monitors response operations undertaken by the SMT.

At the provincial level, a joint command may be established with a representative for the province (e.g.,
British Columbia Ministry of Environment, Lands and Parks or Alberta Environment) working with the
incident commander to establish response objectives and to approve incident action plans.

The REET, chaired jointly by Environment Canada and the provincial environmental authority,
recommends environmental priorities and provides expert environmental advice and services to the
federal monitoring officer for review. The federal monitoring officer then passes this advice to the
incident commander or on-scene commander. The advice may cover a broad range of environmental
matters, including:

o weather conditions
o spill fate and effects
e sensitivity maps
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e environmental protection and cleanup priorities
e SCAT process and priorities

spill monitoring and countermeasures

wildlife protection and rehabilitation

e waste storage and disposal

[ ]
[}
Government agencies may perform functions related to their own mandate or may support the REET.

3.3.2.2 Incident Commander

The incident commander will be responsible for overall implementation of actions decided by the unified
command group.

The first responder will function as the incident commander until relieved by appointed personnel. The
SMT will appoint a qualified incident commander based on the nature, size and complexity of the
incident. Qualified incident commanders for potential project spills are line managers with experience,
training and designated authority to make decisions and commit personnel and resources to the response.
Examples of likely incident commanders are:

e pipeline spills — Northern Gateway pipeline operations manager or alternate
¢ Kitimat Terminal spill — terminal manager or alternate
e ship-source spill — terminal manager, Northern Gateway senior manager, or project RO manager

If a spill occurs, the incident commander would:
e determine initial objectives and strategies, and mobilize personnel and equipment

e establish immediate protection of emergency response personnel and nearby landowners and
residents

¢ confirm that the release source is shut down or isolated, and notify users of the facility so that
operations can be adjusted accordingly

e suspend any unsafe practice that cannot be readily corrected and is immediately dangerous to life or
health

e establish the ICS, assign positions and brief key personnel

e establish a method, e.g., air or car horn, of alerting emergency response personnel of the need to
evacuate

o define protective zones and establish the command post

e assess the emergency (i.e., level of alert) and coordinate the response operation, including selecting
initial and subsequent control point resources, as required

e establish the operational period for the response and approve the incident action plan for each
operational period

o brief the command and key SMT personnel on current objectives, strategies, tactics and the resources
allocated or needed
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o confirm that emergency response actions are being implemented safely (e.g., containment, recovery,
decontamination)

e maintain contact with the SMT

o confirm that regulatory agencies are notified according to emergency notification and reporting
procedures

¢ confirm that Aboriginal groups are notified according to emergency notification procedures

e establish and maintain contact with external emergency response agencies (e.g., police, fire,
government)

e confirm that health and safety information specific to the release is being implemented

e approve demobilization of personnel and equipment

Role Checklists

Checklists for key functional areas within the ICS structure will be included in operational plans. For the
overall ICS structure, see Figure 3-1.

3.3.3 Forms and Documentation
If a spill occurs, all key emergency response personnel would:

e maintain accurate notes and records of significant activities and events
e retain important documents related to the emergency and associated response
e submit all records to the planning chief

3.34 Technical Response Support

Technical specialists may be employees or contractors hired specifically for emergency response
operations. Technical specialists may function separately and report to the incident commander, or may
report to a functional area. Technical specialists may include:

o 0il spill response contractors or organizations
e industrial fire protection companies

e environmental specialists, including individuals knowledgeable in traditional use
e meteorologists and oceanographers

e engineering specialists

e public affairs specialists

e industrial hygienists

e purchasing agents

e RoOW agents

e system integrity specialists

e accountants

e lawyers
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3.4 Net Environmental Benefit Analysis

In a net environmental benefit analysis (NEBA), the advantages and disadvantages of available response

options are evaluated, then the response option that has the greatest net environmental benefit is selected

(see Figure 3-2). This type of analysis is best done before an emergency and through engagement with all
pertinent parties. An effective NEBA requires (Aurand et al., 2000; Baker 1995):

o identifying and prioritizing, according to environmental sensitivity, the ecological, socio-economic
and cultural resources of an area

e evaluating the various response options and comparing them with each other and with the option of
natural recovery. This determines the response methods that have the least effect on the environment
(i.e., net environmental benefit).

o selecting the response option or combination of options that will prevent or limit environmental
effects on sensitive, valuable resources

In the event of a major spill, the SMT would consider NEBA in consultation with the REET
(see Section 3.2), to determine the appropriate response that would limit adverse environmental effects
and maximize net environmental benefit.

During spill response, NEBA is a guiding principle for decision making, but its use can be limited by the
need for prompt decisions and a lack of information or resources. To the extent feasible, NEBA for
response strategies should be developed during the contingency planning process and incorporated into
the operational plans.

3.5 As Low as Reasonably Practicable

The as low as reasonably practicable (ALARP) principle assumes that applicable regulatory requirements
will be satisfied in a way that will balance the acquisition of additional oil spill response resources in
proportion to the anticipated loss of ecological resources. The ALARP principle is most relevant for
determining equipment requirements and cleanup endpoints.
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Integrated problem formulation

- Management and assessment goals
- Assessment endpoints (ecological services, other properties)

and measures of effects

- Adverse or beneficial agents

- Temporal measures of exposure and effects
- Spatial measures of exposure and effects

- Reference state

- Comparative metrics
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= Analysis plan
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Figure 3-2

NEBA Process for Strategic Decisions
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4 Spill Sources, Risks and Effects

4.1 Potential Sources and Effects

This GOSRP addresses spills that may originate from operating the Northern Gateway pipelines, Kitimat
Terminal, marine transportation, or related support activities. Potential spill sources will be discussed in
each of the operational plans.

For additional information, see the following:

e Accidents and Malfunctions, in Volumes 7B, Volume 7C, Volume 8C of the Northern Gateway
Project Application

o the following technical data reports (TDRS):

o Properties and Fate of Hydrocarbons Associated with Hypothetical Spills at the Marine Terminal
and in the Confined Channel Assessment Area

e Properties and Fate of Hydrocarbons Associated with Hypothetical Spills in the Open Water Area
e Wind Observations in Douglas Channel, Squally Channel and Caamafio Sound
e Marine Physical Environment

e Weather and Oceanographic Conditions at Sites in the CCAA and in Queen Charlotte Sound,
Hecate Strait and Dixon Entrance

o Coastal Operations and Sensitivity Mapping for the Open Water Area
o Coastal Operations and Sensitivity Mapping for the Confined Channel Assessment Area

e Marine Ecological Risk Assessment for Kitimat Terminal Operations

4.2 Risk Analysis

Northern Gateway believes in a risk-based approach to design and operation. Frequency analysis can be
used to estimate the likelihood and magnitude of potential events. A secondary assessment examines the
potential consequences to people, the environment or operations. The last step in the process is to
examine viable options to reduce the frequency of events from occurring altogether (e.g., the use of escort
tugs and pipeline rerouting) or minimizing consequences should the event occur (e.g., pipeline valve
placement, boom deployed while loading tankers). The process confirms that plans are in place to respond
to credible spill scenarios.

Based on the concept designs developed to date, potential spill volumes have been estimated. Northern
Gateway’s operational OSRPs will be designed around credible spill volumes that will be confirmed
during detailed design and planning.
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Based on forecast marine operations, the credible worst-case discharge volume estimate for the marine
area is 36,000 m>. This volume is based on a credible worst-case discharge from a very large crude carrier
(VLCC) tanker involved in a collision. Equipment and tactics to respond to a maximum credible spill
volume will be outlined in the marine OSRP.

The current pipeline design limits potential spill volumes to less than 2,000 m® at key watercourse
crossings. The forecast maximum spill from the pipeline is approximately 7,800 m® located near KP 165.
Response packages along the pipeline will be based on final pipeline design volume-out analyses. Valves
will be installed at strategic locations along the oil and condensate pipelines to limit outflows to sensitive
areas. These areas will be based on a review of:

e engineering

e environmental sensitivities

Aboriginal traditional knowledge studies
geotechnical studies

e operation and maintenance requirements

Equipment and tactics to respond to a credible spill volume will be outlined in the pipeline OSRP.

Potential sources of spills at the Kitimat Terminal include upland tanks, terminal piping and tanker
loading and discharge equipment. A tank spill will be contained by the tank berms within the tank lot,
supplemented by an impoundment reservoir. The source of the largest uncontained spill volume within
the terminal is a rupture of the oil lines from the tanks to the marine berths, with an estimated maximum
discharge of approximately 1,600 m®. Equipment and tactics to respond to a maximum credible spill
volume will be outlined in the terminal OSRP.

4.3 Hydrocarbon Properties and Behaviour

A range of liquid hydrocarbons is planned to be transported on the project pipelines. The following three
types of hydrocarbons are considered adequate to represent the range:

e diluted bitumen
e synthetic oil
e condensate

Diluted bitumen and synthetic oil are viscous fluids that persist in the environment, whereas condensate is
a low-viscosity fluid, most of which evaporates and disperses rapidly when exposed to air or surface
water.
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43.1 Physical Properties of Hydrocarbons Handled

The physical properties of the hydrocarbons are important for understanding their potential behaviour in
the environment and for selecting the appropriate response. Weathering processes that modify
hydrocarbons include evaporation, photo-oxidation, dispersion and biodegradation. Evaporation typically
accounts for most of the weathering of light hydrocarbon fractions. Hydrocarbons similar to diluted
bitumen will be the most persistent in the environment, condensate the least persistent, and synthetic oil
intermediate in persistence. Physical property details are available in the following TDRs:

e Properties and Fate of Hydrocarbons Associated with Hypothetical Spills at the Marine Terminal and
in the Confined Channel Assessment Area

o Properties and Fate of Hydrocarbons Associated with Hypothetical Spills in the Open Water Area

4.4 Spill Scenarios

A best practice in contingency plan development is to analyze potential scenarios. Spill pathways and
receptors at risk can be evaluated, and response countermeasures and strategies identified, to limit the
adverse effects of an event. Hypothetical scenarios will be presented in the operational plans and will
consider:

e assumed spill conditions, such as release volume and rate, location and type of hydrocarbon
e environmental factors and projected oil weathering fate and behaviour

e protection of environmental, economic and cultural areas

o spill countermeasures expected for source control, containment, protection and oil recovery

o modelled spill pathway or movement in the absence of spill countermeasures (to provide a planning
envelope)

Typically, for each scenario the following will be briefly described:

e public safety

¢ initial objectives

e procedures to stop a release

e notifications

o fire prevention and control

e release tracking

e protection of key sensitive areas

e containment and control strategies

e hydrocarbon recovery strategies

e recovered hydrocarbon transfer and storage
e potential use of dispersants or in situ burning
o shoreline cleanup strategies

o wildlife protection
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4.5 Spill Surveillance and Tracking

Assessment of the location, movement and character of the hydrocarbons is essential so that appropriate
levels of personnel and equipment can be mobilized. The ability to predict movement and changes in
hydrocarbon behaviour is required for adapting oil spill response strategies and tactics and for protecting
sensitive areas. The three main components of surveillance and tracking are:

e identifying the location of the oil using:

e visual observation
e remote sensing

e calculating and predicting the surface and subsurface movement of the oil

Surveillance and tracking would be used to monitor spill movement on land, in watercourses, and
nearshore and offshore using visual observation, remote sensing, or both.

