Hearing Order MH-052-2018
Board File OF-Fac-Oil-T260-2013-03-59

Responses of:
Environment and Climate Change Canada,
Fisheries and Oceans Canada and Canadian Coast Guard,
Health Canada, Natural Resources Canada,
Parks Canada Agency and
Transport Canada
to

Information Request of District of North Vancouver

Trans Mountain Expansion Project
Reconsideration

Question #

DNV 1.1 - Recreational Boating

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence, 2.B.1 Enhanced Maritime
Situational Awareness
Topic 6: Marine safety, navigation, and disturbance – Transport Canada p.7

Preamble:

Parks in the District of North Vancouver (District) provide significant recreational
benefits and attract local, regional and international visitors. The District has 1.48
kilometres of shoreline at Cates Park/Whey-ah-Wichen (the Park) (including the Indian
Arm side) which is the largest waterfront park in North Vancouver. Waterfront access
in the parks is highly used and highly valued by residents and visitors. The Park is
highly used for special events as well as for its waterfront access and boat launch. The
Park boat launch is regionally significant as there are limited boat launching options
for recreational boats in the Burrard Inlet/Indian Arm. The Park is also used for nonpower boat activities, such as kayaking and canoeing.
The Oceans Protection Plan (OPP) has a number of initiatives that relate to recreational
boating, including: Enhanced Maritime Situational Awareness, Proactive Vessel
Management, Reducing the Threat of Vessels on Marine Mammals, and Abandoned
Boats.

Request:

a) Do any of the updated initiatives in the OPP, in light of the Trans Mountain
Expansion Project, address or affect recreational boating in the District?
b) Are there any plans to look at recreational boating access for Burrard Inlet
from a socio-economic perspective?

Response:

a) Transport Canada
There are two initiatives under the OPP that TC is engaged in that apply to
both recreational and commercial vessels. Specifically, the National Strategy
to address wrecked and abandoned vessels includes several measures to
prevent and remediate abandoned and wrecked vessels from Canada’s coastal
and inland waters. In addition, work under the OPP and the Whales Initiative
to reduce acoustic and physical disturbance from vessels includes measures
targeted at vessels of all sizes, including recreational boats. For example, in
July 2018, Transport Canada implemented mandatory changes to the course
curriculum and exam for obtaining the Pleasure Craft Operator Card, the most
common proof-of-competency for operation of a power-driven craft in Canada
as required by the Competency of Operators of Pleasure Craft Regulations.
The changes include information regarding boating in the presence of whales,
including maintaining minimum distances, and would have an impact on
recreational boaters across Canada. Fisheries and Oceans Canada will provide
additional information on measures affecting recreational boaters under the
Marine Mammal Regulations.
Fisheries and Oceans Canada
Amendments to the Marine Mammal Regulations (MMR) were published in
the Canada Gazette, Part II on July 11, 2018. The amendments strengthen the
rules governing human activities affecting marine mammals such as whale

watching, but apply to all boaters including recreational vessels. As part of
publishing the amendments to the MMR, Fisheries and Oceans Canada also
prepared and published a Regulatory Impact Analysis Statement (RIAS) for
the regulations. A copy of the RIAS which details the anticipated costs and
benefits of the amendments can be found in the Canada Gazette, Part II,
Volume 152, Number 14.
b) Transport Canada
TC currently has no plans to look at recreational boating access for Burrard
Inlet from a socio-economic perspective.
Responding
FAs:

Transport Canada, Fisheries and Oceans Canada

Question #

DNV 1.2 - Anchorages

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence, 2.B.8 Anchorages

Preamble:

As part of the OPP, Transport Canada is developing a national anchorages initiative for
the identification of anchorages and best practices for the behavior at anchor (outside
of the jurisdiction of a Canada Port Authority or a public port). The goal is to ensure
that no one coastal community is overwhelmed with large freighters in their near shore
waters. This initiative will lead to the development of a national anchorage framework
and best practices guide for ships at anchor.

Request:

a) Are there any changes planned to the existing anchorages in Burrard Inlet in
the vicinity of the District? This includes any new anchorages or changed use
of existing anchorages.
b) It is noted that the anchorage initiative will develop a best practices guide for
ships at anchor outside of ports. Will any new approaches identified in the
proposed best practice guide for ships at anchor be reviewed for potential
application within the port?

Response:

Responding
FA:

a) Burrard Inlet is within Vancouver Fraser Port Authority’s jurisdiction.
Transport Canada has redirected this information request to the Vancouver
Fraser Port Authority for response, as they are best placed to provide
information on this subject matter.
b) As part of the national Anchorages Initiative, Transport Canada will be
developing a Best Practices Manual for ships at anchor. Although under
normal operating conditions, port authorities assign and manage anchorages
within their boundaries, this Manual will be available for use by any entity
wishing to reduce the impact of ships at anchor.
Transport Canada

Question #

DNV 1.3 - Regional Response Planning

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence, 2.B.12 Regional Response Planning
p.16

Preamble:

Regional Response Planning is a key element of the OPP that will bring together
results from other initiatives and apply them to planning, preparedness and response for
marine oil spills. The pilot project is building integrated plans that include notification
and alerting procedures. The plans will include risk assessment based on a
methodology developed collaboratively.
The guidance document prepared by Health Canada (2018) is directed primarily at
public health and emergency management practitioners responsible for the public
health management of chemical incidents. It is intended to assist in the development of
emergency preparedness plans and in the design of scenarios for emergency exercises.
The Health Canada (2018) section on evacuation and sheltering in place notes that
public safety should be the over-riding priority.

Request:

a) How are Health Canada recommendations being incorporated into regional
response planning for the Lower Mainland?
b) Will there be a specific annex in the Greater Vancouver Integrated Response
Plan (“GVIRP”) and an emergency exercise which provides information for
first responders and the environmental unit in the Unified Command regarding
air quality considerations for public and first responder safety?
c) Will there be emergency exercises for a marine spill scenario which includes
air quality issues and coordination with local governments and appropriate
local heath authorities for making evacuation or shelter in place decisions?
d) What real-time air quality data will be provided to local emergency planners in
the event of a large or credible worst-case scenario spill and how quickly will it
be provided?
e) When a marine spill happens, who decides what area comprises the initial
hazard risk area for immediate response?
f) Is Health Canada planning to utilize the national public emergency alert system
in the event of a significant marine oil spill in Burrard Inlet?
g) What are the expected time frames for acute exposure limits for air quality
contaminants to be within safe categories in the event of a large-scale marine
spill? How long might a shelter in place order be required?

Response:

a) Canadian Coast Guard: Environmental response planning in the Lower
Mainland and South Coast is ongoing as part of regular Coast Guard spill
response preparedness activities. The Canadian Coast Guard Marine Spills
Contingency Plan – National Chapter establishes the requirement for

Geographically Specific Response Planning, and the Coast Guard is working
directly with Indigenous communities and other partners on the Lower
Mainland and South Coast to develop Geographically Specific Response Plans,
like the Greater Vancouver Integrated Response Plan. Plan development
includes input from other agencies with responsibility for responder and public
safety, and would include recommendations from Health Canada. This process
is ongoing and as plans are developed, they will be jointly exercised, updated
and collaboratively maintained going forward. The planning approach and
lessons learned from the two-year Regional Response Planning pilot project in
northern British Columbia will be incorporated into ongoing Coast Guard
environmental response planning in southern British Columbia, including the
Lower Mainland, where applicable.
b) Canadian Coast Guard: Please refer to Annex attached of the Greater
Vancouver Integrated Response Plan: First Responder Guidelines which
includes guidance of responsibilities and initial actions that may need to be
taken. Human health and safety is a key priority for all First Responders.
Within the Incident Command System, air quality impacts on health and safety,
are the direct responsibility of the Safety Officer within the Command Staff of
the Incident Command organization. The Safety Officer receives direct input
from the Environmental Unit and Health Unit. The members of these units
will be comprised of some or all the following agencies: Environment and
Climate Change Canada, BC Ministry of Environment and Climate Change
Strategy, Health Emergency Management BC, Health Canada, First Nations
Health Authority, Vancouver Coastal Health, and other agencies as needed.
These agencies ensure that the health and safety of First Responders and the
public are taken into consideration with regard to all aspects of the incident,
including air quality impacts.
c) Canadian Coast Guard: The CCG holds regular emergency incident response
(Environmental Response, Search and Rescue) exercises within the Project
area and, as a partner in health and safety during responses, Health Canada is
able to partake in exercises and create exercise specific objectives that can be
tested during the exercise. All responsible agencies are encouraged to test all
aspects of their planned responses to incidents, including (but not limited to)
air quality issues. The CCG recently led a large Incident Response Exercise in
September 2018, Exercise Salish Sea. The scenario for this exercise simulated
a large vessel on fire, part of this exercise focused on the toxic fumes that
would be emitted from such an incident, requiring air quality considerations for
both First Responders and the surrounding communities.
d) Environment and Climate Change Canada: ECCC is unaware of what realtime air quality data may be provided to local emergency planners in the event
of a large or credible worst-case scenario spill, but suggests that near-real-time
air quality data could be obtained from the BC Current Air Quality Data page.
e) Canadian Coast Guard: The initial hazard risk area for immediate response is
determined by the Canadian Coast Guard Environmental Response
Watchkeeping Officer, based on established assessment processes and
standards. This process involves identifying hazards / pollutants, resources at
risk, as well as impacted areas (shoreline and / or marine). This function is

done in conjunction with Indigenous, federal, provincial and municipal
partners, and other stakeholders.
f) Health Canada: Decisions concerning whether to issue an alert using the
National Public Alerting System for the purposes of assisting with response
and consequence management efforts in the event of a marine oil spill in the
Burrard Inlet would be made on a case by case basis and in collaboration with
federal and other implicated authorities.
g) Health Canada: From a human health perspective, the potential risks of acute
exposure to contaminants resulting from a marine spill of diluted bitumen
would depend on a number of factors including, but not limited to, the
composition of the spill materials, volume of the spill, proximity to receptors,
environmental conditions (e.g. temperature and wind speed), rapidity of spill
response, effectiveness of spill containment, and the rapidity of notification of
the public/potentially exposed people. As a result, Health Canada cannot
express an opinion at this time on the specific time frame during which air
contaminants resulting from a marine oil spill would not cause acute human
health effects. For similar reasons, Health Canada cannot express an opinion at
this time with respect to the duration of a shelter-in-place order associated with
a marine spill were such an order to be made. The duration of such an order
would depend on several factors specific to the incident at issue, including but
not limited to exposure levels and the duration of the exposure.
Responding
FA:

Canadian Coast Guard, Environment and Climate Change Canada, Health Canada
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EMERGENCY NUMBERS: SPILL REPORTING AND NOTIFICATIONS
Spills of oil or hazardous materials into marine waters must be reported as defined under
Canadian Environmental Protection Act, 1999 (CEPA); Fisheries Act, 1985; Canada
Shipping Act 2001, 2001(CSA 2001) (Vessel Pollution & Dangerous Chemical Regulations
s.132 & s.133)and the BC Environmental Management Act,2003 (Spill Reporting
Regulation).

SHIP-SOURCE OR MYSTERY-SOURCE SPILL, call:
Canadian Coast Guard Marine Pollution Reporting Line: 1-800-889-8852

SPILL FROM WESTRIDGE TERMINAL, call:
National Energy Board regulated pipelines and facilities: Transportation Safety Board
Reporting Hotline at 1-819-997-7887

LAND–BASED SPILL, call:
BC Spills Reporting Line: 1-800-663-3456

CANUTEC: 1-888-226-8832

Local Emergency Services: 911
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GVIRP ACTIVATION CHECKLIST: DAY 1
Priorities for Day 1:
.
.
.
.
.
.
.
.
.

Ensure health and safety of responders and the public (See Appendix 5: First Responder
Guidelines)
Protection of the environment, minimization of impacts
Incident stabilization
Notification of the GVIRP response partners
Establish situational awareness and complete assessment
Establish UC
Initiate GVIRP, stand up ICP, including EU and Liaison Officer function
Unified media outreach, standing up JIC, if appropriate
Establish Common Operating Picture

Actions:
Pre-Activation of the GVIRP
TASK

RESOURCE /
REFERENCE

WHO

Incident is reported.
Pollution Report initiated and forwarded to appropriate
Duty Officer.

EMBC/ CCG (Marine
Communications
and Traffic Services
or ROC)/ NEEC/
NEB

Initial Assessment to determine significance of incident;
may immediately dispatch response resources, if
warranted.

Duty Officer*

Decision to proceed to activate the GVIRP.
Contact Lead Agency Communications personnel.

Duty Officer(s)
and/or Sr.
Response Officers

*N.B. – Under, or with, the authority of the Superintendent, Environmental Response.
Activation of the GVIRP: Initial Response Phase
TASK

WHO

Initiate transfer of Command from Duty Officer(s) to Initial
Unified Command.

RESOURCE /
REFERENCE
ICS 201

Alert the GVIRP Response Partners.

Initial UC

Set initial response objectives.*See Appendix 12: Initial
Incident Objectives for Spills

Initial UC

ICS 201-2
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Coordinate, contract and/or confirm appropriate resources to
ensure an effective response (initial attack) is immediately
initiated; ensure First Nations are able to stand up
representatives to attend to protection of critical sites,
providing guidance to responders.

Initial UC

TASK
Coordinate initial conference call with the GVIRP response
partners.

RESOURCE /
REFERENCE

WHO
EMBC/
Initial UC

Conduct initial conference call to provide incident briefing
with the GVIRP Response Partners, including confirming UC
membership and establish ongoing briefing schedule (see
GVIRP Activation Coordination Agenda for detail of discussion
points).

Initial UC

GVIRP
Activation
Coordination
Conference Call
Agenda;
ICS 201

Stand up ICP.
Establish appropriate ICS organizational structure.
Determine if there is a need to expand.

UC

ICS 201-3, 207

Establish ICP facility, determining location.

UC/ LSC

Identify and order necessary tactical resources.

UC/OSC

Conduct Command and General Staff meeting.

UC

ICS 201

EU Leader

ICS 232, GRSs
Annex C: EU
Tool Kit

Conduct EU Coordination Call to stand up EU and begin
identifying RAR.
Implement initial monitoring plan to collect samples.
Prioritize sensitive areas for protection.

Establish Response Safety Plan.

EU Leader
PSC/ Situation
Unit Leader
SOFR

Establish JIC.

IOFR

JIC Manual

Issue initial media release.

IOFR

JIC Manual

Establish Liaison with Assisting and Cooperating Agencies,
their EOCs and Stakeholders.

LOFR

Identify high risk/high consequence vessels/cargoes, in-port
or arriving.

PSC
VFPA

Consider need for fisheries, beach closures.

UC/EU

Establish twice-daily schedule for briefings.

UC

Conduct elected official brief.

LOFR

Develop Common Operating Picture.

Daily briefings
agenda
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Establish Operational Planning Phase as soon as possible.
Use ICS Planning “P” to schedule daily meetings and
development of IAP, as per ICS Planning “P”.
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PREAMBLE
The document you are reading has been coined the Greater Vancouver Integrated Response
Plan (GVIRP) for Marine Pollution Incidents and is designed to serve as the guide for multiagency on-water response to serious oil pollution events in the area of English Bay and Burrard
Inlet. Born of experience and necessity, it is the product of an impressive cooperative effort
by Federal Departments, First Nations, Provincial Ministries, Municipalities, the Port
Authority and private enterprise, including the Vancouver Aquarium and Western Canada
Marine Response Corporation.
The GVIRP is, for the moment at least, comparatively unique in its goal to bring together a
geographically focused, comparatively detailed, operational plan that will bring dozens of
entities under a single command umbrella. It is designed to inform and steer, but will also
serve as a basis to gather a team and adapt to complex, rapidly changing events. It is a
localized, tactical plan for managing and supporting operations in the marine environment in
the event of a major pollution incident. It is designed to be finite in its application, from alarm
to denouement and mission closure. It may help inform longer-term efforts, and must be able
to serve an effective segue to those requirements, but the Plan cannot take into account such
long-term necessities.
Any major incident on the waters of the Port of Vancouver will invariably impact on hundreds
of thousands of people and touch on multiple jurisdictions that abut or overlap in the area.
Bringing the capabilities of those jurisdictions to bear, coherently and effectively, is the
underlying aim of this Plan.
This Plan will focus on ship-source and mystery-source spills of liquid petroleum in the marine
environment as covered under the Canada Shipping Act, 2001. As such, Canada’s regulatory
framework points to the Canadian Coast Guard (CCG) to serve as the designated Lead Agency
to oversee the response for these types of spills. Under the intent of the GVIRP, CCG reiterates
its’ commitment to fulfill this responsibility in the active role of Incident Commander for
responses within the Plans’ boundaries.
While the Canadian Coast Guard can choose to command an incident in isolation, and often
must in the case of minor spill events, current incident management doctrine points to Unified
Command (UC), within a structure of the Incident Command System (ICS). This is the very
approach that the GVIRP serves to promote and put into motion.
Fortunately, British Columbia is well advanced in the practice of ICS. It has been in use for
years provincially, has expanded consistently in municipal response organizations, is often
adhered to in First Nations’ response frameworks and is being applied as the Canadian Coast
Guard’s tool of choice for incident management. Incident Command, in addition to bringing
predictable organization, phraseology and planning cycles to an incident, familiar to many, is
renowned for two key principles: the safety of those involved at the coal face of operations and
an emphasis on effective communications to achieve positive operational outcomes. This Plan
strives for nothing less.
The GVIRP will describe the sequence of events for a major oil pollution incident; from initial
alarm, to assessment and alert protocols, to the standing up of an Incident Command Post. It
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will delve in some detail into the all-important streams of communications internal to the
operational team, as well as externally to serve the public interest and concerns for public
safety. With municipal and provincial assistance, the Lead Agency will strive to bring an
Incident Command Post (ICP) into play within 24 hours and emphasize the formation of a Joint
Information Centre (JIC). The JIC may not necessarily be co-located with the ICP, but will be
connected and informed by its efforts and capable of meeting the information demands of the
public, Governments and the media.
This Plan will describe the key regulations, powers and authorities in play should a pollution
event occur. It will provide guidance for preparing, exercising and building the fabric of
response to such an incident. It will have contact points, check-lists and contingency responses
to be considered until the ICP is in place and is able to bring the initial coordinating efforts to
bear on what will likely be a murky and confusing initial operational scenario. Most of all, it
will describe the requirements of the ICP and the means by which the range of participants will
come together to apply our energies effectively.
Roger Girouard
Assistant Commissioner, Canadian Coast Guard
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COOPERATING ORGANIZATIONS
The Greater Vancouver Integrated Response Plan for Marine Pollution Incidents is intended
as a framework to guide an active, integrated and cooperative response to a marine oil pollution
incident within the waters of Burrard Inlet including English Bay and Indian Arm.
The development of this Plan serves to build the valuable relationships across the multiple
jurisdictions and stakeholders that are often involved in response to a marine pollution incident.
The Plan’s development was guided by the following principles:








Collaborative developement and implementation
Shared and ongoing commitment to the Plan
Commitment to the use of the Incident Command System
Respect of authorities, roles, relationships and culture
Transparency
Understandable to a large range of audiences
Based upon sound scientific principles

The following organizations were instrumental and agree in principal to support the
implementation and ongoing maintenance of the Plan:
Federal Government
Canadian Coast Guard
Fisheries and Oceans Canada (DFO)
Environment and Climate Change
Canada
National Energy Board
Public Safety Canada
Transport Canada
First Nations
Squamish Nation
Tsleil-Waututh Nation
Musqueam Nation
Provincial Government
BC Ministry of Environment
Emergency Management BC

Local Governments and Authorities
City of Burnaby
City of North Vancouver
City of Vancouver
District of North Vancouver
District of West Vancouver
North Shore Emergency Management
Office
First Nation Health Authority
Vancouver Coastal Health Authority
Vancouver Fraser Port Authority
Private
Vancouver Aquarium
Western Canada Marine Response
Corporation
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1000 INTRODUCTION
Response to a marine pollution event within Greater Vancouver would potentially involve
multiple stakeholders and jurisdictions. This underscores the complex nature of managing a
response to a spill in this area with overlapping mandates. To address this challenge, this
integrated plan clarifies roles and responsibilities and establishes how principal organizations,
including the Polluter, will work together in response to a spill in Burrard Inlet 1.
The Greater Vancouver Integrated Response Plan is a localized, operational plan that acts as
a guide during emergency response to a marine pollution incident. It will help to inform
others how key response organizations intend to work together and integrate into a unified
response. The national oil spill response regime recognizes that it is the Polluter who is
responsible for its spill and an appropriate response. In addition to recognizing the Polluter’s
responsibilities, the GVIRP clarifies the roles and importance of local government
authorities, First Nations and others, in the collaborative efforts needed for success within
this area.

1 Burrard Inlet, as defined and covered by this Plan, is the geographical area extending from Point Atkinson and Point

Grey on the west to Port Moody on the east, including Indian Arm. Note that this delineation does not limit response to
impacts beyond these boundaries from a marine pollution incident emanating from within Burrard Inlet.
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1100 INTENT OF THE GVIRP
1110 PURPOSE
The purpose of the Plan is to promote a consistent and predictable response to a ship-source
or mystery-source pollution incident in the marine environment within Burrard Inlet.
As a localized operational plan, the GVIRP will provide a common understanding among
parties that are involved in or affected by a marine pollution incident with the following
objectives as seen in Figure 1:
To establish a common framework for
multi-agency coordination amongst the
Polluter, local, provincial and federal
departments based on the existing
federal and provincial inter-agency
concepts of operations

To describe the elements of
preparedness required to ensure
operational success

Objectives:
To describe the governance, legal
authorities, jurisdictional responsibilities
and the roles and responsibilities of all
agencies during operational response,
especially clarifying the Lead Agency

To utilize the Incident Command System
as the standard incident management
system for all inter-agency response and
to integrate the principles, protocols and
terminology throughout planning and
operational processes

Figure 1: Response Planning Objectives

1120 SCOPE
This Plan:









is a marine based response plan and will be implemented in the event of an incident
stemming from a ship-source (including spills from Oil Handling Facilities (OHFs)
during ship to shore transfer) or mystery-source spill that impacts the marine
environment.
is an operational response plan and as such focuses on actions relating to response
such as preparedness, notification, alerting, assessment, containment, cleanup and
recovery. It does not address prevention.
will have a geographic focus of Burrard Inlet, as defined by this Plan, extending from
Point Atkinson and Point Grey on the west to Port Moody on the east, including Indian
Arm (see Figure 2); the Fraser River and Delta Port will be added in a future phase of
plan development. This delineation does not limit response to impacts beyond these
boundaries from a marine pollution incident emanating from within Burrard Inlet.
will address releases of petroleum in any form, including crude oil, fuel oil, sludge, oil
refuse and refined products.
is primarily intended for large scale, complex incidents where Unified Command is
established; however, it applies to all oil marine pollution incidents regardless of
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size since all incidents require a level of notification and alerting and assessment as
described in the Plan.
assumes that all responders will operate and are capable of using the Incident
Command System.
does not replace or supersede existing response plans made by Governments or
Industry Partners; this Plan is to compliment those existing plans and harmonize
response actions specific to marine events in Burrard Inlet.

Figure 2: Geographical Area of the Plan

1130 RELATIONSHIP OF THE GVIRP TO OTHER PLANS
The GVIRP serves as an area plan as defined by the CCG Marine Spills Contingency Plan –
National Chapter. It focuses on area specific aspects of response planning and identifies the
mandates, roles and responsibilities of jurisdictions within the Greater Vancouver area,
specifically the Burrard Inlet (for more detail, see Appendix 1: GVIRP Response Partner Roles
and Contact for Burrard Inlet and Appendix 2: Authorities for Marine Pollution Response).
As such, this Plan compliments existing plans created by any jurisdiction within the plan area
as well as the existing marine pollution response regime. However, any existing plans,
including regulated industry spill response plans, should be adapted to expect CCG integration
into UC as Incident Commander (IC) for incidents that occur in Burrard Inlet (as defined by
this Plan) and for which CCG is the designated Lead Agency. This Plan should be considered
in conjunction with existing plans and the framework as a whole and is not a standalone
document.
The following provides a list of examples of additional plans, policies and guidelines that
would conceivably support a response in Burrard Inlet.
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Municipal/Regional
City of Vancouver Emergency Plan
City of Burnaby Emergency Plan
City of North Vancouver Municipal Emergency Plan
District of West Vancouver Municipal Emergency Plan
District of North Vancouver Municipal Emergency Plan
North Shore River Response Protocol
North Shore Land, Air and Fresh Water Spill Response Guideline
Vancouver Community Health Services Disaster Response Plan
Provincial Government
British Columbia Emergency Management System
BC Ministry of Environment Marine Oil Response Plan
BC Hazardous Materials Response Plan
Federal Government
Marine Spills Contingency Plan – National Chapter
Federal Emergency Response Plan
CCG Incident Management Handbook
CCG National Preparedness and Response Policy
First Nation Plans
Tsleil-Waututh Nation Oil Spill Response Plan and Preparedness Assessment
Industry Response Plans
Western Canada Marine Response Corporation (WCMRC)
Trans Mountain Westridge Terminal Emergency Response Plan
National Energy Board (NEB)–regulated pipelines and related facilities (e.g. interprovincial pipelines and oil handling facilities)
OHFs’ Oil Pollution Emergency Plans
Ship Oil Pollution Emergency Plans
Port Information Guide

1200 RESPONSE PARTNERS IN BURRARD INLET
Emergency management in Canada is a shared responsibility, relying on ongoing cooperation
and communication between all levels of government.
In the event of a marine pollution event, the current national oil spill response regime
recognizes that it is the Polluter who is ultimately responsible for its spill and the response in
an appropriate and timely manner. The response to a marine pollution event within Greater
Vancouver, however, would potentially involve multiple stakeholders and jurisdictions.
Additional support from First Nations, local government and other stakeholders will likely be
needed for spills that are, or threaten to, impact shoreline, communities or wildlife.
Consequently, these local representatives should be given the opportunity to fill a role in the
response in relation to their jurisdiction and/or expertise.
This section discusses the authorities and interests of the key response partners in Burrard Inlet,
how a Lead Agency is designated and how coordination of multiple agencies is to be
established.
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1210 ROLES, RESPONSIBILITIES AND AUTHORITIES

Federal Government
The Government of Canada uses a collaborative “whole-of-government” approach for shipsource oil spill prevention, preparedness, response and recovery. Key federal departments
work with private industry, as well as provincial and municipal governments, to ensure an
incident is responded to in a coordinated manner.
Canadian Coast Guard
The Canadian Coast Guard) is the lead federal agency for the response component of Canada’s
Marine Oil Spill Preparedness Response Regime as stipulated by both the Oceans Act, 1996,
Section 41 and the Canada Shipping Act, 2001. As a complement to the industry regime
capability, the CCG also maintains a considerable preparedness capacity if an immediate
response is required when the Polluter is unknown, unwilling or unable to manage a response.
The CCG’s Environmental Response (ER) program ensures an appropriate response for any
ship-source or mystery-source pollution incident in waters under Canadian jurisdiction.
The CCG serves as the designated Lead Agency for all ship-source and mystery-source marine
spills. Under the intent of the GVIRP, it is the commitment of the CCG to fulfill this
responsibility in the active role of Incident Commander for responses within the Plans’
boundaries. If the Polluter is unknown, unwilling or unable to respond to a marine spill, the
CCG has the responsibility and authority on behalf of the Government of Canada to take over
and direct the response.
Environment and Climate Change Canada
Environment and Climate Change Canada (ECCC) administers laws and regulations that
address a wide range of complex environmental issues. The department protects Canadians
and the environment by providing partners with science-based advice to better prevent, prepare
for, respond to and recover from environmental emergencies.
In the event of a pollution-related emergency, ECCC’s National Environmental Emergencies
Centre (NEEC) is the departmental focal point for scientific advice and technical support.
Available 24/7, the NEEC offers a number of services to effectively manage an environmental
emergency and reduce its impacts, such as:








site-specific weather forecasting
spill trajectory modelling
fate and behaviour of hazardous substances
environmental sensitivity mapping
establishment of clean-up priorities
shoreline clean-up assessment techniques
advice on the protection of sensitive ecosystems and wildlife (e.g., migratory birds)

ECCC’s main regulatory responsibilities are defined in Canadian Environmental Protection
Act, 1999 and the Fisheries Act, 1985. Specifically, these Acts require those responsible for
an emergency to notify the government of a real or potential pollution release and to take
appropriate response measures in a timely manner. ECCC has the authority to assess these
measures and, if necessary, require that additional actions are taken to ensure the environment
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and Canadians are protected and adverse effects are mitigated. The Emergency Management
Act, 2007; Migratory Birds Convention Act, 1994 and Species at Risk Act, 2002 are other
examples of key Acts that govern ECCC’s role in environmental emergencies.
ECCC develops and maintains policies, plans, agreements and procedures on environmental
emergencies and works with partners so that the response to environmental emergencies is
timely and effective, and informed by the best scientific and technical advice available. Our
partners include other federal departments, other levels of government, the private sector and
international organizations.
Transport Canada
Transport Canada (TC) is responsible for developing and administering policies, regulations
and programs to protect the marine environment, to mitigate the impact on the environment of
marine pollution incidents in Canadian waters and to ensure the safety of the general public.
Through regulatory oversight, inspections and enforcement measures, TC seeks to ensure
prevention and preparedness respecting marine discharges of a pollutant from a vessel or
discharges of oil from an oil handling facility engaged in loading to, or unloading from, a
vessel. The regulatory frameworks fall under the Canada Shipping Act, 2001, Arctic Waters
Pollution Prevention Act, 1985 and are aligned with international conventions and guide lines
made under the International Maritime Organization. These provide the framework for the
department's comprehensive marine safety inspection and enforcement programs.
TC ensures that the appropriate level of preparedness is available to respond to marine oil
pollution incidents in Canada of up to 10,000 tonnes within prescribed time standards and
operating environments. The regime is built on the principle of cascading resources, which
means that in the event of a spill, the resources of a specific area can be supplemented with
those from other regions (geographic areas) or from our international partners, as needed. For
the west coast of British Columbia the Transport Canada certified response organization (RO)
is Western Canada Marine Response Corporation.
With respect to the regime itself, TC is responsible for ensuring that certified ROs and
prescribed OHFs meet the regulatory requirements and priorities set out in the RO and OHF
standards, and for monitoring the thoroughness of RO and OHF operations and the
effectiveness of the regime. As part of its regulatory mandate, TC maintains oversight to
ensure the adequacy of the regulations and planning standards.
Public Safety Canada
Public Safety Canada is responsible, through the all-hazards Federal Emergency Response
Plan, for coordinating an integrated federal response when an incident may lead to a provincial
Request for Assistance, affects multiple jurisdictions and/or government institutions, directly
involves federal assets or responsibilities, affects confidence in government or affects other
aspects of the national interest. During significant marine pollution events Public Safety
Canada will act regionally, in collaboration with the Federal Coordination Group, and
nationally through the Government Operations Centre and the Federal Emergency Response
Plan’s governance structure, to support primary federal response activities and coordinate with
the Province of BC.

First Nations
Tsleil-Waututh
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The Tsleil-Waututh people have lived along the shores of Burrard Inlet since time out of mind.
The name Tsleil-Waututh means People of the Inlet in the hən̓q̓əmin̓əm̓ language. Their
ancestors, who numbered in the many thousands, maintained villages around Burrard Inlet,
and intensively used all of the natural resources there, especially marine and intertidal
resources.
The Tsleil-Waututh Nation (TWN) has a long-held legal obligation to protect and steward the
water, land, air and resources in Burrard Inlet. This stewardship obligation, handed down from
their ancestors, includes the responsibility to protect or restore conditions that provide the
environmental, cultural, spiritual and economic foundation for their community to thrive.
Squamish Nation
The Indigenous Squamish since Time Immemorial, a sacred oath of inherent spirituality,
traditional ceremony customs through the skxwu’mish language’ “is who we are” “our past is
the strength” for future generations.
The Squamish Nation claims aboriginal title and rights to skxwu’mish7ulh (Squamish
territory; literally “of/belonging to the Squamish”), the lands and resources of southwestern
British Columbia in an area encompassing the entire Squamish Valley drainage system, all of
Howe Sound, and all of Burrard Inlet, False Creek area, Ch’ech’el-hi7kw, elksn, p’ekwcha,
se’nakw (Kitsilano I.R. 6) False Ck South end of Burrard St bridge, st’it’ewekw, ch’a7ens
and skwekw’ants (not an exhaustive list of place names).
Squamish Territory: variants of the term “Squamish” have been used consistently in historical
records to identify the aboriginal residents of the Squamish Valley, Howe Sound, and Burrard
Inlet. Skxw’umish (“Squamish”), transcribed as “Chomes,” is first known to have been
recorded on August 20th, 1827 in the Hudson’s Bay Company’s Fort Langley Journal. Other
transcriptions of this same term appearing in this journal include “Whooms” “Whomes,” and
“Whoomus.” On September 25th, 1828, for example, the Fort Langley Journal noted that “200
Canoes of Whooms [Squamish]” stopped at Fort Langley “on their way to Burrards Canal
[Burrard Inlet] for the winter“(Macmillan & McDonald, 1827-1830:80).
At the time of British sovereignty in 1846, Squamish people occupied many villages along the
Elaho, Ashlu, Squamish and Cheakamus Rivers, as well as village sites around Howe Sound,
False Creek and Burrard Inlet. Each village contained cedar plank houses constructed along
the shoreline or riverbank at a site that offered defense from their enemies, fresh water and
easy transportation routes. Squamish Valley residents also maintained seasonally-occupied
villages in Burrard Inlet, at places such as False Creek, Mission and Capilano.
Squamish Nation’s historic background reflects on present day abundance, to protect
andrestore future abundance and roles and responsibilities Quick response time will determine
success of partnerships. At least 24 species of fish, 15 species of beach foods, 10 species of
land mammals, 3 species of sea mammals, 25 species of birds, and 47 species of plants
comprised the traditional Squamish diet. (Kennedy & Bouchard 1976a; 1976b; Bouchard &
Turner 1976).
While the Squamish diet was varied, by far its most important elements - shared by other
Central Coast Salish groups – were five species of anadromous Pacific salmon. Concerning
the importance of salmon to the Squamish people, one ethnographer commented in the 1890s
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that salmon to the Squamish was “what bread is to the European and rice to the Oriental, and
great was the distress and famine if the salmon catch was poor” (Hill-Tout 1900:490-491).
Today’s aspirations are to work with like-minded entities to build a strong defense to protect
and enhance Greater Vancouver Burrard Inlet. Squamish Nation’s desire and interest is to
have a meaningful, collective and collaborative partnership to address any deleterious spills in
Burrard Inlet. All bureaucracies must work together for the health and safety of Burrard Inlet;
all future societies and generations depend on our environment cleanup plans of today.

Provincial Government
British Columbia Ministry of Environment
The British Columbia Ministry of Environment (BCMOE) is responsible for the protection,
management and conservation of BC’s water, land, air and living resources. Its expertise in
science, research and analysis are central to supporting all its responsibilities. BCMOE is the
lead provincial ministry responsible for responding to spills of hazardous materials and
harmful substances. The Environmental Emergency Program develops and implements tools
to prevent, prepare for and respond to oil spills, chemical spills and spills of any substance that
could disturb or harm the natural environment of British Columbia. Environmental Emergency
Response Officers are strategically placed around the province to assess and give guidance in
the event of an emergency. These response officers and other technical staff serve in functional
positions within the Incident Command System framework. Monitoring and enforcing
compliance with environmental laws and regulations is achieved by administering the
Environmental Management Act, Spill Reporting Regulation and Spill Cost Recovery
Regulation.
The fundamental principles that guide BCMOE during an environmental emergency consist of
the following:







Polluter-pay principle
Emergency management is a unified and shared responsibility among all
jurisdictions affected
Emergency planning and response is in accordance with best practices
Response strives for a net environmental benefit
Response decisions are based on fairness and transparency
The primary role of a government is to demonstrate and apply governance

Emergency Management BC
Emergency Management BC (EMBC) is the Province's lead coordinating agency for all
emergency management activities, including planning, training, testing and exercising, to help
strengthen provincial preparedness.
This work is done in collaboration with local governments, First Nations, federal departments,
industry, non-government organizations and volunteers. These steps taken in advance of a
disaster will help the response effort, and help British Columbians along the road to recovery.
The Emergency Program Act, 1996 and the associated regulations provide the legislative
framework for the management of disasters and emergencies in BC. This Act enables
declarations of states of emergencies.
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Local Governments
Burrard Inlet is the host of an active and vital port that operates along the shores of eight
municipalities (City of Vancouver (CoV), District of West Vancouver (DWV), District of
North Vancouver (DNV), City of North Vancouver (CoNV), City of Burnaby (CoB), City of
Port Moody (CoPM), Village of Belcarra and the Village of Anmore). Although local
governments may not have a legislated lead role in a response to a marine pollution incident
in Burrard Inlet, their input is critical to a successful response. Citizens expect their local
authorities to advocate for what is important to the community and therefore while local
governments do not have jurisdictional or legislative oversight, they do provide important input
during a response.

Industry
Canada’s Marine Oil Spill Preparedness and Response Regime is designed to ensure that
industry has the capability to clean up its own spills. Under the Regime, industry is required
to maintain a 10,000 tonne response capability, covering marine regions south of 60° N latitude
in Canada.
The regime requires the establishment of an industry-funded Response Organization
possessing equipment and personnel adequate for spill response on behalf of its member
companies. ROs are certified every three years by Transport Canada. The Western Canada
Response Corporation is the relevant RO for Burrard Inlet. Certain vessels that transit
Canadian waters are required to have a ship oil pollution emergency plan on board and a
membership with WCMRC as the certified Response Organization.
The Regime requires that prescribed OHFs must have oil pollution prevention plans in place
to prevent discharges and oil pollution emergency plans to respond to discharges. There are
five major OHFs operating on Burrard Inlet that must meet this requirement. These OHFs
must have equipment and resources for immediate use to contain and control an oil discharge
that has occurred while engaged in the loading to, or unloading from, a prescribed vessel that
directly or indirectly results in the pollutant entering the water. In addition, they are required
to have a membership with WCMRC to provide support in spill response from their operations.
Should a discharge occur at these OHFs as a result of loading to or from a prescribed vessel,
the response operation to the oil pollution incident is to be managed in coordination with the
CCG and federal, provincial and other bodies responsible for, or involved in the protection of
the environment. Oil handling facilities and ship owners are also required by regulation to take
into account any contingency plan for the area that is issued by the Canadian Coast Guard.
1220 LEAD AGENCY DESIGNATION
The Lead Agency is generally described as the governmental authority that regulates or has
legislative authority over management of the incident. The Lead Agency model helps all
agencies involved in response efforts to organize actions in a coordinated fashion. The concept
is flexible and adaptable according to the source, the circumstances of the incident and the
capacity of the different agencies involved assuming this function. It should be noted that the
Lead Agency may change during the course of an incident.
Table 1 refers to various pollution incidents and their associated Lead Agencies.
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Table 1: Lead Agency Designation

POLLUTION INCIDENT

DEPARTMENT
IDENTIFIED AS LEAD
AGENCY

Ship source spills (other than Federal vessels).
Oil Handling Facility source spills if it involves a vessel.
Oil spills of unknown source (mystery spills) in Canadian waters.
Trans-boundary marine spills as per the Canada-US Joint Marine
Pollution Contingency Plan.

Canadian Coast Guard

The spill has been caused by a federal department or agency on
their own property, or
An agency is not capable or willing to act as a Lead Agency, or
There is an agreement in place (i.e. the Canada-US Joint Inland
Pollution Contingency Plan)
Source is a Federal vessel

Environment and
Climate Change Canada

All hazardous material spills on site or under transportation
including leaks from provincially regulated pipelines.
Land based spills from non-NEB regulated oil handling facilities, if
the spill does not involve a vessel.

BC Ministry of
Environment

NEB-regulated pipelines spill; and
NEB-regulated oil handling facility spills except when a vessel is
attached at the facility and transfer of oil is underway, in which
case, the CCG would be the lead agency.
Trans Mountain Westridge Marine Terminal is the only NEBregulated oil handling facility operating in Burrard Inlet.

National Energy Board
See Appendix 4: Spills
from NEB Regulated
Pipelines and Facilities
for more information

1230 MULTI-AGENCY COORDINATION
Recent experience has shown the need for all response partners to work in an integrated
approach within an established framework using a standardized methodology when responding
to emergencies. There is also a need to be aware of, and respect, the mandate and
responsibilities of each response partner, including the responsibilities of the Polluter, within
the area of impact at any point during the response. This will ensure that response leadership
have asked the right questions, referred to any applicable plans, set priorities that all can agree
to, and engaged the right partners when establishing Unified Command.
This Plan is built on the principles and concepts of the Incident Command System. This system
is designed to help responding agencies with different jurisdictions work together, filling the
various roles in the Incident Management Team (IMT) in order to respond effectively and
efficiently. These principles and concepts are discussed in greater detail in Section 4200.
Under ICS, an Incident Command Post serves as the location at which the primary tacticallevel, on-scene incident command functions are performed. Incident planning is conducted at
the ICP and overseen by Unified Command, serving as the point of integration in which the
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various agencies come together to work under one command structure. An agency or
jurisdiction may establish their Emergency Operations Centre (EOC) to assist in coordinating
the overall agency or jurisdictional response and strategic support to an emergency. The EOC
coordinates information and resources to support Unified Command in the ICP. In addition, a
Joint Information Center is also established at or near the ICP.
It is essential that information regarding the formation of EOCs and their subsequent actions
are communicated to the ICP once it is established so that UC is aware of the response activities
undertaken by other jurisdictions. Common objectives can then be established and the tasking
of resources is not only coordinated and efficient, but also respects the responsibilities of each
respective jurisdictions. Figure 3 depicts the system that supports multi-agency coordination.

Figure 3: Multi-Agency Coordination Support System.

1300 PLANNING AND UPDATING PROCESS FOR GVIRP
The development of this Plan, sponsored by the Canadian Coast Guard, was launched with a
three day planning session held in late October 2015. This event involved a large number of
participants that have since coalesced into a core Working Group of Federal, First Nations,
Provincial and local Government representatives and other partners.
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Canadian Coast Guard

Vancouver Fraser Port Authority

Environment and Climate Change Canada

Vancouver Coastal Health Authority

Fisheries and Oceans Canada

City of Burnaby

National Energy Board

City of North Vancouver

Public Safety Canada

District of North Vancouver

Transport Canada

City of Vancouver

Squamish Nation

District of West Vancouver

Tsleil-Waututh Nation

North Shore Emergency Management Office

BC Ministry of Environment and Climate Fraser Health
Change Strategy
First Nations Health Authority
Emergency Management BC
Vancouver Aquarium
Musqueam Indian Band
Western Canada Marine Response Corp
During this Planning Session, a draft Table of Contents was presented and discussed by the
participants. The input from the Session’s discussion groups was subsequently incorporated
and expanded into an annotated outline that served as the framework for the ongoing
development of the Plan.
Subsequently, the Working Group met several times to review and discuss the draft document
as it evolved through the individual contributions of the Working Group and from the efforts
of a number of Task Teams that were established to focus on specific sections of the document.
A series of workshops were held from April to August 2016 to focus discussion on specific
aspects of the evolving Plan (e.g., Environmental Unit (EU), Liaison, Joint Information Centre,
Establishing Command) in order to refine and articulate the associated processes.
It is anticipated that there will be ongoing training of primary and alternate personnel to prepare
for a marine pollution incident in Burrard Inlet and that the GVIRP will be regularly exercised
to test and improve the Plan and its elements.
The Marine Emergency Response Coordination Committee (MERCC) sub-committee for
environmental response2 will maintain the Plan and all appendices and annexes. Proposed
Terms of Reference for the Sub-Committee are found in Appendix 3 Terms of Reference for
the GVIRP Sub-Committee of MERCC.

2 The Marine Emergency Response Coordination Committee was established to provide an open dialogue on the coordination of marine
assets on the waterways in and around the Metro Vancouver area during emergency or security response and recovery activities. This
Committee is co-chaired by the CCG and Vancouver Fraser Port Authority.
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2000 CONCEPT OF OPERATIONS
2100 GUIDING PRINCIPLES
With the intent of the various levels of government to work together during the response to a
marine pollution incident in the Burrard Inlet, all agree on the following guiding principles:







The protection of the health and safety of response personnel and the public is
paramount.
The protection of people, the environment, cultural heritage and property are
the primary objectives for each response effort.
The response must be timely, appropriate and reasonable to repair, remedy,
minimize or prevent pollution damage.
Liability for costs and expenses for response to marine pollution incidents is based
on the “polluter pay” principle, consistent with applicable laws (i.e. Marine Liability
Act, 2001).
All Federal, First Nation, Provincial and Local Government will apply the principles
and concepts of the Incident Command System during initial and expanded
operations, including:








Unity and Chain of Command
Common Terminology
Operational Periods
Organization Flexibility
Personnel Accountability
Span of Control
Transfer of Command/Management

In addition the following ICS Functions will be adopted:











Command/Management
Operations
Logistics
Planning
Finance/Administration

Responders to a marine pollution incident will apply Unified Command when
needed to allow key agencies that have jurisdictional or functional responsibility to
jointly develop a common set of response objectives and strategies. In the unlikely
event of an impasse within UC, the Lead Agency (see Section 1220) is responsible for
resolution and way forward.
Response partners agree to collaborate during a marine pollution incident through
a combined organization for response operations; as such, response partners agree
to share human resources in staffing initial and expanded response organizations,
based on qualifications and need.
Response partners agree to apply the principle of management by objectives as per
ICS, in developing and implementing actions for both initial and expanded response;
Last revised: 18 December, 2018
Page 24 of 61




these actions are reflected in ICS 201 (initial response) and daily Incident Action
Plans (expanded response).
Tactical resources assigned to an incident are acquired and managed by the Incident
Management Team and coordinated through the ICP.
Response partners agree to share communications to enhance the ability to
exchange information between response organizations during an expanded
response.

2200 RESPONSE ACTIVITIES & SUPPORT
Depending on the extent and complexity of the incident, the GVIRP anticipates response
activities at a number of levels.
Tactical Response
There are typically a variety of field teams undertaking a wide range of tactical activities
including, for example, on-water response, shoreline cleanup, ground support (food,
lodging, fuel, equipment, etc.) for responders, wildlife and waste management. These
teams are directed and supported by the Incident Management Team in the Incident
Command Post.
Incident Management
Unified Command controls all tactical activities and operational responsibility. The
Incident Command Post is the location where the primary command functions are
performed and where Unified Command and the Incident Management Team reside.
Personnel from assisting or cooperating agencies may be placed within the incident
management structure. They must respect the reporting relationship within the
command structure for incident response while representing the jurisdiction,
responsibility and authority of their organization.
Local, Provincial and Federal Coordination
As discussed in Section 1230, other agencies or jurisdictions may establish their
Emergency Operations Centre to assist in coordinating the overall agency or
jurisdictional response and strategic support to an emergency. These response support
entities and centres coordinate information and resources to support aspects of the
incident.
Local government EOCs could be activated to coordinate multiple municipal emergency
services or activities. Provincial and federal level EOCs could provide strategic
direction, policy guidance to the appropriate incident commander as well as coordinate
resources for the incident.
Figure 4 depicts how these levels of activities and support interact.
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Figure 4: ICS Organization Interaction Flowchart
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2300 RESPONSE OBJECTIVES
Unified Command will establish a list of incident objectives. The following is a list of
objectives typical to guide a response for a marine pollution incident:











Ensure the safety of the public and response personnel.
Control the source of the spill.
Manage a coordinated response effort.
Maximize protection of environmentally, culturally and archaeologically sensitive
areas.
Contain and recover spilled material.
Recover and rehabilitate injured wildlife.
Remove pollutant from impacted areas.
Minimize economic impacts.
Keep impacted communities, including First Nations, informed of response
activities.
Keep the public informed of response activities.

Unified Command will review and adapt these objectives as per the nature and extent of the
specific incident. The incident objectives are then documented in ICS 202. These objectives
serve to guide and direct the Incident Management Team in the development of the strategies
and tactics to be implemented during the response.

2400 DECISION-MAKING
Situational information is validated, assessed for potential impact and consequences and
analyzed to identify options for addressing the issues and concerns that have arisen. Once this
process is completed, a decision is made as to the appropriate option to be pursued. During
the decision-making process, the response goals (see Section 2300) are taken into account.
Decisions are documented, communicated to all who must be notified, implemented and then
evaluated to ensure that the actions taken have addressed the identified issues and concerns.
Through Unified Command, joint decisions for each Operational Period are implemented
through one Incident Action Plan and under one Operations Section Chief.

2500 OPERATIONAL INFORMATION FLOW3
It is important to carefully manage the operational information coming into and disseminated
by Unified Command in the Incident Command Post.

The guidance for information management presented in section 2500 and section 2600 is drawn from the BC Foreign Animal Disease
Emergency Support Plan, a multi-agency emergency response plan.
3
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There are five types of information:









General information may be shared among members of the response organization.
This lateral communication is encouraged among response functions. It is critical,
however, that general information is verified as an important step before taking
action.
Management directions, as per ICS, must follow the lines of authority established
for the response organization. For example, command decisions and priorities are
communicated between Unified Command, Command Staff and Section Chiefs.
The Unified Command approves all action plans.
Situation reports are prepared by the Planning Section for approval by UC.
Appendix 13 provides a template for a situation report. All response staff forward
incident situation information to the Planning Section for compiling a Situation
Report within a reasonable time. The Planning Section prepares at least one
Situation Report in each operational period and distributes it throughout the
organization.
Resource requests flow to the Operations Section at the Incident Command Post.
The Operations Section Chief forwards resource requests to the Logistics Section.
Technical reports generated by the response are catalogued by the Document Unit
in the Planning Section and made available to any function.

Private and Confidential Information
With the exception of information gathered for law enforcement purposes, all participants in
this Plan agree to share information for the purposes of managing the response to a marine
pollution incident in Burrard Inlet, including the following:






Geographic Response Strategies
Shoreline Cleanup Assessment Technique (SCAT) reports
Laboratory tests and surveillance results
Personal information that identifies individuals
First Nations fisheries sites and culturally significant sites

It is important that each participant acts in good faith to protect the personal and confidential
information according to the respective legislation governing emergency response to marine
pollution incidents. All participants will enact measures to secure information that requires
protection, including paper and electronic formats.
Irrespective of any provision in this Plan, the release, subsequent disclosure and sharing of
personal and confidential information of the incident will be in accordance with each agency’s
access to information and protection of privacy legislation.

2600 INFORMATION MANAGEMENT
In any significant marine pollution incident, there is a critical need for news, media and general
public information services at the command level. Proactive communication of both the risks
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and the response measures is critical to successfully managing public perception and the
incident (More details are provided in Annex B: Joint Information Centre Manual).
Information management addresses three information types:





Public Information – This effort ensures the public within the affected area
receives complete, accurate and consistent information.
Media Information – Unified Command and the ICP serve as the coordination
point for all media contact, including the coordination of news media releases by
officials representing the range of stakeholder agencies.
Internal Information – Unified Command and the ICP also ensure that all
responders are kept informed of current safety alerts, response actions taken to date
and progress in managing the event.

It is essential that the response partners agree to work together in providing information.
Elements of this agreement in managing emergency information include:










Collaboration in the Information Function – A successful information program
depends on cooperation among all levels of government and industry. Multiple
sources of information may confuse the public and could lead to serious
consequences. Information professionals can be integrated in a single function,
managed by one Information Officer (IOFR) in the ICP as designated by Unified
Command.
Information Personnel – The designated lead agency leads the information
function for a marine pollution incident in Burrard Inlet. The response partners
may support the distribution of information materials.
Information Section – Where demand requires a significant information effort, the
Information Officer function may be organized into a separate section and units. A
Joint Information Centre may be established by participating agencies to assist in
implementing a collaborative Information Strategy at the Incident Command Post.
When approved, the Information Officer may establish a Joint Information Centre
in or adjacent to the ICP for the coordination of public information and news
management.
Shared Messages – Information messages concerning all aspects of the incident
are developed in collaboration and shared among response partners prior to
distribution, where possible. Media releases or press briefings should involve all
affected agencies. Agencies agree to make independent public announcements only
with respect to their individual expertise and legislative responsibilities.
Spokespersons – Depending on the nature of the incident, the designated lead
agency serves as the spokesperson and may delegate this authority to subject matter
experts or others. Other Federal, First Nations, Provincial and Local Government
agencies may name key spokespersons to liaise with media through the JIC as
appropriate.
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Information Strategy –The Information Officer considers the Federal, Provincial,
and Local Government policy requirements in setting out strategies for approval by
Unified Command.

3000 PREPARING FOR MARINE POLLUTION INCIDENTS
3100 UNDERSTANDING BURRARD INLET’S ECOSYSTEM
Burrard Inlet is an 11,300 hectare, highly diverse and productive marine-tidal water body. The
surrounding natural drainage basin is home to several municipalities and has a catchment area
of 98,000 hectares of land.
The Consolidated Environmental Management Plan for Burrard Inlet (2011) produced by the
Burrard Inlet Environmental Action Program provides the following ecological description of
Burrard Inlet:
The Burrard Inlet ecosystem includes diverse marine, estuarine and terrestrial
environments that provide habitat to a wide range of species. The Inlet’s shorelines,
intertidal areas, mudflats and salt marshes are home to an estimated 200 varieties
of marine organisms, including 70 different species of fish and over 100 species of
invertebrates.
The Inlet’s drainage basin is also laced with streams that provide essential rearing
habitat for salmon. Five types of Pacific salmon, as well as steelhead trout and
other commercial and recreational fish species use the Inlet. The area acts as a
significant fish migration corridor, and each year millions of salmon return to the
area’s major salmon rivers: the Indian, the Capilano and the Seymour Rivers. These
fish stocks in turn attract many large marine mammals such as harbour seals and
sea lions, as well as the occasional whale.
The Burrard Inlet ecosystem is home to numerous species of waterfowl, including
ducks, geese, songbirds, shorebirds, herons, cormorants, grebes and large raptors
such as eagles, owls and hawks. Many of these species feed and roost along the
forest edges, on the muddy or rocky shorelines or in the waters close to shore. As
part of the Pacific Flyway, Burrard Inlet attracts tens of thousands of migratory
birds each year.
Ready access to environmental sensitivity maps, resource inventories and archaeological data
will greatly improve the ability to protect resources at risk. Links and references to these data
sets can be found in Annex C: Environmental Unit Tool Kit.
Burrard Inlet’s 190 kilometers of shoreline has been surveyed by BCMOE to produce shoreline
segmentation maps. Most recently, the area east of the Iron Workers Memorial Bridge through
to Port Moody and north into Indian Arm has been surveyed using ECCC’s updated shoreline
segmentation system. In addition, pre-spill SCAT data has been collected and logged for this
area including shoreline character, resources at risk, treatment options and access. This
information is extremely helpful to have in advance to feed into the SCAT process and
shoreline response decision-making in the event of a spill.
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3200 RISK ASSESSMENT
The Port of Vancouver, the largest port in Canada, is positioned on the southwest coast of
British Columbia, extending from Roberts Bank and the Fraser River up to and including
Burrard Inlet. This important industrial hub is the most diversified port in North America and
operates across five business sectors: automobiles, breakbulk, bulk, container and cruise. The
majority of terminals are located in Burrard Inlet and focus mainly on container, cruise,
breakbulk and bulk, including OHFs. The Port is a leader in marine safety and security
employing many resources, policies, procedures and technologies to reduce the risk of a
pollution incident.
While no official risk assessment specific to the Port of Vancouver has been done, the high
traffic volume and presence of OHFs present a risk for pollution incidents. There are five
defined OHFs located in Burnaby, east of the Iron Workers Memorial Bridge along the south
shore of the Inlet. In addition, there are two bunker fuel facilities on the North Shore and
several more around the Inner Harbour bordering Vancouver that handle oil based products.
There is a fuel barge located in Coal Harbour. Most deep sea vessel bunkering and fuel transfer
is also completed in the Inner Harbour making the area a complex spill response environment.

3300 CAPABILITY & CAPACITY
In Canada, and specifically within the Port of Vancouver, WCMRC is the Transport Canada
certified Response Organization. It is the primary operational resource for marine oil spill
response, and is strategically located throughout Burrard Inlet.
WCMRC demonstrates on an annual basis that appropriate equipment, including but not
limited to booms, skimmers and temporary storage are available to meet the requirements of a
spill in Burrard Inlet. The specific requirements relate to oil quantity, response times, on-water
recovery, and shoreline treatment in each operating environment. A list of the WCMRC
dedicated equipment for the Port of Vancouver is provided on their website at
www.WCMRC.com/documents. For clarification on the standards that must be met by
WCMRC for their Transport Canada Certification, refer to the Response Organization
Standards Regulation TP12401E.
The Canadian Coast Guard’s Environmental Response department staff and maintain a large
warehouse of pollution countermeasure equipment near the Vancouver International Airport
in Richmond. This depot stores over 8000 meters of containment boom, and a variety of
skimmers and vessels that can be used to complement WCMRC’s response if needed. The
Kitsilano Coast Guard base has been expanded to include emergency environmental response,
as well as emergency response training for coastal residents and communities. In the future,
Kitsilano may also serve as an incident command post that will help ensure a coordinated,
timely response to environmental emergencies that may occur on the water.
*note that this capacity level is an estimate and will vary, and that any requests about current
capacity should be directed to CCG and/or WCMRC.
In addition, the five Oil Handling Facilities have equipment and resources for immediate use
to contain and control an oil discharge that has occurred while engaged in the loading to or
unloading from a prescribed vessel that directly or indirectly results in the pollutant entering
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the water. The Trans Mountain Westridge Marine Terminal has resources such as ICS trained
personnel available 24/7, boat operators and responders, workboats, containment boom,
sorbents, skimmers, personal air monitoring devices, wildlife deterrence and SCAT personnel
that could be used in a response.
Other resources add to the ability to respond to marine pollution incidents in the Port of
Vancouver including the Vancouver Fraser Port Authority, Municipal Emergency Response
assets, personnel resources from other stakeholders, such as industry (e.g., OHFs), other
agencies and groups (e.g., Oiled Wildlife Society of BC) as well as an abundance of various
contractors and consultants. Table 2 summarizes the local resources that are available.
It should be noted that there are limitations for on-water recovery, for example when weather
on-scene makes recovery inefficient, uncontrollable or unsafe.
There are always citizen volunteers who show up to assist, resulting in concerns for safety or
the unintended transfer of pollutants. This should be managed during the incident. If
volunteers are present, all partners should identify that to the Safety Officer (SOFR) so that
appropriate measures can be taken. Further guidance will be provided in version 3 of this Plan.
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Table 2: Local Capabilities

Organization
WCMRC

CCG
Vancouver Fraser
Port Authority
City of Vancouver
City of North
Vancouver
District of North
Vancouver
City of Burnaby
BCMOE
ECCC
Musqueam Indian
Band
Tsleil-Waututh
Nation
Vancouver Coastal
Health
Vancouver
Aquarium
EMBC
National Aerial
Surveillance
Program
Local Contractors &
Non-government
Organizations

Capabilities
Personnel Available 24/7, Vessels Available 24/7, Oil Skimming Vessel,
Containment Boom, Skimmer, SCAT personnel, sorbents, Shoreline
Cleanup Equipment, Liquid Waste Storage, Solid Waste Storage, Air
Monitors (personal)
Personnel Available 24/7, Vessels Available 24/7, Containment Boom,
Helicopter, Skimmer, SCAT personnel, sorbents, Liquid Waste Storage,
Solid Waste Storage, Air Monitors (personal)
Personnel Available 24/7, Air Monitors (personal), Air Monitors (fixed)
Personnel Available 24/7, Vessels Available 24/7, SCAT personnel, Air
Monitors (personal)
Personnel Available 24/7, SCAT personnel, Air Monitors (personal)
Personnel Available 24/7, SCAT personnel, Vacuum Trucks, Air Monitors
(personal)
Personnel Available 24/7, SCAT personnel, Air Monitors (personal)
Personnel Available 24/7, SCAT personnel, Air Monitors (personal)
Personnel Available 24/7, SCAT personnel, Wildlife Rescue and Rehab,
Air Monitors (personal)
SCAT personnel
SCAT personnel
Personnel Available 24/7, SCAT personnel
Personnel Available 24/7, Vessels Available 24/7, SCAT personnel,
Wildlife Rescue and Rehab
Personnel Available 24/7
Fixed Wing Aircraft
Personnel Available 24/7, Vessels Available 24/7, Helicopter, Fixed Wing
Aircraft, SCAT personnel, Sorbents, Wildlife Rescue and Rehab, Liquid
Waste Storage, Solid Waste Storage, Vacuum Trucks, Air Monitors
(personal), Air Monitors (fixed)

3400 TRAINING AND EXERCISES
An extensive program of marine pollution response training and exercises is undertaken by a
variety of the response partners in Burrard Inlet on a regular basis.
BCMOE holds Incident Management Training on an annual basis. This training covers topics
such as SCAT, long term monitoring and establishing an Environmental Unit. There have
been opportunities in the past whereby external participants have taken part in this training. In
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addition, employees of WCMRC and the Oil Handling Facilities undergo regular rigorous
training for marine spill response.
There is a regimented schedule of certification exercises that are required by Transport Canada
for both WCRMC and the Oil Handling Facilities. While these exercises may present
opportunities to practice or test different aspects of the GVIRP (e.g., formation of Unified
Command, implementation of the Liaison function, etc.), it is important to understand that the
priority for these exercises is for the organization to be able to demonstrate their ability to meet
the certification objectives as identified by Transport Canada.
Specific to training and exercises for this Plan, the MERCC Sub-Committee for marine
pollution will establish a schedule of exercises and associated seminar and workshops. In
addition, an Annual Forum could be held to provide the regular review and update of the Plan.

4000 RESPONDING TO MARINE POLLUTION INCIDENTS
For the purposes of this Plan, a marine pollution incident involves the discharge or threat of
discharge of oil, regardless of quantity, into the marine environment. It can be from a shipsource spill or a mystery-source spill on water.
Every report of a pollutant is an “incident” but there is a continuum of very small events to
very large incidents. It must be noted that with some spills, the response may be limited to
monitoring only, without undertaking tactical cleanup activities. This may be because the spill
is of a type and/or size that the natural attenuation of the product is more effective than taking
specific actions or that the cleanup actions may cause more damage to the environment. In
addition, response may be delayed or suspended if the risk to the responders is deemed too
high.
Canadian legislation places the onus for responding to pollution incidents on the Polluter,
where known, willing and able to respond. Where, however, the Polluter is unknown, unwilling
or unable to respond to a marine pollution incident, the designated Lead Agency will take the
lead role in managing the response with assistance from appropriate agencies and First Nations.
A GVIRP incident response will utilize the Incident Command System. The Operational
Planning “P” (see Figure 5) illustrates the planning process used by the Incident Management
Team to manage an incident. The stem of the “P” represents the initial response phase, or
reactive mode, while the top of the “P” represents the planning phase or proactive mode.
The majority of incidents start and end in the stem of the “P.” These incidents could be deemed
a non-event, not recoverable or readily resolved within the first Operational Period by the
immediate first responders on-scene without the need to establish a full ICS structure. The
GVIRP is activated on larger, more significant incidents and drives the response to the incident
into the top of the “P” to enter into a more formal planning phase of ICS and subsequent
Operational Periods.
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Figure 5: The Planning 'P'

4100 INITIAL RESPONSE PHASE
The following section describes the actions to be undertaken by the response partners in
Burrard Inlet for the Initial Response Phase as illustrated in Figure 6. It is important to note
that this is a simplified diagram showing a representative series of steps that are typical to an
initial response to a marine pollution incident. Each incident is unique and may require fewer
or additional steps. While the flowchart implies a linear process, it is often the case that some
steps will occur simultaneously.
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Figure 6: The Initial Response Phase

The following sections provide detail on each of these steps in the Initial Response Phase,
specific to an incident in Burrard Inlet.
4110 INCIDENT NOTIFICATION
A marine pollution incident in Burrard Inlet could be reported by a variety of sources such as
an Oil Handling Facility or vessel operator (the Polluter), industry, recreational boaters,
commercial vessels, provincial and local authorities, harbour master, stakeholders or the public
at large.
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The report of an incident might be made to the CCG Marine Pollution Reporting Line through
CCG’s Regional Operations Centre (ROC), EMBC Spill Reporting Line, the National
Environmental Emergency Centre Spills Reporting line, Transportation Safety Board (TSB)
Reporting Hotline or local emergency services 911. See Appendix 9: Reporting Processes for
more information
The receiving agency (i.e. ROC, EMBC, NEEC, NEB) initiates a Pollution Report and then
contacts the appropriate CCG or BCMOE Duty Officer. The Duty Officer will identify the
impacted jurisdictions (Federal, First Nations, Provincial and Local Governments) and ensure
required notifications are made.
The receiving agency will also alert other agencies as requested by the Duty Officer, ensuring
all entities with jurisdictional or functional responsibilities are aware of the incident and can
respond accordingly.
4120 INITIAL RESPONSE AND ASSESSMENT
Once a Pollution Report is received, depending on the information available and the apparent
severity of the incident, the Duty Officer may immediately dispatch field crews, and, as
needed, do an initial notification in the form of a “heads up” to key response partners such as
First Nations and local government emergency response personnel.
If more information is required, the Duty Officer will conduct an initial assessment. The Duty
Officer will use all methods and avenues of information gathering to complete the Pollution
Report in order to validate information, and to assess and determine the appropriate escalation
of response.
In general, the Pollution Report gathers detail on the following information:












Location (lat and long if possible)
Source (identifiable source?)
Date/time
Brief description of the incident
Name of vessel(s) involved (include tombstone data)
Name of Oil Handling Facility involved (if applicable)
Caller (and Polluter, if known) identification and call back number
Intentions or mitigating actions of Polluter if known
Description of pollutant: colour, odour, consistency, thickness, area covered – length
and width, dissipation rate
On-scene weather conditions and sea state
Images or graphics

See Appendix 6 and 7 for tools that Duty Officers use to gather and evaluate information on a
pollution event, including Information Gathering Template and Incident Evaluation Checklist.
There are many partners within Burrard Inlet that can assist in this initial assessment, including
the Vancouver Fraser Port Authority (VFPA), First Nations, WCMRC, first responders in local
governments including the Marine section of the Vancouver Police Department (VPD), local
Wharfingers, commercial vessels and aircraft and many others. Appendix 6 provides contact
information and details of the some of the key sources of information that are helpful to the
Duty Officers during the initial assessment of an incident.
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In addition, the Duty Officer can gather additional situational information by taking the
following actions:







Collect weather/current data
Review historical data
Request overflight from surveillance aircraft, such as CCG helicopter or TC’s
National Aerial Surveillance Program (NASP) plane
Initiate tasking of on-water resources from CCG, VFPA, VPD and/or WCMRC
Investigate or contact possible sources (vessels in area)
Initiate contracting of vessel or drone to investigate

If it is apparent that human health and safety is at risk or environmental impacts are likely
occurring (i.e. oiled wildlife, public beaches or ecological reserves are impacted) the incident
should be elevated to Code 2 where all impacted agencies are notified that might be called
upon to support the response.
4130 ACTIVATING THE GREATER VANCOUVER INTEGRATED RESPONSE PLAN
The decision to activate the GVIRP in whole or in part (scalable) is made by the initial Incident
Commanders for both CCG and BCMOE. This decision to activate is made when the initial
assessment determines that there is a potential that it will be a large scale, complex incident or
will have significant public and political concerns. The following criteria for this assessment
can be applied:
Human Health and Safety, for example:





Contamination of water or food sources
Air quality impacts, dermal exposure or potentially explosive conditions
Damage to personal property
Need for evacuation of people

Environmental and Economic Resources, for example:






Injury or loss of animal or plant species, or their habitats, that are of economic or
ecological importance such as:
 Commercial, recreational or aboriginal fisheries (marine plants, crustaceans,
shellfish, aquaculture facilities, etc.)
 Sensitive fish rearing or spawning habitats
 Seal haul outs
 Marine bird rookeries
Impact to recreational areas such as public beaches
Impact to ecological reserves, marine and foreshore parks and archaeological and
cultural sites
Interference with public or commercial transportation

4140 ALERTS
Emergency Management BC will alert and notify various stakeholders of the event by phone
or email depending on the initial assessment and the severity of the incident, or if requested by
BCMOE or Environment and Climate Change Canada.
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The Canada-British Columbia Environmental Occurrences Notification Agreement provides
a streamlined notification system between ECCC and the Government of BC. Under this
Agreement, EMBC, as the 24-hour authority operating for the Province, receives notifications
of environmental emergencies or environmental occurrences and transfers this information to
ECCC, CCG and other key agencies. See Appendix 8 – Environmental Occurrences
Notification Agreement for more detail.
EMBC will further support the evolving response to the incident by providing ongoing
situational updates as provided by the Duty Officer and fanning out to other agencies and
response partners. Depending on the incident, coordination calls may be made with these
agencies and partners as requested by the Duty Officer or UC. This important role is critical
to ensuring ongoing communication to the multiple jurisdictions while an ICP is being
assembled and first critical steps for response are determined.
4150 ESTABLISHING UNIFIED COMMAND
Once the decision is made to activate the GVIRP, the key response agencies will form an initial
Unified Command with the Polluter, if known, and will, as soon as practicable:






Set initial response objectives (ICS 201, p2)
Coordinate or contract appropriate resources to ensure an effective response is
initiated, including appropriate contractors such as WCMRC, if not already done so
Conduct an Incident Briefing (ICS 201) by coordinating an initial conference call with
key response partners; see Appendix 10 for the template agenda for the GVIRP
Activation Coordination Conference Call; membership in Unified Command will be
confirmed during this conference call
Initiate standing up an ICP, including as appropriate, an Environmental Unit

A Transfer of Command may be needed as up until now the incident has likely been managed
by the Duty Officer who had assumed the role of initial Incident Commander. This is
conducted and documented using the template found in Appendix 11. This template is used
throughout the response whenever there is any change in command within UC. This ensures
continuity in response.
Table 3 represents how Command evolves during initial assessment to activation based on the
type of the pollution incident.
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Table 3: Command Evolution Based on Marine Pollution Incident -

POLLUTAN
T SOURCE
Vessel in
Canadian
waters
Unknown
source in
Canadian
waters
(mystery spill)
Oil Handling
Facility
(Ship to Shore
Transfer)
Land Based
(Non-NEB
regulated OHF,
Prov.
Regulated
Pipeline)

INITIAL
ASSESSMENT
(PRE-GVIRP
ACTIVE)

UNIFIED COMMAND
(AFTER GVIRP
ACTIVATION)

COMMENT

CCG

Federal IC (Lead) – CCG
Provincial IC – BCMOE
First Nation IC
Municipal IC
Polluter IC

This includes any vessel in
Canadian waters, regardless
of the vessel’s origin.
Polluting Federal vessels
will be assessed by ECCC

CCG

Federal IC (Lead) – CCG
Provincial IC – BCMOE
First Nation IC
Municipal IC

Mystery spill refers to an oil
spill for which no source has
been identified.

CCG

Federal IC (Lead) – CCG
Provincial IC – BCMOE
First Nation IC
Municipal IC
Polluter IC

When a vessel is attached,
and a transfer of oil is
underway and enters or
threatens to enter the
marine environment, the
CCG is Federal Lead Agency.

Provincial IC (Lead) - BCMOE
Federal IC – ECCC
First Nation IC
Municipal IC
Polluter IC

This includes a spill from a
non-NEB OHF, if no vessel is
involved.

BCMOE

OHF, NEB
Regulated
(No Transfer
Underway)

NEB

Land Based
(Federally
owned Facility)

ECCC

Federal IC (Lead) – NEB
Provincial IC – BCMOE
First Nation IC
Municipal IC
Polluter IC
Federal IC (Lead) – ECCC
Provincial IC – BCMOE
First Nation IC
Municipal IC
Polluter IC

If no vessel involved, NEB
will be Federal Lead;
Westridge only OHF on
Burrard Inlet that is NEB
regulated.

It is important to note that during the initial stages of the response, each jurisdiction,
including the Polluter, if known, will activate their Emergency Response Plans, mobilize
personnel and take actions to protect the public and minimize impacts. As such, it is critical
that the various responding agencies, the Polluter and contracted personnel work together
under a Unified Command.
If the Polluter (e.g., OHF, foreign or domestic vessel owner) is known, willing and able to
mount a response, it is likely that they will initially establish an Incident Management Team,
likely with some assistance from the certified Response Organization, WCMRC. In this
case, the Incident Command Post would likely either be initially established at a predetermined location, or at the WCMRC facilities in Burnaby. Company employees,
WCMRC and other contractors will likely execute the initial tactical response.
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In this case, it is essential that other GVIRP response partners (e.g., Federal, First Nations,
Provincial and Local Government representatives) are mobilized to participate and fully
integrate, as appropriate, into Unified Command, as Technical Specialists in the ICP or as
Assisting or Cooperating Agencies. The CCG will ensure that the GVIRP principles will be
upheld in this Polluter established ICP and that local interests are embedded in the various
positions within the response structure.
During the transition from the initial response, coordination calls or meetings will continue to
be held to ensure communication is maintained amongst the response partners until the
ICP is fully operational and integrated.

4200 PLANNED RESPONSE PHASE: INCIDENT COMMAND
The priority at this stage is to ensure that the transition from the initial response phase and into
a well-planned, proactive phase occurs as quickly as possible. This is achieved through the
coordinated integration of all responders into ICS so that all individuals clearly understand
their roles and responsibilities specific to the incident.
The documentation of actions undertaken during a response are provided through the
completion of ICS forms. A full catalogue of these forms can be downloaded at this site:
http://www.icscanada.ca/en/forms.html.
4210 ICS ORGANIZATION
The GVIRP is based on the ICS response structure of five primary functions.
Each function is assigned a standard colour for quick identification. These colours and the
relationships between these functions are illustrated in Figure 7.

Command

Operations

Planning

Logistics

Finance /
Admin

Figure 7: Incident Command Structure

4220 COMMAND
The Incident Commander, whether acting as a single IC or as part of UC, is responsible for
providing direction and guidance to the Incident Management Team. The IC/UC analyzes the
overall requirements of the incident and determines the most appropriate direction for the IMT
to follow during the response. This is accomplished by identifying incident functions, setting
priorities, identifying limitations and constraints, developing response objectives, identifying
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Critical Incident Requirements and their time requirements, making key decisions, determining
IMT operating procedures, assigning work to primary staff within the IMT and assessing
progress.
The IC/UC oversees the following staff functions: information, safety and liaison. As shown
in Figure 8, these staff functions are assigned the colour red for easy identification. These
functions can be staffed with multiple officers depending on the scope of the incident.

Command

Information

Safety

Liaison

Figure 8: Command Staff

Each function has its duties and responsibilities:
Information Officer





Ensure that information provided is complete, accurate, and consistent
Ensure that the organization has the capacity to receive and address public inquiries
Provide information to the public and manage public relations
Provide information to the media and manage media inquiries and requests

Safety Officer




Develop and recommend measures for ensuring personnel safety
Assess and anticipate hazardous and unsafe situations
Exercise emergency authority to stop and prevent unsafe acts

Liaison Officer




Assist in establishing and coordinating inter-agency contacts and communications
Maintain a point of contact for agency representatives from cooperating agencies
Monitor incident operations to identify current or potential inter-agency problems

4230 OTHER PRIMARY ICS FUNCTIONS
Reporting to Command, are four other functions with their respective duties and
responsibilities, as described below:
Operations
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The Operations Section Chief (OSC) is responsible for the management of tactical operations
directly in support of the primary mission. Responsibilities include:






Ensure the safety of operational personnel
Establish the organizational structure within the operations function
Actively contribute to the development of operational objectives and strategies
Identify, direct and coordinate tactical operations (site level); support, coordinate
and assist with the tactical operations (site support level)
Request (or release) resources as appropriate

Planning
The Planning Section Chief (PSC) is responsible for the success of a response and the
protection of human life, the environment and the economy. Responsibilities include:






Collect, evaluate, and display information about the incident
Foster the development of common situational awareness
Develop action plans as directed
Conduct long-range planning and develop plans for incident demobilization
Prepare situation reports

Logistics
The Logistics Section Chief (LSC) is tasked with providing all resources, services, and support
required by the incident. Responsibilities include:






Obtain, maintain and track acquired personnel, facilities, equipment, and supplies
Coordinate closely with the operations function to obtain necessary resources and
establish priorities for allocation
Ensure that critical resources are allocated according to approved plans
Provide communications resources and support
Provide resources including food, lodging, transport service, etc.

Finance and Administration
The Finance/Administration Section Chief (FSC) is tasked with tracking incident related costs,
personnel records, requisitions, and administrating procurement contracts required by
Logistics. Responsibilities include:





Track, analyze and report on financial projections and actual costs
Negotiate and monitor contracts and vendor agreements
Provide and maintain documentation related to reimbursement from third parties
Continuously monitor the effectiveness of the function and modify as required

4240 KEY ICS FUNCTIONS FOR THE GVIRP
There are a number of key ICS functions that are fundamental to the successful implementation
of the GVIRP due to the multi-jurisdictional reality in Burrard Inlet and its environmental and
cultural significance. The functions of Unified Command, Information Officer or JIC, Liaison
Officer and Environment Unit are key areas where the interoperability and integrated aspects
of the Plan will be most critical.
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4241 UNIFIED COMMAND
Unified Command is a structure that brings together the ICs of all major organizations that
have jurisdictional or functional authority for the incident to coordinate an effective response
while carrying out their own organization’s jurisdictional responsibilities. A UC links
responding organizations to the incident and provides them a forum to make decisions together.
Under a UC, organizations should blend together throughout the ICS organization to create an
integrated response team. In addition to government agencies, UC may also include private
industry (such as the Polluter), and potentially other organizations that have a significant
investment in the response in terms of support and resources invested in the response effort.
The need for UC arises when incidents:



Cross geographic boundaries
Involve various governmental levels (e.g., Federal, First Nations, Provincial and
Local)
Impact multiple functional responsibilities (e.g., Search and rescue, fire, oil spill and
emergency medical services)
Some combination of the above




UC Functionality
The UC is responsible for the overall management of an incident. While the UC structure
is an excellent vehicle for tactical-level incident command, coordination, cooperation and
communication, the duly authorized UC members must make the system work
successfully.
The UC should develop synergy using the significant capabilities brought by its diverse
members. While varied perspectives in UC and contentious issues arising from the incident
may cause disagreement, resolution can be reached by using the ICS framework, which
provides a forum and process to resolve problems and find solutions.
Under UC, when a consensus cannot be reached, the UC member representing the agency
with the most legal or jurisdictional authority (i.e. the Lead Agency – see Section 1220)
will make the final decision. For UC to be successful it must provide clear incident
objectives and response direction.
UC Composition
UC composition for a specific incident in the GVIRP will be determined on a case-by-case
basis taking into account:




The specifics of the incident
Determinations outlined in existing response plans
Decisions reached during the initial meeting of the UC

Transfer of Command may occur as an incident progresses in order to account for changes
in the situation. Any member of UC that is handing over their role to another representative
from their organization must ensure that they have fully briefed their incoming
representative (see Appendix 11 for a Transfer of Command Template).
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In order to keep the UC limited in size, and therefore efficient, one federal agency will
serve to coordinate activities and actions among the various federal agencies involved; this
concept applies to provincial representation on the UC as well. When it is determined that
there is a need for local government representation within Unified Command, the affected
local government representatives will collectively designate a single spokesperson to fill
this position to represent the combined priorities and concerns of affected Burrard Inlet
local governments. The polluter, or their approved contractor, will also participate in the
UC.
Organizations not represented in UC are encouraged to participate in the ICP within the
functions that best suit their expertise. Other organizations’ UC members may also be
assigned individual legal and administrative support from their own organizations.
Participation in the UC occurs without any organization abdicating authority, responsibility
or accountability. In addition to selecting the primary agency or organization to staff
critical IMT staff positions at the Incident Command Post (e.g., Information Officer,
Liaison Officer, Operations Section Chief, Planning Section Chief), UC members should
also agree on the number of personnel and organizations filling deputy positions. Deputy
Section Chiefs can run the Section while the Section Chief is in meetings and help manage
span of control issues within the Section.
Note: The UC may assign Deputy ICs to assist in carrying out IC/UC responsibilities.
To be considered for a UC position, the involved organization:





Must have legislative authority or functional responsibility under a law or regulation
for the incident or alternatively Aboriginal title, rights or interests in the affected area.
Must be specifically charged by law or regulation with commanding, coordinating or
managing a major aspect of the incident response.
Should have the resources to support the response
Must have an area of responsibility that is affected by the incident or response
operations.

UC members are expected to:









Agree on incident priorities, objectives, constraints, limitations, decisions, response
assignments and procedures (e.g., logistical, ordering, cost accounting and sensitive
information).
Commit to work collaboratively and agree on consistent messaging or information to
be released through the Information Officer or Joint Information Centre, if
established.
Have the authority to commit organization and agency resources, and authorize the
release of public and inter/intra-agency information to the incident.
Have the capability to sustain a 24/7 commitment to the incident.
Possess a collaborative and cooperative attitude.
Have a thorough understanding of the incident and the ICS Operational Planning
Cycle.
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Ensure effective liaison with other facilities that may be stood up performing
functions outside of the scope of the UC (such as a local government EOC) to ensure
the effective flow of information.

If an organization is not represented in UC it can:







Serve as an Assisting Agency, Cooperating Agency, Agency Representative (AREP) or
company representative who has direct contact with the Liaison Officer (LOFR).
Staff a position within the ICP organizational structure. Local governments and
organizations provide significant local geographic knowledge that can be used to
support Operations or Planning functions.
Provide stakeholder input to the Liaison Officer for environmental, economic, social
or political issues.
Serve as a Technical Specialist.
Provide input directly to a member of the UC.