The objectives of monitoring and assessment during a major spill are to:

e maintain current information on oil spill location

e predict the movement of the oil and identify sensitive areas at risk

e monitor changes in oil properties that may affect personnel safety and equipment performance
e identify oil concentrations to direct the spill response efforts

o identify and quantify actual damage that might have occurred from the spill or the response options
selected

Strategic Monitoring
The information from strategic monitoring helps the SMT to:

e assess the effects of changing environmental conditions (weather, tides) and to predict certain events,
such as watercourse freeze-up or thaw

e make decisions and adjust strategies to maximize the efficiency of response operations

Tactical Monitoring

Tactical monitoring helps the SMT assess the immediate environmental effect on localized conditions and
permits tactical operational changes to be implemented quickly. Tactical monitoring will complement and
verify results from the strategic monitoring program, by providing access to an integrated real-time
monitoring system that combines:

e accurate positioning data for the movement of oil
o all-weather, high-resolution satellite imagery able to resolve features down to tens of metres

e on-demand aerial reconnaissance to validate the remote sensing data and make positive identification
of oil
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During a response, the use of multiple options must be planned so that surveillance can continue through
most weather conditions predicted to typically occur in the project area. This information can be used to
frequently update and validate forecasts and oil fate and drift models. Surveillance and tracking will be
implemented during all spills. For potential monitoring and surveillance methods that would be
implemented through the Environmental Unit of the SMT, see Table 4-1.

Table 4-1 Options for Monitoring and Tracking

Method Land Watercourses Marine
Visual observation from the ground ° ° Limited
Visual observation from vessels °
Visual observation from aircraft ° ° °
Video camera ° ° °
Computer modelling ° ) °
Data buoy ) °
Infrared sensor (IR) ) °
Radar sensor °
Satellite (IR, radar, multispectral) °

For reliable detection of oil on water, a trained observer would be used, as many naturally occurring
features can be confused with oil. Oil tracking and monitoring observations would be recorded using
standard practices, which will be outlined in the operational plans.

As visibility decreases, it becomes more difficult to locate the oil. In such conditions, oil-spill tracking
buoys may be deployed, or other methods such as radar or infrared sensors, or satellite, would be used to
follow the motion of oil on water.

4.6 Sensitive Areas

Protection of sensitive areas at risk of exposure to spills is a priority for spill response. In the pipeline,
terminal and marine OSRPs, Northern Gateway will maintain maps identifying key sensitive areas,
including, but not limited to:

e human populations

e critical habitat and high value habitat for Species at Risk Act listed species

watercourses with fish or amphibian species that are either at risk or, in the case of fish, harvested
marshes and fens

traditional harvesting sites

important cultural and archaeological sites

protected lands, reserves and biospheres

e water licences
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4.6.1 High Consequence Areas

46.1.1 High Consequence Area Maps

Northern Gateway will maintain maps identifying high consequence areas along, or close to, the pipelines
that could be potentially affected by a spill, including:

e human settlements

¢ Indian Reserves

e commercially navigable waterways

o officially designated protected areas

e environmentally sensitive areas (as defined, see Section 4.6)

e important traditional harvesting sites (where information is available)

e important cultural and archaeological sites (where information is available)
e licensed water use

High consequence areas at high risk for potential spills will be tabulated and included in maps as part of
the pipeline OSRP.

4.6.2 Marine Sensitive Areas
The two general types of key sensitive areas within the project marine area are:

o fixed locations (e.g., marshes)
e mobile areas (e.g., shorebird concentration area or a whale feeding area)

Traditional harvesting areas may be both fixed locations and mobile areas. The mobile areas may vary
geographically and temporally. A coastal shoreline sensitivity atlas will be included as part of the marine
OSRP and will help to identify mainly the fixed locations with sensitivities to oiling or to response
activities, or to both. A draft version of the sensitivity mapping, which will later be provided as one or
more atlases, has been prepared by Northern Gateway in the following TDRs:

e Coastal Operations and Sensitivity Mapping for the Confined Channel Assessment Area
o Coastal Operations and Sensitivity Mapping for the Open Water Area

Before operations begin, ground-truthing of coastal sensitivity maps will be completed by Northern
Gateway, with the assistance of Aboriginal groups where possible. Areas frequented or commonly used
by mobile species or resource users will also be illustrated on atlas maps (together with seasonal criteria).
Key coastal sensitive areas include:

o sheltered, fine-grained mud flats and marshes

e estuaries and watercourses of importance to salmon and other fish species
e Aboriginal groups traditional use and harvest areas

e coastal Aboriginal groups cultural sites

e designated Marine Protected Areas and parks

e key areas for migratory birds

e spawning areas for important fish species such as herring and eulachon

e marine mammal haulouts

e estuaries and watercourses with anadromous fish populations
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4.7 Resource Protection Strategies

The tactical response to a spill will depend on several factors, to be assessed at the time of the release.
Key factors include:

o spill location
e type of hydrocarbon discharged
e conditions (i.e., weather) in the field at the time of the release

As part of spill preparedness and planning, strategic and tactics plans will be developed for key sensitive
areas, with particular attention to areas of higher potential spill risk. Detailed, site-specific tactics plans
include those developed for control points along watercourses and GRPs for coastal areas. The detailed
tactics plans will be developed and included in the appropriate operation-specific OSRPs.

Where appropriate, Northern Gateway will engage Aboriginal groups in the development of the response
tactics plans.

4.7.1 Watercourse Tactics Plan

Preparedness planning includes the development of response tactics for key watercourse crossings.
Control points are pre-planned oil spill response sites that will be identified during detailed design, with
reference to the pipeline volume-out analyses. Key watercourses for the Project will be identified and
listed in the pipeline OSRP.

Control Points

The pipeline OSRP will maintain control point maps identifying the sites for containment and recovery of
hydrocarbons, if a release reaches a key watercourse.

Each control point site map must include:

e |ocation of the site

e access to the site

e size of the work area

e suitability for use in various seasons

Several control points will be located downstream on key watercourses. The criteria used to select the
control point locations include:

o limited environmental effect
e existing workspace and access to the stream channel, if possible

e little or no preparation required for the workspace, if possible (i.e., grading, timber clearing, ditch
ramping, road preparation)

e good road access or alternative access (e.g., aerial)
e natural anchors for booms, if possible

e alocation where stream velocity is low and the main current is adjacent to the most accessible bank.
A pool or backwater where oil can be contained is also desirable.
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4.7.2 Coastal Tactics Manual

Geographic response plans are detailed tactics plans for sensitive coastal areas. Geographic response
plans will be developed for the Project and will involve each level of government, participating
Aboriginal groups, local area committees and the spill response community. The basis for the GRPs
initiated by Northern Gateway will be the Project’s Coastal Operations and Sensitivity Atlas. The Coastal
Tactics Manual will consist of appropriate GRPs, and will be an accompanying document to the marine
OSRP.

4.7.3 Places of Refuge

In July 2007, Transport Canada released its Places of Refuge Contingency Plan to comply with IMO
Resolution A.949 (23) Guidelines for Places of Refuge for Ships in Need of Assistance. This new
Canadian initiative requires information to be gathered on potential places of refuge (Places of Refuge
Contingency Plan) in advance of any incident involving a ship requesting a place of refuge. The Places of
Refuge Contingency Plan will be developed for the marine transportation routes, and includes guidance
for collecting such information.

Northern Gateway is prepared to work with Transport Canada to incorporate results from the Places of
Refuge Contingency Plan as part of the marine OSRP.
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5 Safety and Health Guidelines

51 Introduction

The focus on health and safety starts at the fact-gathering stage, before the responders proceed to the
incident site. Determining how to commence a response safely depends on the initial information
gathered about the spill, including:

o the type of hydrocarbons released

e the operating environment

e current and forecasted weather conditions
e current and forecasted marine conditions

Emergency response personnel must:
e recognize and avoid actions that endanger the public or workers

e correct and report unsafe conditions, equipment or practices to their immediate supervisor, incident
commander, or safety officer

Workers must suspend any operation that cannot be readily corrected and that is immediately dangerous
to life or health.

5.2 Safety Officer

The designated safety officer is responsible for:

¢ identifying hazards and confirming that controls are implemented to reduce any hazards at the
incident site to an acceptable level

¢ confirming that adequate health and safety resources are provided and used as required, including:

o health and safety support personnel, e.g., safety, industrial hygiene, fire, first aid and medical
o safety equipment, e.g., gas detection, fire protection and rescue
e personal protective equipment, e.g., respirators, protective clothing

e coordinating the development and implementation of industrial hygiene and community air
monitoring protocols for the site, in conjunction with industrial hygiene specialists

e reporting and investigating any safety-related incidents

e confirming that emergency response personnel are properly trained and emergency response
operations are conducted according to Northern Gateway safety procedures and federal, provincial
and local safety regulations, as applicable

e confirming that a site-specific health and safety plan is prepared and implemented as required to
address any site-specific health safety considerations identified
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5.3 Site Safety and Health Plans
The Northern Gateway site-specific health and safety plans will include the following:

e site control

initial spill site health and safety assessments
hazard assessment, identification and control
fitness for duty, e.g., medical screening, fatigue management, drug and alcohol testing, as applicable
weather conditions, e.g., heat, cold, severe weather
training, e.g., safety and emergency response
industrial hygiene

personal protective equipment

o safety equipment

o safe work practices

e safety communication

e incident reporting and investigation

o fire protection

e emergency medical team

e equipment and personnel decontamination

e forms and checklists

54 Decontamination Operations

Each type of response incident will require different decontamination operations. The method, size and
type of decontamination operation required will depend on several factors, including the:

e nature of the incident

e type of hydrocarbons

weather

temperature

o number of people to be decontaminated
e equipment to be decontaminated

e number of trained personnel available

All response personnel will have been trained or will be briefed on decontamination procedures before
entering the spill site.

Decontamination reduces the risk of emergency response personnel or the environment being exposed to
hazardous or nuisance substances beyond the contaminated area. The incident commander, or designate,
with input from the safety officer and environment unit leader, has final authority over decontamination

issues.

Detailed decontamination procedures will be followed for:

o workers and personal protective equipment
¢ all oil-contaminated equipment
e heavy equipment, vessel hulls and vehicles
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6 Land Response

6.1 Strategic Concepts

Spills of oil on land require response actions to stop the source of the release and to limit the spread of
hydrocarbons. The response operations for on-land activities should have clearly defined goals and
objectives and should:

o aim for the recovery of released product in a timely and efficient way

e avoid causing more damage in responding to the spill than the oil would cause alone
e use available resources safely, efficiently and effectively

¢ limit the generation and handling of waste materials

6.1.1 Response Capability

Land-based spills could occur along the pipeline, at the pump stations or at the Kitimat Terminal.
Response capabilities for the Project will be based on risk analyses of the final design, and details will be
provided in the operational response plans. Emergency response to a land-based spill may involve project
resources and contracted equipment, depending on the spill event. The Northern Gateway Emergency
Response Directory will include information for both project resources and contracted resources.