The decision process to determine the role of an Agency during a response is illustrated
in Figure 9.
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Figure 9: Agency Jurisdiction Decision Making Flowchart
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4242 LIAISON OFFICER AND THE LIAISON FUNCTION
High-impact and complex incidents often require an extensive and well-coordinated multiagency, whole community response. In Burrard Inlet, an incident will most likely be multijurisdictional, or will have several organizations involved, and therefore will require the
establishment of the Liaison Officer position on the Command Staff. The Liaison Officer
serves as a conduit of information and assistance between organizations. This role does not
typically have delegated authority to make decisions on matters affecting an organization’s
participation in the incident; however, the IC/UC may assign additional responsibilities or
authorities to the Liaison Officer in order to effectively manage complex incidents.
Only one primary Liaison Officer will be assigned for each incident, including incidents
operating under UC and multi-jurisdiction incidents. The Liaison officer may be staffed by a
representative of the polluter or from a responding agency as determined by Unified
Command. There may be a need, driven by the complexity or scope of the incident, to appoint
one or more Assistant Liaison Officers in the ICP or field in order to maintain a manageable
span of control. The Assistant Liaison Officer is a representative of the UC and is not a
representative of any specific organization.
The Liaison Officer is assigned to the incident to be primary coordinator for the liaison
network, including supporting department and Agency Representatives.
Liaison Officer Responsibilities
The Liaison Officer’s role is critical in supporting an effective and coordinated response.
This position can have a large impact on the efficiency of resource use, and on the perception
of stakeholders regarding the success or appropriateness of the response activities.
Specifically, the Liaison Officer’s responsibilities include:














Serve as primary point of contact for all stakeholders who are not represented on the
IMT and ensure their concerns, input, objectives and issues are effectively addressed
by the response effort
Maintain a list of Assisting and Cooperating AREPs, including name, agency and
contact information. Monitor check-in sheets daily to ensure that AREPs are
identified
Assist in establishing and coordinating interagency contacts
Develop and maintain a Stakeholder Coordination or Outreach Plan or process
Participate in the Command and General Staff and Planning meetings providing
limitations and capability of assisting agency resources
Provide proactive outreach services to Assisting and Cooperating Agencies and other
Stakeholders
Brief Command on liaison issues and concerns
Review the Incident Action Plan (IAP) to ensure liaison oriented objectives, messages,
issues and information are included as appropriate
Review support and contingency plans for integration of stakeholder input and
involvement
Keep organizations supporting the incident response aware of incident status
Arrange consultations with First Nations, as appropriate
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Monitor incident operations to identify current or potential intra-organizational
problems
Coordinate with Information Officer on media and stakeholder communications
about risk perceptions
Coordinate information sharing and distribution with the Information Officer

Assisting and Cooperating Agencies
Assisting and Cooperating Agencies are those agencies that do not have jurisdictional or
statutory responsibility to respond to incidents, but are providing resources or support in
some way (e.g., VFPA). An Assisting Agency is providing personnel, services, or other
resources in support of the incident objectives. A Cooperating Agency is an agency
supplying assistance other than direct operational or support functions or resources to the
incident management effort. This is typically an agency that is supporting first responders
who are responding to the incident.
Assisting and Cooperating Agencies can assign an individual as an Agency Representative.
The AREP is delegated full authority to make decisions on all matters affecting their
agency’s participation at the incident. They are not part of the Incident Management Team.
Instead, the Liaison Officer is the key contact for Agency Representatives during the time
that the resources of that agency are committed to the incident. The AREP reports to the
Liaison Officer, or to the Incident Commander in the absence of a Liaison Officer, for the
purposes of the incident, but are also accountable to their own agency for guidance.
The Assisting or Cooperating AREP should be aware of the assignment of their agency’s
resources and any items they need to support their agency during the response. Their role is
to ensure that their agency’s resources are being used appropriately, that any technical
information relating to those resources is available, and that any restrictions or limitations
those resources may have are known. They should then communicate this to the Liaison
Officer so the Liaison Officer can then provide this information to the Incident Management
Team during briefings and meetings. It is possible the Liaison Officer may request a specific
AREP attend a briefing or planning meeting, depending on how involved their resources are
in the incident.
In summary, the Agency Representative is the primary point of contact between their agency
and their agency’s resources and personnel assigned to the incident.
Tools to support the Liaison Officer can be found in Annex A: Liaison Officer Manual.
4243 INFORMATION OFFICER AND JIC
The Information Officer is responsible for developing information about the incident for the
media and public. Only one IOFR will be assigned for each incident, including incidents
operating under UC and multi-jurisdiction incidents. The IOFR may be staffed by a
representative of the Polluter or from a responding agency as determined by Unified
Command. The IOFR may have assistants as necessary, and the assistants may come from
other Assisting or Cooperating Agencies.
A critical responsibility for the IOFR participating in a marine pollution incident in Burrard
Inlet is establishing a Joint Information Centre.
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A JIC is created under Unified Command to effectively manage communication resources and
generate media products when multiple organizations are involved in the incident response.
The need to form a JIC is determined by the Incident Commander or Unified Command as
advised by the IO. Ideally, a JIC should be located in close proximity to the Incident Command
Post and staffed by personnel from the Assisting or Cooperating Agencies. If the JIC is located
in the Incident Command Post, it is imperative that those attending are given adequate
workspace that is physically separated from working Command and General Staff personnel.
Satellite JICs may be needed for response to major incidents involving large geographic areas.
It is important that participants in the Joint Information Center have experience in working in
the Communications field or working with media. Those participating in the JIC would be
considered on loan to Unified Command for the purposes of providing support to the JIC
Manager, if established, or the Information Officer. Key to this principle is that while working
within the JIC, staff are working toward the objectives of Unified Command and not the
objectives or procedures of their home department or agency.
A JIC Manual is located in Annex B.
4244 ENVIRONMENTAL UNIT
The response priority, after ensuring the safety of first responders and the public, is to reduce
impacts on natural, cultural and economic resources and address public health concerns in the
response to an oil or hazardous substance spill. The EU is the central point within the Planning
Section for determining how to best protect these natural, cultural and economic resources.
It is imperative that local knowledge be brought into the response by participation of Resource
Steward4 and stakeholders that hold and use this information on a regular basis. Decisions
regarding protection priorities will be made quickly by operations field staff in the initial stages
of the response and therefore having Geographic Response Plans and Strategies prepared
before a spill occurs is critical. Regardless, the EU must verify and prioritize Resources at
Risk and protection strategies for the current and next operational period in the initial response
(see the Environmental Unit Leader Job Aid in Annex C: Environmental Unit Tool Kit).
Environmental Unit Responsibilities
The EU is responsible for identifying all natural resources, economic resources and cultural
and historic properties likely to be affected by the spill and recommending priorities to protect
these resources. Based on the nature and extent of the spill, the Environmental Unit will:






Identify sensitive areas and recommend response priorities; this must be
documented through the completion of the ICS 232 Resources at Risk Summary. Refer
to Annex C: Environmental Unit Tool Kit for guidance and tools for RAR.
Review existing protection strategies with real time modeling and, if needed, provide
guidance for the implementation of protection strategies contained within
Geographic Response Strategies (GRS).
Working with the Operations Section, support the development of environmental
protection strategies not identified in GRSs.

4 Resource Steward: a designated official, First Nation or steward who acts on behalf of the collective owners of the

natural resources and in the protection of natural resources within their jurisdiction.
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Acquire, analyse and distribute weather forecasts.
Develop a plan for wildlife rescue and rehabilitation activities such as hazing; these
activities are executed by Operations.
Develop a Shoreline Cleanup Assessment Technique Plan; refer to Annex C:
Environmental Unit Tool Kit for guidance and tools for SCAT.
Establish and manage the SCAT program; based on evolving SCAT information,
develop shoreline cleanup recommendations, priorities and restrictions.
Provide guidance with respect to how end points will be established; decisions should
be based upon using Net Environmental Benefit Analysis (NEBA). Refer to Annex C:
Environmental Unit Tool Kit for guidance and tools for NEBA.
Identify the need for, and prepare, any special advisories or orders.
Identify the need for and obtain permits, consultations and other authorizations.
Provide technical review and recommendations regarding the use of alternative
technologies and alternative response measures; note that in-situ burning and the
use of dispersants will not be used in the GVIRP area of response.
Develop a waste management and disposal plan; refer to Annex C: Environmental
Unit Tool Kit for guidance and to Annex D: Waste Management Plan Template.
Develop a wildlife management plan; refer to Annex C: Environmental Unit Tool Kit
for guidance.
Coordinate with the Wildlife Branch and Air Operations Branch on issues for example
involving wildlife hazing.
Provide information to the JIC and IC/UC through the Planning Section Chief
regarding natural resource concerns and impacts.
Develop a sampling plan for collecting, transporting and analyzing samples.
Monitor the environmental consequences of cleanup actions.
Make recommendations concerning environmental endpoints (e.g., air quality, oiled
wildlife, fisheries reopening, beach reopening, etc.).
If appropriate, develop a long term monitoring program and environmental impact
assessment; this could be led by the ECCC Scientific Support Coordinator (SSC) in
coordination with the EU.

Establishing the Environmental Unit
For significant events that require the full activation of the GVIRP, Unified Command will be
formed and will activate an ICP and, as appropriate, an EU (see Section 4140 and the GVIRP
Activation Coordination Conference Call Agenda in Appendix 10).
It is important to note for minor to moderate spills, the technical expertise normally associated
with an EU can still be filled. This is accomplished through the coordination of multi-agency
input.
The EU Activation Coordination Call is chaired by the EU Leader and typically follows the
GVIRP Activation Coordination Call. The following will be addressed:


Identify (name) the EU Leader (preferred to be ECCC or BCMOE).
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Determine what Resource Steward resources or personnel are available for
deployment to the Environmental Unit in the ICP (and when they will arrive).
Identify additional local knowledge resources that have not been identified (i.e.
stakeholder Resource Trustees) and incorporate into EU (Refer to the Contact List in
Annex C: Environmental Tool Kit).
Determine what positions must be filled at the EU and by whom (See Table 4: EU
Positions and Duties).
Establish a timeline to share technical information in a consistent and coordinated
fashion.

Environmental Unit Staffing
This Plan recognizes that there is a shared responsibility to manage a response among the
Unified Command representatives. Moreover, it is broadly recognized that the critical phase
of any response, regardless of size, occurs during the initial hours after the spill or release.
Given the importance of the EU’s duties, and because the responsibility and knowledge base
for public resources lies with RT agencies, it is in everyone's best interest to ensure that early
critical response decisions are made by the most knowledgeable individuals quickly, efficiently
and effectively. Therefore, the EU should be led by a representative of a government RT or
environmental agency, i.e. Environment and Climate Change Canada or BC Ministry of
Environment.
If no such agency representative is initially available to lead the EU, a Polluter representative
may fill that role in the interim. As the response action matures, a transition to a Polluterdesignated EU Leader may occur with the concurrence of Unified Command. This Plan also
encourages the Polluter to designate a Deputy EU Leader, who will participate in all the
meetings attended and briefings made by the EU Leader.
These meetings and briefings include, but are not limited to, the following pre-identified ICS
scheduled events:








Initial ICS 201 briefing
Command and general staff meetings
Tactics meetings
Planning meetings
Operations meetings
Unified Command briefings
Press conferences

All RT staff with environmental information or expertise could initially report to the Planning
Section Chief and then transition into the EU, as appropriate. This includes technical
specialists identified elsewhere within the ICS organization.
Table 4 provides a listing of the various positions and associated duties that are typically
assigned to the EU. The nature and extent of the event will determine which, if not all, the
positions are filled. Note that the specialist positions typically reside within the EU.
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Table 4: Environmental Unit Positions and Duties

POSITION

DUTIES

REPRESENTATIVE

EU Leader

Assume all duties of EU unless
delegated

BCMOE, ECCC or Qualified
Contractor as approved by UC

EU Deputy

Assist in all EU duties as assigned
by the EUL

BCMOE, ECCC or Qualified
Contractor or Polluter

Environmental
Damage/Impact
Assessment Specialist(s)

Prepare documentation and assess
damages to identify specific
mitigation and recovery targets
(See Annex C: Environmental
Unit Tool Kit)

ECCC, DFO, BCMOE, Local
Government, Qualified
Contractor/Polluter, Health
Authorities, First Nation Rep

Sampling and Monitoring
Specialist

Develop a sampling plan and
manage a sampling team (See
Annex C: Environmental Unit
Tool Kit)

ECCC, DFO, BCMOE, Local
Government, Health Authorities,
Qualified Contractor, First Nation
Rep

Mitigation and Cleanup
Specialist

Identify the most effective
cleanup techniques and
technologies to be used. (See
Annex C: Environmental Unit
Tool Kit)

ECCC

Trajectory Analysis
Specialist

Use the best available science to
create spill models and analysis

ECCC, BCMOE, Qualified
Contractor, First Nation Rep

Weather Forecast
Specialist

Ensure current and future weather
forecasts are prepared

ECCC

Resources at Risk
Specialist(s)

Complete and prioritize ICS 232

ECCC, DFO, BCMOE, First
Nation Rep, Local Government,
Local Health Authorities

Shoreline Cleanup
Assessment Techniques
Coordinator

SCAT Data Manager
SCAT Team Leader(s)

Act as the primary point of
contact for all SCAT activities at
the ICP and in the field. May
create a SCAT logistics
coordinator if required. (See
Annex C: Environmental Unit
Tool Kit)
Optimize SCAT Qualified
Contractor data management
Act as the point of contact for all
SCAT field-based activities

ECCC, BCMOE, Local
Government, Qualified Contractor

Polluter (Qualified Contractor)
ECCC, BCMOE, First Nation
Rep, Local Government, Qualified
Contractor
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POSITION

DUTIES

REPRESENTATIVE

SCAT Team Members

Perform field Shoreline Oiling
Assessments

ECCC, BCMOE, First Nation Rep,
Local Government, Qualified
Contractor, Polluter

Historical/Cultural
Resources Specialist

Provide technical expertise and
restricted information in
development of ICS 232

ECCC, BCMOE, BC Ministry of
Forests, Lands, Natural Resource
Operations & Rural Development,
First Nation Rep, Local
Government, Qualified Contractor

Waste
Management/Disposal
Specialist(s)

Develop or approve Waste
Management Plan for sign off by
UC

BCMOE, Qualified Contractor,
Polluter

Wildlife Specialist (if not
in Operations)

Develop Wildlife Management
Plan and permits required

ECCC (Canadian Wildlife Service),
DFO, BCMOE, Qualified
Contractor. Federal and Provincial
Representatives to review and
approve permits if required

Air Quality Specialist

Develop Air monitoring plan and
review results

Qualified Contractor, Health
Authority
Health Canada, BC Ministry of
Health, Local Health Authority,
Qualified Contractor, Polluter

Industrial
Hygienist/Toxicologist

Field Observers

Liaise with Operations and
provide EU with current field
information

ECCC, BCMOE, First Nation Rep,
Local Government

Risk Communications

Develop public statements about
analytical data and comparisons
to health based screening levels.
Develop a comprehensive risk
communication to public and
media

BC Ministry of Health, Local
Health Authority, Communications
Staff, Qualified Contractor
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Scientific Support Coordinator
ECCC shall provide a representative from the NEEC to fill the Scientific Support Coordinator
function that will serve in a direct advisory role to the designated Federal or Provincial Agency
Incident Commander. The SSC role will be filled at the Command Staff level of the ICS
organizational chart.
The SSC will serve as ECCC's primary representative to support regulatory oversight of the
response to protect the environment, provide coordinated delivery of products and services
from ECCC as well as scientific and technical advice to Incident Command and the overall
response as required.
The SSC may identify or provide Technical Specialists to the Environmental Unit of the
Planning Section as needed to assist with developing plans, conducting field work and
providing expertise on meeting regulatory needs or scientific advice on various issues which
may arise. Technical Specialists may also be provided to the Operations Section to assist with
field work as needed throughout the response, such as SCAT, field monitors, sampling teams,
etc.
Net Environmental Benefit Analysis
During a spill, different response options are selected to protect the environment by removing
pollution (oil or other substances) from the impacted area; however, all response options can
also have adverse impacts on the environment such as increasing the amount of pollutant into
the water column or impacting the shore and its organisms. In some cases, these adverse
impacts can even exceed the benefit of removing the pollutant.
A Net Environmental Benefit Analysis is a methodology for comparing and ranking the
environmental benefit associated with different response options that are considered in a
particular situation. Natural attenuation is considered as a baseline for comparison. Knowledge
and experience as well as science-based impact assessment play an important role in this
decision-making process.
Consulting and seeking consensus among key stakeholders helps accelerate the process and
facilitate their acceptance in an emergency situation. Key stakeholders that should participate
in a NEBA are:






Polluter
Government authorities
Contractors with response-related expertise (SCAT data management, wildlife
rehabilitation experts, etc.)
First Nations
Local Governments

To achieve an optimum selection of response options, it is recommended to follow a process
that consists of:
1. collecting and processing data
2. understanding and evaluating impacts
3. comparing and selecting best response options

Guidance on completing a NEBA is found in Annex C: Environmental Unit Tool Kit.
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5000 RECOVERING FROM MARINE POLLUTION INCIDENTS
5100 TRANSITION FROM THE RESPONSE PHASE
Unified Command is ultimately responsible for the decision to terminate response operations.
This decision is typically triggered by the successful completion of the shoreline treatment plan
prescribed by the SCAT Team in the Environmental Unit. This Plan identifies the cleanup
options and actions, as well as the endpoints that are used to inform decisions about completing
cleaning operations.
A final inspection is conducted to confirm completion of the shoreline treatment plan. This is
typically completed by the SCAT team itself or a team that represents the interests of the
Polluter, RT agency representatives, First Nations and local governments. The team will
document their decisions; if endpoints are controversial, ECCC will resolve and provide
recommendation to Unified Command.
Demobilization of the response operations can begin once the decision has been reached that
no further treatment is required to reach the prescribed endpoints.
To effectively transition into the recovery phase of the response, a report should be developed
by Unified Command that will outline the following key elements:







the emergency action plan in place at the time of transition, emphasising actions that
are incomplete (CCG lead)
a Demobilization Plan that identifies resources allocated to the emergency response
and their exit strategies (CCG lead)
an assessment of the emergency, focussing on the environment and affected
community (ECCC, BCMOE lead)
an impact summary, noting specifically any areas or situations with a potential to
escalate the emergency (ECCC, BCMOE lead)
a forecast of the expected recovery outcomes (ECCC, BCMOE lead)
proposals for activities to be continued in the recovery phase (ECCC, BCMOE lead)

Recovery phase monitoring may be recommended. It could include monitoring and
information gathering to assess environmental or economic damages and progress towards
recovery. The scope of this Environmental Impact Assessment will be developed by ECCC.
A sample template of an Environmental Impact Assessment can be found in Annex C:
Environmental Unit Tool Kit. Depending on the scale of the spill and the proposed post-spill
studies, funding options may be negotiated with the Polluter’s insurers, the International Oil
Pollution Compensation Fund, the Ship-Source Oil Pollution Fund or Resource Trustee
agencies.

5200 POST INCIDENT RESPONSE ANALYSIS
Post incident debriefs and analyses are essential to ensure continuous improvement of spill
response personnel, organizations and systems. The Canadian National Preparedness Plan
specifically requires the Polluter (OHFs, ship owners), RO and CCG to participate in a postmortem process and follow up on the lessons learned within three months. Engaging and
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sharing within and across all jurisdictions and organizations involved in the response is key to
identifying and acting on the lessons learned.

5300 COST RECOVERY
Canada's Marine Oil Spill Preparedness and Response Regime is built on the polluter-pay
principle, which makes the Polluter liable for all reasonable response costs associated with an
oil pollution incident. This system of compensation is fully described on the Transport Canada
website.
In assessing a claim, the test of reasonableness is mandated by the Marine Liability Act.
Reasonableness is understood to mean that measures taken or equipment used in response to
an incident were, on the basis of expert technical appraisal at the time the decision was taken,
likely to have been successful in minimizing or preventing pollution damage. The fact that the
response measure turned out to be ineffective or the decision was shown to be incorrect with
the benefit of hindsight is not a reason on its own to disallow a claim for the costs involved.
The cost of a measure may be rejected if it was unreasonable in the circumstances, or it ought
to have been known that the measure would be ineffective. Measures taken for purely public
relations reasons would not be considered reasonable.
Claimants should keep comprehensive records of their decisions, operations and expenditures
in connection with an oil spill in order to be able to demonstrate that expenses were reasonable.
A protection and indemnity association of ship owners and operators, known as the
International Group of P&I Clubs, offers insurance coverage to ship owners and charterers
against third-party liabilities encountered in their commercial operations. In addition to this,
there are currently two funds to assist in paying for cleanup costs. These include the domestic
Ship-Source Oil Pollution Fund and the International Oil Pollution Compensation Fund. For
more detail on the compensation, in the case of ship-sourced oil spills, the Ship-Source Oil
Pollution Fund Claims Manual is an excellent reference document for providing guidance in
this area. See also the International Oil Pollution Compensation Fund Claims Manual. See
Appendix 14 for more detail on limits of liability and compensation per incident for oil tanker
spills in Canada.
Individual Agencies (government agencies, First Nations, local governments, etc.)
participating during an incident are responsible for the tracking of their agencies own costs and
for developing their own cost recovery documented claims for submission to the “Polluter”
(i.e. ship owner, pipeline owner, oil handling facility, etc.) as required.
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GVIRP Appendices:
Appendix 1: GVIRP Response Partner Roles and Contacts for Burrard Inlet
Appendix 2: Authorities for Marine Pollution Response
Appendix 3: Terms of Reference for the GVIRP Sub-Committee of MERCC
Appendix 4: Spills from NEB-Regulated Pipelines and Facilities
Appendix 5: First Responder Guidelines
Appendix 6: Template for Gathering Initial Incident Information
Appendix 7: Incident Evaluation Checklist
Appendix 8: Environmental Occurrences Notification Agreement
Appendix 9: Reporting Processes
Appendix 10: GVIRP Activation Coordination Conference Call Agenda
Appendix 11: Transfer of Command Template
Appendix 12: Initial Incident Objectives for Spills
Appendix 13: Situation Report Template
Appendix 14 Cost Recovery
GVIRP Annexes:
Annex A: Liaison Officer Guidelines
Annex B: Joint Information Centre Guidelines
Annex C: Environmental Unit Tool Kit
Annex D: Waste Management Guidelines
GVIRP Appendices and Annexes are located in separate document files.
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ACRONYMS
ACRONYMS
AREP

Agency Representative

IMT

Incident Management Team

BCG

British Columbia Generator

IOFR

Information Officer

BCMOE

British Columbia Ministry of
Environment

JIC

Joint Information Centre

CCG

Canadian Coast Guard

LOFR

Liaison Officer

CEPA

Canadian Environmental
Protection Act

LSC

Logistics Section Chief

CoB

City of Burnaby

MERCC

Marine Emergency Response Coordination
Committee

CoNV

City of North Vancouver

NASP

National Aerial Surveillance Program

CoPM

City of Port Moody

NEB

National Energy Board

CoV

City of Vancouver

NEBA

Net Environmental Benefit Analysis

CSA
2001

Canada Shipping Act 2001

NEEC

National Environmental Emergencies Centre

CWS

Canadian Wildlife Service

OHF

Oil Handling Facility

DFO

Fisheries and Oceans Canada

OSC

Operations Section Chief

DNV

District of North Vancouver

PSC

Planning Section Chief

DWV

District of West Vancouver

RO

Response Organization

ECCC

Environment and Climate Change
Canada

ROC

Regional Operations Centre

EMBC

Emergency Management British
Columbia

RT

Resource Trustee

EOC

Emergency Operations Centre

SCAT

Shoreline Cleanup Assessment Technique

ER

Environmental Response

SOFR

Safety Officer

EU

Environmental Unit

SSC

Scientific Support Coordinator

FSC

Finance/Admin Section Chief

TC

Transport Canada

GRS

Geographic Response Strategy

TSB

Transportation Safety Board

GVIRP

Greater Vancouver Integrated
Response Plan

TWN

Tsleil-Waututh Nation

HEMBC

Health Emergency Management
British Columbia

UC

Unified Command

IAP

Incident Action Plan

VFPA

Vancouver Fraser Port Authority

IC

Incident Commander

VPD

Vancouver Police Department

ICP

Incident Command Post

WCMRC

Western Canada Marine Response
Corporation

ICS

Incident Command System
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GLOSSARY OF TERMS
Burrard Inlet
The geographical area covered by this Plan extending from Point Atkinson and Point
Grey on the west to Port Moody on the east, including Indian Arm.
Discharge/Spill
Under the Canada Shipping Act, 2001, discharge means a discharge of a pollutant
from a vessel, or a discharge of oil from an oil handling facility engaged in loading to,
or unloading from, a vessel, that directly or indirectly results in the pollutant entering
the water, and includes spilling, leaking, pumping, pouring, emitting, emptying,
throwing and dumping (Canada Shipping Act, 2001, Sec 165).
A release or discharge into the environment, not authorized under the BC
Environmental Management Act, 2003, of a substance in an amount equal to or greater
than the amount listed in the Spill Reporting Regulation.
Lead Agency
The Lead Agency is the governmental authority that regulates or has authority over
the activity from which the emergency originated. Most often, it ensures an
appropriate response and that the incident is appropriately managed.
Net Environmental Benefits
Net environmental benefits are the gains in environmental services or other ecological
properties attained by actions, minus the environmental injuries caused by those
actions.
Pollutant
Any substance that, if added to any waters, would degrade the quality of those waters
to an extent that is detrimental to their use by humans or by any animal, fish or plant
that is useful to humans. (Canada Shipping Act, 2001, Part 8)
Resources Steward
A designated official, First Nations or steward who acts on behalf of the collective
owners of the natural resources and in the protection of natural resources within their
jurisdiction.
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Appendix 1: GVIRP Response Partner Roles and Contacts for Burrard Inlet
(Including English Bay and Indian Arm)
Response to a marine pollution incident requires coordination of many organizations at
several levels. The following outlines the general activities that may be undertaken by
Federal, First Nations, Provincial, Local and Industry Organizations in response to a
marine pollution incident.
Note that all organizations are expected to collaborate through the decision-making
authority of Unified Command.

Federal Response Partners
National Energy Board
Role
Triggers for
Involvement

Areas of
Expertise

24 hour
Contact
Information

Lead federal regulatory agency for spills originating from NEB regulated
pipelines and facilities including oil handling facilities such as Trans
Mountain’s Westridge Marine Terminal when no transfer of oil is underway
to a ship present at the facility.
Any spill or incident originating from NEB regulated pipelines and facilities.
The NEB:
 monitors and assesses the overall effectiveness of a company’s
emergency response and holds the company responsible for
responding and cleaning up appropriately;
 participates in Unified Command; and
 integrates its personnel within the company’s incident management
system.
Transportation Safety Board Reporting Hotline:
1-819-997-7887 for significant incidents
All other enquiries: NEB Emergency Phone:
1-403-807-9473

Fisheries and Oceans Canada
Role
Triggers for
Involvement
Areas of
Expertise

Protection of fisheries, fish (including marine mammals), fish habitat,
sensitive marine ecosystems, aquatic Species at Risk and their habitat.
Potential impact to (commercial/recreational/aboriginal) fisheries resources,
fish, fish habitat, aquatic ecosystems, and aquatic Species at Risk as well as
the associated habitat.
Fisheries Resources
 Assessment and identification of fisheries resources as well as sensitive
aquaculture and salmon enhancement sites.
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 Work with health authorities or local First Nations in assessing and
implementing fisheries closures and openings.
Fish, Fish Habitat, and Aquatic Species At Risk:
 Identification of sensitive marine ecosystem, biologically significant
areas, fish and fish habitat, as well as aquatic Species at Risk.
 Assessment of the extent of potential impact to fisheries, fish species
and their habitat, as well as aquaculture infrastructure or salmon
hatchery/enhancement operations.
 Provide advice on the assessment, monitoring and protection of fisheries
resources, fish, fish habitat and Species at Risk.
 Provide advice to inform cleanup effort and techniques to ensure
minimum damage to fish, fish habitat, fisheries resources, and Species at
Risk.
Aquatic Ecosystem Science:
 Provide scientific expertise in aquatic ecosystem for sensitive fish species
and habitat, marine mammals, aquatic Species at Risk and salmon
migration route etc.
Fisheries Enforcement:
 Assist or support enforcement if appropriate or requested.
DFO Radio Room – Aldergrove

24 hour
Contact
Information

PACRadioRoomRHQ@pac.dfo-mpo.gc.ca
Observe, Record, Report Line
1-800-465-4336

Canadian Coast Guard

Role

Triggers for
Involvement
Areas of
Expertise
24 hour
Contact
Information

The CCG’s Environmental Response program is responsible for ensuring the
cleanup of all oil and other noxious substance spills in Canadian waters. The
ER program has three mission objectives:
 Minimize the impact of marine pollution incidents on public safety;
 Minimize the environmental impact of marine pollution incidents; and
 Minimize the economic impact of marine pollution incidents.
If the polluter is unknown, unwilling or unable to respond to an incident, the
Canadian Coast Guard will manage the response.
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Transport Canada Marine Safety and Security

Role

Triggers for
Involvement

Areas of
Expertise
24 hour
Contact
Information

Lead federal regulatory agency responsible for Canada's Marine Oil Spill
Preparedness and Response Regime. Responsible to:
 conduct on-board investigation of ship source pollution occurrences;
 investigate discharges of oil that occur during transfers between vessels
and OHFs;
 serve as the Lead Agency for salvage of vessels during a pollution
incident; and
 provide technical expertise to CCG with respect to the ship and ship's
onboard activities (e.g., lightering) in the event of a marine spill or threat
of a spill.
 Transport Canada would be involved in a ship/OHF source incident by
virtue of regulatory responsibilities (i.e. investigation for prosecution).
 On request by the lead response agency to provide the technical
expertise with respect to ship and ship’s onboard activities1
 Response Organization and OHF response capacity regulation
 Marine regulatory regime under the CSA 2001
 Naval Architects, Engineers, Navigators
 Investigation and prosecution
1-604-945-2425
Call goes to contracted Call Centre (Angel Answering) who will alert the
standby marine inspector.

Environment and Climate Change Canada
Role

Triggers for
Involvement

To provide coordinated environmental information and expert advice to
efficiently inform response actions and to protect the environment from the
effects of emergency pollution incidents.
The process for deciding on ECCC’s involvement is summarized as follows:
 NEEC, on behalf of ECCC, will respond (e.g., provide science expertise
and services) to potential, imminent or ongoing environmental
emergencies of minor and moderate magnitude only when there is a
request for support or services from a federal partner, another level of
government, a Lead Agency or a Polluter.
 NEEC will also respond to potential, imminent and ongoing
environmental emergencies when ECCC assumes the role of the Lead
Agency, or when incidents of major size or of federal interest occur.

1 It should be noted that the provision of technical expertise is consultative and meant to support Pollution

Response Officers in discharging their powers under the CSA with regard to source control and information
gathering for civil (cost recovery) purposes. It is a separate function that is not to be confused with the
investigative and enforcement actions that will be carried out by Marine Safety Inspectors for the purpose of
criminal prosecution.
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More specifically, NEEC will respond to potential, imminent or ongoing
events such as:
 transboundary environmental emergencies, regardless of the source;
 environmental emergencies generated by federally regulated pipelines;
 environmental emergencies generated by federally regulated railways;
 environmental emergencies generated by federally regulated maritime
activities;
 environmental emergencies generated by federally regulated offshore
oil activities;
 environmental emergencies under ECCC’s jurisdiction (Fisheries Act;
Canadian Environmental Protection Act, Migratory Birds Convention
Act);
 environmental emergencies of national interest;
 environmental emergencies of federal interest triggered by the Federal
Emergency Response Plan;
 requests for response by the federal Minister of the Environment.
Following NEEC’s standard operating procedures, the Environmental
Emergency Officer on behalf of ECCC then transfers information to relevant
ECCC partners and other federal departments.

Areas of
Expertise

24 hour
Contact
Information

NEEC offers a number of services to effectively manage an environmental
emergency and reduce its impacts such as:
 site specific weather forecasting
 spill trajectory modelling
 fate and behaviour of hazardous substances
 environmental sensitivity mapping
 establishment of clean-up priorities
 shoreline clean-up assessment techniques
 advice on the protection of sensitive ecosystems and wildlife (e.g.,
migratory birds)
1-866-283-2333

Canadian Wildlife Service (CWS)
Role

ECCC’s CWS will concentrate its efforts during pollution incidents on
preventing further harm to wildlife and take actions that support the
humane treatment of affected wildlife. ECCC-CWS has three main roles
during a pollution incident affecting wildlife:
 Knowing and providing information on the wildlife resources in the area
of an incident;
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Triggers for
Involvement

Areas of
Expertise

24 hour
Contact
Information

 Determining the appropriate response strategies to prevent more
wildlife from becoming affected; and,
 Determining the appropriate response strategies to support the humane
treatment of affected wildlife.
ECCC-CWS is charged with the administration of the Migratory Birds
Convention Act and the Species at Risk Act, a responsibility that requires
management and conservation of Migratory Birds and Species at Risk under
its jurisdiction. The Canada Wildlife Act, 1995, also administered by ECCCCWS, broadens the responsibility by providing mechanisms to protect key
wildlife habitat within designated Migratory Bird Sanctuaries and National
Wildlife Areas.
ECCC-CWS input to an emergency response is through the Environmental
Emergencies Science Table, a centrally delivered advisory mechanism that
brings together ECCC’s scientific expertise and abilities to identify
environmental protection priorities.
 ECCC-CWS will present practical, informed and timely advice on wildlife
populations and wildlife response priorities through the Science Table.
 ECCC-CWS will provide input and guidance on the coordination and
implementation of wildlife response activities through the Science Table.
 ECCC-CWS may require surveys of wildlife resources in the area of
pollution and non-pollution incidents.
 ECCC-CWS may require the collection of wildlife where authorized under
the Migratory Birds Convention Act and Migratory Bird Regulations
during pollution and non-pollution incidents for further diagnostic
evaluation to determine the impact on the incident on the affected
wildlife populations.
Contact via NEEC at 1-866-283-2333

Public Safety Canada
Role

Triggers for
Involvement

Areas of
Expertise

Public Safety Canada is the federal coordinating department and is
responsible to engage relevant federal organizations and coordinate regional
support, as required.
The Emergency Management Act establishes Public Safety Canada’s
responsibility for coordinating the Government of Canada’s response to an
emergency. The Federal Emergency Response Plan establishes Public Safety
Canada as the federal coordinating department in support of the primary
department. During events requiring an integrated Government of Canada
response, the Federal Emergency Response Plan may be activated.
 Trained emergency management staff in ICS. Prepared to fill ICP roles in
the following positions or units:
o Liaison Officer
o Advance Planning
o Logistics Coordination
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24 hour
Contact
Information

 Contact data base to connect with stakeholders, as required.
 Inventory of federal regional resources.
Government Operations Centre
1-613-991-7000

First Nation Response Partners
Tsleil-Waututh Nation
To protect Tsleil-Waututh interests and exercise their governance rights.

Role

To provide local environmental and cultural heritage information and expert
advice.
To ensure no cultural heritage or archaeological resources are harmed
during cleanup operations.
To provide shoreline or archaeological monitors as needed.

Triggers for
Involvement
Areas of
Expertise

24 hour
Contact
Information

Any Code 1 or 2 spill in Burrard Inlet; any Code 2 spill in Howe Sound or
Fraser Delta
 Archaeology and cultural heritage protection
 Environmental protection
 Environmental impact assessment
 Socio-cultural impact assessment
Spencer Taft
604-353-2106
staft@twnation.ca
Ernie George
604-290-3777
egeorge@twnation.ca
Mike George
604-356-8768
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Squamish Nation
Aboriginal Rights and Title will be protected, if there is an impact on any
marine/land species that has historically sustained Squamish Nation people,
and or impact on species that sustain other species, then it’s an impact on
aboriginal rights and title of Squamish Nation.

Role

Triggers for
Involvement

Areas of
Expertise

24 hour
Contact
Information

To ensure all United Nation covenants, federal/provincial legislated fiduciary
obligation of policies and regulations are adhered to, for implementation,
the delegated due diligence mandates will protect/enhance environmental
interests with highest best practices for all constituents of Burrard Inlet,
including Squamish Nation. Intellectual property rights of Squamish Nation
will be protected, as required, such as “sacred bathing sites” of Squamish
Nation Longhouse. Further, sacred cultural heritage sites and archaeological
sites will be protected / restored / monitored at 100% expense of the
polluter or responsible party, all sacred areas identified will be protected
from the public eye, or only shared information with senior
federal/provincial governments, not to be put on maps.
Any deleterious substances or Class 1, Class 2 spill into Burrard Inlet, Lower
Fraser Area of 28-6, 28-7, 28-8 DFO Area Map. Responsible governments –
federal or provincial will immediately contact Squamish Nation, identifying
who the Lead Agency is in Unified Command.
Identify immediately the trajectory of air shed winds or trajectory of high or
low tides that may put Squamish Nation’s interests in harm’s way.
 Responsibility/Accountability of all required Expertise, which includes all
expenses or 100 % of all costs to hire environmental consultants and
legal costs, for impact assessments land/water/habitat, species/human
impacts, socio economic impacts, on land and water, such as Mosquito
Creek Marina, Lynn Creek Marina, any shoreline of Squamish Nation
interests, will be the sole responsibility/Burden of the polluter or
responsible party. Squamish Nation will identify persons who will
participate on incidents.
Randall W Lewis
Squamish Nation Environmental Advisor:
(M) 1-604-317-1875
(O) 1-604-892-2292
randall_lewis@squamish.net
Council Co-Chair Deborah Baker & Council Co-Chair Joshua Joseph
(O) 1-604-982-0510
Chris Lewis
Squamish Nation
(M) 1-778-228-7314
(O) 1-604-980-4553 chris_lewis@squamish.net
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Provincial Response Partners
BC Ministry of Environment
Role
Triggers for
Involvement

Key lead Provincial Ministry for spills of hazardous materials
All reports of spills under the BC Spill Reporting Regulation BC Reg. 263/9





Areas of
Expertise

24 hour
Contact
Information

Incident Commander
Liaison Officer
Environmental Unit Leader
Technical Specialists:
o SCAT
o Waste Management
o Wildlife
o GIS
o Environmental Impact Assessment
o Field Observers

1-800-663-3456

Emergency Management BC
Role

Triggers for
Involvement

EMBC is the coordinating agency for the provincial government’s emergency
management activities.
The overall purpose of EMBC is to increase life, safety and resiliency for
individuals and communities throughout BC.
The Emergency Program Act and the Local Authority Emergency
Management Regulation established the responsibility of local authorities to
develop emergency plans based on the hazards and vulnerabilities in their
communities. Although not legislated to do so, local authority emergency
response plans often follow the BC Emergency Management System to
provide for maximum inter-operability within the provincial emergency
management system.
The All-Hazard Plan does not override local authority plans except where a
local authority is under a provincial state of emergency. During events that
require the activation of the provincial emergency management system,
both the local authority plan and the All-Hazard Plan may be activated. Local
authority plans guide local authority response and the CEMP will guide
EMBC activities.
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Areas of
Expertise

24 hour
Contact
Information

 24/7 Emergency Coordination Centre for immediate access following an
event.
 24/7 Duty managers available to initiate response supports as required
 Six regional and one provincial operations centre available to activate in
support to events or local authority needs.
 Contact data base to connect stakeholders as required
 Emergency Program Act vote provides emergency funds for eligible
response and recovery costs
 Disaster Financial Assistance program provides financial supports for
authorized events to cover defined disaster related losses.
Emergency Coordination Centre
1-800-663-3456

Health Emergency Management BC (HEMBC)
Role

Triggers for
Involvement
Areas of
Expertise
24 hour
Contact
Information

During the activation of the GVIRP, HEMBC’s role will be to support the
activation of Emergency Operation Centres at the healthcare facility sites
(hospitals, residential care facilities, mental health, etc.) in the Fraser Health
Authority and Vancouver Coastal Health Authority. HEMBC would also
liaison with the necessary programs within the two authorities.

The 24 hour on-call number for HEMBC is 1-855-675-2436.
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Industry Response Partners
Western Canada Marine Response Corporation
Role
Triggers for
Involvement

Areas of
Expertise

24 hour
Contact
Information

To provide marine oil spill response services for spills originating from CSA
prescribed vessels and Oil Handling Facilities, when requested by a member,
the Canadian Coast Guard or other Lead Agency.
Activation calls from CCG, members or subscribers; 3rd parties may also
activate WCMRC following the execution of a work order requesting
service.
 Knowledge of coastal waters and coastline
 Development and execution of response strategies
 Identification of coastal sensitivities and protection strategies
 Extensive vessel, equipment and technology inventory
 Incident Management - ICS roles, ICS tools and job aids (e.g., field
satellite com’s)
 Response network and resources
 Contractual and mutual aid support
WCMRC 24-hour spill emergency line:
1-855-294-9116
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Local Response Partners
Vancouver Fraser Port Authority
Role
Triggers for
Involvement

Areas of
Expertise

 Providing harbour master, wharfinger or contractors to investigate and
assess spill reports within the Vancouver harbour and port facilities
 Initiating a response in consultation with the ER duty officer
 Providing dedicated berths for spill response vessels and equipment
facilities for the duration of a response where applicable
 Assist with the loading and unloading of CCG equipment by ensuring
road or berth access as required

24 hour
Contact
Information

City of Vancouver
Role

Triggers for
Involvement

Represents local interests and supports coordination of local government
response and resources for Vancouver
(Note: emergency requests to police and fire should go directly to 9-1-1)
There is a perceived or realized threat to the community (people, property,
public amenities) and/or local environment, including (but not limited to)
any of the following:
o health risks to the public (e.g., strong smell along shoreline);
o noticeable impacts and/or visual response measures underway (e.g.,
booms deployed, WCMRC or other response agency activated, etc.);
o the public is concerned and requires information; or,
o media attention
Support from the City of Vancouver is needed (e.g., fire boat response, law
enforcement, beach or traffic closures, community
communications, etc.);

Areas of
Expertise

There is notification by federal and/or provincial agencies
 Participating in Unified Command;
 Providing detailed knowledge of local community assets (environmental,
cultural, socioeconomic), infrastructure, and sensitive areas to assist
with impact avoidance, mitigation and recovery;
 Providing local expertise to inform response and recovery efforts;
 Assisting with community messaging and communications; and,
 Undertaking response and recovery action as needed (e.g., beach
closures, volunteer management, etc.)
Last revised: 18 December 2018
Page 12 of 43

24 hour
Contact
Information

City of Vancouver Emergency Management Duty Officer
1-604-829-2030

City of Vancouver (Continued)
Role
Triggers for
Involvement
Areas of
Expertise
24 hour
Contact
Information

Vancouver Police Department emergency
If emergency VPD Marine Unit or law enforcement assistance is required.
• Law enforcement
• VPD Marine Unit boats
9-1-1

City of Vancouver (Continued)
Role
Triggers for
Involvement
Areas of
Expertise
24 hour
Contact
Information

Vancouver Fire and Rescue Services emergency
If emergency Vancouver Fire and Rescue Services fire boats or rescue
assistance are required.
 Fire suppression
 Rescue services
 Fire boats
9-1-1

City of Burnaby
Is the emergency management department for the municipality of Burnaby

Role

Responsible for planning, training and exercising, Emergency Operations
Centre functionality, stakeholder engagement and public emergency
preparedness outreach
Anytime that there is a perceived or realized impact or threat to the
community (people, property or public amenities)

Triggers for
Involvement

Notification by EMBC, BCMOE, other provincial or federal departments
Notification by Emergency Management, adjacent municipality or responder
agency
When public are concerned and require information

Areas of
Expertise







Emergency Operations Centres setup, activation and support
Emergency planning, training and exercising
Operation of a mass communication system for Burnaby
Volunteer pool to help with community outreach
Volunteer management
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 Crisis communications – media and public information management
 Stakeholder engagement and contacts to many entities in Burnaby
 Key contact for municipality of Burnaby
 Coordinate integrated response in municipality of Burnaby
24/7 line: 9-1-1

24 hour
Contact
Information

ENG: 1-604-294-7200
Emergency Management: EOCliaison@burnaby.ca
Office: 1-604-294-7097
Mobile: 1-604-868-5932

District of West Vancouver
Local authority with mandate, responsibility for public and property safety
within jurisdiction

Role

Responsible for management of public beaches and waterfront areas
North Shore Emergency Management is the tri-municipal department
responsible for the West Vancouver’s emergency management program
Anytime that there is a perceived or realized impact or threat to the
community (people, property or public amenities)

Triggers for
Involvement

Notification by EMBC, BCMOE, other provincial or federal departments
Notification by North Shore Emergency Management, adjacent municipality
or responder agency
When public are concerned and require information

Areas of
Expertise

24 hour
Contact
Information

 Direct contact with local businesses and groups
 Foreshore restoration and rehabilitation
 Detailed knowledge of the local environmental assets and sensitive areas
 Knowledge and detailed mapping of infrastructure
 Fire department expertise
 West Vancouver Police expertise
 Engineering and parks departments
 Subject matter experts for environment
 Relationships with local groups such as stream keepers
 Volunteer management
 Crisis communications – media and public information management
9-1-1
Utilities emergency service
1-604-925-7100

District of North Vancouver
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Local authority with mandate, responsibility for public and property safety
within jurisdiction

Role

Responsible for management of public beaches and waterfront areas
North Shore Emergency Management is the tri-municipal department
responsible for the District of North Vancouver’s emergency management
program
Anytime that there is a perceived or realized impact or threat to the
community (people, property or public amenities)

Triggers for
Involvement

Notification by EMBC, BCMOE, other provincial or federal departments
Notification by North Shore Emergency Management, adjacent municipality
or responder agency
When public are concerned and require information

Areas of
Expertise

24 hour
Contact
Information

 Detailed knowledge of the local environmental assets and sensitive areas
 Knowledge and detailed mapping of infrastructure
 Fire department expertise
 RCMP expertise
 Engineering and parks departments
 Subject matter experts for environment
 Relationships with local groups such as stream keepers
 Volunteer management
 Crisis communications – media and public information management
9-1-1
Engineering after hours:
1-604-990-3666

City of North Vancouver
Local authority with mandate, responsibility for public and property safety
within jurisdiction

Role

Responsible for management of public beaches and waterfront areas
North Shore Emergency Management is the tri-municipal department
responsible for the City of Vancouver’s emergency management program
Anytime that there is a perceived or realized impact or threat to the
community (people, property or public amenities)

Triggers for
Involvement

Notification by EMBC, BCMOE, other provincial or federal departments
Notification by North Shore Emergency Management, adjacent municipality
or responder agency
When public are concerned and require information

Areas of
Expertise

 Detailed knowledge on local environmental assets and sensitive areas
 Knowledge and detailed mapping of infrastructure
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24 hour
Contact
Information

 Hazmat Fire department (utilized by District of North Vancouver, and
District of West Vancouver)
 RCMP expertise
 Engineering and parks departments
 Subject matter experts for environment
 Relationships with local groups such as stream keepers
 Volunteer management
 Crisis communications – media and public information management
9-1-1
Engineering after hours:
1-604-988-2212

North Shore Emergency Management

Role

Is the emergency management department for the North Shore
municipalities: City of North Vancouver, District of North Vancouver, District
of West Vancouver
Responsible for planning, training and exercising, Emergency Operations
Centre functionality, stakeholder engagement and public emergency
preparedness outreach
Anytime that there is a perceived or realized impact or threat to the
community (people, property or public amenities)

Triggers for
Involvement

Notification by EMBC, BCMOE, other provincial or federal departments
Notification by North Shore Emergency Management, adjacent municipality
or responder agency
When public are concerned and require information

Areas of
Expertise

24 hour
Contact
Information









Emergency Operations Centres setup, activation and support
Emergency planning, training and exercising
Operation of a mass communication system for North Shore
Volunteer pool to help with community outreach
Volunteer management
Crisis communications – media and public information management
Stakeholder engagement and contacts to many entities on the North
Shore
 Key contact for North Shore municipalities
 Coordinate integrated North Shore response
Office: 1-778-338-6300
24 hour activation: 1-604-969-7049 (note this will change in the near future).
liaison@nseoc.org
Can also access North Shore Emergency Management through 9-1-1
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Vancouver Coastal Health
Role
Triggers for
Involvement

Areas of
Expertise

Protection of public health
Potential for pollution event to impact on public health or safety
 Determination of closure of public areas (beaches, parks, etc.) and
activities (fishing areas) until mitigation of risk to the public can be
confirmed.
 Determination of mitigation end point for protection of public health
 Establishment of criteria for reopening beaches, parks and fishing areas
 Input into decisions for protecting human health and advising the public,
including, but not limited to, the need for evacuation or shelter in place
for air exposure to contaminants in initial hours of spill
 Establishment of criteria for lifting of evacuation or shelter in place order
MHO on-call:

24 hour
Contact
Information

604-527-4893
Environmental Health Manager on call:
1-877-298-4481
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Appendix 2: Authorities for Marine Pollution Response
There are several pieces of federal and provincial legislation that apply to emergencies
associated with a marine pollution event. This section briefly describes the key legislation
and associated agencies.

Federal Legislation
Oceans Act, 1996
The Oceans Act gives the Minister of Fisheries and Oceans, through the Canadian Coast
Guard, the responsibility for providing services associated with marine pollution response.
It describes the services that the CCG will provide for marine pollution response.
Canada Shipping Act, 2001
The Canada Shipping Act, 2001, specifically, Part 8: Pollution Prevention and Response –
Department of Transport and the Department of Fisheries & Oceans is the foundational
legislation for Canada’s national marine spill response regime, with its implementing
regulations and associated guidelines.
Under the Act, Transport Canada is deemed the lead regulatory agency and is responsible
for Canada's oil spill preparedness and response regime. It implements regulations and sets
rigorous standards for ship operators, response organizations and oil handling facilities,
and ensures the required national preparedness capacity for the regime.
Further, the CSA 2001 provides the powers for the Minister of Fisheries and Oceans to be
able to fulfill the services outlined in the Oceans Act (i.e. provision of marine pollution
response). Specifically, Sections 174.1 and 180 of the CSA 2001 establishes the authorities
for the Canadian Coast Guard with respect to marine pollution incidents. This includes the
designation of Pollution Response Officers and the ability to:
 Take measures to repair, remedy, minimize or prevent pollution from a vessel or
oil handling facility.
 Monitor those measures. and/or
 Direct those measures to be undertaken.
In accordance with established CCG Levels of Service, the Environmental Response Program
is required to have a preparedness capacity for response to ship-source and mystery marine
pollution incidents. To achieve this, the Program:







Develops and maintains International, National and Regional marine pollution
response plans which includes plans with countries sharing contiguous waters
with Canada.
Provides competent and qualified personnel in the role of Pollution Response
Officer appointed by the Minister of Fisheries and Oceans.
Maintains a level of pollution countermeasure equipment deployable on a
national or international basis.
Pursuant to these levels of service all marine pollution response plans held by
CCG are reviewed annually, and updated at intervals not exceeding five years. In
addition, there is a Canadian Coast Guard Environmental Response Duty Officer
available 24/7 in each of the three CCG Regions. All CCG ER Duty Officers must
hold the certificate of designation as a Pollution Response Officer and therefore
carry such powers given to them by the Minister of Fisheries and Oceans.
The CCG ER Duty Officer has the authority to take any action that he or she deems
reasonable under section 180 of the Canada Shipping Act in order to mitigate a
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ship-source marine pollution incident. Such action may include but not be limited
to the following:
o Liaise and agree with Marine Safety (under Transport Canada) and
Environment and Climate Change Canada duty officers on joint
assessment and response activities.
o Determine response requirement and posture.
o Initiate the call-out of ER staff for assessment or immediate response
purposes.
o Request support for assessment from the CCG and other agencies.
o Exercise Pollution Response Officer Authorities.
o Initiate contact with DFO Communications and manage initial media
enquiries.
o Issue a 180.1(c) direction order
o Issue 180 Notice to the polluter
Canadian Environmental Protection Act, 1999
The Canadian Environmental Protection Act, 1999 (CEPA) is an important piece of Canadian
federal legislation aimed at preventing pollution and protecting the environment and
human life or health. Certain provisions require the notification and reporting of a release in
contravention of a regulation or of an environmental emergency, or the likelihood thereof.
When a release or environmental emergency occurs, or is likely to occur, the person
responsible must take appropriate remedial measures and make a reasonable effort to
notify any member of the public who may be adversely affected. Also, where a person
responsible fails to take any measures required, ECCC may take those measures, cause them
to be taken or direct any person to take them.
The CEPA provides requirements to notify and to take remedial measure, as well as
authorities to direct or take action to address the release, or the likelihood of such a release,
into the environment of:




a toxic substance in contravention of CEPA Regulations (section 95);
a substance listed under the Environmental Emergency Regulations (section
201); and
a substance in contravention of Federal House Regulations (section 212).

An environmental emergency is defined in section 193 of the CEPA, for the purposes of Part
VIII. Also, Part X – Enforcement identifies the authorities that are available to enforcement
officers. Environmental emergency officers within the Environmental Emergencies Division
are designated as enforcement officers with limited CEPA enforcement powers and limited
peace officer powers.
In addition, there are Environmental Emergency Regulations implemented under Part 8 of
the CEPA that aim at preventing, preparing for, responding to and recovering from the
consequences of an environmental emergency. Under certain criteria, the Regulations
require the person who owns or has the charge, management or control of a regulated
substance to develop, implement and test an environmental emergency plan specific to the
regulated substances.
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Fisheries Act – Pollution Prevention Provisions
The Fisheries Act is a wide-ranging statute dealing with fish, their habitat, their harvest and
management in Canadian waters. ECCC has the responsibility for the administration and
enforcement of subsections 36(3) to 36(6) of the Pollution Prevention provisions of the Act,
except for activities in relation to aquaculture facilities and any resulting effects of those
activities on the waters frequented by fish; and the control or eradication of any aquatic
invasive species or aquatic species that constitute a pest to the fisheries. The following
provisions bear directly on ECCC’s role pertaining to environmental emergencies:
 subsection 36(3) prohibits the deposit of a deleterious substance in waters
frequented by fish or in any place under any conditions where the deleterious
substance or any other deleterious substance that results from the deposit of the
deleterious substance may enter any such water;
 subsection 38(1) authorizes the designation of staff as inspectors for purposes of
the administration and enforcement of the Act. ECCC’s Environmental Emergency
Officers are designated as Fisheries Act inspectors;
 subsection 38(5) requires the notification by the spiller of deposits of deleterious
substances not authorized under the Act or of a serious and imminent danger of
such an occurrence, in accordance with this subsection;
 subsection 38(6) requires that reasonable corrective measures be taken by the
spiller to mitigate the adverse effects of deposits referred to in subsection 38(5);
 subsection 38(7.1) specifies that an inspector “may take actions or direct
reasonable measures be taken” should the responsible party fail to do so;
 subsection 38(8) specifies that an inspector ‘’may enter and have access through
any place or premises’’; and
 subsection 38(10) requires that an inspector be given all reasonable assistance to
enable the inspector to carry out duties.
Emergency Management Act
The Emergency Management Act establishes the legislative foundation for an integrated
approach to federal emergency management activities. It clarifies the roles and
responsibilities of federal agencies that have a mandate related to emergency preparedness
and response. This is the authority by which Environment and Climate Change Canada
contributes to the response to a marine pollution incident in the form of providing, for
example, subject matter expertise in weather forecasting, spill modeling and trajectory
analysis and wildlife impacts.
Migratory Birds Convention Act
The Migratory Birds Convention Act deals with migratory birds, their habitat (eggs and nest),
their harvest and management. Under subsection 5.1 of the Act, it is an offence to deposit a
substance that is harmful to migratory birds or permit such a substance to be deposited in
waters or an area frequented by migratory birds or in a place from which the substance
may enter such waters or such an area. In addition, permits are required from ECCC in
order to kill, capture or take any migratory birds.
This Act is administered by the Canadian Wildlife Service of Environment and Climate
Change Canada.
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Species at Risk Act
The purposes of the Species at Risk Act are to prevent wildlife species in Canada from
disappearing: to provide for the recovery of wildlife species that are extirpated (no longer
exist in the wild in Canada), endangered or threatened as a result of human activity and to
manage species of special concern to prevent them from becoming endangered or
threatened.
While the Minister of Environment and Climate Change has primary responsibility for the
administration of the Species at Risk Act, the Minister of Fisheries and Oceans is the
competent minister for aquatic species at risk. The Species at Risk Act contains a number of
provisions for the protection of listed species at risk. These include, among others, the
prohibition against killing, harming, harassing, capturing or taking an individual of a species
listed as extirpated, endangered or threatened; as well as damaging or destroying their
residence or critical habitat.
National Energy Board Act
The “National Energy Board Onshore Pipeline Regulations (Onshore Pipeline Regulations)”
made under the National Energy Board Act, 1985 require each NEB regulated company to
have an Emergency Management Program that anticipates, prevents, manages and
mitigates conditions during an emergency that could adversely affect people, property or
the environment. This could include spills on land, water or land-based spills that reach
water. A company’s Emergency Management Program is developed on the principles of an
overall management system. The management system applies to all of the company’s key
programs for safety, pipeline integrity, environmental protection, emergency management
and security. The NEB verifies a company’s compliance with regulatory requirements
through its compliance verification oversight.

Provincial Legislation
Ministry of Environment Act, 1996
The BC Ministry of Environment Act (Chapter 20, Section 4) states the BC Ministry of
Environment’s environmental emergency mandate as: (i) to plan for, coordinate, implement
and manage a program to protect the welfare of the public in the event of an environmental
emergency or disaster.
BC Environmental Management Act, 2003
The BC Ministry of Environment has a wide-range of enabling authorization pursuant to the
Environmental Management Act to undertake emergency response or to guide industry to
report, prevent, prepare and respond to spills of materials under their care and control.
For example, Section 79 of the Act pertains to spill prevention and reporting by industry,
whereas Section 80 provides enabling authorities for an Environmental Emergency
Response Officer - as a provincial government representative - “to assess, monitor, prevent,
stabilize, contain, remove, clean up, evacuate persons from the area of or otherwise address
the perceived hazard or threat.” Regulations under the Environmental Management Act
include the Spill Reporting Regulation and Spill Cost Recovery Regulation. The former
requires spills of specific material type and amount to be reported to the province, the latter
enables cost recovery for spill response by the provincial government. The Act also provides
additional response authorities to the Ministry, such as the issuance of pollution prevention
orders (Section 33), pollution abatement orders (Section 31), remediation orders (27.1) and
to make variances (Section 15) to the Act.
For large, complex incidents – generally of provincial, national or international significance there are additional enabling legislative elements within the Environmental Management
Act. The BC Minister of Environment can choose to declare an environmental emergency
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under Section 87 the Act: In doing so, the Minister may use any people or resources that are
necessary to help mitigate the emergency. It also enables the Ministry direct access to
General Revenue to fund the provincial response. Section 88 gives the Minister power to
seek cost recovery from the Polluter.
BC Emergency Program Act, 1996
The Emergency Program Act is administered by the BC Ministry of Attorney General. The
Act provides enabling legislation that authorizes the director of the Provincial Emergency
Program to declare and designate any area of the province a disaster area (i.e. state of
emergency) and during an emergency, to employ or summon the assistance of nongovernment personnel, to use private property and to initiate evacuations. The Act also
enables local authorities such as a mayor or council to declare a state of local emergency
that provides similar, wide-ranging emergency powers. The latter is subject to local
governments having emergency plans and coordinators. A state of local emergency declared
by a municipality or regional district can revert to the province for response management
by the key ministry responsible for the particular hazard or threat.
The Act’s Emergency Program Management regulation identifies the requirements for
emergency plans and procedures of ministers and of government corporations. Schedule 1
of the regulation identifies the "key" (lead) ministries for emergency planning,
preparedness and response for specific hazard groups and hazards such as those hazards
undertaken by the BC Ministry of Environment's environmental emergency program.
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Appendix 3: Terms of Reference for the Environmental Response SubCommittee of the Marine Emergency Response Coordination Committee
Establishment and Authority
The Marine Emergency Response Coordination Committee (MERCC) states, in its
Terms of Reference, that a sub-committee will be formed to address specific issues,
if needed. In accordance with this, in October 2016, MERCC struck the
Environmental Response (ER) Sub-Committee. In addition to its internal work plan
the ER Sub-Committee reports to and advises the MERCC and other relevant bodies
about any aspects of marine pollution response that may impact its members.
Purpose
The ER Sub-Committee will serve as a gathering place for the Environmental
Response Community in the Greater Vancouver area to foster and build
relationships between response partners, familiarize on response techniques and
procedures and to develop an exercise program between members.
While the Canadian Coast Guard is the lead agency for the Greater Vancouver
Integrated Response Plan (GVIRP), this Sub-Committee will service as the primary
source of subject matter expertise relating to any changes to the Plan.
Values
The values of the ER Sub-Committee should echo those of any Unified Command
that may be set up during incident response, without any organization abdicating
their inherent authority, responsibility or accountability. It is important for all
jurisdictions – Federal, First Nations, Provincial, local/Municipal and Industry – to
be represented so as to tie in subject matter expertise for a seamless response.
The mandate of each member organization will be respected and considered when
changes to the GVIRP are proposed and approved.
For the purposes of this Sub-Committee a responder is anyone with the technical or
scientific expertise to respond to a pollution incident.
Composition
Sub-Committee members

The ER Sub-Committee shall consist of the following categories of organisations
with an interest in an integrated and cooperative response to a marine oil pollution
incident in the Greater Vancouver area:
 Federal response partners
 First Nations
 Provincial Response Partners
 Local Response Partners (Industry)
 Local Governments/Agencies
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Any new organisation that wishes to be a part of the sub-committee must be vetted
by the executive for participation. The Executive has the right to deny membership.
Other technical advisors or guest participants relating to specific hazards or
equipment (i.e. wildlife services) will be invited to the meeting by the Chair, as
required by the agenda.
The Executive for the ER Sub-Committee shall consist of three (3) Chairs and two
(2) Vice Chairs as follows:
Chairs:

Federal – Canadian Coast Guard
Provincial – BC Ministry of Environment
First Nations – one Chair from Musqueam, Squamish, or Tsleil-Waututh.
Vice-Chairs:

Municipal – one Vice-Chair that will be appointed by the Regional Emergency
Planners Committee
Industry – one Vice-Chair as determined by the Western Canada Marine Response
Corporation (WCMRC) User Group
The FN Chair and Vice-Chairs shall change every odd year.
Meetings
The Sub-Committee shall meet three times per year, but intersessional meetings
may be called by the executive as circumstances dictate. Meetings of the SubCommittee may be held in person, secretarially, or via remote communication and
will be scheduled no less than two (2) weeks prior to the MERCC meeting.
It may be necessary to convene a meeting during or immediately follow a pollution
incident as determined by the executive.
The Canadian Coast Guard will provide the secretariat function to the executive.
A Record of Decision (RoD) will be produced within two weeks following the SubCommittee meeting. The responsibility to prepare the RoD will alternate between
the co-chairs, they will be circulated to all participants electronically. The RoD will
be signed by the co-chairs at the next mutually available opportunity.
In the event of a conflict the agency with primary interest or mandate, as per Unified
Command principles, shall determine the resolution to this conflict.
Technical Advisory Groups
There will be three advisory groups established to discuss specific topics, as follows:
1.1. Exercise Advisory Group – the objective of this advisory group is to
synthesize the information on all pollution response related exercise
activities and report back to the Sub-Committee as a standing agenda item.
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1.2. Plan Review Advisory Group – the objective of this advisory group is to
finalize the plan and establish a cyclical review of the plan, once published.
The report from this group will be a standing agenda item on the agenda for
the Sub-Committee.
1.3. Research and Development Advisory Group – The objective of this advisory
group is to compile a toolbox of science-related studies underway and
existing information, for the purpose of informing an Environmental Unit on
scientific and regulatory standards during a response.
The Executive shall determine objectives for the advisory groups on an annual basis.
Outcomes
The outcomes of the Sub-Committee will be as follows:
1.4. Foster strong working relationships between all members;
1.5. Develop an annual work plan
1.6. Provide a forum for Subject Matter Experts (SMEs) to discuss past and
potential pollution incidents or exercises and lessons noted for the purpose
of continuous improvement
1.7. Update the Greater Vancouver Integrated Response Plan when and as
needed, or review the Plan on a regular basis to ensure currency of the Plan.
Reporting
The Sub-Committee will provide an update to the MERCC as a standing agenda item.
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Appendix 4: Spills from NEB-Regulated Pipelines and Facilities
Purpose:
The purpose of this Appendix is to provide additional emergency response information in
the event that a hydrocarbon spill into Burrard Inlet originates from a National Energy
Board regulated pipeline or facility.
The NEB fully supports the GVIRP, but in the event of a conflict between NEB regulatory
requirements and the GVIRP, NEB regulatory requirements would take precedence.
Introduction:
As a life cycle regulator, the NEB regulates all phases of pipelines and associated facilities
under its jurisdiction including application, construction, operation and abandonment. The
Trans Mountain pipeline, including the Westridge Marine Terminal in Burnaby, is regulated
by the NEB.
The “National Energy Board Onshore Pipeline Regulations (Onshore Pipeline Regulations)”
made under the National Energy Board Act require each NEB regulated company to have an
Emergency Management Program that anticipates, prevents, manages and mitigates
conditions during an emergency that could adversely affect people, property or the
environment. This could include spills on land, water or land-based spills that reach water.
A company’s Emergency Management Program is developed on the principles of an overall
management system. The management system applies to all of the company’s key programs
for safety, pipeline integrity, environmental protection, emergency management and
security. The NEB verifies a company’s compliance with regulatory requirements through
its compliance verification oversight.
An Emergency Management Program must include:












The identification and analysis of potential hazards
The evaluation and management of risks associated with all hazards
An up-to-date Emergency Procedures Manual that is filed with the NEB
Liaising with agencies that may be involved in an emergency situation during the
development and revision of its Emergency Procedures Manual
Taking all reasonable steps to inform all persons who may be associated with an
emergency response activity on the pipeline of the practices and procedures to
be followed
Having a continuing education program for the police, fire departments, medical
facilities, other appropriate organizations and agencies and the public residing
adjacent to the pipeline to inform them of the location of the pipeline, potential
emergency situations and the safety procedures to be followed in case of an
emergency
Procedures for the safe control or shutdown of the pipeline system in the event of
an emergency
Sufficient response equipment
Training to instruct employees on the emergency procedures and emergency
equipment
A verifiable capability to respond to an emergency demonstrated through
emergency response exercises

More information regarding emergency management for NEB regulated pipelines and
facilities is available on the NEB’s website at www.neb-one.gc.ca.
There are differences in the response process should a spill originate from a NEB-regulated
pipeline or facility as opposed to a ship-source spill. Following is additional information in
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some key areas on the role of the NEB and the company during an incident and NEB
regulatory requirements, corresponding to the section titles used in the main body of the
GVIRP.
Multi-Agency Coordination and Alignment to Other Plans
An NEB-regulated company would be primarily guided in its response actions by its
Emergency Procedures Manual and supporting plans such as tactical response plans and
geographic response plans. In developing and revising the Emergency Procedures Manual,
the company must liaise with agencies that may be involved in an emergency on the
pipeline system. To the extent that other plans, such as the GVIRP and others, are relevant
to the company’s Emergency Procedures Manual, an NEB-regulated company would be
expected to engage the holders of these plans and document any actions that it took based
on the results of any feedback received. The NEB is taking an increasingly active role in
verifying that a company’s emergency procedures fully account for the role of other
agencies that may be involved in the broader emergency response system.
Initial Assessment and Information Gathering
NEB regulated companies are required to define incident classification levels within their
Emergency Procedure Manuals.
The “Onshore Pipeline Regulations” do not define the significance of incidents, although as
noted below in the section relating to Reporting, Initial Alerts and Notifications significant
incidents are defined outside of the “Onshore Pipeline Regulations” for notification and
reporting purposes.
Decision-Making
The NEB uses the Incident Command System. During emergencies related to a NEB
regulated pipeline or facility, the NEB is the lead federal regulatory agency which:




Monitors and assesses the overall effectiveness of a company’s emergency
response and holds the company responsible for responding appropriately.
Participates in Unified Command.
Integrates its personnel within the company’s incident management system
(most NEB regulated companies use the Incident Command System).

Starting June 2016, the NEB will have the authority to take control of incident response if a
company is unable or unwilling to do so.
Other members of Unified Command would likely include a federal and provincial
representative and possibly, a municipal and First Nations representative. The NEB is
supportive of GVIRP initiatives to clarify how Unified Command would work together and
better define what parties should be included in Unified Command.
Information Management
The NEB has its own Communications Officers that are available to respond to any incident.
These staff may be deployed to the incident command post and are trained to work with
company and other agency communications staff.
Capability and Capacity
The NEB holds its regulated companies responsible for anticipating, preventing, managing
and mitigating incidents of any size or duration. In doing so, the company may utilize its
own resources, those of contractors or resources through mutual aid agreements. For
example, Trans Mountain Pipeline has a contractual agreement with Western Canada
Marine Response Corporation response in Burrard Inlet.
Training and Development and Exercises
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As part of its Emergency Management Program, an NEB-regulated company must have
appropriately trained personnel for emergency response and be able to demonstrate
response capability through conduct of exercises. A company’s exercises can be evaluated
by the NEB.
Such exercises typically include participation from other agencies such as provincial and
municipal agencies and first responders. An exercise in the Greater Vancouver area could
also include activation of the GVIRP to the extent that provisions within the GVIRP are not
already addressed as part of a company’s Emergency Management Program.
Reporting, Initial Alerts and Notifications
The “Onshore Pipeline Regulations” define incidents on NEB-regulated pipelines and
facilities. All such incidents must be reported via the NEB’s Online Event Reporting System.
Further, significant incidents are defined in guidance for the Online Event Reporting System
and must be reported immediately to the Transportation Safety Board Reporting Hotline at
1-819-997‐7887.
The NEB has designated staff as on-call emergency responders 24/7, 365 days a year. The
Transportation Safety Board notifies the NEB’s on-call emergency responder of a significant
incident that was reported to it. This sets in motion the NEB’s emergency response process
which could include dispatch of NEB personnel to the incident site and standing up the
NEB’s Emergency Operations Centre depending on the level of the incident.
The NEB will also notify relevant agencies on its call-down list that a significant incident has
occurred and the company also has a call-down list for incident notification and reporting to
internal and external stakeholders, relevant government agencies and response agencies.
Initial Assessment and Information Gathering
It is expected that the source of a spill from an NEB regulated pipeline or facility that
reaches the marine environment would be identified due to the point-source nature of the
spill. In this case, the company would conduct an initial assessment for reporting to the TSB
and continue to gather additional information to support emergency response activities.
Upon receipt of the call from the TSB, the NEB then conducts additional assessment and
information gathering.
If a spill from an NEB-regulated pipeline or facility reached marine waters and the source is
not readily identifiable, initial notification could first be received by the CCG Marine
Pollution Reporting Line via the notification procedures identified in Section 4110 of the
GVIRP, Alerts and Notifications. If the source was confirmed to be an NEB-regulated
pipeline or facility, the NEB notification procedures identified above in the section relating
to Reporting, Initial Alerts and Notifications would then be implemented and the NEB would
act as the lead federal regulatory agency.
Response Initiation and Activation
A company would be expected to immediately activate its emergency response procedures
in the event of a spill from its pipeline or facility. As noted above in Capability and Capacity,
this could include resources from different sources with the company being responsible for
their overall management.
Command
As noted above in the section relating to Decision-Making, the NEB uses the Incident
Command System, as do most of its regulated companies. Member companies of the
Canadian Energy Pipeline Association have all adopted the Incident Command System.
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If an incident does occur, the NEB’s primary role is to oversee the company’s response and
compel additional actions to be taken, if necessary. The NEB will participate in Unified
Command and is prepared to staff other positions within the incident management system.
Recovery from Marine Pollution Incidents
The NEB will verify that there is adequate and appropriate cleanup and full remediation of
any environmental effects resulting from the incident. The NEB coordinates stakeholder
and First Nations feedback regarding environmental cleanup and remediation through an
integrated approach both during and after the emergency phase. The company must
conduct, to the Board’s satisfaction, a complete cleanup and remediation of any adverse
environmental effects.
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Appendix 5: First Responder Guidelines
Remain upwind, uphill or upstream of the incident. From a safe distance, assess the
situation. Use binoculars, if available, to view the scene. Attempt to determine if radiological
materials or hazardous substances are present. Observe and note the following:







Effects on people, animals and the environment
Container types, markings, placards and labels
Signs of any released or discharged substances and any unusual or pungent
odours (move farther away or upwind if you detect an odour and are not positive
it is safe)
Wind direction and prevailing weather
Distance and direction of nearby dwellings
Distance and direction of any nearby surface water

The initial responder shall then make notifications. The initial responder shall not enter an
area where the responder may become a victim, even to rescue another.
Until help arrives, the initial responder should:






Cordon off the incident area and establish a safe zone. If chemical vapors or
flammable or explosive materials are involved, evacuate all persons from the
immediate area and remain upwind of the incident area
Enter the incident area only if properly trained and equipped with appropriate
protective clothing and equipment
Render first aid to victims; be sure to notify medical personnel if radiation
exposure or contamination is suspected
Serve as an on-scene communication point
Brief the response team leader or incident commander upon arrival
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Appendix 6: Initial Incident Gathering Checklist
Date and Time of Call: _____________________________
Caller Name, Address and Phone Number: ______________________________________
Name of Person Taking the Report:____________________________________________
Source – Vessel/Facility/Spiller Information:
1.

Name of Potentially Responsible Party

2.

Name of vessel/facility, railcar/truck number or other identifying information

3.

Type and size of vessel/facility

4.

Total quantity of fuel on board or in tank

5.

Nationality (vessel only)

6.

Location of incident (i.e. street address, lat/long, mile post)

7.

Date and time of incident (or when discovered)

8.

Description of spill (i.e. size, colour, smell, etc.)

9.

Type of incident (i.e. explosion, collision, tank failure, grounding, etc.)

10. Material released
11. Source of material released
12. Estimated amount released
13. Total potential quantity that could be released (i.e. total quantity in tank or on board)
14. Environmental media impacted or potentially impacted by spill (i.e. air, water,
ground/soil)
15. Weather: wind, temperature, sea conditions, current, etc.
16. Point of contact (i.e. Polluter name, phone and address)
17. Vessel/facility agent(s) (i.e. name and phone)
18. Name and contact information of insurance carrier
19. Number and type of injuries or fatalities
20. Description of who is on-scene and what response activities are being done or have been
completed
21. Have evacuations occurred
22. Other Agencies Notified:
 Local Government
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BC Ministry of Environment
Canadian Coast Guard
Transport Canada
National Energy Board (if regulated facility/pipeline)
Affected First Nations
Aboriginal Affairs and Northern Development Canada
Health Authorities
EMBC
Environment Canada
Others:
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Appendix 7: Incident Evaluation Checklist

INCIDENT EVALUATION CHECKLIST
Intervention (Possible Issues are Highlighted)
Opinion
danger

Health and safety

Personal Safety
 Air Quality
 Explosion Hazard
 Equipment
Operation
 Weather/Sea State
 Time of Day

Public Safety
 Location of Spill
 Population
 Pleasure/Commercial
vessel traffic

Potential impact and damages

Environment
 Presence of Sensitive
Species
 Proximity to
Sensitive Shorelines
 Toxicity (light oil)
 Smothering (heavy
oil)

none

Economic
 Interruption of
Commercial
Fisheries (Shellfish,
Fish Farms, Vessels)
 Loss of Tourism
 Local marine
transportation

Possible strategies

Containment
Protection
 Contain
 Exclusion/Diversio
fuel/oil in
n Booming
tanks (Plug
 Notify the
tanks/Shut
potentially affected
valves)
 Boom the
vessel/slick
 Transport
vessel to a
containment
area.
Logistical capacity/Response time

Polluter’s Safety
 Safety Plan
 Adequate PPE
 Monitor
air/explosion
 Awareness of Public
Safety

Socioeconomic
 Loss of the use of
parks, beaches and
the marine.
 Recreational Fishing
 Disruption of Local
Government
 Disruption of local
community

none

Recovery
 Remove fuel/oil from vessel
 Remove vessel from marine
 Recover spilled oil by
mechanical/absorbent/manua
l means

none
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Location

Weather










Accessibility
Distance to travel
Amenities in the area
Distance to PCME



Sea State
Extreme
temperatures
Tides/currents

Other Factors






Ongoing Search and
Rescue mission
Visibility
Public intervention
Polluter intervention

Acceptable strategies considering the environment’s sensitivity

none

Net environmental benefit must be considered.



Which response technique will minimize the impact on the environment and the
community?
Will the response that is planned have a negative impact?
Are the removal/cleanup techniques intrusive?


Analysis of polluter actions

Polluter identification (name, address, telephone, address, agent, insurer, owner)

Unknown



Take all reasonable measures to identify polluter (TC Vessel Registry, wharfing’s
contact list, local knowledge, fishing license, etc.)
If the polluter has identified an OSC or Authorized Representative, Gather all of their
information as well.

Polluter’s intentions (The polluter takes responsibility for the response and is capable of
responding.)

Reluctant


Is the Polluter taking action? Have they produced a plan for CCG to review? Are they
effectively communicating with CCG?

Response assessment (response acceptable or insufficient)

Unable


Are the Polluter’s actions effective? Does their response meet CCG/ECCC/BCMOE/First
Nations needs?
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Appendix 8: Environmental Occurrences Notification Agreement
Federal and provincial laws require, in most cases, notification of the similar environmental
emergency or environmental occurrence, such as an oil or chemical spill. In order to reduce
duplication of effort, Environment and Climate Change Canada and Fisheries and Oceans
Canada entered into Environmental Occurrences Notification Agreements (“Notification
Agreements”) with the Government of British Columbia.
The purpose of the Notification Agreements is to establish a streamlined notification system
for persons required to notify the federal and provincial government of an environmental
emergency or environmental occurrence (spill, release, etc.). An environmental occurrence
includes the release, or the likelihood of a release, of a substance into the environment in
contravention of regulations referred to in section 95, 169, 179 or 212 of the Canadian
Environmental Protection Act, an environmental emergency under section 201 of the CEPA
or an unauthorized deposit of a deleterious substance, in water frequented by fish, or a
serious and imminent danger of such an occurrence under subsection 38(5) of the Fisheries
Act.
Under this Notification Agreement, Emergency Management BC as the 24-hour authority
operating for the Province, receives notifications of environmental emergencies or
environmental occurrences and transfers this information to Environment and Climate
Change Canada.
The associated regulations are the Release and Environmental Emergency Notification
Regulations, and the Deposit Out of the Normal Course of Events Notification Regulations
(“Notification Regulations”), apply to verbal notification requirements under the CEPA and
the Fisheries Act, respectively.
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Appendix 9: Reporting Processes
CCG Pollution Reporting Process






Pollution Reporting Process (marine and land)
Telephone alerts
E-Mail Delivery
(pared down list of federal agencies)
CCG ER Duty Officer
 CCG ER Duty Officer/Superintendent
Harbour Master – Vancouver
 CCG National Coordination Centre
TC Marine Safety – Vancouver
 DFO Radio Room – Aldergrove
(call only if a ship is involved)
 Emergency Management BC – Emergency
Coordination Centre
 Environment and Climate Change Canada
 Harbour Master – Vancouver
 Natural Resources Canada Western – Major
Projects Management Office Officer
 TC Marine Safety – Ottawa
 TC Marine Safety – Vancouver
 TC Pollution Patrol Aircraft (National Aerial
Surveillance Program)
 Transportation Safety Board – Vancouver
 Public Safety Canada, Pacific Region

EMBC Pollution Reporting Process
Pollution Reporting Process (marine and land)
Telephone alerts
E-Mail Delivery
 EMBC Emergency
Coordination Centre
 BCMOE Response Officer
 Environment and Climate
Change Canada
 Local Emergency Program
Coordinator


















CCG ER Duty Officer/Superintendent
DFO Radio Room – Aldergrove
Environment and Climate Change Canada
BC Local Health Authority
First Nations
Health Canada
ICBC
Local Environment Program Coordinator
Metro Vancouver
BC Ministry of Environment Regional Operations
BC Ministry of Transportation and Infrastructure
National Energy Board
Oil and Gas Commission
Police/RCMP
Transport Canada
Utility Company (e.g., hydro, water, gas)
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Appendix 10: GVIRP Activation: Coordination Conference Call Agenda
Conference Call: Call in number, meeting ID, Password

Date and Time:

Attendees (circle/highlight invited – adjust list based on location/potential impacts of event):
Federal Gov:

CCG

ECCC

TC

First Nations:

TWN

Squamish Nation Musqueam Indian Band

Provincial Gov:

BCMOE EMBC

Local Gov:

CoV

CoNV

Others:

POV

Metro Vancouver

DNV

DFO

NEB

DWV

NSEM

WCMRC

Public Safety Canada

CoB

HEMBC

CoPM Belcarra Anmore
Others:__________________________

Polluter:

#

Agenda

Speaker(s)

Detailed
Outcome

Actions/Notes

1

Convene Meeting
 Introduce IC
 Roll Call

EMBC
(facilitator)

Ensure all key
representatives
are on the call

2

Update on Incident Status and Hazard
Outlook; review and consolidate, if needed
(ICS 201)
 Where and how large is the impacted
area?
 Discuss types of impacts, including
potential impacts (e.g., responder
safety, public health, environmental,
cultural, infrastructure, etc.)
 What is the status of the initial
response and current operations
underway, including initiation of
other Emergency Response Plans
 Who has been notified?
Status of GVIRP Activation
 Confirm membership of Unified
Command
 Clarify UC roles and responsibilities
 Identify Command and General Staff
positions, including Environmental
Unit Leader
 Consider appropriate local
representation in the staffing of key
ICS roles in response organization
 Confirm establishment and location of
ICP
Notifications and Ongoing Updates
 Based on nature of incident, have all
necessary parties been notified?
 Who, outside of Unified Command,
should be kept informed of ongoing
status of event; how is this best
achieved (email updates, conference
calls) until Liaison Officer is
established
 Establish linkages to EOCs through
Liaison Officer

IC

Establish
situational
awareness and
response actions

3

4

Confirm
notifications

UC

Confirm UC and
key ICS roles

All
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#
5

6

7

8
9

Agenda
Confirm Initial Response Objectives (ICS
201-2)
 Based on nature of incident, are there
any additional response objectives
that should be established during the
initial response phase?
Communications
 Determine which of the agencies will
be able to send communications
personnel to staff the JIC
 Complete and approve Joint Media
Statement using template (Annex B:
JIS Manual. Sec 7.0)
 Confirm repurpose key messages
from Joint Media Statement for other
channels (e.g., Twitter)
 Confirm use of Incident Response
Website
 Confirm use of logos of all
participating agencies
 Confirm activation of Twitter account
Next Steps
 Summarize and document key actions
and decisions from this meeting
 Confirm schedule and process for
sharing situational awareness
Questions
Identify Next Meeting
 Set times for further updates

Speaker(s)

Detailed
Outcome

Actions/Notes

All

All

IO

EMBC
Facilitator

UC
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Appendix 11: Transfer of Command Template
Incident name/geographic location:

(Include the name of the incident and a brief description of the geographic location and the area impacted by
the incident)

Agencies/Incident Commanders in Unified Command
(On those occasions when a Unified Command is established, include a list of agencies and the names of their
respective Incident Commanders)

Category/type of incident:

(Indicate the category of incident, i.e. Environmental Response and the ICS response type)

Brief history of incident:

(Include a brief paragraph outlining the history of response actions to date; use ICS 201 for transfer of
command during Initial Response Phase)

Incident Objectives and Priorities
(include review of current ICS 202)

Current situation:
(Include a brief paragraph outlining the current situation)

Current organization:

(Depending on the size or complexity of the incident, it may be best to attach an organization chart [ICS 207]
or simply list the incident management team positions in effect and the names of individuals performing the
roles)

Resource assignments:

(Include a summary of where major equipment resources are assigned in accordance with the current Incident
Action Plan)

Resources ordered and enroute:

(Include a list of both equipment and personnel resources ordered and enroute)
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Incident facilities:
(List the name and location of all incident facilities in use)

Incident Tactical Communications Plan:

(Include a list of radio frequencies and/or channels and their intended use. For larger, more complex incidents,
it may be most appropriate to attach the Communications Plan [ICS 205])

Restraints or constraints:

(Include a list of any restraints or constraints that are currently in effect. Restraints are those actions that
must not be taken done and constraints are those actions that must be taken. i.e. Restraint – Must not use
dispersants without seeking the authority of agency representatives vs. Constraint – In the conduct of the
response effort, we must maintain the confidence of the government and the public)

Critical Information Requirements:
(Include a list of any critical information requirements that are currently in effect, i.e. The Incident
Commander is to be informed immediately should anyone involved in incident response sustain an injury)

Public/Media Communications Strategy:

(Provide a brief overview of the communications strategy (i.e. active, passive or reactive approach) and outline
any particular challenges or concerns encountered)

Command assessment:

(Include a brief assessment of current response actions and a prognosis for the near term)

Name/Signature/Agency (outgoing Incident Commander): _________________________
Name/Signature/Agency (incoming Incident Commander): _________________________
Effective Date/Time of transfer of command: (dd/mm/yyyy / xx:xx hrs):
__________________
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Appendix 12: Initial Incident Objectives for Spills
It is critical that IC/UC determines a set of clear, high level Objectives during any incident or
exercise and then convey these to Operations who will then be able to quickly develop
appropriate Strategies and Tactics from these Command Objectives. These Objectives are
documented in ICS 202.
The following are typical examples of high-level overall incident objectives:











Ensure the safety of the public and response personnel
Control the source of the spill
Manage a coordinated response effort
Maximize the protection of environmentally, culturally and archaeologically
sensitive areas
Contain and recover spilled material
Recover and rehabilitate injured wildlife
Remove pollutant from impacted areas
Minimize economic impacts
Keep impacted communities, including First Nations, informed of response
activities
Keep the public informed of response activities

This list is not exhaustive; however, it does provide some Incident Objectives that would
most likely be appropriate when responding to spills of oil. If the incident is more complex,
it is expected that the IC/UC will expeditiously set additional Incident Objectives most
appropriate to the incident or exercise.
It is also recommended that when IC/UC is preparing Incident Objectives, Priorities and
Critical Information Requirements, that a large paper copy of the ICS 233 Open Action
Tracker is posted for the IC/UC to add and assign tasks that will come up in IC/UC meetings.
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Appendix 13: Situation Report Template
SITREP#
Incident:
Incident Start Date:
Current Date/Time
Location
Situation Status
Priorities
Reports
Description:



ICP
RESPONSE
SCAT
WILDLIFE
ENVIRONMENTAL
MEDIA UPDATE

Response Statistics

Environment and Climate
Change Canada
Weather/Tides
Liaison

UNIFIED COMMAND SIGNATURES:
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Appendix 14: Cost Recovery
The following is drawn from the Ship-Source Oil Pollution Fund website at:
http://sopf.gc.ca/en/international-conventions/limits-of-liability-andcompensation

This graphic depicts the limits of liability and compensation currently available (as of
April 1, 2015) per incident for Oil Tanker Spills in Canada.