6.2 Assessment and Monitoring

Oil movement or flow over the ground surface follows the topography of the land (as oil flows downhill).
In general, oil will flow until it reaches a depression or surface water body or until containment prevents
further movement. Oil flowing over land can infiltrate vegetation cover and soil while undergoing natural
weathering processes. The rate of oil movement and depth of penetration depend on various factors.

Oil spilled on land will be affected by the nature of the soil and the presence and level of the water table
and freshwater streams. Response options will vary depending on the local terrain and the potential for
the oil to migrate through the soil. Spills on land can lead to soil and water contamination, which requires
remediation.

For terrestrial areas, selecting appropriate control and containment techniques depends on the following
factors, to be assessed and monitored at the time of a spill:

e nature of the substrate

o slope of the terrain

e volume and thickness of the spilled oil

degree of penetration and potential for migration of the oil through the soil
presence and level of the water table and freshwater rivers and streams
biological community, resources and cultural uses present

e time available to implement the response action
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6.3 Response Decision Process

When selecting containment, recovery and cleanup techniques for releases on land, factors that will be
considered include:

e amount and type of hydrocarbons released

e hydrocarbon movement

e resource requirements

e equipment availability

e time to get equipment and personnel onsite, and to deploy equipment

e site accessibility for equipment and personnel

e potential human health effects

e potential environmental effects

e potential effects on traditional use

e wildlife in the area

e biological community, resources and cultural uses present

¢ weather conditions (e.g., wind speed and direction, temperature, weather forecast)
e topography

e soil type and vegetation cover

e time of year

o direction of natural drainage in the release area and areas of natural accumulation

e distance separating the released hydrocarbons and open water, and time for the hydrocarbons to reach
open water

e degree of penetration and potential for hydrocarbons to migrate through the soil
e groundwater resources (depth and flow direction)

o wells in the vicinity

6.3.1 Developed Areas

The project RoW traverses a small number of populated and developed urban areas. Associated with this
urban development are civil infrastructure works, which often include storm sewer runoff collection
systems. If a release occurs in or near a developed area, liquid hydrocarbons could escape through the
storm sewer collection intakes. To limit the risk of released hydrocarbons escaping through the

storm sewer collection system, responders will be aware of (and cover if necessary) any storm sewer
catch basins in the area.
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6.4 Containment
When containing releases on land, responders will attempt to:

o confine the affected site to as small an area as possible
prevent the released hydrocarbons from leaving the site
prevent surface water runoff from entering or leaving the site
o prevent wildlife from entering the site

e prevent the released hydrocarbons from reaching a waterway

Responders will contain releases on land using either one or a combination of the following techniques:

e earth or lined sand bag dikes
e sorbent dikes
e snow or ice dikes

e trenches
e culvert blocks
e bell holes

For containment technique options for releases on land, see Table 6-1.
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Table 6-1 Containment Technique Options for Releases on Land
Technique Primary Use Controlling Variables Effects of Environment Major Resources
Earth dike e to provide temporary availability of sufficient possible surface work crew
containment in all seasons, earth or lined sand bags disturbance, which may earth-moving equipment
using material commonly season — difficult to build cause excessive erosion, earth, sandbags, sand or
available when materials are frozen especially on steep slopes gravel
(see snow or ice dike) shrub brush — to
moisture of earth — useful supplement material in
only in dry areas dike
Sorbent dike e to provide temporary availability of sufficient sorbents must be disposed work crew
containment in all seasons sorbent of in an environmentally sorbent boom is best
may become impractical acceptable way storage and disposal
for large releases facility for used sorbents
Snow or ice dike e to contain released availability of sufficient possible surface work crew
hydrocarbons on a flat snow or ice disturbance, which may earth-moving equipment
surface in winter cause excessive erosion, equipment to spray water
e to stop hydrocarbon especially on steep slopes snow and ice
movement on slopes, and in spring
to direct released
hydrocarbons to a
collection area
Trenches e tointercept, on sloping availability of equipment surface disturbance, which operator or work crew
terrain, released season — many be may cause erosion on earth-moving equipment
hydrocarbons moving on impossible to excavate steep slopes hand tools (e.g., shovels)
the surface or subsurface frozen earth or permafrost
soil depth in some areas
may be too thin to create a
trench
if released hydrocarbons
penetrate soil below
50 cm, soil may need to be
excavated and removed
from site
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Table 6-1 Containment Technigue Options for Releases on Land (cont’d)
Technique Primary Use Controlling Variables Effects of Environment Major Resources
Culvert blocks e to stop movement of availability of culvert block temporary disruption of hand tools, e.g., shovels
released hydrocarbons material surface water drainage blocking materials
from migrating through water levels must be
culverts or other drainage monitored so that
structures washouts do not occur
Bell holes e to prevent further migration availability of equipment surface disturbance heavy excavating
of released hydrocarbons season — may be risk of hydrocarbons equipment
e to provide a way of impossible to excavate penetrating further into soil hand tools (e.g., shovels)
collecting released frozen earth or permafrost
hydrocarbons using a soil depth in some areas
vacuum truck or pump may be too thin to create a
suction hose trench
if released hydrocarbons
penetrate soil below
50 cm, soil may need to be
excavated and removed
from site
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6.5 Recovery and Removal

Once contained, the released hydrocarbons would be recovered on land using suction or pumping. For
recovery technique options for releases on land, see Table 6-2.

Site cleanup would begin after removal of liquid, pooled hydrocarbons. Site cleanup can involve one or a
combination of the following techniques:

e manual cleanup

e sorbents

e insitu burning (see Section 7.6)
e pumping

e high-pressure flushing

o low-pressure flushing

e steam cleaning
e abrasive blasting
e scraping with heavy equipment

Final site remediation, reclamation and restoration activities require plans that would be developed as the
emergency phase of spill response nears completion, typically after all free-phase liquid hydrocarbons and
gross oiling have been removed.
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Table 6-2 Recovery Technique Options for Releases on Land
Technique Primary Use Controlling Variables Effects on Environment Major Resources
Suction e torecover released availability of equipment e possible surface operator
hydrocarbons from dike, accessibility of site for disturbance from heavy vacuum truck
trench or bell holes in vacuum truck equipment
areas accessible by heavy
equipment
Pumping e torecover released availability of equipment e possible surface operator
hydrocarbons from dike or availability of nearby disturbance power supply
trench i_n areas not storage pumping unit
accgs&blet by heavy storage unit — port-a-tank,
equipmen fuel bladder, storage tank,
* tomove the released or lined, excavated sump
hydrocarbons through
hoses to storage
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6.6 Groundwater Treatment

Gross removal of oil from the water table may be required where spills have reached groundwater.
Treatment technologies for groundwater include:

e ex-situ treatment that requires groundwater extraction
e insitu methods that allow groundwater to be treated without being brought to the surface

Options for groundwater treatment include:

e removal of oil from the water table (subsurface oil) using recovery pump systems (i.e., ‘pump and
treat’)

e sparging (adding air)
e bioremediation (active)
e natural attenuation (passive bioremediation)

Long-term groundwater remediation is not considered part of the spill response emergency phase and will
require a detailed delineation study and remediation plan. Pipeline and terminal OSRPs will consider risks
to groundwater as part of the sensitivity and consequence area analysis.
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7 Watercourse Response

7.1 Strategic Concepts

Northern Gateway’s approach to spill response mitigation planning involves risk studies and a risk-based
approach (see Section 4) for the pipeline, and a combination of the following four key characteristics of
industry best practice oil spill response operations:

1. Have a corporate commitment to reduce environmental and socio-economic effects through pipeline
routing, geotechnical and geographic assessment, pipeline design, watercourse crossing method
selection and valve site location selection.

2. Use industry best practice spill prevention measures for construction, operation and maintenance of
the pipeline and related facilities.

3. Prepare and provide tools to enable response teams and spill equipment to be on scene within planned
timeframes.

4. Have a focus on key watercourses.

7.1.1 Response Capability

Spills could reach watercourses directly at pipeline crossings or by migration over land. Response
capabilities for the Project will be based on risk analyses of the final design, and details will be provided
in the operational plans. Emergency response to a spill in a watercourse may involve project resources
and contracted equipment, depending on the spill event. The Northern Gateway Emergency Response
Directory will include information for both project resources and contracted resources.

7.2 Assessment and Monitoring

Oil entering a watercourse will begin to spread, but the spreading is typically overcome by the surface
current and an elongated slick forms. The oil will flow downstream at the speed of the current, generally
without wind effects. Qil tends to accumulate:

e inareas of quiet water or eddies at the inside of bends on a meandering watercourse
e in other pools where velocities are slower

e inand behind log or debris jams

e inaquatic vegetation and overhanging vegetation

e insediments
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7.2.1 Oil Slick Movement

Knowing the rate of oil slick movement greatly assists in selecting an appropriate control point for
containment and recovery operations.

The rate of oil slick movement in a watercourse depends on:

e surface currents
o seasonal factors, e.g., water levels, snow or ice, temperature, debris
e wind conditions

7.2.2 Aerial Surveys

Aerial surveys can assist in selecting the appropriate response strategies for conditions at the time of a
spill, by helping to:

e determine the location and extent of the release more quickly than ground observation
o locate small pockets of released hydrocarbons that may be missed by other methods

o determine the effectiveness of booms by identifying any released hydrocarbons surfacing downstream
of the booms

7.3 Response Decision Process

Key considerations when selecting containment, recovery and cleanup techniques for releases in
watercourses include:

e amount and type of hydrocarbons released

e weather conditions, e.g., wind speed and direction, temperature, weather forecast
e water conditions, e.g., velocity, currents, turbulence

e potential environmental effects, including effects on traditional use

e anticipated behaviour of hydrocarbons

e potential for suspended or submerged hydrocarbons

e resource requirements

e equipment availability

e time required to get equipment and personnel onsite, and to deploy equipment
e site accessibility for equipment and personnel

e areas of natural accumulation

e containment sites and control points

e aguatic habitat and vegetation

e wildlife in the area

e rate of oil slick movement
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7.4 Containment — Control Points
When containing releases in watercourses, a responder would attempt to:

o confine the released hydrocarbons as close to the release source as possible
e prevent the released hydrocarbons from reaching a major watercourse

If containment in a major watercourse is necessary, shore-based techniques would be used to take
advantage of predetermined control points. To contain oil, one or more of the following would be used:

e containment booms

e diversion booms

e sorbent booms and other sorbents, such as snares and pom poms
e earth dikes

e containment weirs

e inverted flumes

For containment technique options for releases to watercourses, see Table 7-1.
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Table 7-1