Figure 1: Limits of Liability and Compensation
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1.0 OVERVIEW
1.1 User of these Guidelines
This manual focuses on the role of the Liaison Officer in executing duties under the ICS to
ensure effective coordination with participating organizations and stakeholders involved in the
response. The user of this manual will be anyone assigned as Liaison Officer upon the activation
of the Greater Vancouver Integrated Response Plan and upon the decision of the Incident
Commander/Unified Command that the Liaison Officer role is to be filled.
The job of liaison during an emergency response is a critical one. It can have a large impact on
the efficiency of resource use during the response operations, and on the perception of
stakeholders regarding the success or appropriateness of the response activities. Both of these
factors are critical to overall response success.
Personnel assigned to this position should have a good liaison or governmental affairs
background and experience working with people in other organizations. Since this is a key
position in the response, assignment should be based on experience level versus rank.

1.2 When to Appoint a Liaison Officer
Appoint a Liaison Officer/Liaison staff whenever:



The response entails participation by Assisting or Cooperating Agencies.
Response activities elicit stakeholder group interest or concern.

Depending on the complexity of the incident, the need for a Liaison Officer may not exist. In this
case, the IC/UC or the general staff can handle all inquiries and suggestions from interested
parties. However, when a significant incident arises and the need for a Liaison Officer is
imminent, the position can quickly become overwhelming for one person.
Responders have historically underestimated the staffing required for effective performance of
the liaison function and responsibilities. The Liaison Officer and the IC/UC should cooperatively
determine appropriate staffing according to the impact of the incident. The number of Assisting
and Cooperating Agencies as well as the number and disposition of stakeholder groups will
determine staffing needs and the size of the Liaison office.
When the IC/UC determines who is to be Liaison Officer, they will select someone who shows
some or most of the following traits:









Good leadership, management and interpersonal skills.
Experience in resolving contentious issues or conflicts.
Solid grasp of liaison and governmental affairs knowledge as well as organization goals,
objectives and missions.
Adaptable and flexible to the needs of the incident.
Proactive and assertive.
Facilitation and presentation skills.
Excellent situational awareness and the ability able to quickly develop perspective on the
scope, scale and long-term consequences of the response.
In-depth knowledge of the types of liaison challenges expected for incidents likely to be
encountered.
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Ability to facilitate organizational success in terms of developing processes that bring
together participating organizations and stakeholders to meet shared goals and objectives
as the response effort evolves.

A good Liaison Officer has these qualities and many more, in addition to having a thorough
understanding of ICS.
Note: The term “stakeholder” as used in this manual is inclusive of all outside entities with
whom the Liaison Officer may interact, such as Assisting or Cooperating Agencies, coordination
facilities, elected officials, public, special interest groups and affected parties.

1.3 Major Tasks
The Liaison Officer should be prepared to undertake several major tasks when responding to a
major incident. These tasks include, but are not limited to:














Managing the Liaison Staff Organization, including the assignment of Assistants and
forming teams where necessary.
Representing and advising the IC/UC.
Establishing the delineation of responsibility with the Information Officer.
Maintaining awareness of incident expansion potential.
Attending Command Staff and Planning meetings providing limitations and
capability of participating organizations and stakeholders’ resources.
Maintaining unit logs.
Serving as primary incident point of contact for participating organizations and
stakeholders.
Maintaining a list of participating organizations and stakeholders and their
representatives including name and contact information.
Monitoring check-in sheets daily to ensure that all participating organizations and
stakeholders’ representatives are identified.
Establishing meeting schedules with Agency Representatives.
Monitoring incident operations to identify current or potential inter-organizational
problems and response resource needs.
Ensuring all Liaison activities are documented on ICS 214, Unit Log.
Completing all required forms and documentation prior to demobilization.

1.4 Establishing the Liaison Office
The steps listed below should be closely adhered to upon establishing a Liaison Office:
1. Obtain an incident briefing from the IC/UC and review the Incident Action Plan.
2. Ascertain incident status, current or potential involvement of other agencies and
current or potential interest of stakeholders.
3. Determine the number of staff necessary to carry out the liaison function.
4. Select a location and coordinate with the logistics section for additional personnel,
space, equipment and supplies.
5. Develop an organization for the Liaison Office as staff arrive including, if needed,
Assistant Liaison Officers.
6. Develop and implement strategies and tactics for carrying out liaison
responsibilities.
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1.5 Managing the Liaison Office
To oversee the operation and management of the Liaison Office, the Liaison Officer needs to:





Ensure that the most qualified people fill the key positions in the Liaison Office.
Ensure that all members assigned to the Liaison Office are fulfilling their
responsibilities.
Set the goals, objectives, strategies and tactics for working with Assisting and
Cooperating Agencies and stakeholders.
Turn in Liaison staff daily work hours to the Finance Section

1.6 Locating the Liaison Office
The Liaison Office should be:





Visible and accessible,
Adequate to hold the entire liaison staff and Agency Representatives,
In close proximity to the Joint Information Centre (if set up), and
Equipped with adequate communications capability.

1.7 Representing and Advising the IC/UC
The Liaison Officer should represent or advise the IC/UC on all liaison matters associated with
the response. In order to perform this task, the Liaison Officer needs to:







Meet with the IC/UC at least daily.
Attend all command staff meetings and all other meetings where decisions are made
that could impact Assisting or Cooperating Agencies or stakeholders.
Keep the IC/UC informed of liaison activities, particularly those involving
stakeholders and forums to gain stakeholder input.
Keep the IC/UC informed of stakeholder perception regarding the response
activities.
Provide the IC/UC the opportunity to attend all stakeholder meetings and provide
IC/UC with all materials distributed to the stakeholders.
Represent the IC/UC (when appropriate) when meeting with stakeholders.

1.8 Establishing Delineation of Responsibility with Information Officer
The responsibilities of the Liaison Officer and the Information Officer often become intertwined
because each position deals with entities outside of the response. In order to eliminate
confusion and overlap, the Liaison Officer and Information Officer should discuss and decide on
the delineation of certain responsibilities. An example of such delineation would be the
following:


Liaison Officer is responsible to deal with any public entity, namely Assisting and
Cooperating Agencies, stakeholder groups and government officials who have a
vested interest and will be expected to provide input into the response process and
will expect situation reports from the IC/UC.
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Liaison Officer is responsible for protocol functions, i.e. the logistics for visiting
dignitaries. The Liaison Officer will coordinate escorts for visiting dignitaries to
represent the IC/UC.
Information Officer is responsible to deal with the media and general public where
the objective is mainly to provide information to them.

1.9 Maintaining Awareness of Incident Expansion or Contraction Potential
The response operation may expand due to an increase in magnitude of the problem or an
unexpected turn of events. The response operation may be downgraded, as well, as incident
objectives are met. By maintaining an awareness of the incident potential, the Liaison Officer
can inform Agency Representatives so that they can plan for either increased support or
demobilization.

1.10 Attending Command Staff Meetings
The Command Staff meeting provides the opportunity for the Liaison Officer to:




Obtain current incident objectives and a general plan for future operations, which
can then be relayed to Agency Representatives for their planning purposes.
Discuss the role of the Liaison Officer to ensure Command Staff understanding.
Update the Command Staff on Assisting and Cooperating Agency participation and
any inter-organizational issues.

1.11 Attending Planning Meetings
The Liaison Officer will attend all planning meetings. As an active participant, the Liaison Officer
will:



Update the Command and General Staff on Assisting and Cooperating Agency
participation and any inter-organizational issues.
Provide input regarding Assisting and Cooperating Agency considerations in
support of the next operational period objectives, strategies and tactics.

After the meetings, the Liaison Officer will brief the Agency Representatives to ensure that the
Assisting Agency resources are available to participate as planned in the next operational
period. Additionally, the Liaison Officer will ensure that the Cooperating Agency activities are
aligned with the objectives and strategies for the next operational period.

1.12 Attending Operations Briefings
At the Operations Section briefings, the Liaison Officer will present Assisting and Cooperating
Agency reports of concern.

1.13 Maintaining Unit Log (ICS 234)
The Liaison Officer will maintain a detailed log of significant items, including:




Key decisions,
Major meetings,
Controversial issues and resolutions, and
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Actions taken and information passed.

1.14 References
The references provided in the GVIRP plan shall be considered the references for the Liaison
Officer, as well as any additional plans or reference materials provided by Assisting or
Cooperating Agencies or stakeholders.

1.15 Support Materials








ICS Form 213 (General Message)
ICS Form 214 (Unit Log)
Local Telephone Directory
Liaison Officer Position Manual
Pens, pencils, note paper, stapler, post-it notes, etc.
Blank roster for Assisting and Cooperating Agency and Agency
Representative Information
Portable computer loaded with database of area stakeholders, political
entities and internet capabilities, if possible
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TOOLS
2.1 Checklists
Below is a general task checklist that should be completed as soon as possible after being
assigned to an incident.
 Receive assignment
 Verify reporting location, date and time
 Check in at the designated location upon arrival at the incident
 Obtain initial brief from IC/UC including the following information:
 Your role
 Size and complexity of incident
 Initial safety assessment
 IC/UC expectations
 Agencies, organizations and stakeholders involved
 Incident activities and situation
 Limitations and constraints or any special concerns
 Review IAP
 Identify Assisting and Cooperating Agencies
 Identify stakeholders and points of contact for various groups (political,
environmental, economic, special interest groups, etc.)
 Maintain a detailed Liaison Officer Unit Activity Log (ICS 214). Note: Log should
contain enough information to reconstruct all events. Expect to provide information
on politically hot or sensitive issues
 Establish a work location (Liaison Office)
 Acquire support materials
 Organize, assign and brief staff
 Discuss functions with Information Officer and delineate responsibilities
 Track and stay aware of incident expansion or contraction due to changes in
conditions.
 Meet daily with stakeholder groups and Agency Representatives:
 Solicit information and recommendations
 Share concerns
 Provide follow-up meetings
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2.2 Functional Interactions
Below is an information exchange matrix of functional interactions to assist the Liaison Officer
with obtaining information from other ICS positions and providing information to ICS positions.
Met With

When

Liaison Officer
Obtains

Liaison Officer
Provides

Incident
Commander

Initial incident brief
and Command Staff
meeting

Current incident
objectives

Operations Section
Chief

Planning meeting

Incident situation
status during initial
phases

Planning Section
Chief

Planning meeting

Incident situation
status

Assisting Agency
capabilities

Daily meeting
schedule

Available resources

IAPs for Distribution
Projections on
incident
Additional agency and
organization names
that should be
incorporated
Information Officer

Command Staff
meeting / Planning
meeting

Copies of news and
media releases
Additional agency and
organization names
that should be
incorporated

Information on agencies,
stakeholders and
potential issues

Status of Cooperating
Agency activities in
support of incident
Stakeholder concerns
and issues

Delineation of
responsibility between
Liaison Officer and
Information Officer.
Information on agency
participation and
scheduled stakeholder
meetings
Need for town hall
meetings
Stakeholder sentiment
analysis

Documentation
Unit Leader

Planning
meeting/Demobilizat
ion meeting

Special concerns of
agency resources for
demobilization
ICS 214 (Unit Log)
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2.3 Liaison Officer Contact Profile Sheet
Organization or entity: ______________________________________________________
Primary contact person: _____________________________________________________
Phone: ____________________________
Email: _____________________________
Other: _____________________________
Secondary contact person: __________________________________________________
Phone: ____________________________
Email: _____________________________
Other: _____________________________
Nature of involvement with the incident:
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
Ability to influence or assist the response effort:
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
Issues and concerns:
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
Briefings required: Yes/No Frequency: __________________________
Briefing Method: ________________________________________________________________________________
Materials: ________________________________________________________________________________________
Specific Content: _________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
Other considerations:
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
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2.4 Liaison Officer Stakeholder Meeting, Preparation Checklist
Prior to the Meeting
 Solidify “why” you are having the meeting
 Identify and characterize the audience
 Determine and outline the key messages to be communicated
 Select a capable facility to hold the meeting. Consider the following:
 Parking
 Security
 Impact on surrounding properties/streets/businesses
 Size
 Furnishings
 Cost
 Layout and type of forum to be held
 Ease of use or convenience
 Neutrality
 Recurring availability for follow-on meetings
 Determine meeting support needs such as electronics, posters, displays, hand-outs,
security, transportation to and from ICP, documentation and refreshments.
Communicate requests to appropriate IMT staff (LSC, PSC and FSC)
 Brief participants on their roles and responsibilities
 Review materials in advance of the meeting and ensure that there is enough time to
correct errors
 Review facility, materials, support systems and support personnel prior to the meeting

During the Meeting:
 Conduct a “check-in or sign-in” process for attendees, validate contact information
 Establish, display and communicate ground rules
 Follow a posted agenda
 Coordinate with PSC to have the meeting facilitated and documented
 Capture open items
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After the Meeting:
 Assign follow-up tasks to staff and other IMT members as appropriate
 Assign responsibility for open actions captured during the meeting
 Provide briefing on results of the meeting as appropriate (Command, Agency
Representatives, etc.)
 Forward items to the Documentation Unit Leader and other staff as needed
 Provide feedback to staff and other support providers
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2.5 The Liaison Officer Planning “P”
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2.6 Assisting & Cooperating Agency Roster
Agency Name

AREP Name

Contact
Information

Location
(on/off
incident)

Date
Recorded

Assisting
Agency (A)
Cooperating
Agency (C)

Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
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Agency Name

AREP Name

Contact
Information

Location
(on/off
incident)

Date
Recorded

Assisting
Agency (A)
Cooperating
Agency (C)

Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
Office:
Cell:
Email:
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AGENCY COMMUNICATION MANAGERS LIST
This File will reside separately from the JIC guidelines; the list will be circulated, and
update annually by the GVIRP sub-committee of the MERCC.
Organization
Contact Name
Federal Response Partners
Jonathan Timlin
National Energy Board

Director Regional Office

Fisheries and Oceans
Canada

Email
Phone: 604-666-3975
Jonathan.Timlin@neb-one.gc.ca

Karen Calla
A/Regional Director
Communications
Dan Bate
Communications
Manager
Tom Wakefield
Regional Director
Communications
Maria Ivancic
Senior Communications
Advisor

Phone: 604-666-3855
Karen.Calla@dfo-mpo.gc.ca

Canadian Wildlife
Service

Ariana Louwe
Communications

Phone: 604-360-5383
Ariana.Louwe@canada.ca

Public Safety Canada

Jasmine Panthaky
Manager,
Communications

Phone: 604-666-5718
Jasmine.Panthaky@canada.ca

Spencer Taft

Spencer Taft
604-353-2106
staft@twnation.ca

Randall Lewis
Alex Rose

randall_lewis@squamish.net

Canadian Coast Guard
Transport Canada
Environment and
Climate Change Canada

First Nations
Tsleil-Waututh Nation

Squamish Nation

Provincial Response Partners
Bran Cotton
BC Ministry of
Senior Public Affairs
Environment

Phone: 604-775-8809
Dan.Bate@dfo-mpo.gc.ca
Phone: 604-666-1675
tom.wakefield@tc.gc.ca
Phone: 604-713-9539
Maria.Ivancic@canada.ca

garose1805@gmail.com

Phone: 250-387-9618
Brian.Cotton@gov.bc.ca

Officer

Emergency
Management BC

Julianne McCaffrey
Communications
Manager

Local Response Partners
Julia Ren
Vancouver Fraser Port
Authority

Phone: 250-952-5045
Cell: 250-888-8074
Julianne.McCaffrey@gov.bc.ca

Phone: 604-665- 9643
Julia.Ren@portmetrovancouver.com

Organization
Western Canada Marine
Response Corporation

Contact Name
Michael Lowry,
Manager,
Communications

Local Governments/Agencies
Rena Kendall-Craden
City of Vancouver
City of Burnaby

Director,
Communications
Charmaigne Pflugrath
Emergency Program
Coordinator

Email
Phone: 604-293-3380
michael@wcmrc.com

Phone: 604-218-6319
Rena.Kendall-Craden@vancouver.ca
Phone: 604-294-7097
charmaigne.pflugrath@burnaby.ca

City of Port Moody

Emergency Program
Coordination

Phone: 604-469-7795
rfaedo@portmoody.ca

District of West
Vancouver

Jeff McDonald
Communications
Director
Mairi Welman
Manager, Strategic
Communications
Connie Rabold
Communications
Manager

Phone: 604-925-4736
jmcdonald@westvancouver.ca

District of North
Vancouver
City of North Vancouver
North Shore Emergency
Management
Vancouver Coastal
Health

Phone: 604-990-2416
welmanm@dnv.org
Phone: 604-983-7383
crabold@cnv.org
Phone: 778-338-6300

Anna Marie D'Angelo
Senior Media Relations
Officer

Phone: 604-708-5340
AnnaMarie.D'Angelo@vch.ca
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1.0 INTRODUCTION

This manual is designed to help guide Federal, First Nations, Provincial, Local Response
Partners and Local Government communications representatives during response to marine
pollution incidents that occur, or may occur, in the Greater Vancouver Area, specific to marine
areas within Burrard Inlet and surrounding waterways. This Joint Information Centre Manual is
modeled after the document produced by the U.S. Northwest Area Contingency Plan, Section
9209 Joint Information Center Manual

2.0 INITIAL INFORMATION OFFICER – PRE-JOINT INFO CENTRE

When an incident occurs, there is a high demand for quick information. Public perception is
often shaped by impressions formed in the first few hours of a response.
When a provincial environmental or emergency management agency, the Canadian Coast
Guard, National Energy Board or Environment and Climate Change Canada first learns about a
significant spill in Burrard Inlet (as defined by the Greater Vancouver Integrated Response
Plan), the respective Communications Officer(s) should connect with the key list of agency
contacts. This initial contact will be to share information about the spill and to discuss the
issuance of a quick information burst via twitter or other agency platform. Discussion to take
place about who will do the tweets and which accounts would retweet.
This early notification would occur through the existing channels and procedures:


ECCC - NEEC Incident Notification



CCG - National Incident Notification Protocol or Marine Pollution Report



EMBC - Emergency Management B.C. Dangerous Goods Incident Report



TSB – Transportation Board Reporting Hotline

As a response is organized and the decision is made to activate the GVIRP, early efforts should
concentrate on issuing a media statement that provides details on the establishment of a
Unified Command and the ongoing response effort (see Section 7.0: Joint Media Statement
Template).
Agreement of the content of this statement will be provided by the members of Unified
Command as they meet for the GVIRP Activation Conference Call (see Appendix 10 of the
Greater Vancouver Integrated Response Plan). The goal should be to get this first release issued
within 30 minutes of the GVIRP activation.
Following this conference call the Information Officer will follow up with Unified Command to
confirm the following:


Who is best positioned to provide updates to the JIC at this early stage?



Who will be the initial spokesperson about the incident?



When are they ready to hold a media briefing and where can we hold the first news
conference?



Are there to be operational updates posted on the website without further approval?
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Until a Joint Information Centre is established, communication with the media and other key
audiences is carried out by a Lead Agency’s communications office, either remotely or on site.
The time needed to travel to the Incident Command Post and have basic JIC operations in place
will affect decisions about how and by whom communications are conducted.
Once an Information Officer is appointed, initial considerations are concerned with both
communications (e.g., who to communicate with, both media and public) and logistics (e.g., how
to communicate), if operating from the Incident Command Post or remote locations.
In order to build trust with the public and among agencies responding to the incident, every
news release should include a “cooperative response statement.” This statement should include,
by name, all the primary participating agencies responding to the spill incident.

3.0 JOINT INFORMATION CENTRE

A JIC is created to support Unified Command to effectively manage communication resources
and public messaging when multiple organizations are involved in larger, more complex
incident response. The need to form a JIC is determined by the Incident Commander or Unified
Command as advised by the Information Officer. Ideally, a JIC should be located within the same
facility as the Incident Command Post and staffed by personnel from agencies represented
within Unified Command. While the JIC and the ICP work closely together, the JIC is not directly
part of the ICP. If the JIC is located within the same facility as the Incident Command Post, it is
imperative that those attending are given adequate workspace that is physically separated from
the Command and General Staff. Satellite JICs may be needed for response to major incidents
involving large geographic areas.
3.1 Participants in a JIC
Depending on the scale and type of environmental incident in Burrard Inlet (as defined by the
GVIRP), a JIC may require communication resources from all or some of the following Assisting
Agencies.







Fisheries and Oceans Canada/Canadian Coast Guard
Transport Canada
Environment and Climate Change Canada
Provincial Response Partners – B.C. Ministry of Environment and EMBC
Local Response Partners including Vancouver Fraser Port Authority and WCMRC
Local Governments including the City of Vancouver, City of Burnaby, City/Districts
of North and West Vancouver

It is important that participants in the JIC have experience working in the Communications field
or working with media. Those participating in the JIC would be considered on loan to directly
support Unified Command in the creation and delivery of communications products through the
JIC Manager and the Information Officer. Key to this principle is that while working within the
JIC, staffed positions are working toward the objectives of Unified Command and not the
objectives or procedures of their home department or agency.
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3.2 Primary JIC Objectives





Gather, package and distribute accurate information and data in a timely manner.
Inform the public, primarily through the news media and a dedicated official
incident website and social media channels.
Analyze public perception and community expectations.
Evaluate communications.

3.3 Overall JIC Objectives

















Gather, analyze, produce and distribute key information about the incident.
Ensure timely release of accurate information to media and other audiences.
Respond to media calls and requests for interviews.
Capture digital images in video and photos for use by responding agencies and
media.
Develop, recommend and execute public information products, plans and strategies.
Hold regular teleconference calls with communications representatives from other
agencies to keep them informed of key activities and issues.
Track any public information developed in response to the incident by other
agencies.
Work closely with Unified Command to produce information required for Unified
Command purposes (e.g., Items listed in the Open Action Tracker and discussed at
the daily planning meetings).
Coordinate closely with incident Liaison Officer.
Inform Unified Command of public reaction, attitudes and needs.
Prepare appropriate response personnel for news conferences and interviews.
Coordinate translation of federal materials or messages into French as required.
If Federal officials are formally speaking at media briefings, ensure there is capacity
for French language interviews.
Identify and correct rumours and misinformation.
Monitor and measure media content and public perception of the incident.
Produce a log and organize all JIC materials for distribution to the Documentation
Unit each day.

3.4 Joint Information Centre Set-up and Logistics
A Logistics Section staff member, in consultation with local community leader(s) or a provincial
emergency management agency, may help select a location for and set up the JIC. A dedicated
Information Technology Specialist may also be recruited. The JIC space should:






Be located in the same facility or as near to the Incident Command Post as possible;
Be large enough to accommodate the anticipated number of JIC personnel, working
in any given shift;
Have adequate numbers of tables, chairs and electrical outlets or power strips
approved within fire codes;
Accommodate a phone bank with dedicated lines and computers connected to Wi-fi
or Internet;
Provide quick access to printers, copier, fax and e-mail.
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Three things needed immediately are:





A phone – if land lines are initially scarce, consider using a dedicated land line to
take incoming calls from media and use cell phones to call out.
A computer with necessary software, printer and internet capability. Electronic
distribution of news releases can be handled by the JIC or by an office of a
participating agency.
Generic incident response email address in which to direct reporters and public
enquires.

4.0 INTER-AGENCY OUTREACH

Inter-agency outreach is conducted by the Information Officer to effectively manage
communication resources and public messages with partners external to the Incident Command
Post.
This could include partners who have a specific geographical or subject matter interest with a
limited piece of the overall response to the incident (e.g., the Vancouver Health Authority
closing public beaches at the beginning of an incident and reopening them at the conclusion).
In such instances, and due to space constraints within the Incident Command Post, it may be
more effective for these Communications Representatives to participate remotely as needed.
While Communications Officials from other agencies are welcome to visit the JIC, they will not
be able to work from the Incident Command Post unless they are tasked by Unified Command
or the Information Officer to participate formally in a JIC position.

4.1 Coordination of Public Information Among Other Agencies
Coordination of public information by other agencies is required when the Information Officer
or JIC Manager notifies agency communication managers that a JIC has been activated.
Coordination also occurs when public information specialists operate from their agency offices
forming a Communications Coordination Group. This coordination loop helps avoid surprises
and aids Unified Command to speak with a consistent voice.
The Information Officer should ensure that news releases list points of contact from all
organizations participating in the JIC. The Information Officer, on behalf of Unified Command,
may be called upon to resolve any disagreements that may arise.
Related Tools:



Agency Communication Manager List
Email distribution list (updated at time of establishment of the JIC)

4.2 Role of the Liaison Officer and the JIC Manager
The Information Officer and the Liaison Officer must work closely together to establish clear
lines of communications. Coordination with the Liaison Officer is an important responsibility of
the JIC Manager.
A Liaison Officer is appointed by and reports to Unified Command. The Liaison Officer is the
point of contact with Assisting and Cooperating Agencies and representatives from Federal,
Provincial, First Nations, Local Agencies and elected officials with a vested interest in the
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response. Calls received by the hot line may be directed to the Liaison Officer. The Liaison
Officer coordinates all calls from public and private entities offering assistance or requesting
information. The JIC Manager is responsible for ensuring that the Liaison Officer’s messages are
consistent with those from the JIC.

4.3 Role of Health Authorities
Within British Columbia, Health Emergency Management BC is a provincially consolidated
group with Provincial Health Services Authority.
During the activation of the GVIRP, HEMBC’s role will be to support the activation of Emergency
Operation Centres at the healthcare facility sites (hospitals, residential care facilities, mental
health, etc.) in the Fraser Health Authority and Vancouver Coastal Health Authority. HEMBC
would also liaison with the necessary programs within the two authorities.
As the JIC is activated, Communications Representatives from the responsible health authorities
would be looped via daily calls. If media releases regarding beach closures, public health
measures or public safety messaging are required, respective health authorities would be
responsible for issuing this information. As this information is distributed, the JIC could amplify
the release of this information through its own channels.
Members of Unified Command would not speak for the health authorities. A representative
from the responsible Health Authority may be asked to provide a spokesperson and join news
conferences as needed.
The 24 hour on-call number for HEMBC is 1-855-675-2436.
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5.0 JOINT INFORMATION CENTRE PROTOCOLS AND PROCEDURES

A JIC is responsible for media relations and public information during incident response. The
following protocols and procedures guide JIC activities.

5.1 Unified Command Approval of News Releases
Unified Command must approve all news releases prior to distribution. The Unified Command
should review draft releases for factual accuracy, while avoiding getting bogged down in
copyediting.
The Information Officer is responsible for ensuring that Unified Command reviews and that
approval occurs quickly. If approval is delayed because of disagreement about factual
statements, the Information Officer should employ two tactics:
1.

Re-word statements to satisfy Unified Command, or

2.

Delete disputed statement(s) and try to resolve any issues before the next news cycle.

5.2 Other Agency Web Content, Publications and Other Materials
Unified Command should be kept aware of other public information developed by other
agencies responding to an incident. The Information Officer will help facilitate this process by
reaching out to other agencies linked in through the Communications Coordination Group.
Unified Command and Information Officer should reach agreement on the linking of this
information on the Incident Command website.
With respect to operational information on the Incident website, such as simple factual updates
from the Situation Unit, the Information Officer may negotiate with Unified Command whether
these products need their prior review before posting.

5.3 Daily Communications Planning
A daily plan should be formulated by the JIC to provide the context and tactics for achieving the
days communication objectives. Plans are developed by the JIC Manager for a specific
operational period to help the JIC “get ahead of a story” or anticipate issues, pitfalls, problems
and opportunities. Personnel from various parts of Incident Command may be responsible for
JIC deliverables. Any response personnel involved in JIC outreach should be included as early as
possible.

5.4 Incident Website and Social Media Accounts
A third party incident website (http://bcfuelspillresponse.ca) and social media channels
@bcfuelspillresponse should be set up in advance of an incident. These sites will remain dark or
inactive until such time as required by Unified Command.
Upon activation by Unified Command the website would contain key information about the
response to the spill. This may include news releases, fact sheets, photographs, video clips,
maps and other Unified Command approved documents.
The Web/Social Media Officer works closely with the JIC Manager to ensure that all information
posted is accurate, updated and approved.

Last revised: 18 December 2018
Page 7 of 16

As early as possible after the initial response, the Information Officer is advised to secure
general consent from Unified Command to post simple factual updates on the website and via
established social media accounts without further Unified Command involvement or approval.
This approval is meant to help the JIC be the first and best source of information. This will also
help the JIC manage rumours and supply time-sensitive and vetted information from a single
release point.
Partners should link to the incident website rather than re-packaging the content on their own
websites.
Following completion and the demobilization of Unified Command, these sites will be
deactivated and the information archived.

5.5 Telephone Lines
Telephone lines can be a useful tool to provide residents with a phone number dedicated for
community calls. This helps ensure that citizen calls are not pre-empted by other priorities and
keeps the main JIC line reserved for media. Recorded messages may be appropriate to inform
residents about rapidly changing conditions such as road closures, potentially harmful exposure
to pollution and progress about incident response. Recorded messages should be updated
frequently to provide information to callers who might otherwise swamp incoming telephone
lines.

5.6 Documents to the Documentation Unit
All documents generated by the JIC must be provided to the Planning Section Documentation
Unit at the end of each shift. These materials include:









News releases
Fact sheets
Other material developed for the media or public
Talking points
Media query forms
Phone messages
Copies of electronic messages, such as e-mails and social media entries
Communication plans

While electronic files may be kept, a hard copy is vital for overall documentation of incident
response from all sections of Unified Command.
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6.0 JOINT INFORMATION CENTRE ORGANIZATION, POSITIONS AND
RESPONSIBILITIES
6.1 Joint Information Centre Organization
A JIC is a flexible organization that can expand or contract, depending on the incident and
number of available personnel. Staff within the JIC may be assigned to fill different roles from
day to day, depending on priorities. While no two JICs are structured exactly the same, they
should generally operate with key functional units filled by one or more personnel.

6.2 Incident Information Sources
The Situation Unit within the Planning Section generates and coordinates nearly all incident
information. JIC personnel should review the job descriptions for the Resource Unit Leader,
Situation Unit Leader and Environmental Unit Leader and be familiar with the information
these groups can provide the JIC. A schedule must be established for information updates from
these groups each day that conforms as closely as possible to the Planning Cycle established by
the Planning Section Chief.
The Information Gathering Officer and other JIC personnel determine what visual materials or
displays are needed for a press conference or other communication needs, working with the
Situation Unit Leader to produce maps, handouts or other display needs.

6.3 Information Officer
Unified Command holds the discretion to fill the position of Information Officer with whomever
they choose. It is not recommended that the responsible party/spiller fill this role. Unified
Command should consider credibility with the media and public, as well as previous experience
in exercise scenarios or past environmental emergencies. Upon concurrence of Unified
Command, the responsible party may fill the Information Officer position.
The Information Officer is appointed by and reports to the Incident Commander or Unified
Command. The Information Officer should be trained in the Incident Command System, familiar
with the GVIRP and experienced in public affairs, public speaking, crisis communication, media
relations and principles of JIC management.
The Information Officer will:









Oversee JIC operations in accordance with these JIC Guidelines, ensuring adequate
space, equipment and available personnel;
Appoint personnel to key positions based on skill level and previous training;
Participate in Unified Command meetings and provide advice for handling issues;
Analyze public perceptions and make necessary strategic adjustments;
Provide direction for handling controversial and sensitive issues;
Establish daily schedules for news conferences, briefings, tours and public meetings.
These should be closely coordinated with the Operational Planning Cycle. This
ensures that the Information Officer has the latest information available;
Prepare Unified Command for news conferences or technical briefings;
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Moderate news conferences and assist with public meetings. It is suggested that the
task of news conference moderator be assigned to someone other than the
responsible party, if they are filling the Information Officer position;
Develop plans for media tours and assist the Liaison Officer with VIP tours and
visits;
Obtain approval from Unified Command to disseminate public information
products;
Seek general approval from Unified Command to post simple, factual updates to the
Incident Website without Unified Command review;
Monitor traditional, electronic and social media; correct misinformation and identify
trends and issues;
Coordinate the exchange of information among other sections and participating
agencies; and
Resolve disputes among JIC personnel or organizations involved with public
information.

6.4 Joint Information Centre Manager
When a JIC is established, a JIC Manager is appointed and reports to the Information Officer to
supervise and coordinate activities such as information gathering, information products, media
relations and Web/Social Media Units within the JIC. The position should be filled by an
experienced public information specialist with a similar level of technical capability and
qualifications as the primary Information Officer. He or she must be familiar with ICS and have
the necessary skills to manage people and projects; write, edit and proofread products and
conduct community and public outreach.
The JIC Manager will:














Ensure that JIC operations and personnel are functioning well and promptly
addressing emerging needs;
Assign JIC positions, work and deadlines;
Notify agency communication managers when the JIC has been activated;
Establish a Communications Coordination Group daily teleconference call and reach
out to partner agencies to confirm a membership distribution list;
Review and revise, when necessary, public information material developed by JIC
staff prior to web-posting or distribution;
Set staff work hours and the daily JIC operations schedule;
Establish internal communication procedures within the JIC;
Ensure that approved news releases and other materials are distributed internally
and externally;
Develop public information plans, goals and strategies for specific operational
periods;
Request information technology support from the Logistics Unit to install and
provide expertise in computers and telephone equipment or programs; (JIC
information technology support typically is most needed in the first days of incident
response and for ongoing periodic troubleshooting thereafter);
Complete the daily unit log;
Ensure that all JIC costs are accounted for, including travel and other
reimbursement vouchers, and provided to the Finance/Administration Section;
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Brief all JIC personnel at the beginning of each shift;
Support other JIC officers when workload requirements necessitate;
Be prepared to assume the role of Information Officer should the need arise.

6.5 Information Gathering Officer
Information Gathering personnel are responsible for gathering, analyzing and displaying up-todate information about incident response. The Information Gathering position should be
assigned to people with any combination of skills in public affairs, crisis response, journalism,
JIC operations and management.
The Situation Unit within the Planning Section generates and coordinates nearly all incident
information. JIC personnel involved in Information Gathering should review the job
descriptions for the Resource Unit Leader, Situation Unit Leader and Environmental Unit
Leader and be familiar with the information these groups can provide the JIC.
A schedule must be established for information updates from these groups each day that
conforms as closely as possible to the Planning Cycle established by the Planning Section Chief.
JIC personnel determine what visual materials or displays are needed for a press conference,
working with the Situation Unit Leader to produce maps (including Trajectory Maps – which
depict where oil will spread over time) or other display needs.
Information Gathering personnel will:








Gather, manage and analyze information from all parts of the JIC and Unified
Command.
Post and distribute incident information to JIC personnel and to the Documentation
Unit for posting in the Incident Command Post.
Respond rapidly to requests for information from Media Relations Specialists.
Analyze and respond to media and social media reports.
Respond rapidly to breaking news and rumours.
Coordinate the collection or shooting of photographs and video and ensure it is
provided to the JIC for posting to the Incident Command website and for use in
other products.

6.6 Information Products Officer
Information Products personnel are responsible for developing, writing and distributing
information-based materials. The Information Products Officer position should be assigned to
someone with some combination of skills in public information, journalism, writing, editing,
design and have ICS and JIC experience.
Information Products personnel produce news releases and nearly all other print material. At
least one, and often more, news releases are produced each day. In addition, a Daily Operational
Update is prepared with a summary of a report from the Incident Command Post. Other
products include fact sheets, talking points, meeting agendas and presentation materials.
All materials need to be given to the JIC Manager and Information Officer to be vetted before
they are given to the Information Officer and members of Unified Command for approval.
Information Products personnel will:
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Develop communication and outreach products (e.g., news releases, info bulletins,
statements, fact sheets, web postings, etc.);
Develop Daily Operational Updates for posting to the Incident Command website;
Develop briefing packets and handouts for news conferences, VIP tours, public
meetings and other events.
Assist the JIC Manager and Information Officer in the creation of materials required
by Unified Command.

6.7 Media Relations Officer
The Media Relations Officer is largely responsible for communicating with the media and the
public. The Media Relations Officer relies on the Information Gathering Officer to provide
updated information for these purposes. Personnel selected for these positions must possess
experience in journalism, media relations, public affairs, public speaking and crisis
communications, and have ICS and JIC experience.
Media Relations personnel:

















Provide support for news conferences, briefings, public meetings, tours and other
activities.
Support development and modification of communications and outreach strategies.
Support development of materials and logistics for VIP tours.
Field inquiries from reporters. (Stay on message. Stick with facts approved by
Unified Command).
Maintain records of media calls and contact lists of media.
Serve as incident spokespersons and conduct print and broadcast media interviews.
Assist in the organizing and hosting of news conferences, media briefings and public
meetings.
Coordinate with the Liaison Officer.
Analyze news coverage and community feedback to determine the effectiveness of
communication efforts.
Recommend and develop strategies for providing information to news media.
Escort reporters and others during tours.
Develop and implement community outreach programs.
Identify and correct rumours or misinformation.
Promote story and feature ideas to target media.
Staff the media phone-bank and respond quickly to information requests, using
talking points, news releases and fact sheets as resources.
Prepare speakers prior to interviews.

If federal agency spokespersons provide a speaking role at News Conferences or Technical
Briefings:



Ensure that French reporters who attend media briefings are offered interviews
with federal government officials in the language of their choice.
Ensure that if French reporters attend media briefings that the introductory
remarks are provided in English and French.
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6.8 Web/Social Media Officer
The Web/Social Media Officer ensures that all information posted on the incident website is
timely, accurate, continuously updated and approved by Unified Command. The incident
website may include news releases, fact sheets, photographs, video clips, maps and other
approved documents. The Web/Social Media Officer works closely with the Joint Information
Centre Manager to ensure that all information posted is accurate, updated and approved by the
members of Unified Command.
This position also provides material to other organizations for web posting and, if practical,
monitors those websites. The position should be filled by a person with strong skills in creating
and formatting web pages and working with digital images. They should also have ICS and past
JIC experience.
This position may be located in the Incident Command Post or in a response agency’s office.
Web/Social media personnel will:







Activate 3rd party incident website and social media account.
Respond to email inquiries in consultation with the Media Relations Officer and JIC
Manager.
Ensure appropriate approval of all items prior to posting on the incident website,
blog or social media accounts.
Use the incident website and social media accounts as forums to address questions,
concerns or misinformation found on other websites, blogs and chat rooms.
Establish links that direct users to partners contact information and websites.
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7.0 JOINT MEDIA STATEMENT TEMPLATE
(to be issued within first 30 minutes)

UNIFIED COMMAND ESTABLISHED TO RESPOND TO A POLLUTION
INCIDENT FROM THE NAME OF VESSEL/FACILITY
LOCATION, B.C.: On DATE/TIME, VESSEL TYPE AND NAME, ACTION in the AREA,
KM’s AND DIRECTION FROM MAJOR CENTRE. At the time of the incident an
estimated NUMBER OR UNKNOWN of TYPE OF FUEL OR UNKNOWN was released
into the marine environment.
LIST OF AGENCIES are actively working with the polluter to ensure that the necessary
steps are being taken to ensure cleanup and mitigation of the pollution occurs as
effectively as possible.
Crews from RESPONSE ORGANIZATION responding to the situation and are currently
ONSCENE / ENROUTE. A Unified Command of representatives from AGENCIES has
been stood up and will be operating from LOCATION.
At this time environmental impacts are being assessed and steps are underway to
ensure that further impacts are minimized. Impacts to WILDLIFE are currently being
assessed. The cause of the incident is unknown at this time but the RESPONSIBLE
AUTHORITY will be looking into the cause.
Residents and recreational users of LOCATION are encouraged not to touch or disturb
any oil or oiled product on beaches and shoreline as doing so could cause additional
damage to the marine environment. If you see oiled birds or marine mammals, residents
are urged to report them to: WILDLIFE RESCUE CONTACT.
As Unified Command is established, additional information will be available on the
bcfuelspillresponse.ca website and the Unified Command twitter account:
@bcfuelspillresponse.
For more information:
Name
Position
Agency
Phone Number
Email

Name
Position
Agency
Phone Number
Email
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8.0 JOINT INFORMATION CENTRE ORGANIZATION CHART
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Establishing the Environmental Unit
EU Leader Job Aid
The Environmental Unit Leader is responsible for all environmental and technical matters
associated with the response including strategic assessments, spill surveillance and
supervising technical specialists (e.g., in-situ burning, dispersants, prioritizing resources at
risk, environmental monitoring and permitting). This position will be filled by either
BCMOE or ECCC and will be present in the Incident Command Post.
In general, the responsibilities of the EU Leader include:
 Determine EU resource needs and ensure staffing sufficient for an aggressive
response. Designate a Deputy as needed (co-lead as well).
 Meet with EU staff and determine expertise and assignments.
 Work with Logistics to understand ordering process.
 Work with the Planning Section Chief on meeting schedule and Operations on
divisions and boundaries.
 Work with the Information Officer and the Liaison Officer to inform stakeholders
and elected officials.
 Hold unit assessment meeting periodically.
More specifically the major responsibilities include:
 Obtain a briefing from the PSC.
 Identify sensitive areas and recommend response priorities.
 Following consultation with Resource Trustees, provide input on wildlife protection
strategies (e.g., removing oiled carcasses, pre-emptive capture, hazing, and capture
and treatment).
 Determine the extent, fate and effects of contamination (trajectories).
 Acquire, distribute and provide analysis of weather forecasts.
 Monitor the environmental consequences of response actions.
 Develop shoreline cleanup and assessment plans.
 Identify the need for, and prepare any special advisories or orders.
 Identify the need for, and obtain permits, consultations and other authorizations.
 Following consultation with Historical and Cultural Resources and Technical
Specialists, identify and develop plans for protection of affected historical and
cultural resources.
 Evaluate the opportunities to use various response strategies.
 Develop waste management and disposal plans.
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EU Organization Chart
Environmental Unit
Leader

SCAT Coordinator

Technical Specialists

Response Technologies
Specialists

Data Manager

SSC Technical Specialist

Trajectory Analyst

Team Leaders & Members

Historical/Cultural

Weather Forecast Analyst

Approvals & Permits

Waste
Management/Disposal

Air Quality

Industrial
Hygienist/Toxicologist

Sampling & Monitoring

Wildlife

Resources at Risk
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EU Activation Checklist
Immediate priorities:
 Initial Resources at Risk (ICS 232)
 SCAT Hot Shot (could be done during over-flight)
 Weather and Tides
 Initial Sampling
 Divisions and Boundaries
 Trajectories
 Over-flights
 Ongoing assessments



Task
Obtain briefing from the PSC; review ICS 201
objectives and brief EU members

Document/Resource

Comment



ICS 201



ICS 203





Supervise and assign specific duties to staff as
required, order additional staff as appropriate
and confirm dispatch and estimated time of
arrival of staff and supplies; complete ICS 203





Develop and implement accountability, safety
and security measures for personnel and
resources.



EU Activation Coordination
Call
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Task
Determine the need for specialized resources
such as biologists, chemists, fate and effects
specialists and other technical specialists to
support the Planning Section, integrating
expertise from ECCC, BCMOE, First Nations, local
governments and qualified contractors into the
Environmental Unit. Review staffing needs on
regular basis.

Document/Resource

Comment









Seek additional support through ECCC’s Scientific
Support Coordinator to access additional
specialized subject matter expertise and policy
guidance for the Environmental Unit.





Identify the area sensitivities and establish both
a priority list and recommended actions.
Complete the Resources at Risk Summary (ICS
232).





Establish over-flight assignments, work with Air
Operations to secure seating for SCAT team;
establish 2 hour intervals or as necessary/safe.
Over-flight drawing/map produced after each
flight.





Run a model for predicted fate/weathering, Mass
Balance analysis.






Develop trajectory for spill.






Local, historical, cultural
representatives
ICS 232
WCMRC GRSs

Input into ICS 209



ASAP



Initiated by UC
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Task
Establish a SCAT Coordinator position and a
SCAT organization to assess shorelines, prioritize
shorelines and recommend cleanup methodology
for each segment to be included as part of the
IAP. Ensure there is a safety watch person
requested and assigned to each team.

Document/Resource




Initiate sampling program





Identify wildlife issues; activate or put on notice
wildlife response team (if not done by
Operations).
Develop Wildlife Management Plan (in
coordination with Operations).



Develop Waste Management Plan (in
coordination with Operations).
Requisition Waste Survey Team.
Develop Waste Tracking Form.



Ensure compliance with all environmental
regulations by listing necessary permits,
progress in obtaining and permit conditions;
track on spreadsheet.









Requisition through ICS 215/204

Comment



Requisition through ICS 215/204





Maintain spreadsheet



Request government agency
representative to assist in
monitoring and ensuring
compliance
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Task
Prepare for and provide analysis and ongoing
updates on the following at the UC Briefings
(Initial Response Phase) and the Tactics and
Planning meetings (Operational Planning Phase):
o Trajectory analysis
o Environmental sensitivities, resources
at risk and priorities
o SCAT team development,
issues/challenges and
recommendations to IAP process
o Environmental input to proposed
strategies

Document/Resource


Comment
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EU Activation Coordination Call: Agenda
Conference Call: Call in number, meeting ID, Password

Date and Time:

Attendees (circle/highlight present):
EU Leader

EU Deputy

SSC

Resources at Risk Specialist

SCAT Specialist

Weather Forecast Specialist

Trajectory Analyst Specialist

Waste Mgmt/Disposal Specialist

Other Specialists:
First Nations:

TWN

Squamish Nation Musqueam Indian Band

Local Gov:

CoV
Anmore

CoNV

Other:

Vancouver Aquarium VCH
HEMBC

#

Agenda

DNV

DWV

NSEM

CoB

CoPM

First Nations Health Authority

Speaker(s)

Detailed
Outcome

Convene Meeting
 Roll call and round table introduction

EU Leader

Ensure all key
team members
are on the call

2

Update on Incident Status, Hazard Outlook
(review ICS 201) and status of ICP
Activation
 Where and how large is the impacted
area?
 Discuss types of impacts, including
potential impacts (e.g., responder
safety, public health, environmental,
cultural, infrastructure)
 Provide briefing on the status of the
initial response and current
operations underway, including
initiation of other Emergency
Response Plans
 Confirm location of ICP; identify UC,
Command and General Staff positions
that have been filled
Confirm positions to be filled in the EU
(see Table 5 in GVIRP Plan); ensure local
representation
Review Initial Response Objectives (ICS
202)

EU Leader

Establish
situational
awareness and
response actions

Identify immediate priorities and task
team members:
 Initial Resources at Risk
 SCAT Hot Shot
 Trajectories
 Weather, tides

All

4
5

FHA

Actions/Notes

1

3

Belcarra

Confirm
notifications

All
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#

Agenda

Speaker(s)

Detailed
Outcome

Actions/Notes

 Divisions, boundaries (with
Operations)
 Over-flights schedule
 Initial sampling
7
8

9

10

Establish a timeline to share technical
information within team.
Confirm meeting schedule and
commitments for ICP meetings (i.e.
Tactical and Planning meetings, info needs
for Liaison, JIC)
Next Steps
 Summarize and document key actions
and decisions from this meeting
 Confirm schedule and process for
sharing situational awareness
Confirm and post time for next meeting
 Set times for further updates

EU Leader

EU Leader
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Contact List for Subject Matter Experts and Technical Specialists
{Placeholder: this table to be built out with input from key Working Group members}
Specialty
Company
Contact Name
Archaeology
Marine Mammals
Air Quality
Water Sampling
Benthic Sampling
Lab Analysis
SCAT

Contact Information

Comment
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Resources at Risk
Guidance
ICS 232 Resources at Risk Summary
The Resources at Risk Summary (ICS 232) provides information about locations in the
incident area that are sensitive due to environmental, archaeological-cultural or
socioeconomic resources at risk. Typically this process is conducted within the
Environmental Unit. ICS 232 identifies and prioritizes incident-specific priorities and
issues. The Environmental Unit Leader, with input from natural Resource Trustees, will
complete this form for each operational period.
Sources and types of information for the ICS 232 may include, but not limited to, the
following:









Environmental Sensitivity Maps;
Environmental Response Management Applications;
BC Coastal Atlas;
Geographic Response Plans and Strategies;
Watersheds and Aquifers;
Threatened and Endangered Species;
Nautical Charts and other maps; and
First Nations Lands and areas.

The Geographic Response Plans or Strategies contain pre-identified strategies or tactics
to address the protection or mitigation of risk for some, but not all, RAR. Strategies may
need to be developed for an incident specific resource at risk. It is possible that a
resource may not be able to be protected from potential impacts; however, it is
important to know what resources may be at risk within the incident area. The
Environmental Unit may provide guidance to Operations on how to best implement
protection strategies.
Checklist to Complete ICS 232
This checklist is designed to aid in the process. There may be additional incident specific
steps required. The steps in this process may vary by incident or operational period.
The Environmental Unit Leader assigns the work group to complete ICS 232 RAR. The
Polluter should consider having representation on this work group.
1. Determine when ICS 232 is needed (to ensure it is prepared for the tactics
meeting).
2. Determine what operational period you are planning for (Note for the first
operational period there may be a need for two ICS 232s, one for the first
period and a second for the next day’s operational period).
3. Locate a map of the area encompassing the incident.
4. Determine the volume of oil and properties of the oil.
5. Review a trajectory of the spill.
6. Gain situational awareness.
7. Review overflight information or current on water operations information.
8. Check weather information: tides, currents, wind, sea state, etc.
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9. List agencies with information to contribute - coordinate with Liaison
Officer to contact.
10. Review Geographic Response Plans and Strategies for affected and
threatened areas.
11. Determine if threatened or endangered species are at risk.
12. Determine if First Nations lands are impacted. If so, ensure they are
consulted and brought into the EU for expertise.

Tools
Geographic Response Strategies and Plans
As part of the move towards risk-based area planning standards, WCMRC has developed
a digital mapping application to coordinate their Geographic Response Strategies for the
coast.
The program involves identifying coastal resources that are at risk if a spill occurs
nearby. Examples of at-risk resources include biological, environmental, cultural and
human-use resources. Once sensitive resources have been identified, WCMRC develops
booming strategies to protect them. WCMRC works with local authorities and First
Nations to ensure that appropriate identification has occurred and that strategies
consider their input.
The booming protection strategies, required equipment, strategies and implementation
tactics are captured in a two-page GRS document.
The objective of a GRS is to reduce decision making time during the initial response to a
spill and help identify potential equipment needs. The GRS serves as the basis for
development of ICS 204 Work Assignments. The pre-identified resources at risk
provided by the GRS gives the Environmental Unit a starting point in which to identify
and confirm the resources at risk resulting from a specific incident.
The approximately 80 GRSs for Burrard Inlet form WCMRC’s Geographic Response Plan
#8-1. Work is underway to complete these strategies, with the expectation that all will
be completed by December 2016. Once completed, the strategies will be available to
response partners from WCMRC website.
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Environmental Sensitivity Maps
1. The BC Coastal Shoreline Sensitivity to Oiling Maps for Burrard Inlet have been
sourced; they represent sensitivities by the oiling from two products: diesel and Bunker C
(7 maps for each product to represent the geographic area as defined by this Plan). The
maps are, for now, filed separately in their PDF files until it is determined by the Working
Group the best means to incorporate them into the Tool Kit.}
The following provides an example of one of these maps.

2. WCMRC has developed a mapping series that identifies the biological, cultural and
economic sensitivities in Burrard Inlet. This has been collated from a variety of sources.
These maps are currently undergoing final review. Links to how these can be accessed
will be incorporated into the Tool Kit when available.
BC Coastal Atlas
The Pacific Coastal Resources Atlas for BC can be found through this link:
http://cmnmaps.ca/COASTAL/map_coastal.php
First Nations Maps
The First Nations Emergency Atlas is produced for the First Nations’ Emergency
Services Society by Public Works and Government Services Canada, February 2005.
http://fness.bc.ca/wp-content/uploads/documents/emer_atlas.pdf
Note that this Atlas only reflects where reserves are located and does not represent
consultation areas.
Watershed and Aquifers Maps
Watershed and aquifer maps are available to EU personnel through GeoBC and other
provincial resources.
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Water Intake Infrastructure

Environmental Management Applications
In preparedness for spill incidents, Geospatial information identifying Resources at Risk
is collected from government agencies and authorities, indigenous communities,
response organizations, industry and non-government organizations. The information is
consolidated by Environment and Climate Change Canada’s National Environmental
Emergencies Centre for the purpose of informing the response.
The NEEC uses the web-based Environmental Emergencies Mapping Application and
desktop mapping applications to produce maps, reports and web map services to share
Resources at Risk as well as protection and cleanup priorities with response partners
including the Lead Agency, resource agencies, response organizations, and the Incident
Management Team, where appropriate.
Archaeological Data
Geospatial Data for Burrard Inlet (Tsleil-Waututh Nation)
The following geospatial data for Burrard Inlet is available from TWN:






Archaeological site response classification
Fisheries resources and aboriginal use areas
Contamination hot spots
Location of restoration plans and actions
Sensitive habitats

Access to this geospatial data would be available through a signed data sharing
agreement with TWN.
Lists of Threatened, Endangered and Species at Risk
The following link provides a listing of the species at risk using an advanced search
function providing the ability to focus the search based on the specific aspects of the
incident (e.g., trajectory):
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http://www.speciesatriskbc.ca/advancedsearch
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Environmental Impact Assessment Template
SCOPE OF WORK
1.0 INTRODUCTION
1.1 Purpose of the Environmental Impact Assessment
1.2 Summary of Fuel Spill Release and Cleanup
2.0 ENVIRONMENTAL ASSESSMENT AND REGULATORY CONTEXT
2.1 Legislation and Regulations
2.1.1 Federal
2.1.2 Provincial
2.1.3 Regional and Municipal
2.2 Standards and Guidelines
3.0 GEOGRAPHICAL SETTING
3.1 Geographical Overview
3.2 Biophysical Environment
3.3 Oceanography
3.4 Climate and Ambient Weather Conditions
3.5 Urban and Other Influences
4.0 TRADITIONAL RESOURCE USE AND FIRST NATIONS CULTURAL SITES
4.1 First Nations Traditional Use Valued Components
4.2 Harvesting and Collection
4.3 Cultural Sites
5.0 CHARACTERIZATION OF OIL SPILL EXTENT AND EXPOSURE
5.1 Chemical and Physical Characterization of Spilled Oil
5.2 Characterization of Contaminants of Concern
5.3 On-water and Shoreline Oiling Exposure
5.3.1 Aerial Surveys
5.3.2 SCAT Surveys
5.4 Oil Spill Recovery Efforts and Recovered Product Investigations
5.5 Post-Spill Monitoring
5.5.1 Surface Water and Water Column Investigation
5.5.2 Sediment Investigation
5.5.3 Wildlife Exposure
5.5.4 Marine Vegetation Exposure
5.5.5 Fish and Shellfish Exposure
5.6 Expected Environmental Fate and Effects of Spilled Oil
5.6.1 Free-phase Transport in Marine Environment
5.6.2 Dissolved Phase Transport
5.6.3 Redistribution Among Abiotic Compartments
5.6.4 Bioavailability, Bioaccumulation, and Food-web Mediated Transfers
5.6.5 Degradation/Transformation Products
5.6.6 Persistence
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5.6.7 Environmental Fate and Transport Summary
6.0 EFFECTS ASSESSMENT METHODS
6.1 Issue Scoping
6.2 Selection of Valued Components
6.3 Establishment of Assessment Boundaries
6.4 Description of Existing (pre-Spill) Conditions
6.4.1 Biophysical Setting
6.4.1.1 Marine Sediment
6.4.1.2 Marine Water Quality
6.4.1.3 Species at Risk Act Listed Species
6.4.1.4 Marine Vegetation
6.4.1.5 Marine Fish
6.4.1.6 Marine Mammals
6.4.1.7 Coastal Birds
6.5 Identification of Interactions and Potential Spill Effects
6.6 Characterization of Residual Effects and Context
6.7 Rationale and Establishment of Recovery Endpoints
7.0 BIOPHYSICAL EFFECTS ASSESSMENT
7.1 Physical Setting
7.1.1 Marine Sediment
7.1.1.1 Selection of Marine Sediment Intermediate Component
7.1.1.2 Assessment Purpose and Approach
7.1.1.3 Summary of Information Sources
7.1.1.4 Applicable Standards and Criteria for Compounds of
Potential Concern
7.1.1.5 Methods
7.1.1.6 Existing Conditions
7.1.1.7 Post-Spill Conditions
7.1.1.8 Summary of Sediment Assessment and Endpoint
7.1.2 Marine Water Quality
7.1.2.1 Selection of Marine Water Quality Intermediate Component
7.1.2.2 Assessment Purpose and Approach
7.1.2.3 Summary of Information Sources
7.1.2.4 Applicable Standards and Criteria for Compounds of
Potential Concern
7.1.2.5 Methods
7.1.2.6 Existing Conditions
7.1.2.7 Post-Spill Conditions
7.1.2.8 Summary of Water Quality Assessment and Endpoint
7.2 Marine Vegetation/Intertidal Community
7.2.1 Component Overview and Regulatory Setting
7.2.2 Selection of Valued Components
7.2.2.1 Sub-components/Representative Species
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7.2.2.2 Indicators
7.2.3 Assessment Boundaries
7.2.4 Information Sources
7.2.5 Existing Conditions
7.2.6 Post-Spill Conditions
7.2.7 Characterization of Residual Effects and Context
7.2.8 Summary of Marine Vegetation/Intertidal Community Effects
Assessment and Endpoint
7.3 Marine Biota
7.3.1 Component Overview and Regulatory Setting
7.3.2 Selection of Valued Components
7.3.2.1 Sub-components/Representative Species
7.3.2.2 Indicators
7.3.3 Assessment Boundaries
7.3.4 Information Sources
7.3.5 Existing Conditions
7.3.5.1 Dungeness Crabs
7.3.5.2 Mussels
7.3.5.3 Fish
7.3.5.3.1 Surf Smelt
7.3.5.3.2 Perch
7.3.5.3.3 Flatfish
7.3.6 Post-Spill Conditions
7.3.7 Characterization of Residual Effects and Context
7.3.8 Summary of Marine Fish Effects Assessment and Endpoint
7.4 Marine Mammals
7.4.1 Component Overview and Regulatory Setting
7.4.2 Selection of Valued Components
7.4.2.1 Sub-components/Representative Species
7.4.2.2 Indicators
7.4.3 Assessment Boundaries
7.4.4 Information Sources
7.4.5 Existing Conditions
7.4.6 Post-Spill Conditions
7.4.7 Characterization of Residual Effects and Context
7.4.8 Summary of Marine Mammals Effects Assessment
7.5 Coastal Birds and Wildlife
7.5.1 Component Overview and Regulatory Setting
7.5.2 Selection of Valued Components
7.5.2.1 Sub-components/Representative Species
7.5.2.2 Indicators
7.5.3 Assessment Boundaries
7.5.4 Information Sources
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7.5.5 Existing Conditions
7.5.6 Post-Spill Conditions
7.5.7 Characterization of Residual Effects and Context
7.5.8 Summary of coastal birds and wildlife assessment
8.0 EFFECTIVENESS OF MITIGATION AND CLEAN-UP RESPONSEFOLLOW-UP
MONITORING PHASE REQUIREMENTS Water and Sediment Quality
9.2 Marine Vegetation and Biota
9.3 Coastal Bird and Wildlife Resources
10.0 CONCLUSIONS AND RECOMMENDATIONS
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Fisheries Closures and Opening Protocols
Fisheries and Oceans Canada is considering the development of fisheries closure and
opening protocols in collaboration with local health authorities. In the meantime, the
following reference documents from California can provide interim guidance:
http://ioscproceedings.org/doi/pdf/10.7901/2169-3358-2011-1-102
Interim guidance can be also be found through protocols produced by City and County
of San Francisco, Appendix C: Beach/Fishery Closure Procedures. These are found in
a separate PDF, titled CCSF_Beach Fishery Closure Procedures.

Beach Closures and Opening Protocols
Interim guidance can be found through protocols produced by City and County of San
Francisco, Appendix C: Beach/Fishery Closure Procedures. These are found in a
separate PDF, titled CCSF Beach Fishery Closure Procedures.
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Environmental Permits
Permit Tracking Template
Permit

Agency

Waiver
Timeframe
Received/Date and Cost

Expiration
Date

Point of
Contact

Phone

Email
Address

Permit Conditions

Comments
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Waste Management
Oily Waste Management Guidelines (BCMOE)
Oily Waste Management Guidelines are currently being developed by BCMOE.

Waste Management Plan: Template
A template has been developed and is filed in Annex D: Waste Management Plan
template.

Wildlife Management
National Wildlife Policy on Oiled Birds (CWS)
A National Wildlife Emergency Response Policy and associated emergency response
framework guidance documents are currently under development. These will be
inserted when available. In the interim, guidance can be found with the following:
Birds and Oil - CWS Response Plan Guidance, updated June 2012 at
http://www.cnlopb.ca/pdfs/arkexlsggs/responseplan.pdf
Contact the Permit Officer with the Pacific Region Canadian Wildlife Service at 604-3501950 to obtain up-to-date policy guidelines, advice and permit requirements.

Spill Response References (General)
A Field Guide to Oil Spill Response on Marine Shorelines
This Environment and Climate Change Canada Guide can be ordered from the following
website:
http://publications.gc.ca/site/eng/366655/publication.html

Guidance Manual for Environmental Site Characterization in Support of
Environmental and Human Health Risk Assessment
Volume 1-4 (Canadian Council of Ministers of the Environment (CCME, 2016))
http://www.ccme.ca/en/resources/contaminated_site_management/assessment.html
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Annex D: Waste Management Plan
Period:_____________________________

Prepared By:
_______________________________ ________________________ _____________
Name/Signature
Position
Date

Reviewed By:
_______________________________ ________________________ _____________
Name/Signature
Position (EU Leader)
Date
_______________________________ ________________________ _____________
Name/Signature
Position (PSC)
Date

Approved By:
_______________________________ ________________________ _____________
Name/Signature
Position (RP IC)
Date
_______________________________ ________________________ _____________
Name/Signature
Position (Provincial OSC)
Date
_______________________________ ________________________ _____________
Name/Signature
Position (FOSC)
Date
_______________________________ ________________________ _____________
Name/Signature
Position (Local Gov’t OSC)
Date
_______________________________ ________________________ _____________
Name/Signature
Position (First Nations OSC)
Date
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1. OVERVIEW OF THE WASTE MANAGEMENT PLAN
The general overview of the Waste Management Plan is:
 Bullet points
 General management approach: what is going where, who is it taking it there, etc.
 Should not exceed ½ a page.

2. REGISTRATIONS AND WASTE MANAGEMENT OPTIONS
a) British Columbia Generator (BCG) Number Registration:
BCG Number:
Date and Time Issued:
Name of Material Spilled:
TDG Information:
MSDS Information:

b) Summary Table: Waste Types, Handlers and Disposal Facilities
Matrix

Waste Type

Haz/N
onHaz

Description

Containers

Liquid

Recovered Diesel

Haz

Recovered
diesel from
spill

Vacuum
Truck Frac
Tanks

Liquid

Petroleum
Impacted Water

Haz

Oily water
from recovery
operations

Vacuum
Truck Frac
Tanks

Liquid

Recovered
Decontamination
Mixture

Haz

Recovered
oil/water
mixture from
decontaminati
on operations

Vacuum
Truck Frac
Tanks

Waste
Handling

Disposal
Facility
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Solids

Impacted Soil

Haz

Soils from
cleanup
operations

Lined Drop
Box
Rolloff

Solids

Oiled Vegetation
and Debris

Haz

Oily
sorbent/boom,
PPE; other
oily debris

Lined Drop
Box
Rolloff

Solids

Oiled Logs
(@100)

NonHaz

Oiled logs
floating in
river

Log Trucks

Solids

Debris

NonOily
Solid
Waste

Municipal
Solid Waste
from staging
areas

Lined Drop
Box
Rolloff

Water
Solids
Mixture

Other

NonHaz

Domestic
sewage from
portable
toilets

Sewage
Pumping
Truck

Animal
Carcass

Other

Special

Dead Animals
generated
during oil spill
cleanup
activities.

Plastic Bags

Refer to
Wildlife
Operational
Plan

c) Exemptions
In emergency situations, the BC Ministry of Environment Emergency Response Officers may
issue exemptions from part or all of the requirements of the BC Hazardous Waste Regulation
under section 52. Exemption options include: clean up areas to main staging area.

S. 52 Exemption Details:
Date and Time of Issue:

Date and Time of Expiry:

Type of Material(s):
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Exempted Requirements:
Issuing Officer:

3. STORAGE, SEGREGATION AND RECORDING
a) Storage area(s) details and waste management practices:

Area 1: Casualty site


Liquids from XXXX will be stored in frac or storage tanks above board on the salvage barge
or in tanks at main staging area. These tanks are self contained and will not have additional
containment. Tanks will be secured in a manner to ensure their stability during final transit to
XXXX.



The barge/tank is ‘contained’ (blocked scuppers, gunnels, spill berm) such that any on-deck
spills will be collected and fed into a storage tank on board for transport to XXXX.



The barge/tank will be boomed and the liquids collected in response to minor spills will be
stored in tanks on board for transport to XXXX.



Solids from XXXX will be stored in one cubic metre super sacks/roll-off containers for
transport to XXXX.



Contaminated solids will be bagged in 6 mil bags and secured with cable ties or overpacked.



Solid waste generated on the barge or as a result of small spills around the barge/tank (such
as used personal protective equipment, absorbents, etc.), will be placed in clear 6 mil poly
bags, secured with cable ties, and placed in the roll-off bins.



Only non-metal ties and labels will be used.



All waste will be tracked on a daily or operational period basis, see Table 1

Area 2: Decontamination


Only essential equipment will be decontaminated on the decontamination barge/tank.



Liquid waste will be stored in XXXX.



The decontamination area will be tarped, lined and bermed to contain the wash effluent.



The decontamination XXXX will be boomed (if deemed necessary).



Contaminated solids consisting of used absorbents, pompoms and snares will be bagged
in 6 mil bags and secured with cable ties or in super sacks.



Contaminated boom will be wrapped on site and stored in bins for either disposal or
decontamination at a shore site.
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Containment with 8000 gallons capacity, lined and covered and approved for accepting
hazardous waste (and all waste in the containment will be bagged or in super sacks).



Waste Tracking will occur daily or on an operational period basis using Table 1.

Area 3: On-shore clean-up activities (if required)


Teams will collect contaminated organic solids (oily debris, vegetation, etc.) and place
in 6 mil clear bags to a maximum weight of 20 kg with a cable tie securing the top of the
bag closed.
o If material is dripping or soaking with contaminant, it will be double-bagged



Teams will collect non-organic contaminated solids (pompoms, used PPE, absorbents,
etc.) and place in 6 mil clear bags, secure with cable ties.



The bags will be collected either:
o At designated areas on the shoreline or field staging area (these areas will be
lined with a tarp and inflatable boom to avoid leakage). Designated areas will be
established by a Team Leader.
o In 20’ lined and covered roll-off containers or 1000 L tote sacks along the shore
or effected area.



If liquid is recovered from areas on shore, it will be collected in appropriate containers
(pails, drums, totes, sea slugs – depending on volume) and stored in lined, bermed
designated field staging areas or transported directly to main staging area or disposal
facility.



If flushing or deluge is being used as a cleaning technique, material will be pumped into
storage tanks on an adjacent barge.



All waste will be tracked on a daily or operational period using Table 1.

Area 4: On water recovery, from emergency response activities:





Liquids will be pumped, skimmed or otherwise recovered from the surface and stored:
o Sea-slugs (total capacity of 60 tonnes), mini-barges (capacity 15 tonnes each),
mobile skimmer cargo tanks (10 tonnes capacity), current busters or on-deck
tanks as necessary.
Work area(s) will be boomed as necessary.
Waste tracking on a daily or operational period, using Table 1.

Area 5: Wildlife management and rehabilitation center Waste Management
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A qualified contractor will site, provision, assemble and run the wildlife rehabilitation center.
The center will include the following elements for waste management:
 Training of personnel in wildlife recovery operations
 Bermed waste collection area
 Oil contaminated waste liquids generated from wildlife cleaning activities will be stored
in self-contained or lined and bermed totes, drums or tanks.
 Oil contaminated waste solids including absorbents, cage liner, PPE, gloves, etc. will be
stored in either lined and covered drums or dumpsters bermed inside the waste collection
area.
 Biologically contaminated liquids and solids will be stored in self-contained or lined and
bermed totes, drums or tanks.
 Refrigerated container(s) will be used to store deceased wildlife.
 Disposal routes and tracking will be the same as for Areas 1-4.

Area 6: Non-contaminated solid and liquid waste at any of the above areas:


Non-contaminated solid waste will be collected in 6 mil bags, totes or drums, labelled
and transported out of the area to landfill in accordance with applicable regulations.



Non-contaminated liquid waste including sanitary waste will be collected in either
portable or on-barge/site sanitary stations and managed either at XXXX.



NOTE: Clean-up crews, both on water and on land will generate liquid and solid waste
which may require immediate or specialized management to avoid attracting animals.



Waste tracking (on a weekly):

Area 3: Non-Contaminated Materials
Waste Stream

Volume
(L)

Site of
generation

Current
Location on
Barge/Spill
Site

Intended
final
receiver

Non-contaminated
solids
Non-contaminated
liquids

Area 7: Domestic Waste:



Domestic waste is the waste created from clean-up staff’s lunches, dinners, snacks etc.
Domestic waste must be contained in bear proof contatainers. Frequency of pick up must
be before bins reach capcity. The waste will be collected in 6 mil bags, totes or drums,
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labelled and transported out of the area to landfill in accordance with applicable
regulations including recycling.
Waste tracking (on a weekly):

Domestic Waste
Waste Stream

Volume
(L)

Site of
generation

Current
Location

Intended
final
receiver

Domestic Waste
Domestic Waste
Recyclables

b) Segregation and Characterization:
Material recovered or waste generated as a result of response activities must be segregated and
characterised as non-hazardous waste or hazardous waste unless otherwise directed by the
Environmental Unit, Operations Section or Unified Command. Materials will be labelled as one
of the following:





Contaminated non-organic solids (PPE, oiled sorbents, snares, pads, booms, etc.)
Contaminated organic debris (hazardous, unless otherwise warranted)
Contaminated liquids (hazardous, unless otherwise warranted)
Non-contaminated liquids (sanitary and grey water) and solids (household waste)

The following resources will be used to characterize waste on site:
 expert consultation, on-site visual identification, analytical results (when available)
 applicable legislation such as the BC Hazardous Waste Regulation

c) Recording:


Each of the sites will generate a record of waste collected for each operational period (see
Table 1) and report to the Situation Unit.
 All hazardous waste will be recorded and manifested to a final disposal site.
 Final receivers will also have records to the amount and type of waste received.
Attach copies of manifests or off-site tracking forms (BCG #: XXXX).

4. WASTE DISPOSITION AND FINAL DISPOSAL


Waste streams will be classified as non-hazardous or hazardous.
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Spill Response Director will ensure that daily running totals are tracked from each area of
waste generated associated with this project and will provide documentation to the
Situation Unit using Table 1.

a) ICS Form 209 Final Waste Status Summary:
Type of Waste
(name and
hazard
classification)

Volume of
Waste
Recovered

Volume and Place of Waste Volume and Place of
Stored
Waste Disposed

Volume

Place Stored

Volume Place of Disposal

Include copies of waste tracking forms for final disposal if used and/or manifests.

b) Material for off-site treatment or disposal and secure storage:
All wastes requiring off-site treatment or disposal and secure storage collected during the
wildlife recovery operations will be transported from the wildlife recovery center by water or
land transport to XXXX facility. (transporters; BCG #: XXXX). Documentation of these
activities are in below table. All such documentation will be submitted by the Spill Response
Director to the Situation Unit.
Waste Type

Weight or
Volume

Transport
Company

Receiving
Company

Manifest #
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Table 1: Daily Waste Tracking Form
Waste Tracking for (date)__________________on







Spill Site
Decontamination Units
On Shore Clean Up Site _______________
On Water Emergency Response Activities
Other – Wildlife rehabilitation, mortalities, etc.

Waste Stream

Volume (L)

LIQUIDS
Site of
Location on
generation
Barge/holding
tanks

Intended final
receiver

Waste oil

Waste oily
water*
Number of
Bags/Drums

Number of
Bags/Piles



Estimated
wt./bag
(kg)

SOLIDS
Estimate
liquid
volume/bag
(L)

Site of
generation

Offloaded to which
barge

ORGANIC DEBRIS (Vegetation, grass, woody debris)
Estimated
Site of
Site of storage
Intended
wt./bag
generation
Management
(transport/incineration)
(kg)

Contaminated water not considered waste oil.
End of Version 2 - GVIRP
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Question #

DNV 1.4 - Spill Response Cost Recovery

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence 2.B.18 Legislative Amendments to
Key Legislation
Modernize Canada’s Ship-Source Oil Pollution Fund p.25

Preamble:

A number of amendments to the Marine Liability Act are discussed by the Federal
Departments and Agencies to ensure that Canada’s Ship-Source Oil Pollution Fund is
suitably adapted to provide effective and adequate compensation to all Canadians.
Both Canada’s and the international frameworks are based on the principle of
“polluter pays” which makes the polluter liable for all response costs and damages
associated with an oil spill (Transport Canada). In the event of an oil spill from a
tanker in Canadian waters, the owner of the tanker (i.e. the Responsible Party) would
be liable for the cost of clean-up and compensation to affected parties subject to the
limits of their liability.
To ensure that funds can be provided more quickly to responders, the amendments to
the Marine Liability Act would allow the Fund to provide emergency funding to the
Canadian Coast Guard to respond to a significant oil spill. The Canadian Coast Guard
would use these funds to respond to the oil spill as well as compensate third parties for
their response activities under its direction. These amendments are intended to create a
simplified and expedited process for small claims.
The GVIRP advises that local governments are responsible for collecting information
on their costs incurred in responding to the spill and pursuing cost recovery from the
Responsible Party as required.
District staff are familiar with the Emergency Management BC Disaster Financial
Assistance (DFA) program and have experience with the emergency response and
recovery measures and limits to recovery claims as well as administration of
processing.

Request:

a) Are there outstanding expense claims by local governments that were affected
and responded to the MV Marathassa spill in 2015? What percentage of
expense claims have been paid to date? What is the anticipated timeline to
have any outstanding expenses resolved?
b) Please provide details on the simplified and expedited process for small
claims through the Coast Guard. Does the claim process include recovery of
the direct and indirect economic impacts to District residents from a spill,
including compensation for restrictions to quality of life and enjoyment of
property, impacts to property values as the result of a spill and claims related
to health care concerns.
c) How would these amendments proposed in the OPP assist local governments
in recovering expenses arising from the direct and indirect economic impacts
from an accidental spill, including impacts to public property and
infrastructure, first responder response costs, loss of workforce and
productivity as a result of response costs, health-care and litigation costs?

What is the anticipated timeline for processing a small claim for local
government? What is the threshold to define a small claim?

d) d) Is there a role for the Province in assisting with cost recovery for local
governments? If yes, what is the role of the Province in processing the claims.

Response:

a) Two of the three claims filed with the Ship-Source Oil Pollution Fund in
relation to the Marathassa spill have been paid. The remaining claim from the
City of Vancouver remains open at this time with the Fund’s Administrator.
Transport Canada cannot comment on an anticipated timeline for payment of
this claim, as claims are assessed and paid by the Administrator of the ShipSource Oil Pollution Fund, which acts as an independent body.
b) The amendments to the Marine Liability Act adopted in Bill C-86 create an
expedited process for small claims under $35,000. In the event of a significant
incident, the Administrator has the discretion to increase this amount to
$50,000. The claim must be submitted within one-year from the date of the
first occurrence of oil pollution damage.
Claimants, including local governments, who have suffered losses or damage
or incurred costs or expenses, can file a claim with Ship-Source Oil Pollution
Fund Administrator detailing the loss, damage, costs or expenses and attesting
that documentation of the loss/expenses can be provided upon request. The
Administrator could choose to conduct a full investigation and assessment at a
later date.
Under the expedited process, claimants may submit claims for any eligible
type of loss or expense with the exception of “pure economic losses.” These
losses relate to an economic loss suffered by a person whose property was not
polluted (e.g., a tourism operator in the vicinity of a spill has suffered a
reduction in business directly caused by the spill itself).
Pure economic loss claims were excluded from the expedited claims process
(but not the regular claims process) as time needs to elapse for the loss to
occur and the Ship-Source Oil Pollution Fund would require the
documentation to validate the claim. The Administrator will require all
information and documentation up front in order to be able to properly
investigate and assess such a claim.
c) Under the Oceans Protection Plan, the Government of Canada is making
major improvements to the Ship-Source Oil Pollution Fund to ensure
unlimited industry funded compensation is made available to those affected
by ship-source spills. Specifically, these changes include:
 Removing the limit of liability on the Ship-Source Oil Pollution Fund
to allow for an unlimited amount of compensation for eligible losses
and damage with a guaranteed fund top-up;
 Aligning with the international regime to ensure compensation for
pure economic losses, such as in the fisheries or tourism sectors; and
 Instituting an expedited process for small claims to the Ship-Source
Oil Pollution Fund in order to reduce administrative burdens and
facilitate prompt compensation. For more information on the
expedited process, see the response for IR#4b.
The types of losses and damages compensable under the Marine Liability Act
include:
 Measures to prevent or minimize damage;






Clean-up and containment costs;
Property damage;
Economic losses, such as in the fisheries and tourism sector; and
Environmental damage limited to loss of profit, post-spill studies and
costs of reasonable measures of reinstatement undertaken or to be
undertaken.
d) Any person, entity, or organization, including local governments, may make a
claim for costs or damages resulting from a ship-source oil pollution spill
either directly to the shipowner and their insurer, or with the Ship-Source Oil
Pollution Fund. In the case of a spill of persistent oil from a tanker that
exceeds the shipowner’s limit of liability, claims can also be made directly to
the International Oil Pollution Compensation Funds.
The Government of Canada cannot comment on what assistance, if any, the
Province of British Columbia may wish to provide to local governments.