Containment Technique Options for Releases to Watercourses

Technique

Primary Use

Controlling Variables

Effects on Environment

Major Resources

Containment boom

to contain the release
where it enters water, or if
released hydrocarbons are
travelling downstream

current speed1 must be
less than 1.0 m/s

minor disturbance at
anchor points

work crew
booms
work boat and safety boat

storage site for recovered
hydrocarbons and water or
for the BoomVane

Diversion boom

to divert the slick, in large
or swift watercourses, to
calmer water and/or to one
bank for recovery

current speed must be
less than 2.0 m/s

minor disturbance at
anchor points

work crew
boom for diversion

work boat and safety boat
or BoomVane

Sorbent boom or sweep

to absorb release across
narrow watercourses

to absorb sheen behind
containment boom

current speed must be
less than 0.5 m/s
degree of contamination
must be minor

minor disturbance at
anchor points

work crew

sorbent boom

work boat and safety boat
disposal containers or

incinerator for used
sorbents

Earth dike

to contain the release
across shallow streams
and intermittent creeks

availability of sufficient
earth

damage at excavation and
construction sites

work crew or operator
earth-moving or digging
equipment

boom recovery device and
storage area for recovered
hydrocarbons

sandbags, liner material,
sheets or metal or wood

Containment (inverted)
weir

to slow upstream velocity
in shallow watercourses,
and to allow water
movement from site while
containing released
hydrocarbons

to maintain constant water
level at release site

availability of personnel —
may require constant
maintenance in fast-
flowing streams
availability of construction
materials

surface disturbance

work crew

earth-moving equipment
or shovels

culvert material
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Table 7-1

Containment Technique Options for Releases to Watercourses (cont’d)

Technique

Primary Use

Controlling Variables

Effects on Environment

Major Resources

Snow or ice dike

to contain a release in
waterways in winter

availability of sufficient
snow and ice

effective ice thickness
(determines equipment
and personnel
accessibility)

negligible

work crew

earth-moving equipment
or shovels

snow and ice

equipment to spray water

Ice slotting to contain a release under, effective ice thickness for e ice slots to be barricaded work crew
or that moves below ice, in equipment and personnel as they are risk to ice chainsaws or ditch
waterways ability to locate released personnel and wildlife witch
product— location of e technique has limited recovery devices
release must be confirmed effectiveness and is likely (skimmers, pumps,
to require additional work vacuum trucks)
in spring and summer steam — so lines do not
conditions freeze
NOTE:

1. Where current speed exceeds effective containment options, teams would seek downstream sites with lower current speeds and divert to these areas. A series
of containment methods (i.e., multiple boom lines) would also be considered, to reduce flow and enhance containment.

March 2011

Page 7-5




Enbridge Northern Gateway Project
General Oil Spill Response Plan
Section 7: Watercourse Response

ENBRIDGE

7.5 Mechanical Recovery
Once contained, the released hydrocarbons would be recovered using one of the following methods:

e suction
e pumping
e skimming

For recovery technique options for releases to watercourses, see Table 7-2.
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Table 7-2 Oil Recovery Technique Options for Releases to Watercourses and Water Bodies
Technique Primary Use Controlling Variables Effects on Environment Major Resources

Suction e torecover released availability of equipment possible surface operator
hydrocarbons from water accessibility of site for disturbance from heavy vacuum truck or tank
or trench heavy equipment equipment truck

Pumping e torecover released availability of equipment surface disturbance in work crew
hydrocarbons and water availability of onsite sensitive area power supply
from trench in areas not storage for hydrocarbon pumping unit
accessible by heavy and water mixture storage unit — port-a-
equipment tank, fuel bladder,

e to move the released storage tank, or lined
hydrocarbons through excavated slilmp
hoses to storage

Skimming e toremove released water depth limited work crew
hydrocarbons from the oil slick thickness — works power supply
water surface, with a best with thick slick suction skimmer, floating
boom set up downstream presence of debris and weir skimmer, disc or
to capture leaking past aquatic vegetation — drum skimmer
the skimmer works best when free of storage facility
debris and seaweed
turbulence — best on
calm water
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7.6 In situ Burning in Watercourses

In situ burning involves controlled burning of the released hydrocarbons at the release site. When
conducted properly under favourable conditions, in situ burning:

o limits the adverse effect of the hydrocarbon release on the environment

o isafast, efficient and relatively simple response method that can effectively remove a large
percentage of oil from the environment quickly

o reduces requirements for storing, transporting and disposing of the released hydrocarbons and
generated waste

The key factors for safe and effective in situ burning are:

e having appropriate environmental and weather conditions
e developing a detailed burn plan
e addressing adequately all aspects of site preparation, safety, environmental issues and containment

In situ burning may be considered when:

e containing and recovering the released hydrocarbons mechanically is unsafe
burning will prevent or limit environmental effects

o soils in the release area are wet or frozen

e using mechanical equipment for cleanup would have a greater overall adverse environmental effect
o the thickness of hydrocarbons released in water, or on thin or broken ice, is greater than 2 to 3 mm
o further mechanical cleanup is not possible

e controls are in place for a safe and effective burn

regulatory approval has been obtained

In situ burning is not feasible or recommended when:

e landowner and regulatory approvals are not in place

e conventional response methods are possible with minimal environmental effects
o the thickness of released hydrocarbons is less than 2 mm

o smoke and soot released during the burn would generate unresolvable public concerns relating to the
environment, human health, aesthetics and safety

o fireguards for safe burning may create additional environmental damage that would exceed the effect
of the release

e changing weather conditions could result in an uncontrolled secondary fire
o the location is adjacent to high-fire-risk forest areas

In situ burning requires plans and approvals, details of which will be provided in the operational plans.
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7.7 Watercourse Bank Treatment

Once most of the released hydrocarbons is recovered, site cleanup will begin, either manually or using
sorbents. For most spills, both manual cleanup and sorbents are used as cleanup progresses, and each has
specific limitations depending on the location of the release and the existing climatic conditions.

For cleanup techniques for releases to watercourses and water bodies, see Table 7-3.

For more extensive watercourse bank treatment operations, see Section 10.
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Table 7-3 Cleanup Options for Releases to Watercourses and Water Bodies
Technique Primary Use Controlling Variables Effects on Environment Major Resources

Manual to clean small release availability of personnel — shoreline disturbance from work crew
areas or areas where labour intensive and time foot traffic hand tools (e.g., shovels,
heavy equipment would consuming cut vegetation will return buckets, rollers,
cause substantial degree of containment the next year if root squeegees)
environmental damage water depth, presence of system is not damaged storage and disposal
to squeeze released vegetation and stability of facilities
hydrocarbons from organic subsurface soils
material for recovery in
trenches
to cut protruding
vegetation below the water
line a maximum of 5 to
10 cm

Sorbents to clean up small amounts availability of sufficient little environmental work crew
of released hydrocarbons sorbents damage, other than sorbents

in isolated areas, near the
shore and ahead of an
advancing slick

to control sheen escaping
the containment boom

season — not always
practical in winter

shoreline disturbance
caused by foot traffic
sorbent must be disposed
of in an environmentally
acceptable way

disposal facility for used
sorbent
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8 Marine Response

The marine response area covers the CCAA and open water. The CCAA is the marine area of the main
shipping routes to Kitimat Arm, through Douglas Channel down to Caamafio Sound and up through
Principe Channel, and may extend into other channel areas adjacent to the main shipping routes. Open
water is the area outside the CCAA but within Canadian jurisdiction, and includes Queen Charlotte
Sound, northern Hecate Strait and Dixon Entrance.

8.1 Strategic Concepts

The marine response approach involves a combination of the following key characteristics of industry
best practices for oil spill response operations. Northern Gateway will:

e commit to ‘extended responsibility’ to cover the marine approaches, as well as the pipeline and
terminal operations

e develop an overarching strategy (the GOSRP) that provides an integrated management and
operational approach for emergency response

e organize equipment and logistics support to enable a rapid oil spill response in excess of current
regulatory requirements

e incorporate a robust risk reduction strategy into everyday operations (tanker vetting, tethered and
close escort tugs, pilots, double-hulled vessels and improved aids to navigation

e incorporate emergency response preparedness into everyday operations (i.e., having response
equipment readily available and using booms during loading at the Kitimat Terminal)

As part of the prevention program, Northern Gateway will require all tankers calling on the Kitimat
Terminal to comply with a coordinated approach to spill prevention and response for marine
transportation of hydrocarbons.

Northern Gateway will comply with all applicable environmental, regulatory and statutory requirements.
The appropriate agencies will monitor compliance.

Northern Gateway will incorporate key findings from other emergencies into the operational response
plans.

8.1.1 Response Capability

The Project will have a risk-based marine spill response capacity, which will place it within the top
marine terminals worldwide. Northern Gateway embraces a response approach and capability that both exceed
Canadian standards and are based on a marine risk analysis.

Northern Gateway defines, as part of this GOSRP, a marine response capacity for planning purposes of
36,000 m® (approximately 32,000 tonnes) for the primary area of response and the enhanced area of
response.
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Northern Gateway will maintain or contract a RO capable, under the planning standards, of containing,
and recovering within 10 days or the shortest possible time, up to 32,000 tonnes of on-water oil.

The current concept is to establish major response centres in three communities: Kitimat, Prince Rupert
and Shearwater. Trained, locally based personnel and equipment will be available for immediate
mobilization and deployment. Additional caches of response equipment are planned at three locations in
the confined channels, to be established in consultation with Aboriginal groups and local communities.
The primary and secondary response site model allows for faster response times, as equipment is spread
throughout the response area. Details of major equipment will be provided in the marine OSRP.

Tertiary response sites may also be placed in outlying communities that are interested in participating in
the Project and are able to support response operations. At the tertiary response sites, the focus will be on
protecting local resources, or using vessels of opportunity from these communities.

8.2 Assessment and Monitoring

Currents and wind are the driving forces for the movement of an offshore oil spill. Ocean currents have
three components:

e tidal current
e wind-driven surface currents
e other current (e.g., coastal currents, fresh water gradients)

Assessment and monitoring will be done routinely for spills to the marine environment, typically from the
air (helicopter or fixed-wing aircraft). Aerial surveillance is a primary tool for tracking and locating the
oil spill and directing cleanup resources to the spill. Aerial surveillance is fundamental to:

o forecasting oil movement
e identifying potential shoreline contact points for planning

Routine surveillance flights will be scheduled by the SMT and alternative tracking systems readied for
use during conditions (e.g., adverse weather, fog) that may restrict flights. Options for tracking under
adverse weather conditions include (see Table 4-1):

e visual observations
e sensors from vessels
e tracking buoys

e satellite information

The assessment process includes the following steps:
1. Determine the origin or source of the spill.

2. Determine the type of hydrocarbons released, rate of release, quantity, location on water, and safety
hazard to the general public, on-site personnel and responders.

3. Obtain and review the MSDS of the released hydrocarbon for potential hazards and further
emergency actions.
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4. Evaluate the properties of the hydrocarbons, as they influence movement, recovery and
environmental effects.

5. Estimate the spill size and movement.
6. Determine the level of response actions and the personal protective equipment required.