Responding
FA:

Transport Canada

Question #

DNV 1.5 - Health-related Spill Concerns

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence Reference: 2.E. Pillar 4: Investing in
oil spill research and spill response methods
Topic 5: Marine oil spills – Environment and Climate Change Canada/Fisheries and
Oceans Canada/Natural Resources Canada p.43-44
District of North Vancouver Climate Change Adaptation Strategy (July 2017)

Preamble:

The update from the federal agencies includes investments in oil spill research and spill
response methods to ensure that decisions taken in emergencies are evidence-based.
Since the initial NEB review, new information has become available and the federal
government has improved its understanding of the fate and behavior of petroleum
products, including diluted bitumen, should they spill into fresh or marine waters. With
respect to diluted bitumen specifically, federal scientists have communicated that they
have made considerable progress, including peer-reviewed and guidance documents on
oil fate and behavior, physical/chemical properties, petroleum forensics, spill
countermeasures, field response, remote sensing, and oil spill modelling.
The District has submitted its Climate Change Adaptation Strategy that was finalized in
July 2017 as evidence in the Reconsideration. The District is experiencing climate
change now. Since 1980, temperatures have increased by approximately 1.2 ̊ C and in
recent years, the District has experienced a number of extreme climate-related events,
including record-setting summer temperatures and multiple heat-wave warnings. The
major types of climate change projected for the 2050s relative to a 1980s baseline
includes:




Average annual temperatures are projected to increase by approximately 2.9 ̊ C
The average number of hot summer days (above 30 ̊ C) is expected to increase
from 2 to 13 days per year
The temperature of extreme hot days expected to happen once every 20 years (a
5% chance of occurring any year) is projected to increase from 33 ̊ C to 38 ̊ C

The GVIRP identifies response partner roles for Burrard Inlet in Appendix 1.
Health Emergency Management BC (HEMBC-Lower Mainland) specifically supports
Fraser Health, the Provincial Health Services Authority, Vancouver Coastal Health and
Providence Health Care. HEMBC-Lower Mainland would be involved if the health and
safety of human populations is impacted by a spill. Vancouver Coastal Health would
provide expertise through input into decisions for protecting human health and advising
the public, including but not limited to the need for evacuation or shelter in place for air
exposure to contaminants in initial hours of a spill and establishing criteria for lifting an
evacuation/shelter in place order.
Request:

a) Has there been new research specifically on the air contaminants that will result
from a spill in fresh or marine waters? Does this research include evaporation
rates during summer high temperature events? Does it include summer
temperatures that are projected to occur in the Project area in the 2050s?

b) Does this improved understanding of the fate and behavior of diluted bitumen
in the context of human health considerations change anything from previous
assessments by Health Canada?
c) Have HEMBC-Lower Mainland, Vancouver Coastal Health and/or Fraser
Health been asked for input into areas of research that could assist them in
providing expertise into decisions to protect human health in a marine spill
scenario?
Response:

a) Environment and Climate Change Canada: ECCC has not conducted
research on which air contaminants will result from a spill in fresh or marine
waters.
b) Health Canada: Health Canada is not aware of analysis concerning the fate
and behaviour of bitumen and diluted bitumen that would alter the views set out
in the department’s 2015 Letter of Comment (OH-001-2014; A4S0Z6).
Environment and Climate Change Canada: ECCC continues to generate
compositional data on diluted bitumen products that support the Health Canada
mandate for effects on human health, available on the Government of Canada
Open Data portal under the Spills Technology Databases
(https://open.canada.ca/data/en/dataset/53c38f91-35c8-49a6-a437b311703db8c5).
c) Transport Canada, Fisheries and Oceans Canada, Health Canada,
Environment and Climate Change Canada, Natural Resources Canada,
Canadian Coast Guard: Federal Authorities are not aware of having made
any requests to the mentioned Regional Health Authorities, to provide for
expertise regarding protecting human health in a marine spill scenario.

Responding
FA:

Environment and Climate Change Canada, Health Canada, Transport Canada, Fisheries
and Oceans, Natural Resources Canada, Canadian Coast Guard

Question #

DNV 1.6 - Risks of Dispersants

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence Reference 2.E.2 Oil Spill Fate,
Behavior and Response Technology
Health Canada Guidance for the Environmental Public Health Management of Crude
Oil Incidents (2018)

Preamble:

The OPP alternate response measures (ARMs) program includes spill treating agents,
including dispersants, surface washing agents and other chemical treatments to
mitigate the environmental impacts of a spill. There is a recognition that that these
approaches include a different suite of benefits and risks. It is our understanding that a
science-informed analysis of the risks associated with each available option (i.e. net
environmental benefits analysis (NEBA)) would be evaluated as part of the spill
response.
The intended purpose of dispersants is to break up oil slicks on the water’s surface by
increasing the rate at which oil droplets forma and move into the water column.
Chemical dispersion does not reduce the amount of oil entering into the marine
environment; rather, it changes where it goes and how quickly it gets there. The
District previously asked questions on the use of Corexit and was advised that it was
not approved for use in Canada and was not likely to be used in Burrard Inlet.
There is new information that Corexit was approved for use in Canada in June 2016.
The Health Canada Guidance for the Environmental Public Health Management of
Crude Oil Incidents (2018) notes that chemical dispersants used to break up oil spills
in water may pose risks to human health either directly or as a result of exposure routes
for and bioavailability of various toxic chemicals contained in the dispersed oil.

Request:

a) How is the potential impact to human health taken into account in the NEBA
analysis for the potential use of a dispersants?
b) Is there information available from the recent research on the dispersants in the
ARMs program that has been reviewed by Health Canada or local health
authorities? Were any concerns identified for human health if dispersants are
used near populated areas?

c) c) Is there new research available for human health risk assessment
specifically on the acute and chronic toxicity for a combination of
dispersant(s) and the diluted bitumen products expected to be transported in
the Trans Mountain Expansion Project?

Response:

a) Environment and Climate Change Canada: The use of alternative response
measures such as spill treating agents is limited by laws prohibiting the
introduction of substances into Canada’s waters that may cause harm to
marine ecosystems, human health, and marine resources such as fish stocks
and aquaculture. Consequently, these would not be used as a response tool
under Canada’s existing Marine Oil Spill Preparedness and Response Regime.
The Government of Canada under the OPP has announced it is considering
legislative changes to strengthen environmental response to oil spills in water
by expanding the available response options to include Alternative Response

Measures which would otherwise be prohibited. Any future amendment to
legislation to enable the use of Alternative Response Measures will be subject
to a Net Benefit Analysis test on a case-by-case basis. In the event that the use
of dispersants should become permissible off the coast of British Columbia, it
is commonly understood that human health considerations supersede the net
environmental benefit assessment in the determination to use dispersants.
Dispersants would therefore not be used in situations for which operations
cannot be conducted safely, nor where it is anticipated that air quality will be
compromised for human populations. A comprehensive long-term study by the
US National Institute of Health is being conducted following the 2010
Deepwater Horizon spill in the Gulf of Mexico, which is providing insight into
the human impact of large-scale dispersant use on volunteers and cleanup
workers responding to the spill:
https://www.niehs.nih.gov/research/clinical/closed/gulf/index.cfm.
b) Health Canada: Health Canada has not conducted a review of research
associated with using dispersants in response to a marine oil spill and thus
cannot comment on potential health risks.
c) Health Canada: Health Canada has not conducted a review of research on the
acute and chronic toxicity for a combination of dispersant(s) and the diluted
bitumen products expected to be transported in the Trans Mountain Expansion
Project.

Responding Environment and Climate Change Canada, Health Canada
FA:

Question #

DNV 1.7 - GHG Emissions and Climate Change Goals

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence 5.C.1. Greenhouse gas emissions
(GHGs) p.92
Katowice Climate Package, December 15, 2018
https://unfccc.int/news/new-era-of-global-climate-action-to-begin-under-parisclimate-change-agreement-0

Preamble:

In the September 26, 2018 letter to Intervenors and others, the NEB requested
information on four specific topics, stating that “Given the Board found four
significant adverse effects related to project-related marine shipping in its original
assessment (i.e. greenhouse gas emissions, Southern resident killer whale, traditional
Aboriginal use associated with Southern resident killer whale, and the potential effects
of a large or credible worst-case spill), the consideration of mitigation measures will
focus on these four matters. This will include consideration of whether the mitigation
measure will change the Board’s previous significance findings”. As noted in the List
of Issues in the direction for Reconsideration, the Board does not intend to consider
the environmental and socio-economic effects associated with upstream activities, the
development of oil sands, or the downstream use of the oil transported by the pipeline
expansion. Any comments provided outside of the construction and operational GHGs
for the actual pipeline expansion were not considered
On October 8th, 2018, the Intergovernmental Panel on Climate Change (IPCC)
released its “Special Report on Global Warming of 1.5 ̊ C” which the District
submitted as evidence in the Reconsideration. The IPCC report notes that limiting
global warming to 1.5 ̊ C would require rapid, far-reaching and unprecedented
changes in all aspects of society. The report reviews the benefits to people and natural
ecosystems in limiting global warming to 1.5 ̊ C compared to 2 ̊ C. This special report
was a key scientific input into the Katowice Climate Change Conference in Poland in
December 2018 when governments review the Paris Agreement from 2015 to tackle
climate change. Officials from nearly 200 countries including Canada agreed to a set
of guidelines to implement the 2015 Paris agreement – this agreement is referred to as
the Katowice Climate Package.
The Katowice Climate Package is designed to operationalize the climate change
regime for the Paris Agreement. Countries are encouraged to factor the outcome of the
dialogue into efforts to increase their ambition to reduce GHGs and to update their
nationally determined contributions, which detail nations’ climate actions in 2020.
The International Maritime Organization (IMO) sets marine vessel emissions
standards with global application under the International Convention for the
Prevention of Pollution from Ships (MARPOL Annex VI) Convention. P.92 (Federal
parties’ response to NEB questions, October 31, 2018). Transport Canada notes that
Canada has been working with the IMO, of which Canada is a member state, to
address GHG emissions in the international maritime sector. In 2018, the IMO agreed
to an initial strategy on the reduction of GHGs and a path to reduce total annual GHG
emissions from marine shipping by at least 50% by 2050. There is a vision to phase
emissions out entirely in alignment with the Paris Agreement.

Table 1. p. 94 of the federal evidence notes that project emissions for tankers to the
12-mile limit are 76,200 tonnes CO2 annually and identifies options for tanker speed
reduction. There is additional discussion on the potential reduction of GHG emissions
based on penetration rate of Energy Efficient Design Index (EEDI) for Aframax size
tankers calling at Westridge Marine Terminal.

Request:

a) Does the approval of the Trans Mountain Expansion Project and its associated
increase in GHG emissions as a result of marine shipping allow Canada to
meet its international commitments in the Paris Agreement and the Katowice
Climate Package to reduce GHGs?
b) Will there be any new consideration of GHG emissions associated with the
Project to include upstream and downstream GHG emissions in light of the
IPCC Special Report (2018) and the recent COP24 UN Climate Change
Conference 2018 in Katowice, Poland? If yes, is there data on the increased
emissions that will result from the project approval?
c) Can Canada make its emission reduction targets needed in the next 12 years
to limit global warming to 1.50C if the Trans Mountain Expansion Project is
approved?

Response:

a) Canada is on track to meets its Paris Agreement target to reduce greenhouse
gas emissions by 30% from 2005 levels by 2030. In order to reach that target,
the Government of Canada is collaborating with provincial and territorial
governments, Indigenous peoples and other stakeholders within the PanCanadian Framework on Clean Growth and Climate Change to reduce
emissions while growing the economy.
b) In January 2016, the Government of Canada announced five interim
principles to guide federal decision-making on environmental assessments. A
commitment to assess direct and upstream greenhouse gas emissions is one of
these principles. Consistent with those principles, ECCC conducted a GHG
assessment for this project. The final report was published in November 2017
and was considered as part of the TMX project review.
The estimated direct GHG emissions from the TMX project are 1.1 Mt of
CO2e per year. These include emissions related to building space heating and
electricity use, vapour combustion and vessel loading at the Marine Terminal
and electricity use by pump assemblies. ECCC’s assessment also included
various upstream scenarios, emphasizing that the impact on upstream
emissions depends on the market factors that will affect both Canadian
production decisions and decisions by other oil producers.
ECCC assessed the direct and upstream GHG emissions associated with TMX
and determined that any incremental oil production associated with the
proposed TMX project would be largely dependent on the conditions
determining crude oil producers’ investment decisions, such as the expected
price of oil, the availability of other transportation (rail for example) and
production costs.
Canada’s GHG emissions projections scenario titled “additional measures”
reported in Canada’s 2018 GHG and Air Pollutant Emissions Projections
Report puts Canada on the path to meet its 2030 target via the measures
outlined in the Pan-Canadian Framework. This scenario includes the oil and

gas production projections from the National Energy Board’s Canada’s
Energy Future 2018 report.
c) The Pan-Canadian Framework on Clean Growth and Climate Change (PCF),
Canada’s climate plan, outlines over 50 concrete measures to reduce carbon
pollution, help us adapt and become more resilient to the impacts of a
changing climate, foster clean technology solutions, and create good jobs that
contribute to a stronger economy.
Canada’s GHG emissions projections scenario titled “additional measures”
reported in Canada’s 2018 GHG and Air Pollutant Emissions Projections
Report puts Canada on the path to meet its 2030 target via the measures
outlined in the Pan-Canadian Framework. Our 2018 projections show that
Canada’s GHG emissions in 2030 are projected to be 223 million tonnes
lower than what was projected for 2030 in 2015.
This decline in projected emissions is widespread across all economic sectors,
reflecting the breadth and depth of the Pan-Canadian Framework on Clean
Growth and Climate Change.

Responding
FA:

Environment and Climate Change Canada

Question #

DNV 1.8 - Updating Risk Assessments

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence 5.C.3 Marine Oil Spills p.102
Final Argument District of North Vancouver

Preamble:

The final argument of the District to the NEB on January 12, 2016 identified
significant environmental and public health risks to the District and sensitive ecological
areas on its waterfront. The key issues of concern to the District are:
a) Environmental impacts of the project, including air quality, human health,
parks, natural environment and ecology; and
b) Emergency spill response, both planning and execution.
It is appreciated that the Government of Canada has several ongoing science and
research initiatives related to oil spill preparedness and response. There is an issue of
timing as a number of the efforts underway that will inform the District’s assessment of
whether its concerns have been addressed will not be completed before the
Reconsideration process is completed.

Request:

a) Has the risk assessment for the original Trans Mountain Expansion Project
Application been updated to reflect the marine safety improvements proposed
as part of the OPP?
b) b) Have the comments from Health Canada (letter of comment 2015) been
addressed in the Human Health Risk Assessment consideration?

Response:

a) Transport Canada
The Federal Authorities have redirected this information request to the
Proponent for response, as the Proponent is best placed to provide information
on this subject matter.
b) Health Canada
As indicated in Government of Canada direct evidence submission (MH-0522018; A95292-2, Ch8, p 195-197), Health Canada is not aware of any new
information concerning mitigation and monitoring for the potential health
effects of Project-related marine shipping that would alter the views expressed
in the department’s 2015 Letter of Comment (OH-001-2014; A4S0Z6).

Responding
FA:

Transport Canada and Health Canada

Question #

DNV 1.9 - Risks to Mudflats and Wildlife

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence, 6.C.2.1 Summary of Previous
ECCC Written Evidence p.110

Preamble:

The District is a municipality with a land area over 160 km2 located on the North
Shore of Burrard Inlet, directly across from the Westridge Marine Terminal. The
District’s natural features, including rivers, wetlands, forests and marine waterfront,
provide a spectacular setting and strong community identity from socio-economic,
recreational and environmental perspectives. The waterfront contributes immensely to
the values and lifestyle of 85,238 District residents. There are over 40 kilometers of
shoreline frontage comprised of District-owned, private residential and commercial
land, all of which border on Burrard Inlet and Indian Arm. This includes the
Conservation Area at Maplewood Flats, operated by the Wild Bird Trust, which is the
last remaining undeveloped waterfront wetland on the North Shore - its importance as
bird habitat is internationally recognized.
In its written evidence for the original Project review, Environment and Climate
Change Canada (ECCC) provided expert information and knowledge in relation to the
potential for Project impacts on marine birds from spills. It remains ECCCs view in
2018 that a large scale spill resulting from the Project has the potential to result in
significant impacts to marine birds.
The District had previously asked a number of questions related to the potential
impacts to wildlife as the result of a marine spill. The response was that the
Application, Volume 7, Section 4.8 outlined the process to enhance Kinder Morgan
Canada Inc.’s (KMC) existing emergency management programs as they relate to the
Trans Mountain Pipeline system to address the needs of the Project and that the final
programs would be developed in a manner consistent with the NEB’s draft conditions
related to emergency response (Filing ID A3V8Z8). The response stated that
“Although the information requested is not within the scope of this proceeding and not
relevant to the NEB List of Issues, Trans Mountain Pipeline ULC (Trans Mountain)
offers the following response to your question:
Recovery and treatment of impacted wildlife is a very specialized discipline
requiring specific training and equipment. KMC has a wildlife recovery
contractor with federal migratory permits and provincial rehabilitation permits
on contract for immediate response to an incident across the TMPL system.
The contractor will respond with the appropriate scale of equipment and
trained personal as the situation requires.

Request:

a) Does the ECCC expert knowledge identify new specific concerns related to
air quality impacts to marine birds in the event of a spill?
b) Is there a need for air quality monitoring equipment to identify air
contaminants in the vicinity of the Maplewood tidal mudflats for wildlife and
human health purposes and any mitigation measures that could limit exposure
during the first 6 hours of an oil spill?
c) Have there been any changes or updates to the wildlife rescue and recovery
programs available in the Project area in the past 3 years? Is there adequate

wildlife emergency response capacity available in our region in the event of a
worst case spill?
d) Please provide any new details on the specific facility requirements for the
successful care of oiled wildlife. Please provide any updates on pre-planning
and pre-identification of potential sites for the Wildlife Care Centre.

Response:

a) There is limited information on this matter. A recent study involving ECCC
researchers, (Cruz-Martinez et al. 2015), provides baseline information related
to air quality from the oil sands in Alberta on biota and a better understanding
of potential health effects on wild avifauna.
 Cruz Martinez, Luis & Smits, Judit & Fernie, Kim. (2014). Stress
response, biotransformation effort, and immunotoxicity in captive
birds exposed to inhaled benzene, toluene, nitrogen dioxide, and
sulfur dioxide. Ecotoxicology and environmental safety. 112C. 223230. 10.1016/j.ecoenv.2014.10.016.
b) In the event of an oil spill in the vicinity of the Maplewood tidal mudflats the
responsible party (the polluter) would be responsible to address environmental
and human health concerns such as air quality. The polluter would need to
secure the area and ensure the safety of any on-site responders, as well as the
safety of surrounding communities. ECCC, the National Energy Board and the
Province of British Columbia and other agencies would work together to
ensure these safeguards were put in place in a timely manner by the polluter.
Each case is different and safeguards are established on a case-by-case basis.
c) Under the Government of Canada’s Oceans Protection Program Enhanced
Response Capacity sub-initiative, the Pacific Region has hired a Wildlife
Emergency Response Coordinator (ERC) with ECCC’s Canadian Wildlife
Service (CWS). The Coordinator is responsible for updating existing wildlife
emergency response planning tools and equipment resources.
The Coordinator is also responsible for coordinating emergency response
training for additional personnel within ECCC, to support additional
resourcing requirements in the event of a catastrophic spill event. The
Coordinator is also a member of a National Wildlife Emergency Response
Working Group and has the capability to request support from regional
counterparts across the country to support emergency response activities in the
Pacific Region, as required.
As part of the Oceans Protection Plan, the National Wildlife Emergency
Response Working Group is also revising and completing several plans and
technical guidance documents under the National Wildlife Emergency
Response Framework. The Framework documents will provide additional
direction to government agencies, wildlife response organizations, and other
stakeholders participating in wildlife response activities, including rescue and
recovery. The Coordinator in the Pacific Region is working closely with an
authorized oiled wildlife response organization on the development and
finalization of these documents, to ensure they reflect regional standards and
best practices.
d) As part of the National Wildlife Emergency Response Framework, ECCC’s
Canadian Wildlife Service is developing two technical documents that will

provide clear direction on requirements for the handling and treatment of oiled
wildlife. These include Guidelines for the Capture, Transport, Cleaning, and
Rehabilitation of Oiled Wildlife, and Guidelines for Establishing and
Operating Treatment Facilities for Oiled Wildlife. These documents provide
details on facility requirements for handling oiled wildlife for varying degrees
of response requirements and locations. Pre-planning for the location and
requirements of wildlife rehabilitation facilities varies depending on the
circumstances surrounding an incident and associated response requirements
(e.g., location, size of the spill, number of impacted wildlife).
Notwithstanding, ECCC works with the authorized oiled wildlife response
organization for the Pacific Region (Western Canada Marine Response
Corporation) to identify suitable sites for rehabilitation facilities. Where
opportunities exist, ECCC would also work with proponents to identify
suitable locations on their properties that meet the requirements and could be
dedicated for rehabilitation facilities in the event of an incident. This type of
planning would also be included as an element in proponent-developed
Wildlife Emergency Response Plans.

Responding
FA:

Environment and Climate Change Canada

Question #

DNV 1.10 - Dilbit Cleanup

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence 6.C.3.2 ECCC Response –
Information on Research and Findings related to the Fate and Behavior and Clean-up
of Oil Spilled in Marine Environments p. 118
A3S5G2, Application of Volume 8C, TERMPOL Reports, TR 8C-12, S7. – A study of
Fate and Behavior of Diluted Bitumen Oils on Marine Waters

Preamble:

Request:

The update provided by the federal agencies notes ECCC is conducting work to
evaluate the physiochemical properties of diluted bitumen through the OPP and as part
of its research activities. The evidence provided summarizes the finding of several
studies that look at the efficacy and applicability of traditional spill countermeasures
for the unique composition of the engineered products created by blending condensate
and crude oils with the heavy bitumen from the oil sands.
a) In ECCC’s expert opinion, has the recent research on the cleanup
considerations for dilbit informed the risk assessment associated with a large
marine spill?
b) Does ECCC have an updated opinion as to the feasibility of cleaning up
diluted bitumen on the sediment types identified in the District’s previous
evidence submitted in OH-001-2014?
c) Are there any updates in the past 3 years on the clean-up strategies that could
be deployed in Burrard Inlet, particularly for mudflat substrate environments?
d) Based on known spill clean-up technologies available at this time, what is the
estimated % recovery of dilbit product on the shoreline types identified in the
District’s previous evidence submitted in 2015?

Response:

a) The government of Canada has and continues to conduct research related to
response to spills of diluted bitumen. Diluted bitumen exists within the
broader continuum of petroleum mixtures. Like conventional oil products, it
has a range of potential fates within different environmental components (i.e.,
surface, bottom, water column, shoreline, atmosphere, etc.).
Existing response measures are effective on diluted bitumen, in general, to the
same extent as they would be for other petroleum products of similar
properties. The success of existing response measures may be enhanced
through greater awareness of the fate and behavior of diluted bitumen to
inform decision-making on how to best deploy countermeasures for the
specific spill scenario, as well as the development of additional response tools
to expand the available options.
Knowledge gaps exist that relate primarily to the environmental setting (e.g.,
rivers, lakes, marine, estuarine, etc.) and variables within these settings (e.g.,
temperature, water quality parameters, wind, wave, and currents) that affect
the fate and behavior of the product.
Environment and Climate Change Canada has undertaken studies to advance
the collective understanding of the fate and behaviour of diluted bitumen on
shoreline sediments and a review of response tactics. Two references listed
below are included with the Opening Statement and evidence submitted.



Annex 6.D.35 Diluted Bitumen Sediment Interaction Experiments
(Bit_EX): Diluted Bitumen Penetration and Retention on
Shorelines
 Annex 6.D.38 Scientific Support Information and Response
Guidance for Dilbit Spills Impacting Marine Shorelines
Risk assessments for a large marine spill factor in information about the
specific behaviour and fate of diluted bitumen in the environment.
Environment and Climate Change Canada makes their research available to
Transport Canada and the Canadian Coast Guard to support risk assessments.
Environment and Climate Change Canada also works with Response
Organizations and the Canadian Coast Guard to conduct exercises specific to
spills of diluted bitumen.
b) Environment and Climate Change Canada has undertaken studies to advance
the collective understanding of the fate and behaviour of diluted bitumen on
shoreline sediments and a review of response tactics. Two references listed
below are included with the Opening Statement and evidence submitted by the
Government of Canada.
 Diluted Bitumen Sediment Interaction Experiments (Bit_EX):
Diluted Bitumen Penetration and Retention on Shorelines (MH052-2018; A95292-2, Ch6, Annex 6.D.35).
 Scientific Support Information and Response Guidance for Dilbit
Spills Impacting Marine Shorelines (MH-052-2018; A95292-2,
Ch6, Annex 6.D.38)
A unique feature of ECCC research and development is that results are applied
to actual spill incidents, providing assistance to spill responders and
conversely, feedback to the researchers on the direction of their work. The
Shoreline Cleanup Assessment Technique (SCAT) Manual, third edition,
attached as Annex 1, continues the series of guides produced by ECCC to
provide the best available knowledge, guidance, and standards for responders
and decision-makers dealing with oil spills in marine shoreline environments.
The manual is available at: http://publications.gc.ca/pub?id=9.855598&sl=0 or
Annex District of North Vancouver-10b-ECCC-1.
c) The choice of cleanup strategy for a specific area is selected from the
available techniques based on local geography. General strategies for
shoreline response are outlined in “A Field Guide to Oil Spill Response on
Marine Shorelines” (see Annex 2 District of North Vancouver-10c-ECCC-2).
These may then be adapted by planners and responders to the conditions of the
spill at a specific location.
d) The recovery of oil from shorelines can be quite high under favourable
conditions. The actual recovery rate will be dependent on the spill conditions
and the aggressiveness of the clean-up operations. The selection of clean-up
objectives and endpoints is key in determining the extent of recoverable oil.
Clean-up objectives and endpoints are established based on net environmental
benefit analysis in consultation with the responsible party, regulatory agencies
and operational group. Guidance in this regard is available in the following
publication:

Sergy, G.A. and E.H. Owens, “Guidelines for Selecting Shoreline Treatment
Endpoints for Oil Spill Response”, Emergencies Science and Technology
Division, Environment Canada, Ottawa, ON, 30 p., 2007.

Responding
FA:

Environment and Climate Change Canada
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| Executive Summary

The Management of Emergencies Science and Technology Section
would like to acknowledge the team of shoreline SCAT experts whose
contributions made the third edition of the SCAT Manual possible.
The SCAT Manual was written by Edward Owens and Helen Dubach
(Owens Coastal Consultants), and by Doug Reimer (Environmental
Mapping Ltd), with technical input from Gary Sergy (S3 Environmental);
Stephane Grenon, Alain Lamarche and Shannon MacDonald (Triox);
and Guillaume Nepveu (CHAAC Technologies). From Environment
and Climate Change Canada’s Emergencies Science and Technology
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Sonia Laforest, Project Manager and Technical Authority; Michael
Goldthorp; Natalie Jones; Patrick Lambert; Ben Fieldhouse; Carl Brown;
Fatemeh Mirnaghi; Graham Thomas; Marie-Pierre Raymond and
Melanie Erazola, who provided detailed scientific reviews.

The Shoreline Cleanup Assessment Technique (SCAT) is an accepted
concept for the description and documentation of oiled shorelines.
The field data provides systematic, science-based information that is
evaluated by a spill management team as they decide on appropriate
shoreline response priorities, treatment techniques and treatment
completion endpoints. The process is flexible and adaptable for spill
responses of different scales and in the full range of Canadian coastal
environments. This Third Edition of the Environment and Climate
Change Canada (ECCC) SCAT Manual provides a best current (2016)
practice guide for Canadian shorelines.
The purpose of this Manual is to provide advice and guidance as a
shoreline assessment survey program and a field and data management
plan are developed for each unique spill situation. The Manual is
organized to describe the key elements as listed:

Photos: © Edward Owens and Helen Dubach (Owens Coastal
Consultants), Doug Reimer (Environmental Mapping Ltd), Gary Sergy
(S3 Environmental) and Shannon MacDonald (Triox).

––
––
––
––

The organization and management of SCAT programs;
Field SCAT data collection strategies and techniques;
SCAT data management and post-field information processing; and
The recommendations and decisions that depend
on the SCAT field data.

The two Appendices present the following:
1

Job Aids

A. SCAT Field Job Aid that includes standard SCAT shoreline
and oiling terms and definitions and a set of standard field
data forms that may be used to document shoreline oiling
observations; and
B. SCAT Management Job Aid to assist with the management,
planning and logistics of a SCAT Program.
2
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GPS Guidelines to assist with the appropriate use and data collection
of shoreline waypoints.
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Introduction

The Shoreline Cleanup Assessment Technique (SCAT) was first formally
applied in 1989. Since then, the SCAT concept for the assessment
and documentation of oiled shorelines and river banks has been used
during many spill response operations worldwide. SCAT has evolved
and continues to evolve, incorporating experience from a wide range
of specific spill conditions, emerging technologies and best practices.
The first edition of the ECCC SCAT manual was published in 1992,
and a second revised edition appeared in 2000. The SCAT program and
associated protocols have developed significantly since the publication
of the second edition and have been updated in this third edition to
include the experiences and lessons learned from field surveys during
responses and SCAT-related projects between 2000 and 2016.
The primary objective of a shoreline assessment survey is to generate
information on the shoreline and the oiling conditions that is evaluated
by a spill management team as they decide on appropriate response
priorities, treatment techniques and treatment completion endpoints.
The SCAT concept has been adopted widely and is successful for several
key reasons. First, the field data provides systematic, science-based
information that is appropriate to support the management decisionmaking process. Secondly, the process is flexible and adaptable for
spill response operations at different scales and in many different
environments. SCAT surveys that follow the basic concepts and
procedures outlined in this Manual have ranged in scale and size
from a two-person, one- or two-day assessment that covers only a few
kilometres, to multi-year, multi-team programs that survey hundreds
of kilometres of shoreline.
Given this wide range of applications, a single manual cannot describe
every potential spill situation. A comprehensive SCAT training program
is recommended for personnel who may participate in SCAT activities.
A SCAT survey program and a SCAT plan are generated for each response
to meet the spill-specific conditions. The purpose of this Third Edition
of the ECCC Manual is to provide advice and guidance, based on the
25-year history of SCAT survey experience, as a shoreline assessment
survey program and a field and data management plan are developed
for each unique situation.

* Incident Command System terms: for further information
on ICS terminology, see USCG (2014).
xii
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A general background to the SCAT process is summarized in an
IPIECA/OGP Good Practice Guide (2014) and a brief history of the
evolution of SCAT is provided by Owens et al. (2017), and Parker
et al. (2011). An Arctic SCAT guide was produced by ECCC for the
Emergency Preparedness, Prevention and Response (EPPR) working
group of the Arctic Council to address shoreline surveys in ice and snow
conditions (Owens and Sergy, 2004) and SCAT surveys in Arctic regions
are described in an EPPR Arctic Oil Spill Response Guide (EPPR, 2015).
On a historical note, the features of the first large-scale SCAT program
are described by Owens and Reimer (2013).

2 |

The Basics of SCAT

This section describes the key features and components of a Shoreline
Cleanup Assessment Technique (SCAT) program.

2.1

The Purpose of SCAT

The primary purpose of a shoreline oiling assessment program is to
provide decision-making support for shoreline treatment Planning
and Operations throughout a response.
This objective is achieved by the following:
–– Collecting accurate, real-time survey data and information
on shoreline oiling conditions, as well as shoreline and
backshore character;
–– Identifying environmental, cultural and operational constraints
to shoreline treatment;
–– Recommending shoreline treatment priorities;
–– Working with the Environmental Unit and Operations to develop
appropriate treatment endpoint criteria and treatment options;
–– Interpreting the approved work plan for field supervisors;
–– Monitoring the treatment progress; and
–– Working with stakeholders to ensure agreement that sufficient
treatment has been completed.

2.2

What is SCAT

SCAT provides three basic support functions:
–– Field data and information collection: Field teams conduct
surveys on the affected area to provide real-time, accurate
documentation on the physical character of the shoreline and
on oiling conditions using standardized methods and terminology.
This information provides a scientifically credible and sound
foundation for the decision-making process.
–– Data processing, assessment and synthesized outputs: The data
management team processes and records the collected information
and synthesizes this information into useful outputs for the spill
management team. Subsequent decisions and actions taken are
recorded, providing a progress report or overview and a history
of spill response actions.

2

Shoreline Cleanup Assessment Technique (SCAT) Manual —

Third Edition

Shoreline Cleanup Assessment Technique (SCAT) Manual —

Third Edition

3

–– Advising and supporting decision making: SCAT outputs and
knowledge are applied to guide the decision making and activities
of managers within the Incident Command Post (ICP) and
to directly support Planning.
A SCAT program supports the spill management team by providing
a range of essential scientific and technical services throughout
a spill response.
–– Importantly, at the beginning of an incident, SCAT field teams
generate shoreline oil distribution and characteristics data
that are the foundation for the developed recommendations
in the shoreline response program.
–– SCAT information and recommendations are used by decision
makers, in part, to develop shoreline response treatment objectives,
treatment endpoint criteria, priorities and best management
practices (BMPs) from the beginning of an incident.
–– SCAT teams coordinate with Operations to generate Shoreline
Treatment Recommendation (STR) forms for segments which do
not meet the treatment endpoint criteria. Once approved, these
STRs become a “work order” for shoreline response activities.
–– The SCAT program supports Operations at the Command Post
and in the field throughout the response to help understand
the STRs and particularly the endpoints and the BMPs. A dedicated
“SCAT-Operations Liaison Team” may be appropriate where
the SCAT field teams do not have sufficient time to support
Operations and Field Shoreline Supervisors.
–– SCAT teams conduct inspections to determine and verify
when endpoints are met, so that No Further Treatment (NFT)
is required and Operations can demobilize from a segment.
A completed Shoreline (or Segment) Inspection Report (SIR)
form provides operational closure on a segment-by-segment basis.
–– Other missions that a SCAT field team may undertake include
post-treatment assessment (PTA) surveys (prior to an SIR
inspection), photo monitoring to create a photographic time
series at selected locations and beach profiling surveys.
–– Data Management is an essential component of the SCAT
program (Section 7).

4
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2.2.1 Scope of SCAT
A SCAT program includes different types of field assessment surveys,
data processing and data application components used to guide decision
making and response. The SCAT approach can be used on spills:
–– in different environments, including marine, freshwater
and terrestrial;
–– on spills of different oil types with different oiling conditions; and
–– on spills of different volumes and operational scales.
SCAT may therefore range from very simple to very complex programs
depending, primarily, on the size of the affected area. During a spill
response, most elements of SCAT are standardized; however, the
procedures and process are adaptable and scalable to match the
unique spill conditions. These standards and process adjustments
are made early in the scoping stage of the spill.

2.3

SCAT Principles

The following are key SCAT Principles:
–– A SCAT program involves a systematic survey of all oiled
and unoiled shorelines in the affected area.
–– An objective and trained survey team of interagency personnel
represents the responsible party, government agencies,
land ownership, land use, land management and/or other
stakeholder interests.
–– The shoreline is divided into geographic segments for
documentation and operational planning purposes.
–– Standard terms and definitions are used throughout the program
for documentation and data entry.
–– The SCAT program provides management and operational support
for the response until all treatment activities and inspections
are completed.

2.4

SCAT Surveys and Missions

Table 2.1 summarizes the types of surveys or missions that might
be conducted during a SCAT program. Survey types are selected
according to the requirements of the response, so that not every
survey type may be required during every response.
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Table 2.1 SCAT Surveys and Missions

6

Survey/Mission Type

Description

Reconnaissance survey

An aerial or rapid ground survey of the affected
area that documents the general distribution
and character of oil on the shoreline, provides
a broad overview of the scale and magnitude
of the situation for strategic planning,
and helps identify priorities for the initial
shoreline response.

Systematic shoreline oiling
assessment survey

A coordinated, systematic ground survey that
generates Shoreline Oiling Summary (SOS)
forms, which contain detailed shoreline and
backshore information for oiled segments.
This information is used to develop
recommendations for the overall shoreline
response strategy and to generate Shoreline
Treatment Recommendations (STRs),
or cleanup plans, for each segment that
requires treatment.

Operations liaison and
support

A continual process of liaison with Operations
at the Command Post to ensure that they
understand and agree with the shoreline
response strategy(ies) and program, and with
field supervisors to ensure that they understand
the STR and any BMP or site-specific
constraints that may apply to a segment.

Treatment monitoring

Periodic or scheduled field visits to monitor
the progress of the treatment activities and
work with Operations to make any appropriate
adjustments.

Post-treatment assessment
survey

A survey in a segment where Operations has,
or nearly has, completed the assigned work
task to provide assurance that the endpoints
have been achieved prior to a more formal
inspection.
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Survey/Mission Type

Description

Shoreline inspection survey

A scheduled survey during which agreement
is reached that sufficient treatment has been
completed and that the endpoints have been
achieved in a segment. This mission may
involve completion of a Shoreline Inspection
Report (SIR), which documents this decision
and allows Operations to demobilize from
that segment. Additional treatment may be
required if a segment does not meet the
endpoint criteria.

Photo monitoring

Designed to record visual changes in oiling
conditions through time at selected
representative locations.

Beach profiling

Periodic or scheduled across-shore profiling
surveys to monitor changes in beach elevation
through time, which helps understand beach
dynamics and sediment erosion or deposition
cycles.
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2.5

Typical Phases of a SCAT Program

An oil spill response typically involves evolution from the first phase
of emergency or reactive response actions into a phase of planned
operations, and then to a pre-agreed completion process. The SCAT
program supports each of these progressive phases.
2.5.1 Initial Response Phase
When a spill affects a small area (for example, a shoreline that can
be walked in one or two days) or if an aerial survey is not practical or
feasible, then the initial reconnaissance may be boat- or ground-based.
For all other scenarios, aerial observations and/or video imagery:
–– provide information and direction for the initial response
operations (such as bulk oil removal or priority cleanup locations);
–– involve rapid data collection/turnaround;
–– provide the “big picture” and scales the problem for management
to develop and prioritize strategies; and
–– provide information from which a strategy and plan are developed
for subsequent systematic ground surveys; for example, segments
identified with heavy oil concentrations or with a high
remobilization potential may be operational priorities and become
segments for which detailed planning data is a priority.
2.5.2 Planned Phase
A ground SCAT or “ground-truth” program primarily involves
comprehensive systematic ground surveys, by teams composed
of interagency personnel, to provide segment-by-segment detailed
information on the oiling conditions (surface and subsurface).
–– If no oil is observed (NOO), this condition is documented
on an SOS form.
–– If oil is present, the team documents oiling conditions, substrate
character, treatment constraints, access, logistics, staging, safety
and other information that is used to decide whether treatment
is necessary and to plan for treatment operations.
–– If an oiled segment does not meet the agreed endpoint criteria,
the SCAT team generates a Shoreline Treatment Recommendation
(STR) form that initiates the treatment activity process.
–– When oil is present on dynamic shorelines, SCAT teams should
not survey too far in advance from shoreline Operations to ensure
that data in the STR is accurate.
8
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–– A segment resurvey and modifications to an STR may be
appropriate in advance of Operations if significant time has
passed or if there has been a storm event and the oiling
conditions have changed significantly.
–– Typically, a response does not require a large number of field teams:
sometimes one or two are sufficient, and even on large spills only
four to eight teams are usually required; the more teams deployed,
the greater the requirements are for continued calibration and
for the exchange of information between the team leads.
–– Aerial surveys may continue to provide the “big picture.”
This phase may include a range of mission types to support
management and Operations, such as:
–– monitoring of the treatment activities and liaison with Operations
at the Command Post and with field supervisors to ensure that
they understand the STR and any BMP or site-specific constraints
that may apply to a segment;
–– photo monitoring; and/or
–– beach profiling.
2.5.3 Completion Phase
–– There may be one or more sequential phases of shoreline cleanup
defined in a treatment plan, each with their own actions, endpoints
and completion procedures; for example, (1) initial, first response,
bulk oil removal phase; (2) treatment activities during the planned
phase that are designed to achieve endpoint criteria; (3) posttreatment monitoring, as oil residues may be allowed to weather
and degrade naturally; and (4) an inspection phase during which
an agreement is reached that sufficient treatment has been
completed and the endpoints have been achieved.
–– As the treatment specified in an STR near completion, a “posttreatment” assessment survey may validate that a segment
is ready for inspection.
–– Agreement that sufficient effort has been completed and that
endpoints have been met typically occurs through an inspection
process that includes representatives of the key parties and
stakeholders involved in the response operation.
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–– Completion is achieved when the inspection team agrees that
(a) the treatment endpoint criteria have been met; (b) continued
treatment may delay rather than accelerate recovery, or incur
additional damage to that resulting from the oil (for example,
excessive removal of sediment or vegetation); the Net
Environmental Benefit (NEB) principle; (c) further treatment
may be feasible (practical) but not reasonable (practicable):
the As Low As Reasonably Practicable (ALARP) principle;
or (d) when the Safety Officer identifies that safety issues may
not warrant work or continued work activities in a segment (for
example steep, unstable shorelines, or areas with strong currents).
–– The inspection process may involve completion of a Shoreline
Inspection Report (SIR) which recommends to the spill management
team that no further treatment (NFT) is required for a segment.
–– If consensus is reached that no further treatment or monitoring
is required, and this recommendation is approved by the spill
management team, then the segment is no longer part of
the response.