7. Establish response priorities (considering the safety of the public, personnel, the vessel, equipment
and cargo).

Generally, the Canadian Coast Guard will dispatch personnel to evaluate the incident. Project SMT
personnel and the RO may dispatch observers to participate with the Canadian Coast Guard.

8.3 Response Decision Process

For key steps in marine spill response and decision-making, see Figure 8-1. These actions are typical of
the steps undertaken by the SMT. Operational decisions for offshore response will consider application of
possible multiple strategies for the appropriate oil and environmental conditions and the net
environmental benefits, or trade-offs, of those options (see Figure 8-2).

The key concept behind Figure 8-2 is that response decisions flow in a logical progression to determine
the most appropriate response actions. This type of analysis would be undertaken by the planning section
within the ICS. The results of this process would then be included into the incident action plan for an
operational period. Initial action plans would also be in place for mobilizing equipment or initiating
response options (e.g., deploying deflection booms) promptly after notification of an incident. Initial
response actions could also include implementing the strategies in geographic response plans in the
vicinity of the spill.
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Figure 8-1 Flow Process for Response to Spills in the Marine Environment

Page 8-4 March 2011



Enbridge Northern Gateway Project
General Oil Spill Response Plan
Section 8: Marine Response

ENBRIDGE

‘Wave Height
Feet Metres

| Natural- Degradation and Disp-aersion %‘
i " (Monitor and Wait) | T Recovery
| RN TR NI ey
sea bbb A\ 4
Conditions o ‘ | ‘ ‘ ‘ ‘
2+4-08 ‘ ‘ | ‘ * @ d) ')
b | A O
o502 | ‘ ‘ & d} A8 d}
025 =7 0.1 I ‘ ‘ ‘ ‘ . ‘ ‘ & &‘}i) &S‘d\)
/ O
L 1ﬁ. [N | il L Lutl | 1ﬁ L1111 Millimetres

| | Inches
o o 10 .

Average Qil Thickness

Figure modified from A.Allen.

NOTE: This figure is applicable to spills in the open ocean. As the sea conditions increase, natural degradation and
dispersion typically increase. During this period, the spill would be monitored.

Figure 8-2 Spill Countermeasures and Windows of Opportunity

8.4 Containment

Hydrocarbons released to coastal and ocean waters cause the greatest and longest lasting harm if allowed
to wash ashore. Therefore, the objective of a response to a spill in coastal waters is to control and localize
the oil at, or near, the source and on the water, to limit the spread of oil and limit environmental effects
and shoreline contact.

The most effective method of containing oil spills on water is to use floating booms. Several different
types of boom have been developed for various applications, including:

o fixed installations
e harbours

e coastal waters

e 0open ocean

Each type of boom is designed for maximum performance under a specific set of wave, current and wind
conditions. Several barriers of boom commonly need to be used to control the spread of hydrocarbons
adequately. Use of other available materials, such as log booms and rafts, may increase the effective
boom capacity for spill countermeasures.
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Key considerations for containment with booms include:

o booms work for most hydrocarbon types and large or small volumes (as long as sea states are within
acceptable limits for the boom being used)

e containment is most effective when booms can be accurately directed towards the release. Aerial
surveillance is preferred because hydrocarbons cannot be located effectively from a boat.

e providing secondary booms, to address any possible leaks
e training personnel on proper boom deployment
e booms are not a static piece of equipment and require attention

o for successful containment, towing vessels must be able to achieve and maintain relative velocities
below 1 knot consistently

Oil spilled on water tends to spread rapidly to a thin sheen, thus reducing the potential skimmer-to-
hydrocarbon ratio (encounter rate), and making mechanical recovery inefficient. To maximize the
encounter rate, spill containment booms are deployed to concentrate the hydrocarbons. Booms are
manufactured in a wide variety of designs, sizes and materials for different applications. For a comparison
of four basic boom types and ratings under various operational criteria, see Table 8-1.

Table 8-1 Boom Selection Matrix
Type of Boom'
Internal Foam Pressure-
Flotation Self-Inflating Inflatable Fence
Environmental Open water or Fair Fair Good Poor
conditions offshore®
Protected water® Good Good Good Fair
Calm water* Good Good Good Good
High current® Fair Poor Fair Poor
(>0.5 m/s [1 knot])
Shallow water Good Poor Poor Good
(<0.3m[1ft])
Performance Operation in debris Good Poor Fair Good
characteristics Excess buoyancy Fair Good Good Poor
Wave response Fair Good Good Poor
Strength Fair Fair Good Good

Page 8-6 March 2011




Enbridge Northern Gateway Project

General Oil Spill Response Plan

ENBRIDGE

Section 8: Marine Response

Table 8-1 Boom Selection Matrix (cont’d)
Type of Boom*
Internal Foam Pressure-
Flotation Self-Inflating Inflatable Fence

Convenience Ease of handling Fair Good Fair Fair
characteristics Ease of cleaning Good Fair Good Good

Compact packaging Poor Good Good Poor
SOURCE:

ExxonMobil. 2008. Oil Spill Response Field Manual. ExxonMobil Research and Engineering Company. USA.

NOTES:
! Not all the booms of a particular type have the rating shown, but at least one or more commercially available

a A W N

booms of the type in question have the rating shown.
* Open water or offshore: wave height is >1 m (3 ft.) and current velocity <0.5 m/s (1 kt).
" Protected water: wave height is 0.3 to 1 m (1 to 3 ft.) and current velocity <0.5 m/s (1 kt).
* Calm water: wave height is <0.3 m (1 ft.) and current velocity <0.25 m/s (0.5 kt).
" Specially designed high-current watercourse booms may be available.

8.5 Mechanical Recovery

Mechanical recovery for oil collection activities involves a wide range of equipment and techniques. A
combination of booms, skimmers and sorbents is likely to be used. In an actual spill, the decisions to use
specific containment and recovery techniques will depend on:

the circumstances of the spill

the size, location and potential movement of the spill
the type of cargo spilled

geographic constraints

environmental conditions

logistics

the availability of equipment and personnel

Key considerations when working with skimmers offshore include:

different skimmers work for different oil types

skimmers are inefficient in rough water (large proportions of water are in recovered fluids)
oil recovery rate equals total volume recovered less the amount of recovered water

oil recovery cannot exceed storage capacity in the absence of continuous lightering
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8.6 Chemical Dispersion

Chemical dispersants applied to oil slicks result in the formation of oil droplets, which subsequently
disperse throughout the water column. Dispersants are used mainly to reduce the amount of oil reaching
the shore. However, they also reduce the amount of oil on the surface, through decreased adhesion, which
increases dilution and promotes biodegradation.

Dispersants must be used with caution as they contain toxic components, or can increase the effective
toxicity of the oil to some aquatic life by promoting the solution of oil in the water column. The short-
term effect of dispersed, but possibly toxic oil in the water column should be evaluated against the longer-
term effects of stranded oil, beach cleanup, and the effects of oil slicks on marine birds and mammals.

Applying dispersants in Canada requires approval of the REET, led by Environment Canada and the
Province, and the use of only the products in the Standard List of Oil Dispersants.

Key considerations when using dispersants, if approved, include:
o dispersants have a limited (short-term) window of opportunity
o dispersion can be an effective method of removing oil from a water surface

o environmental effects of chemical dispersion at sea are generally much lower than the environmental
effects of oil in the coastal zone

o with good water (tidal) circulation, chemical dispersion can be effective with minimal environmental
effects in the nearshore zone

o dispersion does not preclude other actions being taken concurrently (e.g., mechanical recovery, in situ
burning)

e aerial spraying can cover large areas

e applicable learnings from the use of dispersants in response to recent oil spills will be applied to the
procedures in the operational plans for using open water dispersants

8.7 In Situ Burning

In situ burning, an alternative way of dealing with spills, removes large quantities of oil, with speed and
efficiency that outweigh other removal methods. Its implementation requires an understanding of the
conditions under which oil combustion can occur or would be permitted. In situ burning would require
government approval.
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8.7.1 Objectives of In Situ Burning

The objectives of in situ burning are to:

remove, rapidly and efficiently, large quantities of oil that would otherwise pose a threat to
environmentally sensitive areas

prevent oil from reaching beaches, marinas and other sensitive shoreline areas

dispose of oil that presents logistical challenges

Key considerations when using in situ burning, if approved, include:

limited (short-term) window of opportunity for burning
wind direction and what winds are forecast

distance from populated areas. Air emissions are usually not a health and safety issue when burning is
done appropriately and at adequate downwind distances from populated areas.

burning does not preclude other actions taking place concurrently (e.g., containment and recovery)

burning is the simplest, and can be the most effective, method of removing oil from a water surface.
Burn residue is usually highly viscous and can often be recovered.

burns in contained fire booms can be extinguished by speeding up the tow rate

March 2011 Page 8-9






Enbridge Northern Gateway Project
General Oil Spill Response Plan
Section 9: Shoreline Protection

ENBRIDGE

9 Shoreline Protection

9.1 Strategic Concepts

Planning for shoreline protection should begin even if the oil is still on the water and away from the
shoreline. All shoreline response operations will strive to:

e avoid causing more damage in responding to the spill than the oil would cause alone
e use available resources safely, efficiently and effectively
e [limit the generation and handling of waste materials

9.2 Sensitivities and Protection Decision Process

Nearshore protection can involve techniques such as exclusion or deflection booming, skimming, in situ
burning, dispersants, and, to some extent, diversion booming. When implementing nearshore protection
activities, factors to be considered include:

e sensitivity analysis and prioritization
e technique selection, logistics analysis
e timing with respect to oil movement

Specific guidance in determining priorities and sensitivities can be expected from the REET.

Recommendations on where to locate protection equipment are made by the planning section, verified by
the REET, and approved at the command level. It is important for response supervisors to recognize
sensitive areas and forward their field observations to the incident command post.

Protection response objectives, strategies and methods change from one area to another depending on:

e the variability of the resources at risk (sensitivity)
e the risk of oiling (vulnerability)
e operational or environmental feasibility considerations

The protection decision process requires input on:
e where the oil is likely to go
e what is in the potential path of the spill

e an estimate of the potential environmental effects of the oil and of the response activities on resources
at risk at the time of the spill (vulnerability)

e an assessment of the likely effectiveness of the planned protection methods

e benefits, drawbacks and limitations of options (a NEBA)
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Key considerations when developing a response strategy include:

e proximity of oil to identified sensitive areas (time to environmental effect)

e weather (present conditions, marine and coastal forecast)

o type of water body (sea, bay, lagoon, estuary, watercourse, marsh, swamp)

e shoreline configuration (straight, promontory or headland, tidal channel, estuary)

e water movement (current speed and direction, tides, waves)

e bottom character (water depth, sand or mud sediments, bedrock, reef, gradient, stability)

e accessibility (land, water, air) and anticipated logistical difficulties
e availability of equipment and manpower

The operations section chief will allocate resources with the goal of reducing the overall environmental
effect and using available resources efficiently.

9.21 Protection Decision Process

The following steps describe the protection decision process (see Figure 9-1):
1. Gather information and assess the situation.

2. Define response objectives.

3. Develop strategies to meet the defined objectives.

4. Select appropriate techniques to implement the strategy.

5

Evaluate the feasibility of the strategies and methods in view of the environmental conditions and the
nature of the spill.

IS

Determine the net environmental benefit of the proposed action.

7. Prepare an action or response plan and implement the field response operation.
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Configuration of area
to be protected

Redirection boom to direct spill

) No .| away from shore up-current
Are breaking waves i it
Straight coastline >0.5m (1.5 ft.) present orsensiive area
with sensitive area in area where boom
wll be deployed? Yes | Beachbermor _
*| containment boom for slick
outside the surf zone
Are breaking waves
=0.5m (1.51t) present
in area where boom No N Less than .
wll be deployed? Exclusion boom
0.5m/s —
across entrance
Water | (1 knob)
Yes l current
Entrance to bays, speed | Greaterthan Redirection boom at an angle
harbours, lagoons Can boom location Yes 0.5 m/s |, | inside entrance where
be moved to calmer » (1 knot) currents diminish
area?
No l
Containment boom
for slick outside the
entrance
Less than Sorbent barrier across entrance,
\Water 0.5 mis | or exclusion boom across
h |
Narrow tidal current (1 knot) channe
channel speed
Greater than Diversion boom at an angle
0.5 mis *| across channel
(1 knot)
Figure 9-1 Decision Guide for Specific Shoreline Configurations
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9.3 Protection Strategies

A primary objective of shoreline protection is to prevent or limit the contact between the oil and coastal
sensitivity areas, as identified in the Coastal Operations and Sensitivity Atlas and through GRPs.

Shoreline protection strategies that are practical for specific sites within the project area will be discussed
in detail in the marine OSRP and related GRPs.

The three options for onshore protection are collect, exclude, or leave alone. Selecting an appropriate
onshore protection technique (or techniques) for a specific area depends on factors such as:

e beach or shore-zone character (e.g., slope, inlet width)
e sediment or substrate type (sand, cobble, bedrock)

e exposure and wave activity

e presence of anthropogenic structures or log piles

9.3.1 Operational Strategies
Protection objectives can be achieved by developing specific operational strategies, including:

e containing and recovering oil on the water before an environmental effect occurs on the shoreline
o altering the direction of movement of the oil on the water

e preventing the movement of oil landward in a tidal channel or inlet during a flooding tide

e trapping or containing and collecting oil at the shoreline

e preventing oil being washed over a beach into a backshore area

e preventing stranded oil from remobilizing to affect adjacent shoreline areas

e removing shoreline debris before the oil is washed ashore

9.3.1.1 Response Actions

A range of protection methods or response actions exists for implementing the protection strategies. The
methods differ according to whether the affected area is on water or on shore. In practice, two or more
protection methods are commonly employed to achieve the operational objectives.

On Water
The protection methods on water include deploying booms to:

e contain oil for recovery by skimmers or other techniques

e redirect the oil away from the shore

e redirect the oil towards the shoreline for recovery by skimmers or other techniques
e exclude oil

On Shore

The protection methods on shore include:

¢ deploying intertidal or shoreline booms to contain, trap, or redirect oil for recovery by skimmers or
other collection methods (such as sorbents)
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installing or constructing barriers, berms, or sumps to redirect or contain and recover oil that washes
ashore

installing chemical, hydraulic, or physical barriers on shore, to prevent oil contact with the shoreline

deploying or constructing shoreline booms, barriers, or dams to exclude oil from channels

9.3.1.2 Practical Guidelines

The following practical guidelines concern protection strategies and priorities.

Protection Strategies

The guidelines for protection strategies are as follows:

Understand the base environmental conditions in sensitive environments.
Use protection as a defensive strategy for resources at risk in the anticipated spill path.
Plan ahead to protect a resource at risk.

Be specific and define whether the protection objective is to prevent contact between the oil and the
resource at risk or limit the degree of contact.

Protection using exclusion booming can be effective in sheltered areas. On open coasts, redirection
booming (deflection and diversion) may be the only feasible protection strategy.

Provide the opportunity for Aboriginal group involvement in determining protection strategies.

Protection Priorities

The guidelines for protection priorities are as follows:

Pay attention to local sensitivities and priorities, including those identified by participating Aboriginal
groups. Local priorities may, in some cases, need to take precedence over environmental sensitivities
that are rated as most sensitive on environmental sensitivity maps.

Consider whether a sensitive or high priority resource is vulnerable to the approaching slick.

Continuously review and field check sensitive shoreline areas. Shoreline conditions are not static and
may change over time and require that changes be made to protection priorities.

Consider what is currently happening with a sensitive resource. Timing of ecological or resource
activities, such as nesting or spawning, can cause an area to have a higher response priority than
another, or preclude operations in an area during a sensitive period.

Determine the best options for success, realizing that trade-offs might exist. A vulnerable resource or
activity may be at risk, but if the response operations are unlikely to be successful at protecting that
resource or activity, then consider using the resources to protect another resource or activity where
success is likely.
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10 Shoreline Cleanup

10.1 Strategic Concepts

The primary objectives of shoreline treatment operations are to recover as much oil as possible and reduce
the effects of the oil, while limiting the effects that might result from the response activities. Key
objectives for shoreline cleanup or treatment are to:

o collect free product, bulk stranded oil, and remove oiled materials and debris

o limit remobilization of stranded oil

o |limit operational damage to sensitive systems

o restore the oiled shore zone or watercourse bank, with minimal removal of materials

o allow the oiled shore zone or watercourse bank to recover naturally, where appropriate

10.2 Cleanup Strategies and Decision Process

Shoreline or watercourse bank treatment objectives can be achieved by developing several operational
strategies and actions, including:

e removing oil quickly before it is reworked or buried

o removing bulk oil and allowing residue to degrade, if and where appropriate, to limit environmental
effects from treatment

e using in situ techniques where appropriate
e monitoring oil weathering and dilution, when the decision is to allow for natural recovery

Shoreline treatment or cleanup techniques should be selected to be compatible with the character of the
shore zone and with the oiling conditions. Site-specific conditions determine which options can be used
and how effective they might be. The treatment decision process requires input on:

o where the oil has stranded
¢ shoreline oiling conditions

o the expected fate of the oil at the site, such as persistence, penetration into substrate, and the potential
for the oil to become buried

o the potential effect of the oil on resources at the site, including human health and wildlife
e the potential effect of the response activities on resources

e an assessment of the likely effectiveness of the treatment methods

e an assessment of the practicality and feasibility of the treatment methods

e environmental benefits and trade-offs of treatment techniques for oiling conditions and the spill
setting
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Key considerations when developing a cleanup strategy include:

o the amount and type of oil (degree of environmental effect: width, thickness, distribution, penetration,
burial, degree of weathering)

o shoreline sensitivity (ecological, traditional use, cultural values, other human uses)
e substrate or shore type and slope

e exposure to natural cleaning processes (i.e., wave action)

¢ potential for remobilization (by tides, wind, waves, currents, rising water levels)

e position relative to alongshore currents (potential for affecting down-current areas)
o logistics relating to site conditions (access, trafficability, staging site proximity)

e resource availability (personnel, equipment)

o safety considerations

e regulatory requirements

These considerations are also used during NEBA to establish priorities for sections where the requirement
is more important or urgent and for using available resources safely and efficiently. Site-specific
information at the time of the spill can be gathered using SCAT surveys.

If shorelines or watercourse banks become oiled, this type of assessment provides a useful framework in
which to consider both the level and intensity required for any treatment method in a specific spill
situation. Reliable and current information about an area needs to be available and verified by SCAT
surveys.

For some habitats, certain cleanup techniques provide little ecological benefit, or may worsen the effects
of the spill if they are too invasive. This knowledge has to be balanced against:

e ecological factors
e subsistence, commercial and recreational use of shorelines and watercourse banks
e the possibility of bulk oil remobilizing and spreading

Therefore, in some cases, natural recovery (i.e., no intervention) is used as the benchmark against which to
evaluate response actions. If the use of invasive treatment techniques in remote areas would not produce
meaningful socio-economic benefits and could exacerbate the ecological damage, then serious
consideration should be given to the value of natural recovery. It is the responsibility of the SMT, REET and
the appropriate agencies to determine the appropriate action.
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10.3 Shoreline Cleanup and Assessment Technique Plan

Acquiring information on conditions at the time of a spill is an important factor in decisions about the
type of response required. For use in planning protection and cleanup countermeasures, SCAT surveys
provide data or technical advice. The REET provides the federal on-scene coordinator (or monitor) with
technical services on sensitivity issues and priorities. The monitor may request that REET priorities be
implemented through the planning section.

The specific goals of the SCAT process are to:
o identify the shoreline or watercourse bank areas that are, and are not, oiled as a result of the spill

e conduct surveys of these areas if necessary to define precise oil conditions, operational limitations,
and to establish cleanup locations and priorities

e determine the most environmentally suitable methods of oil recovery, based on shoreline type and
characteristics

e conduct and monitor shoreline cleanup

Several types of SCAT surveys may be implemented, depending on the circumstances of the spill.
Information generated during these surveys is used on a site-specific basis to help evaluate:

e whether a section of shoreline warrants treatment
e the priority for treatment response
e the most appropriate response options to control or remove the oil

The level of effort of the SCAT surveys depends on the size and circumstances of the spill.
Possible surveys include:

e aerial reconnaissance to define the extent of the affected areas
¢ low altitude videotape surveys to document and then map the shoreline oiling conditions
e systematic and detailed ground or boat-based surveys to collect real-time data

The ground survey assessment should include:

e detailed documentation of stranded oil conditions (location, amount, properties)
e identification of ecological and cultural resource constraints

e characterization of the physical (geological) attributes of the segment

e cross-check of information on environmental sensitivities and conditions compiled in plans, reports,
atlases, maps and databases

o specific shore-zone and shoreline access information
e observations on the existing or possible interactions between the stranded oil and the environment
e photographs, videotapes and sketch maps

e recommendations from field teams for response options and locations
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Ideally, a SCAT team consists of oil spill experts (e.g., oil geomorphologist, ecologist and archaeologist)
and interagency personnel to represent corporate, government (federal and local) and Aboriginal group
interests, land use and management or trustee interests. This team composition helps to build a consensus
during the decision-making process.

10.4 Shoreline Treatment Endpoints

The SCAT focuses on bulk oil cleanup; remedial plans would address residual oil. At the start of a
response operation, the SMT will propose remediation endpoints for the shoreline cleanup. These will be
submitted to the appropriate response command authorities and be reviewed by the REET, with input
from regulatory agencies, participating Aboriginal groups, and other stakeholders. For example, removal
of relatively low levels of weathered hydrocarbons could require extensive disturbance of sediment or
repeated washing of bedrock substrates.

Once the endpoint is attained through cleanup, the remaining oil residue or traces are allowed to continue
weathering through natural attenuation processes (biological degradation by microorganisms) that will
further reduce their levels over time.

10.5 Cleanup Tactics

In most cases, onshore cleanup efforts are not subject to the same time constraints as on-water (offshore
or nearshore) response operations. However, cleanup of the affected areas is implemented as rapidly as
possible to reduce the potential for remobilization of stranded oil, and the potential subsequent migration
to clean shorelines, and to reduce potential consequences.

Cleanup operations must be coordinated with the provincial and federal on-scene representatives, with
REET input. SCAT teams will take the lead in assessing oiled areas (shorelines, land), prioritizing them
for cleanup and suggesting appropriate techniques. The objective of the cleanup should be to remove as
much oil as possible, while causing minimal extra damage to biotic communities and resources. The steps
in cleanup are:

1. ldentify the extent of the problem (usually accomplished by SCAT surveys of the shore after oiling).

2. Plan the cleanup in conjunction with the federal and provincial on-scene representatives and land-
OWners.

3. Conduct and monitor the cleanup.
Five categories of tactics include:

physical flushing or washing
physical removal methods

physical in situ treatment techniques
chemical or biological treatment
natural recovery

arwdpE

Twenty methods are included with these categories. In practice, two or more cleanup methods commonly
are used in combination to achieve the operational objectives.
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Appropriate methods that are practical for specific sites within the project area will be discussed in detail
within the specific operational plans.

10.6 Treatment Recommendations

Onshore or watercourse bank cleanup or treatment techniques that are recommended by the SCAT team
for the shoreline and watercourse bank types in the project area can be grouped into five categories:

1. Physical washing, including:

o flooding

o low-pressure washing (ambient or heated water)
¢ high-pressure washing (ambient or heated water)
e steam cleaning

e sandblasting

2. Physical removal and disposal, including:

e manual removal

e mechanical removal
e vacuum

e sorbents

3. Physical in situ techniques, including:

¢ tilling and mixing
e sediment relocation and surf washing
e burning

4. Chemical and biological treatment, including:

o dispersants

e shoreline cleaners and surface washing agents
e solidifiers

e bioremediation

5. Natural recovery

All options, except for natural recovery, involve some form of intrusion on the ecological character of the
shoreline type that is being treated or cleaned. For a list of the techniques and summary of the relative
level of environmental effect that each option may have for various shoreline or watercourse bank types,
irrespective of the type or volume of oil that may be present, see Table 10-1.

In practice, two or more methods are usually selected in combination to achieve the treatment objective.
For example, one or more methods may be used for the bulk oil removal and others for residual oil or
‘polishing’. Rarely is one technique used alone.

Treatment operations often involve several related components. For example, low-pressure washing can
be seen as four activities (washing-recovery-transfer—disposal), each of which involves several separate
actions. This combination of activities is commonly called a system.
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Table 10-1 Summary of the Relative Potential Environmental Effects of Shoreline Treatment Techniques
Intertidal Shoreline Type Ice
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Response Method
Natural recovery A A A A A A A A A A A A A A A
Flooding — — B B B B B B B — B B B — —
Low-pressure, ambient-water flushing B B B B B B B C B B C B B B B
Low-pressure, hot-water flushing D D D D D D D — D D — — — B B
High-pressure, ambient-water flushing C C C — C C C — C C — — — — —
High-pressure, hot-water flushing D D D — D D D — D D — — — — —
Steam cleaning D D D — D D D — D D — — — B B
Sandblasting D D D — — — D — D D — — — — —
Manual removal and cleaning B B B B B B A C B B D D B B —
Vacuum B — B B B B A B B — B Cc B B B
Mechanical removal — — — C C C C D — — — D D B B
Vegetation cutting and removal — — — C C — — D D — D D C — —
Sorbents B B B B B B A B B A B Cc B B B
Sediment relocation or surf washing — — — C C C — D — — — D B — —
Sediment mixing or tilling — — — C C C — D — — — D B — —
In situ burning — — D C C C D — D — — C — B B
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Table 10-1 Summary of the Relative Potential Environmental Effects of Shoreline Treatment Techniques
(cont’d)
Intertidal Shoreline Type Ice
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Response Method
Dispersants — — — — — — — — — — B B
Surface washing agents B B B — C B B — B B — B — — —
Solidifiers — — B B B B B B B — B C — B B
Nutrient enrichment — — — B B B B | B I B B | I
SOURCE:
American Petroleum Institute (API) 2001.
NOTES:
A = least adverse effect
B = some adverse habitat effect
C = significant adverse habitat effect
D = most adverse habitat effect
I =incomplete information
— = Not applicable to this habitat type
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10.7 Inspections and Segment Sign-off Procedure

The SCAT process involves an inspection process developed so that the treatment goals (endpoints) are
achieved by common agreement. Endpoints should be established for specific shoreline types and uses
with the REET. As operations completes treatment in a segment (or series of segments), SCAT teams will
inspect the segments to confirm that endpoints have been met. A segment inspection report is completed,
with landowner or land manager consensus, as segments are signed off. Generally sign-off implies the
end of emergency phase cleanup operations. However, continued monitoring for recovery or for
continued natural attenuation may be part of a longer-term plan.
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11 Waste Reduction and Waste Management
Guidelines

11.1 Waste Reduction Strategy

Waste management must begin as soon as the first responders arrive on scene. A key provision in spill
response management is to identify types of waste that may be generated and to reduce the amounts to be
handled. Personnel entering oiled areas will need to go through decontamination, which is one of the first
actions to generate part of the waste stream. Any material that is environmentally undesirable to reclaim
in situ is considered waste and should be dealt with in compliance with applicable regulations.

Key considerations when selecting a waste management strategy include:

e regulatory requirements

e types and amounts of recoverable hydrocarbons and contaminated materials
volume of waste generated

disposal options

o the availability of personnel and equipment

In order of preference, the following is the preferred waste management strategy:

source reduction (most preferred)
reuse

recycling

treatment

disposal (least preferred)

SR B A

Incident-specific waste management plans would be developed and approved by regulatory agencies as
required. Waste management plans would include:

e regulatory approval processes

waste characterization

waste handling

e waste segregation, labelling and tracking
e collection, packaging and storage

e waste transfer and transportation

e waste disposal

Additional information on waste management and disposal options will be included in the operational
plans.
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12 Wildlife Response

12.1 Introduction

The most effective way of protecting wildlife populations is to limit the potential for exposure to surface
oil. Therefore, the primary response strategy for wildlife protection emphasizes controlling the release
and spread of hydrocarbons at the source, to prevent or reduce environmental effects on potentially
affected species and habitats. Another key to reduce wildlife interactions on scene is to keep the response
work sites organized and clean (i.e., good housekeeping).

Preservation of wildlife and their habitats is of utmost importance in an emergency. If a release occurs,
immediate action must be taken to limit and mitigate environmental effects on wildlife. Proper handling,
care and documentation of wildlife injuries are important components of the response to released
hydrocarbons.

Key pieces of federal legislation and responsible agencies relating to wildlife activities during spill
response include:

o Fisheries Act — Fisheries and Oceans Canada (DFO)
e Migratory Birds Convention Act — Canadian Wildlife Service (CWS) and Environment Canada
e Species at Risk Act — Environment Canada, Parks Canada and DFO

Workers should not interact with wildlife at an emergency location, except to prevent nearby wildlife
from entering the release area (i.e., hazing). If wildlife is at risk, Northern Gateway’s environment group
would immediately be notified and would assist in:

e contacting applicable regulators
e (Obtaining permits

e mobilizing capable and qualified contractors or organizations that specialize in wildlife hazing,
handling and rehabilitation

Northern Gateway will work with regulators and qualified organizations to develop wildlife preparedness
programs that are coordinated with the existing regimes in the marine and terrestrial environment.

12.2 Coordination with the CWS, REET and the Provinces of
British Columbia and Alberta

The CWS, DFO and provincial departments have a key role in wildlife operations during a spill response.
In cases requiring wildlife response operations, the CWS must be integrated within the ICS organization.
Wildlife operations include:

e hazing

e pre-emptive capture

e recovery and stabilization of oiled wildlife
e rehabilitation and release
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If a spill response requires wildlife operations, trained rehabilitation personnel will be activated with the
assistance of the REET, the CWS and the Province of British Columbia or Alberta (Ministry of
Environment).

12.3 Hazing

Wildlife hazing is used as a way of reducing wildlife entry into oiled areas. Hazing may require the
appropriate approvals through the REET, CWS and DFO (marine mammals), depending on the
application.

Different wildlife species respond differently to hazing techniques, and their behaviour is further
influenced by the local geography. The REET should be consulted for advice concerning the target bird
group and the area before designing a specific hazing plan.

Recommended wildlife hazing methods include using:

o fixed-wing aircraft or helicopters

o flash tape
e gas cannons and pyrotechnics
e boats

e scarecrows and predatory decoys
e vehicle and air horns, bells and whistles

12.4 Wildlife Treatment

Appropriate permits must be obtained before capturing or transporting wildlife to a rehabilitation centre.
All wildlife must be handled by a trained specialist. Contact information for wildlife rehabilitation
contractors and specialists will be provided in the Northern Gateway Emergency Response Directory.

Treatment facilities, both temporary and fixed, would be required for response to a major spill. Certain
supplies, such as specialized food and veterinarian supplies must be provided through logistical support.
If necessary, existing facilities, such as trailers or modified rail/trucking containers, could be used
temporarily.

Treatment operations and permits will need to be coordinated with local agencies through the government
liaison and permitting advisor.

Rehabilitation of mammals requires special expertise and equipment, so this may be undertaken by
qualified organizations, such as the DFO for marine mammals.

Members of the spill-specific wildlife care team should be familiar with generally accepted published
guidelines for collecting, cleaning and rehabilitating oiled birds (API 1985, API 1986, IPIECA 2004,
Environment Canada 1999, Oiled Wildlife Care Network 2000).

12.5 Response Resources

Wildlife response equipment and third-party organizations will be listed in each project operations plan
(pipeline, terminal and marine) and the Northern Gateway Emergency Response Directory.
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13 Personnel, Resources, Communications
Guidelines and Logistics Support

13.1 Command Post

Facilities required for oil spill response typically include:
o the incident command post

staging sites

decontamination and temporary waste handling sites
e accommodations

Depending on the complexity of response and the amount of resources, personnel and management
required, multiple or expanded facilities may be required.

The incident command post will be the initial spill response management control point for assessing the
incident and communicating with field teams and the SMT. Each operational plan (pipeline, terminal,
marine) will identify pre-designated primary incident command post facilities and their locations, and
options for other field incident command posts.

Each primary incident command post will have the following minimum materials:

e maps (sensitivity and operational atlases, tactics plans, GRPs)

e situation status boards

o spill response plans (the operational GOSRP and corresponding operational plan)
e communications systems, including radio, internet and telephone

13.1.1 Joint Information Centre

During a major incident, the project SMT and participating government agencies would require a formal
external communications plan and team. The joint information centre would provide the venue for all key
representatives in the response to prepare messages and communications for external parties jointly. The
joint information centre is generally located away from the command post but sufficiently near the centre
of activity. External affairs and press officers will be appointed to the joint information centre, so that all
messages will be approved by the command post before being issued.

13.2 Communications Network

An effective communications system is critical in managing and controlling day-to-day operations and
during emergency response situations. A communications system is used to direct personnel, vessels,
aircraft and ground transport and to receive information regarding the status, surveillance, logistics needs,
or other emergency requirements.
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The primary communications network is capable of total coverage throughout most of the operating area.
Backup systems, comprising single-side band and relays and satellite communications, provide a wide
range of coverage that may extend beyond the immediate spill operations area. Communications
resources for the Project will be listed in the operational plans (pipeline, terminal, marine).

Key considerations when implementing a communications network include:
¢ having sufficient communication specialists available
e being able to access weather forecasts

o having reliable communication among boats, vessels, vehicles, helicopters and oil spill response
commanders

e using intrinsically safe radios

o locating the radio-transmitting stations (ultra-high frequency [UHF] and very high frequency [VHF])
as high as possible

e using VHF in wooded areas because UHF signals are more attenuated by vegetation than VHF signals

e confirming that the radio transmitter can be seen from every point of the coverage area; maximum
range for use of repeater stations is about 100 km

13.3 Field Operations Support — Staging Sites

Forward staging sites are specific work sites that are set up as close to the spill operations sites as
practical. As needed, spill equipment trailers and support equipment are staged at these locations to allow
the resources to be deployed within minutes of activation. Equipment preparation, service and
maintenance can be performed at forward staging sites. Forward staging sites also provide field support
shelters, food, decontamination, and other logistical needs for response personnel. Key potential forward
staging sites will be listed in each operational plan (pipeline, terminal, marine).

Key considerations when selecting the forward staging sites include:

o safety and security

e accessibility by road, rail, air or water

e independent access to and from water

e available space for storing equipment

e suitability for landing helicopters

e ease of providing long-term logistics support (personnel changes, fueling and provisions)
¢ limiting environmental and socio-economic impacts of staging sites

The operations section chief designates a staging site manager to confirm that procedures are in place at
each forward staging site.
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13.4 Procurement

At the time of a spill, supplies, materials and contractors will need to be mobilized. The procurement
supervisor must be able to locate, purchase and expedite all materials and services not available at the
regional response centres and required by the SMT to clean up the spill.

Key initial activities for the procurement supervisor are:

e conveying a previously prepared stock of purchase order forms, open order files and stock cards to
support services at the command centre and forward staging sites

e coordinating with local and international sources for necessary personnel to perform tasks in the area
e processing approved requests for materials and services

e working with the finance section to set up procedures to authorize and account for expenditures

e working with the government liaison to identify local, regional and government resources

e issuing purchase order numbers to authorized contractors, merchants and vendors

e arranging with the customs advisor for the contractor or carrier to prepare equipment manifest, bills
of lading, and papers necessary for clearing customs, if applicable

13.5 Logistics Support — Equipment and Supplies

If a spill were to occur, the SMT would begin coordinating resources required for the expansion of
response operations into the long-term phase, if necessary.

Logistics, working with the planning section, will have the primary responsibility for establishing and
maintaining an expanded support network necessary to address the requirements of the potentially larger
and longer term response effort.

The overall support requirements for the long-term response will include expanded support in the
following areas:

e personal protective equipment and supplies for additional oil spill response personnel
housing and support for response personnel
material inventory control

assembly and maintenance yards
transportation

e resupply

e decontamination facilities

e waste handling

o food supplies

e potable water supplies

o fuel
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13.6 Transportation

Effective execution of a response may depend heavily on the ability to transport the necessary materials,
personnel and equipment to onshore and offshore sites for staging, deployment, operations and
demobilization. The transportation unit within the logistics section will control and coordinate the use of
vessels, aircraft, vehicles and heavy equipment assigned to the response.

Coordination scheduling and operational procedures at the time of a spill will be developed or
coordinated by the logistics section taking into account the planning cycle and tactics operations plans
discussed previously. Transportation needs must account for shift rotations of the response team
personnel.

Project transportation assets will be identified in each operational plan and may include land, marine and
air. Transportation plans and equipment for each operating area will take into account ways of delivering
personnel and response equipment to sites within safe operating parameters for strategic land, water,
shoreline and watercourse response locations identified in control point and GRP tactics guides under
various conditions, including:

e normal and adverse weather conditions
night and day

remote areas

winter season (snow and ice)

o limited visibility
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14 Education, Training, Drills and Readiness
Programs

14.1 Objectives

The effectiveness and success of any contingency plan depends to a large degree on regular exercising by
personnel. This helps personnel understand the roles and responsibilities and the process of integration by
the SMT and responsible agencies and stakeholders. Each oil spill response plan (pipeline, terminal,
marine) will list training and exercise requirements, including:

e personnel requiring training

e minimum training levels

e training and exercise frequencies

e requirements for management and operational staff

e integrated training and exercises with agencies, ministries, ROs and community representatives
e tabletop and deployment exercises

e training summary records

Education, training, and drills will be in compliance with the appropriate regulations and standards
(CAN/Z662) and will be detailed in the operational OSRPs.

14.2 Minimum Recommended Training

After all roles and responsibilities have been identified during the completion of the operational plans, a
training matrix will be developed. A specific training matrix will be included in each operational plan
(pipeline, terminal, marine).

14.2.1 Plan Familiarization

Plan familiarization and response strategy training will be offered to all project personnel with any
responsibility for spill prevention and response. The initial training session provides a detailed review of
both this GOSRP and the appropriate operational plans. After having received the initial course, SMT
personnel will receive an annual refresher course.

The major elements of the plan familiarization training program include:

e plan organization

e emergency notification

e immediate spill response procedures and activities
e  SMT responsibilities

e incident management and decision-making

e response resources

e scenarios and strategies

e training and exercise requirements

e plan review and maintenance
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14.2.2 Equipment

Response personnel will receive initial training on the use, maintenance and repair of spill response
equipment in their inventory. As necessary, personnel may have refresher training. However, using
equipment as part of the regular exercise schedule (see Section 14.3) is expected to keep personnel
proficient in operating the equipment and to confirm that the equipment is in good working condition.

Key training for equipment use and maintenance includes:

e pumps and skimmers

e boom connectors and anchoring

o small boat engines and handling

e radios and base stations

e generators, compressors and power packs

14.2.3 Incident Command

Personnel assigned to the SMT will be required to have training in the ICS and to practice their roles and
responsibilities through spill exercises. Training will encompass training to ICS levels (i.e., 100 to 400)
commensurate with their role. Key knowledge areas include:

e principles of ICS

e organization and lines of communication
e common assignments and responsibilities
e role responsibilities

e documentation and planning process

14.2.4  Specialized Courses

Specialized training modules are also offered to appropriate personnel. These specialized modules offer
an in-depth review of specific spill response activities. The modules may be offered through in-country
classroom training, through video or remote extension programs, or at other out-of-country locations.

Examples of specialized training modules are:

o SCAT

o dispersant use and applications

e insitu burning as a spill countermeasure

o wildlife hazing, capture and management

e upper level ICS and crisis management training

In addition to formal classroom and self-paced training programs, regular exercises and drills will enable
the response personnel to:

e practice response techniques and procedures
e test and use equipment
e review the functionality of operational GOSRP and operational plans
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14.3 Exercises and Drills
The objective of the exercise program is to conduct real-time drills that:

e demonstrate the operational capability of a representative sample of project equipment, management
and trained spill responders

o further the training of project and contract SMT personnel, advisors and spill responders
e identify areas within the ICS, training programs and response protocols that can be improved

To meet the overall program objective, a number of exercises will be conducted over a three-year period.
The three main types of exercises are notifications, equipment deployments and tabletops. Each exercise
type has a different emphasis and set of objectives that are selected to provide guidance in the exercise
design.

14.3.1 Notifications

The objective of the notification drill is to test the callout process and the ability to contact response team
members at various times.

Notification drills should be conducted quarterly for response personnel. These quarterly drills generally
are limited to the notifications required of a Level 1 response: the operational SMT, operations manager,
and government agencies.

Once a year, the notification drill would encompass Levels 2 and 3 responders.

14.3.2  Equipment Deployment
After each spill response deployment exercise, the control point or GRP will be reviewed to:

e confirm that information is accurate and complete
o verify the continuing suitability of the control point or GRP location, including:
e general access and all-weather access
e work area hazards, size and restrictions (e.g., powerlines, watercourse bank or shoreline stability)
e boat launching capabilities
e environmental sensitivities (e.g., sensitive wildlife habitat)
e shoreline and bottom characteristics
e watercourse width, depth and velocity

14.3.3 Tabletop

Tabletop exercises will be conducted biannually for key members of the SMT. Northern Gateway will
involve contractors, participating Aboriginal groups and government representatives in the tabletop
exercises, as appropriate. These management team exercises would typically include the development of a
scenario designed to address the following types of issues associated with emergency response
management activities:

o knowledge of the GOSRP and appropriate operational plans
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e proper notifications

e communications system

e coordination of other SMT response personnel with area-specific response teams

o the ability to coordinate effectively with potential responders and agencies outside the Project
o the ability to obtain prompt customs clearances

o implementation of emergency shutdown procedures, including evacuation of non-essential and
essential personnel

e identification and protection of sensitive areas and resources
e initiation of surveillance operations

e establishment of an incident command post and staging sites
e implementation of detailed incident assessment

e organization of response operations

e identification of appropriate response resources

¢ implementation of waste storage and disposal planning

The SMT tabletop exercise may satisfy notification and equipment deployment drill requirements if these
are designed to be an objective of the exercise activities.

14.4 Records
Each operational area for the Project (pipeline, terminal, marine) must:

e summarize mandatory emergency response training for employees annually, at intervals not
exceeding 15 months, that compares scheduled training to actual training received

e review training with employees at intervals not exceeding 15 months, but at least once per calendar
year

e retain annual training summary records permanently

o verify records of equipment deployment for response contractors and ROs

14.5 Plan Revision and Updates

The project OSRPs (general, marine, pipeline and terminal) are subject to annual review and updates, at a
minimum. Northern Gateway requires a review of, and possible update to, the GOSRP and the operational
OSRPs immediately after a substantial change occurs. The following operating condition changes would
be cause for a review and possible update:

e modification of oil transport or storage facilities, capacities, or secondary containment
e type of oil transported
e response procedures
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e response equipment requirements
e circumstances that may influence full implementation of the OSRPs

In addition, plan content should be reviewed and assessed for accuracy and recommended revisions or
updates following:

o spill exercises
e an actual spill response
e other incidents, from which learnings could be incorporated

Review of the OSRPs will ensure that the most accurate maps, drawings, and references are included.
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Appendix A  List of Future Appendices

The operational level General Oil Spill Response Plan will include appendices such as:

Appendix A Document Control

Appendix B Tiers 2 and 3 Incident and Responsibilities Checklists

Appendix C  Response Forms

Appendix D Response and Mutual Aid Contracts and Agreements

Appendix E Material Safety Data Sheets

Appendix F Dispersant Use Approval Process

Appendix G In Situ Burn Use Approval Process
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