Shoreline Oiling Survey (SOS)
NOO? NEB/ALARP?
Meets endpoints?

SOS Form
Treatment

Safety constraint?

Recommend NFT (No Further
Treatment) or Monitoring

Recommended?

Shoreline Treatment
Further
Treatment
Recommended?

-

2.6

SCAT Process Overview

The Figure 2.1 flow diagram illustrates the general sequence of
activities for each segment, from the ground assessment survey
through to the completion of shoreline treatment.
Endpoints met?

Or ALARP/NEB?

Recommend NFT on Monitoring

Figure 2.1 SCAT process flow diagram
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* Optional SCAT-Ops Liaison role
SCAT Field Team
Lead(s)

Data Manager

SCAT Logistics
Coordinator

Ground Support /
Vessel Support
Unit Leaders
Shoreline Cleanup
Assessment
Technical
Specialist

*
Strike Team / Task
Force Leaders

Environmental
Unit Leader
Air Operations
Branch Director
Recovery and
Protection Branch
Director

The SCAT Coordinator reports directly to the Environmental Unit Leader
(EUL) and maintains strong lateral links and communications with
the Operations Section Chief and/or the Shoreside Recovery Group
Supervisor at the Command Post. SCAT Field teams parallel that link
with the Operations Strike Team or Task Force Leaders in the field.
In Figure 3.1, the solid lines represent direct reporting lines, while
dotted lines represent strong lateral links.

Operations
Section Chief

Experience gained over the past decades at spill incidents has
demonstrated that management of the Shoreline Cleanup Assessment
Technique (SCAT) is most effective when situated in the Environmental
Unit (EU) of the Planning Section of an Incident Command System
(ICS)–based response (Figure 3.1). SCAT is a science-based planning
tool that incorporates the net environmental benefit principle.
Consensus is built for decisions based on SCAT data (priorities,
treatment criteria, cleanup endpoints, etc.) in the Environmental Unit.
Case studies have noted that if SCAT management was located within
Operations, there exists a real potential that field data could be used
directly to create treatment actions which have not been discussed,
evaluated or agreed upon by consensus in the EU and without an
assessment of the potential or real environmental or cultural resource
issues or constraints. This situation can lead to a breakdown in the
decision-making process and could compromise the trust between
parties that is a critical component of a successful response.

Planning Section
Chief

Organization within the Incident
Management System

solid line = Direct reporting
dotted line = Informal communication

3.2

Logistics
Section Chief

–– SCAT maintains an important presence at the Command Post
and in the Field.
–– The SCAT Organization expands or contracts according to the size
or complexity of the incident.
–– SCAT maintains strong links with key functions in the Incident
Management System (IMS), particularly Planning, Shoreline
Operations, Safety Officer, Logistics and Air Operations.
–– SCAT positions have specific responsibilities and interactions
with other personnel.

SCAT Coordinator

Introduction

Shoreside
Recovery Group
Supervisor

3.1

Support
Branch
Director

SCAT Roles and Responsibilities
Safety Officer

3 |

Figure 3.1 Integration of SCAT personnel within the IMS structure
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3.3

Roles, Responsibilities and Interactions
of Relevant Personnel

The key roles and responsibilities of SCAT and related personnel, and
important interactions with other personnel are outlined in Table 3.1.
Table 3.1 SCAT Team Responsibilities and Interactions
Role

Key Responsibilities

Interactions

Command Post Personnel

14

ECCC
Scientific
Support
Coordinator
(SSC)

–– Member of Command Staff
–– Staffed by ECCC’s
National Environmental
Emergencies Centre
–– ECCC’s primary
representative for the
response to coordinate
delivery of departmental
products and services
as well as provision of
scientific and technical
advice to the Incident
Command (IC)
–– Provides regulatory
oversight of the response
to protect the environment
–– Coordinates with Liaison
Officers regarding
stakeholders issues,
concerns and consultations
–– Some responsibilities
may be delegated
to an Assistant

–– Reports to the Lead
Government Agency
Incident Commander
to ensure that the IC
and Unified Command
(UC) have the appropriate
scientific and technical
support and the appropriate
information to make
decisions
–– Attends all meetings
of the Planning Cycle to
ensure a comprehensive
understanding of the
response operation
–– Identifies potential
concerns or issues in
the draft Incident Action
Plan (IAP) for the next
operational period to
ensure that no issues or
conflicts exist with ECCC’s
or other stakeholders’
legislation and mandates

Environmental
Unit Leader
(EUL)

–– Determines the need
or the potential need
for a SCAT Program
–– Mobilizes the SCAT
Coordinator
–– Establishes and monitors
the SCAT program
–– Chairs any committees
or Technical Working
Groups (TWGs), such as a
Shoreline Treatment TWG

–– Reports to the Planning
Section Chief (PSC)
–– Communicates shoreline
response objectives/
strategies to the EU
–– Provides information
and data generated by the
EU to the Planning and
Command decision makers
–– Ensures the participation
of relevant government and
other stakeholders through
out the SCAT program
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Role

Key Responsibilities

Interactions

SCAT
Coordinator /
SCAT Program
Manager

–– Designs and directs
the SCAT program
–– Coordinates the SCAT
field teams and the
data manager
–– Sets SCAT program
objectives and SCAT plans
–– Produces daily (and
weekly) summaries of field
activities and reports
–– Coordinates the
development of treatment
endpoints and treatment
recommendations for
Command approval
–– Coordinates the evaluation
of the effectiveness of
treatment methods and
endpoints and modifies
them as appropriate
–– Determines the number
of field teams required
–– Ensures all teams have
the appropriate training
and calibration, and that
they use appropriate
terminology
–– Some responsibilities may
be delegated to deputies
in the event of a large
incident to maintain span
of control
–– Determines the need for
any permits (with EUL)
–– On a larger response,
it may be necessary to
activate a SCAT Program
Manager who would be
responsible for long-range
strategy, ensuring the
missions are completed
appropriately, and that
there is ongoing calibration.
On smaller responses,
these functions are
performed by the SCAT
Coordinator

–– Reports to the EUL
–– Serves as the primary point
of contact within the IMS
for SCAT activities
–– Attends IMS meetings
as required
–– Coordinates with the SCAT
logistics coordinator to set
daily field team missions
–– Liaises with Shoreline
Operations to ensure full
understanding of treatment
recommendations and
endpoints
–– Coordinates with agencies
and other relevant
stakeholders for SCAT
activities
–– Ensures all teams are
appropriately represented
by the relevant parties
–– Integrates the requirements
and concerns of relevant
agencies and stakeholders
throughout the process
from planning to
completion
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Role

Key Responsibilities

Interactions

Role

Key Responsibilities

Interactions

ECCC SCAT
Technical
Specialist

–– Provides oversight of the
SCAT program to ensure
consistency with standards
established by ECCC
for SCAT programs and
procedures in Canada
–– If concerns, issues or
deficiencies are identified
in the SCAT program
design or delivery, data
management, etc., the
TS reports these issues
to the ECCC SSC with
recommendations
for mitigation
–– May be involved in
research into the SCAT
process during and
following an incident
–– May be a member
of a SCAT field team
to monitor the process
as well as to provide
regulatory oversight,
or to participate in
a post-treatment
inspection survey

–– Represents ECCC
–– Reports directly to the
ECCC SSC, with links
to the EUL, SCAT
Coordinator and SCAT
Team Lead(s)
–– Facilitates ongoing
discussions with the ECCC
and Command regarding
the progress of the SCAT
program
–– Identifies concerns or
issues that may relate to
stakeholder engagement
or participation so that
any of these concerns
can be rectified by the
SSC in a timely manner

SCAT
Logistics
Coordinator

–– Develops daily missions
for field teams in
consultation with
the SCAT coordinator
–– Ensures that all teams
have the appropriate
transportation and
equipment to safely
complete their missions
–– Produces the SCAT Safety
Plan and Job Safety
Analysis (JSA)
–– Maintains SCAT
planning tables
–– Tracks field teams
throughout the day
until they return
–– Facilitates daily briefs
and debriefs
–– This role could be fulfilled
by the SCAT Coordinator
on a small, localized
incident

–– Reports to the SCAT
Coordinator
–– Works closely with the
Safety Officer to ensure
the safety of the field
teams
–– Works with the Logistics
Section and Air Operations
to plan transportation and
acquire the equipment
for SCAT missions
–– Maintains communications
with teams in the field

SCAT Data
Manager

–– Reports to the SCAT
Coordinator

–– Provides technical and
scientific input during
key decision-making
processes, such as the
selection of appropriate
objectives, priorities,
treatment techniques and
treatment endpoint criteria
–– On small-scale spills,
the SCAT Coordinator and
the Shoreline Cleanup
Assessment Technical
Specialist roles may be
filled by the same person

–– Represents the
Responsible Party (RP)
–– Reports to the EUL
–– Works closely with
the SCAT Coordinator
–– Interacts with the EUL
to engage government
and other stakeholders

–– Collects and collates
field data
–– Conducts QA/QC of
incoming data to ensure
that all appropriate
information, including
photographs and GPS
data, has been generated
and accurately documented
–– Enters data into
GIS database
–– Produces summary
reports, maps and tables
–– Produces field maps
and maps for reports
–– Maintains an archive
for all SCAT data
–– Supervises data team
(on large spills)

Shoreline
Cleanup
Assessment
Specialist
(SCA-TS)

16
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Role

Key Responsibilities

Interactions

Role

Key Responsibilities

Interactions

Stakeholders

–– Participate in the SCAT
program and are included
in all discussions regarding
treatment endpoints, where
and how to treat the oiled
shorelines and to obtain
concurrence that sufficient
treatment has been
accomplished
–– Participate on committees
or Technical Working
Groups, such as the
Shoreline Treatment TWG

–– Within the EU, represent
national, provincial and/or
local agencies and other
stakeholders

SCAT Team
Members

–– The composition of a
SCAT team is missiondependent (Table 3.2)
–– The SCAT Team Lead may
delegate tasks to Team
Members, depending on
their expertise and role

–– Government and other
stakeholders are
represented by Field
Team Members

SCAT-Ops
Liaison

–– On large incidents,
ensures that all levels
of field operations
fully understand the
recommendations,
objectives and constraints
of the Shoreline Treatment
Recommendations (STRs),
so that any questions
and concerns can be
addressed directly

–– Reports to the SCAT
Coordinator
–– Liaises with Operations
to ensure a shared
understanding of STRs,
endpoints and operational
constraints

Field Personnel
SCAT Team
Lead

18

–– Acts as the Safety Lead
for the SCAT team
–– Manages and leads field
surveys to collect data
and report on oiling and
shoreline character
–– Collects other types of data
as appropriate, e.g. safety,
logistics, ecological,
cultural, socio-economic
concerns and treatment
constraints
–– Obtains consensus
on survey observations
between team members
in the field
–– Completes all appropriate
documentation of the
survey (shoreline forms,
reports, etc.).
–– Conducts QA/QC on all field
information that is provided
to the SCAT Data Manager
–– Makes recommendations
for treatment via Shoreline
Treatment Plans (STRs)
–– Conducts Shoreline
Inspection (SIR) surveys
to compare oiling
conditions with agreed
endpoints and to make
recommendations
for completion

–– Reports to the SCAT
Coordinator
–– Experienced Team Leads
(TL) typically represent
the RP in the field surveys
–– Liaises with Operations
to ensure a shared
understanding of STRs,
endpoints and operational
limitations (could be
conducted by a separate
SCAT-Ops Liaison role
for a larger incident)
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3.4

SCAT Management Team

The size of the SCAT management team at the Command Post can vary
depending on the size and complexity of the response. For a simple
small-scale incident, one or two people may cover all of the SCAT
management roles. For a larger response, the size of the team expands
accordingly; ensuring Span of Control is maintained. For example:
–– A SCAT-Ops Liaison Coordinator may be responsible for communi
cations between SCAT and shoreline operations in the field.
–– An STR coordinator, who reports to the SCAT Coordinator, may
be responsible for managing a range of activities associated
with obtaining consensus within the EU and then monitoring
the approval, implementation and completion of STRs.
–– On a small response, a Data Manager may be offsite. For larger
operations, a data management team is typically necessary
to process the data flow and produce data outputs.

3.5

SCAT Field Teams

One SCAT field team may be sufficient for a small, localized spill, where
the affected segments can be covered in a single day. As the size of the
spill area to be covered and/or remoteness increases, additional teams
are required. Even larger spills may require only four, or as many as
eight, teams, which typically would be sufficient to keep the detailed
systematic survey program two to three days in advance of shoreline
operations. This timing is usually adequate to QA/QC SCAT data, update
the SCAT database, create STRs, obtain Command approval, and
incorporate the STRs into the Assignment Lists (i.e. ICS204) for the
next operational period. In order to ensure that Operations receives
the most current data and recommendations, SCAT teams should not
attempt to survey too far in advance of Operations, as out-dated
observations may not represent changing oiling conditions by the time
Operations arrive at a segment. In such cases, or following storm
events, a resurvey may be necessary to update the oiling conditions
and modify the STR.

20

Shoreline Cleanup Assessment Technique (SCAT) Manual —

Third Edition

The size and composition of a SCAT field team is a function of the
mission or survey type (Table 3.2). Shoreline Oiling Summary (SOS)
Surveys and Shoreline Inspection Report (SIR) Surveys typically require
appropriate representation from the responsible party, federal and
provincial agencies, plus local land-owners/managers and/or First
Nations representatives. Monitoring surveys, beach profiling, photo
monitoring and Post Treatment Assessment surveys may involve a small
field team. Due to space limitations in an aircraft, aerial reconnaissance
missions may be limited to two people, for example the RP Team Lead
and an Agency representative.
Table 3.2 Appropriate Team Sizes for SCAT Missions
Mission/Survey Type

Team Size

Recon or Rapid Assessment Survey

Small crew: Team Lead + 1

Shoreline Oiling Assessment Survey

Appropriate SCAT team representation

Post-Treatment Assessment Survey

Small crew: Team Lead + 1

Shoreline Inspection Report Survey

Appropriate SCAT team representation

Operations Liaison Support

Small crew: Team Lead/
SCAT-Ops Liaison + 1

Beach Profiling

Small crew: Team Lead + 2

Photo Monitoring

Small crew: Team Lead + 1

Monitoring

Small crew: Team Lead + 1
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A SCAT Team for a systematic Shoreline Oiling Assessment or a Shoreline
Inspection Report Survey may include any of the following participants:
––
––
––
––
––
––
––
––
––
––

Oil spill / SCAT specialist (Team Lead)
Responsible party representative
Federal representative
Provincial representative
First Nations representative
Land owner / manager
Local shoreline / coastal processes specialist
Archaeologist / cultural resources specialist
Ecologist / biologist / wildlife specialist
Shoreline Operations specialist

SCAT Team Leads

The appropriate qualifications of a SCAT Team Leader cover a wide
range of skills, including:
–– Significant and varied experience with oil spills on shorelines
–– Understanding of coastal processes, local geomorphology/geology
and ecology
–– Understanding of oil behaviour, fate and impacts
–– Ability to distinguish between target oil and non-target oil,
or “false positives”
–– Understanding of oil spill treatment techniques and their
effectiveness, impacts and limitations
–– Understanding of SCAT terminology, processes and techniques
–– Familiarity with technologies relevant to SCAT and data collection
(e.g. GPS, range finders, cameras, video cameras, radios, mobile
devices, satellite telephones)
–– Ability to train, mentor and manage a diverse and constantly
changing team (diplomacy, management and leadership skills)
–– Awareness of health and safety risks associated with oil
and shorelines, and mitigation options
–– Physical fitness
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4.1

Shoreline Response – SCAT Program Plan

A SCAT program is part of the wider shoreline response that integrates
shoreline data collection and information processing, strategic longrange (weeks–months) and tactical short-term (days–weeks) planning
and field treatment operations. Ideally, a spill-specific Shoreline
Response Plan (SRP), which would include the SCAT Plan (Appendix
1B.3), is generated and approved by Incident Command during the
initial phase of a response to integrate these different shoreline
components (Owens et al., 2015). An SRP includes all of the SCAT
activities described in this Manual and identifies:

One team member may assume two or more of these roles. Ideally, the
size of a SCAT Team would be three to five members, with a minimum
of two for safety. Additional personnel increase logistical requirements
and decrease team efficiency. Ideally, SCAT teams should be consistent,
with the same personnel involved from the start of a response to
the final inspection survey.

3.6
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–– standardized SCAT terms and procedures, as described in
Appendices A and B;
–– the information flow from the SCAT field program and other
Environmental Unit sources into the decision-making process
for shoreline response treatment objectives, treatment endpoints,
priorities, best management practices (BMPs), treatment options,
etc., that define where, when, and how treatment takes place;
–– how to coordinate the shoreline-related activities of the Planning
Section and Operations Section; and
–– the pre-agreed inspection process that enables treatment
completion and closure.

4.2

Checklists

Checklists can help response personnel by:
–– establishing consistency by standardizing criteria;
–– ensuring important steps are not overlooked, which is particularly
important during the first reactive phase of an incident or during
a drill;
–– ensuring steps are taken in the correct order. For example, notifying
stakeholders before certain actions or decisions are made;
–– saving time: managers should not have to spend time developing
a list of action items but rather be able to devote their time
to implementing pre-identified tasks; and
–– enabling delegation: managers can assign action items
on a checklist with the delegated task(s) highlighted.
Checklists for each of the three key phases of a SCAT program (Initial,
Planned and Completion) are provided in the following pages. In most
cases, the SCAT Program Manager is also the SCAT Coordinator
(Table 3.1). These checklists are adapted from RRT, 2014.
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SCAT Checklist: Initial (Reactive) Phase
Item

Action

Responsibility

Ref.

Item

Action

Responsibility

Ref.

1

Activate/mobilize SCAT Program
Manager / SCAT Coordinator

Environmental
Unit Leader

Table 3.1

10

SCAT
Coordinator

3.5

2

Activate/mobilize and brief SCAT
Team Leaders, the SCAT Logistics
Coordinator, SCAT Data Manager,
data / GIS staff and SCAT Operations
Liaison Leads as appropriate

SCAT Program
Manager /
Coordinator

Table 3.1

Determine the need for specialists
in the field teams, depending on
the potential shoreline issues and/or
concerns, e.g. geomorphologists,
archaeologists, ecologists

11

SCAT
Coordinator

3.5

3

Obtain EU data and information
regarding oil properties, location,
transport, fate, effects, behaviour
and resources at risk

SCAT
Coordinator

6.1, 6.3

Coordinate with the EUL and/or
agency coordinators to decide who
participates in the field surveys (that
is, who is represented in the field
teams), and coordinate to mobilize
those representatives

12

Deploy aerial reconnaissance and/or
rapid ground response teams to
gather initial shoreline oiling
information to generate a broad
picture of the size of the affected
shoreline and the degree of oiling

SCAT
Coordinator

6.4

Determine training needs for the
field teams; ensure field team
members are fully trained and
calibrated to the local shoreline
and oiling conditions

SCAT
Coordinator /
Logistics
Coordinator

4.6

4

13

Logistics
Coordinator

4.4

Establish communications
and coordination with relevant
stakeholders within the Incident
Management Team (IMT), i.e.
Shoreline Response Program, EUL,
Planning Section, field operations,
air operations, logistics and safety
personnel

SCAT
Coordinator

Coordinate with the Logistics
Section (Ground/Vessel Support
Units) and Air Operations to provide
transport requirements for SCAT
field team(s)

14

SCAT
Coordinator /
Logistics
Coordinator

4.5

Establish communications and
coordination with relevant federal,
provincial and local agencies and
other external stakeholders through
the EUL

EUL / SCAT
Coordinator

Coordinate with the Safety Officer to
identify incident-specific health and
safety considerations for shoreline
assessment operations, and produce
a SCAT Safety Plan and Job Safety
Analysis (JSA), and provide any
appropriate training and equipment

15

Identify and assemble logistics and
survey equipment for the field teams

Logistics
Coordinator

4.4

7

Establish the shoreline survey
objectives, strategies and phases

SCA-TS / SCAT
Coordinator

2.5

16

SCAT
Coordinator /
Data Manager

5.2, 7.1

8

Develop the scope and scale of the
initial area to be surveyed by field
teams, and survey priorities

SCA-TS / SCAT
Coordinator

2.5

9

Determine the number of field survey
teams, rotations and appropriate
level of support personnel required
for the duration of the program

SCAT
Coordinator /
Logistics
Coordinator

3.5

Segment the survey area and
communicate segmentation to the
Operations Section Chief, Planning
Section Chief, Logistics Section
Chief and Documentation Unit
Leader. If the area is pre-segmented,
check if any revisions are necessary
and make appropriate amendments

5

6
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SCAT Checklist: Initial (Reactive) Phase
Item

Action

Responsibility

Ref.

Item

Action

Responsibility

Ref.

17

Set up computer(s), printer(s)
and Internet connections. Brief
Team Leads on GPS and
photography protocols

Data Manager

7.1

25

Create and maintain a contact list
of all SCAT personnel and other key
players and stakeholders

Logistics
Coordinator

3.2, 3.3
3.4, 3.5

18

Produce field maps to aid logistics
(e.g. access, segments) for field
teams

Data Manager

7.1

26

Develop a training (including safety)
and SCAT calibration plan for field
personnel

SCAT
Coordinator

4.6

19

Establish communications (radio,
cell phone, sat. phone) with the
SCAT teams in the field, and
implement a check-in protocol
until they return to the Command
Post or base

Logistics
Coordinator

4.4

27

Determine the requirements for any
permits and how to obtain these;
coordinate this process with the EU

SCAT
Coordinator

Table 3.1

28

Data Manager

7.6

Document initial shoreline oiling
conditions and shoreline access,
logistics and safety issues from
aerial reconnaissance and rapid
ground assessment

Team Lead(s)

Establish a data management
system with a GIS function and,
if possible, access an appropriate
digitized shoreline

29

SCAT
Coordinator /
Data Manager

7.2

21

Arrange and facilitate field team
briefs and debriefs at the Command
Post or base

Logistics
Coordinator

4.4.1

Based on initial information from
the field teams, select and, if
appropriate, modify the shoreline
assessment forms and coordinate
with the data manager to ensure that
the database is modified to accept
these changes

22

Produce maps with segments,
waypoints and track lines for
the team lead(s) for field reports

Data Manager

7.2

30

SCAT
Coordinator /
Data Manager

7.8

23

Establish a process for QA/QC
of the incoming field information,
summarize field data and
communicate information as
appropriate to response managers
and planners; ensure that Team
Leads have completed QA/QC
in the field data

Data Manager

7.5,7.6
7.8

Ensure that there is a survey and
reporting schedule (including a daily
SCAT report prepared by each Team
Lead) to introduce key survey
information in time for incorporation
into the planning schedule for
shoreline operations

31

Use initial SCAT data to develop
a SCAT / Shoreline Response Plan

SCA-TS / SCAT
Coordinator

8.3

Use reconnaissance SCAT data
to recommend initial treatment
priorities, taking into account heavy
oil distribution and the potential
for oil remobilization

SCA-TS / SCAT
Coordinator

20

24

26
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SCAT Checklist: Planned Phase – SCAT Surveys / STRs
Item

Action

Responsibility

Ref.

Item

Action

Responsibility

Ref.

1

Determine which areas are to be
surveyed and prioritize segments.
Use the Long-Range SCAT Strategy
and Tracking Table and the ShortTerm Rolling SCAT Mission Planner

SCA-TS / SCAT
Coordinator /
Logistics
Coordinator

4.3

10

Provide the Team Lead(s) with maps
with segments, waypoints and track
lines for field reports

Data Manager

7.2

11

Data Manager

Prepare, deploy and manage field
survey teams for shoreline oiling
surveys and ensure that mission
objectives are accomplished. Use
the SCAT Team Daily Tasking and
Logistics Plan

SCAT
Coordinator /
Logistics
Coordinator

4.3

Collect, collate, QA/QC and
summarize field data, including
forms, photographs, GPS data,
maps and sketches.

7.5, 7.7,
7.8

12

Manage and georeference digital
photographs and videos

Data Manager

7.4

3

Arrange for transportation and
logistics for field team(s)

Logistics
Coordinator

4.4

13

Data Manager

7.7, 7.8

4

Maintain field and safety equipment
(including PPE) for field team(s)

Logistics
Coordinator

4.5

Produce data summary maps
and tables as required by SCAT,
Planning, Documentation and
key stakeholders

14

Produce field maps with
segmentation for the field teams

Data Manager

5.1, 7.1

SCA-TS / SCAT
Coordinator

8.2

5

Assess available shoreline treatment
strategies and tactics; establish
a Technical Working Group (TWG),
if deemed useful

6

Ensure field team(s) understand
the needs and requirements for data
input, how to properly use field
equipment and the mission objectives

Data Manager

4.6, 7.2,
7.3, 7.4

15

Consider the potential value of field
trials or demonstrations for specific
treatment options

SCA-TS / SCAT
Coordinator

8.2

7

Maintain communications (radio, cell
phone, satellite phone) with the SCAT
teams in the field, and implement
a check-in protocol until they return
to the Command Post or base

Logistics
Coordinator

4.4.1

16

Use SCAT data to enable development
of procedures for translating field
oiling data and to generate Shoreline
Treatment Recommendations

SCA-TS / SCAT
Coordinator

8.3, 8.4

17

EUL

3.3, 8.1

Systematically document oiling
conditions using the appropriate
Shoreline Oiling Summary (SOS)
forms; ensure QA/QC is conducted
on final versions of SOS forms
before delivery to the data team;
prepare daily report

Team Lead(s)

Determine who will be involved in
the development of recommended
treatment endpoints and lead the
endpoint criteria development
process. Establish TWGs, if necessary

18

SCA-TS / SCAT
Coordinator

8.1

Arrange and facilitate field team
briefs and debriefs at the Command
Post or base

Logistics
Coordinator

Use SCAT data to recommend
treatment endpoint criteria for
different shore types, oiling
conditions, and human use or other
criteria. Consider the requirement
to establish Technical Working
Group(s) to develop endpoint criteria
and the selection of appropriate
treatment options

2

8

9
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SCAT Checklist: Planned Phase – SCAT Surveys / STRs
Item

Action

Responsibility

Ref.

Item

Action

Responsibility

Ref.

19

Coordinate the inclusion of field
survey and treatment constraints into
SCAT plans and STRs for Operations,
based on ecological, cultural and
socio-economic issues noted by the
field team and recommendations
from specialists/TWGs

SCA-TS / SCAT
Coordinator

8.3

1

Ensure that all elements of the SCAT
/ Shoreline Response Plan are
addressed and documented and that
mission objectives are accomplished

SCAT
Coordinator

4.1

2
SCA-TS / SCAT
Coordinator

SCAT
Coordinator /
Team Lead(s) /
SCAT-Ops
Liaison

8.4

Use SCAT data to recommend
initial cleanup guidelines, priorities
and endpoints to the response
management for approval. Consult
with TWGs, the Wildlife Specialist
and the Historical/Cultural Resources
Specialist to develop Best
Management Practices (BMPs)

Ensure Operations in both the IMT
and the field understand the
requirements and constraints of
the STRs and the BMPs

3

SCAT/Logistics
Coordinator

4.3

Use STR procedures to translate
field oiling data and recommendations
into Shoreline Treatment
Recommendations (STRs)
for segments that are above
the endpoint criteria

Team Lead(s)
and Data
Manager

8.4

Determine which areas are to be
surveyed/monitored and prioritize
segments; use the Long-Range
SCAT Strategy and Tracking Table
and Short-Term Rolling SCAT
Mission Planner

4

Deploy shoreline assessment teams
to track and monitor the effectiveness
of treatment and liaise with
Operations; use the SCAT Team
Daily Tasking and Logistics Plan

SCAT/Logistics
Coordinator

4.3

22

Review STRs

SCA-TS / EUL

8.4

5

Seek approval of EU-reviewed STRs
from Command, and provide
approved STRs (or “Work Orders”)
to the Operations Section Chief

SCAT
Coordinator

8.4

SCAT/Logistics
Coordinator

4.3

23

Deploy shoreline assessment teams
to monitor and document changes
in oiling locations, character and
extent; use the SCAT Team Daily
Tasking and Logistics Plan

24

Coordinate with Operations to ensure
they receive information in good
time to efficiently plan and conduct
shoreline treatment operations

SCAT
Coordinator

8.4

6

Arrange for transportation and
logistics of field team(s)

Logistics
Coordinator

4.4

7

Maintain field and safety equipment
for the field team(s)

Logistics
Coordinator

4.5

Provide final SCAT / Shoreline
Response Plan, SCAT data and input
to the Shoreline Response Program

SCA-TS / SCAT
Coordinator

8

Provide Team Lead(s) with field maps
with segmentation, oiling maps,
approved STRs and any other
appropriate information on the
segment(s) to be surveyed

Data Manager

5.1, 7.1,
7.7, 7.8,
8.4

20

21

25

30
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SCAT Checklist: Planned Phase – Monitoring and Liaison

Item

Action

Responsibility

Ref.

Item

Action

Responsibility

Ref.

9

Maintain communications (radio,
cell phone, satellite phone) with
the SCAT teams in the field, and
implement a system for field teams
to check in regularly until they
return to the Command Post / Base

Logistics
Coordinator

4.4.1

16

Produce data summary maps and
tables of oiling, SCAT surveys and
the treatment process as required
by SCAT, Planning and other key
stakeholders, and ensure that
these are delivered to the
Documentation Unit

Data Manager

7.7, 7.8

10

Maintain calibration of field teams
as oiling conditions change. Conduct
regular calibration sessions to ensure
observations and documentation
remains consistent

SCAT/Logistics
Coordinator

4.6

17

Develop periodic summary and
progress reports (initially, these may
be daily data reports, but they would
transition into weekly summaries)

Data Manager

7.8

11

Document the changes in oiling
conditions due to natural processes,
movement and treatment; ensure
QA/QC is conducted on final versions
of the SOS and other forms before
delivery to data team; prepare daily
report; monitor and document the
effectiveness of treatment and
natural recovery, and compare with
treatment objectives and endpoints

Team Lead(s)

6.4, 8.1,
8.2, 8.4

18

Establish a treatment review process,
allowing modification of guidelines
and STRs as oiling conditions change,
or if treatment becomes ineffective
(ALARP) or the conditions no longer
present an NEB risk

SCA-TS / SCAT
Coordinator

8.4

19

Review STRs and modify as
appropriate

SCAT
Coordinator

8.4

12

Arrange and facilitate field team
briefs and debriefs at the Command
Post or Base

Logistics
Coordinator

4.4.1

13

Provide the Team Lead(s) with maps
with segments, waypoints and track
lines for field reports

Data Manager

7.2

14

Collect, collate, QA/QC and
summarize field data, including
forms, photographs, GPS data,
maps and sketches

Data Manager

7.5, 7.7,
7.8

15

Manage and georeference digital
photographs and videos

Data Manager

7.4
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SCAT Checklist: Completion Phase

Item

Action

Responsibility

Ref.

Item

Action

Responsibility

Ref.

1

Ensure that all elements of the SCAT
/ Shoreline Response Plan are
addressed and documented

SCAT
Coordinator

4.1

10

Provide field teams with oiling and
segmentation maps, STRs and other
appropriate information on the
segment(s) to be surveyed

Data Manager

5.1, 7.1,
7.7, 7.8,
8.4

2

Develop and recommend the formal
inspection and treatment completion
approval process/procedures

SCA-TS / SCAT
Coordinator

6.4.9,
6.4.10,
8.5

11

Logistics
Coordinator

4.4.1

3

Establish a communication protocol
by which Operations notifies the
SCAT Coordinator when treatment
has been completed on a shoreline
segment

SCAT
Coordinator

4.4.1

Maintain communications (radio,
cellphone, satellite phone) with
the SCAT teams in the field, and
implement a check-in protocol
until they return to the Command
Post or base

12

Evaluate the need for establishing
a Post-Treatment Assessment (PTA)
as a precursor to formal inspections
with the landowners/managers

SCAT
Coordinator

6.4.9,
B.1d

SCAT
Coordinator /
Logistics
Coordinator

4.6

4

Maintain calibration of field teams
as oiling conditions change. Conduct
regular calibration sessions to ensure
observations and documentation
remain consistent and that mission
objectives are accomplished

5

Determine which areas are to be
surveyed or inspected and prioritize
segments; use the Long-Range SCAT
Strategy and Tracking Table and
Short-Term Rolling SCAT Mission
Planner

SCAT
Coordinator /
Logistics
Coordinator

4.3

13

Deploy shoreline assessment
teams to conduct post-treatment
assessments to confirm endpoints
have been achieved

SCAT
Coordinator /
Logistics
Coordinator

6.4.9,
6.4.10,

14

Team Lead(s)

6.4.9,
6.4.10,

6

Determine the membership of the
SIR teams, which team members
have recommendation authority and
which can provide comments, and
ensure that the mission objectives
are understood

EUL / SCA-TS /
SCAT
Coordinator

3.5,
6.4.10

7

Identify or design an appropriate
Shoreline Inspection Report (SIR)
form and, if required, a PTA form
for the completion process

Data Manager

B.1c,
B.1d

Compare endpoints with oiling
conditions during an SIR inspection
so that all parties can agree that
sufficient treatment has been
completed and that No Further
Treatment (NFT) is required on
a segment-by-segment basis;
document using SOS and SIR forms;
ensure QA/QC is conducted on final
versions of SOS/SIR and other forms
before delivery to the data team;
prepare a daily report

15

Arrange for transportation and
logistics of field team(s)

Logistics
Coordinator

4.4

Identify possible locations for
long-term monitoring to ensure that
natural weathering or self-cleaning
takes place as anticipated

Team Lead(s)

8

6.4.8,
6.4.11

9

Maintain field and safety equipment
for the field team(s)

Logistics
Coordinator

4.5

16

Arrange and facilitate field team
briefs and debriefs at the Command
Post or base

Logistics
Coordinator

4.4.1
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4.3

Item

Action

Responsibility

Ref.

17

Provide the Team Lead(s) with maps
with segments, waypoints and track
lines for field reports

Data Manager

7.2

18

Collect, collate, QA/QC and
summarize field data, including
forms, photographs, GPS data,
maps and sketches

Data Manager

7.5, 7.7,
7.8

19

Manage and georeference digital
photographs and videos

Data Manager

7.4

20

Produce data summary maps and
tables of oiling conditions, SCAT
surveys and operational status,
as required by SCAT, Planning
and other key stakeholders

Data Manager

7.7, 7.8

21

Produce periodic summary and
progress reports

Data Manager

7.8

22

Establish a system for providing
recommendations for sign-off to
the EUL for Command approval

SCAT
Coordinator

3.3

23

Establish a system for notifying
Operations of segments requiring
further treatment

SCAT
Coordinator

3.3

24

Track inspection surveys and provide
the EUL with summary reports on
progress towards completion of all
STR segments

Data Manager

7.8

25

Ensure that all SCAT data and
documentation are collected,
undergo QA/QC and are archived

Data Manager

7.6

26

Ensure equipment is returned
as teams demobilize

Logistics
Coordinator

4.4.1

27

Assist SCAT personnel with the
demobilization process

Logistics
Coordinator

4.4.1

Mission Planning

During an initial, emergency response phase, SCAT missions are
scheduled daily, with an emphasis on the rapid identification of
locations with mobile oil or bulk oil on shorelines and on recommending
shoreline protection and bulk oil treatment priorities. Subsequently,
the emergency response phase transitions to the more strategically
oriented planned phase.
4.3.1 Mission Plans
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In the planned response phase, SCAT missions/surveys are scheduled
according to response objectives and survey priorities. SCAT mission
planning falls into three categories based on functionality and purpose:
–– Long-range (1 month or longer) strategy and survey planning, to:
›› set priorities;
›› enable planning for staffing rotations and continued
logistics support;
›› track each mission and activity;
›› provide a program history.
–– Short-term (1–2 weeks) mission planning, to:
›› plan missions according to immediate survey priorities
and changing conditions;
›› ensure appropriate data, logistics and safety support.
–– Daily field team tasking and logistics planning, to:
›› link SCAT activities to the ICS process and the planning cycle
(using Assignment Lists or ICS 204 forms);
›› describe the planned activities for the following day / Next
Operational Period;
›› provide detailed logistical arrangements; and
›› support urgent or unforeseen issues or events as they arise.
Forms are generated for each planning category, examples of which
are presented in Appendix 1B.2.
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4.3.2 Survey Windows
Survey timing and field schedules are planned based on site-specific
factors, such as tidal predictions, daylight hours and transit time to the
survey site. Each of these factors is considered by the SCAT Coordinator
as part of the long-range, short-term and daily mission planning
process. In some cases, there may be days when field work is not
possible or practical due to a short survey tidal window or the absence
of a daylight window. For example, the tide graph in Figure 4.1
indicates that the coincidence, and therefore the survey windows,
with water levels less than +2.0 m during daylight hours are limited
during this eight-day period.

Table 4.1 Example of a Daylight Survey Window Table Showing
Days with <3 Hours of Daylight and Low Tide Levels
Less than +1.5 m
Jan

Feb

Mar

10

10

5

4.4

Apr May Jun
0

0

0

Jul
0

Aug Sep
0

8

Oct
15

Nov Dec
25

25

Logistics Coordination

4.4.1 Responsibilities
The SCAT Coordinator (or SCAT Logistics Coordinator on a larger
response) uses the SCAT mission planning forms to implement daily
logistics support for the field teams. Typically, the larger and more
remote the incident, the more complex are the logistical requirements.
The SCAT/Logistics Coordinator is responsible for:
––
––
––
––
––
––
––

––

Figure 4.1 Example of tidal water levels and daylight hours

––
Table 4.1 presents the typical number of days each month for southern
Vancouver Island with the coincidence of (a) a 3-hour or longer day-light
survey window, and (b) water levels less than +1.5 m during those hours.
This survey limitation during the T/V Arco Anchorage response operation
in the Straits of Juan da Fuca, in December 1985, resulted in “Night
SCAT” surveys during the low tide windows (Levine, 1987).
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scheduling and briefing field team personnel;
arranging accommodation for non-local SCAT personnel;
arranging transportation for SCAT surveys (see 6.4.2);
notifying field team personnel of their missions (via the daily
tasking and logistics plan, Appendix 1B.2);
acquiring the appropriate equipment for field teams
(see Equipment Checklist, Appendix 1B.4b);
ensuring field team members have appropriate water, food, ice, etc.;
managing communications with the field teams:
›› ensuring teams in the field can contact the base, and vice versa
›› providing cellphones, radios and satellite phones where necessary
›› arranging regular check-ins
›› notifying teams of plan changes
›› allowing teams to pass on time-sensitive information
to the SCAT Coordinator;
planning (time and location) and conducting the morning
and/or evening brief; and
assisting SCAT personnel with the demobilization process.

Field team members typically should expect long working days, often
with early morning starts and/or late evening finishes, particularly
in remote locations and/or with inconvenient tides.
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4.4.2 Transportation
The type of transportation used for SCAT surveys, including transit
to the survey site, depends on the size of the affected area and the
remoteness of the incident, as well as the survey type and survey
environment, and might include one, or a combination of, the following:
––
––
––
––
––

Helicopter
Fixed-wing aircraft
Vessels (e.g. workboats, air boats, dinghies)
Cars/vans/minibuses
UTVs/ATVs

4.5

The SCAT/Logistics Coordinator is responsible for coordinating with
Air Operations to arrange for helicopters / fixed wing aircraft, and
with the Logistics Section to arrange for vessels, vehicles, UTVs, etc.
There often exists competition for transportation resources, particularly
aircraft and vessels, with other response field activities; e.g. on-water
operations, (on-water) aerial reconnaissance and wildlife reconnaissance
and recovery. This demand on logistics can be acute during the initial
phase of a response. The SCAT/Logistics Coordinator must therefore
understand and relay to the EUL and Command the often critical
importance of SCAT surveys, even if the oil has not yet been stranded
on the shoreline.
4.4.3 Site Access
Planning for systematic ground surveys requires information about site
access. Relevant information may exist in a pre-SCAT database for the
area and/or Geographic Response Plans (GRPs), if these are available.
If pre-SCAT information is not available, site accessibility information
is gained by consulting local maps/charts, over-flight data or satellite
imagery, or by using local knowledge, and by consulting with other units
in Operations and Planning.
External approval or monitoring may be required for access to private
lands, First Nations lands or locations where there may be restrictions
due to environmental or cultural concerns.
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Detailed site-specific access information is documented by the SCAT
field teams during the ground survey phase for segments where treatment
is required. Site access conditions may be temporal, varying with tides,
currents, weather or snow/ice cover, factors which may also impact site
safety. This information regarding site access and safety is shared with
Operations and Safety, and is input to logistics planning for staging
and waste management.

Third Edition

Team Safety

Safety of the field teams is the first priority of a SCAT Program. Risks
in the field vary depending on the environment, wildlife, weather,
season, mission type and transportation type, and therefore must be
assessed for each new response, and must be continuously assessed
to identify any changes over time.
SCAT field team safety is coordinated through the SCAT/Logistics
Coordinator. She/he is responsible for:
–– consulting with the Safety Officer to fully understand site risks;
–– preparing the SCAT Safety Plan (see Table 4.2 for Safety
Plan contents);
–– preparing the Job Safety Analysis (JSA);
–– ensuring that all team members have the appropriate safety training;
–– ensuring that all team members have the appropriate Personal
Protective Equipment (PPE) to conduct their work safely;
–– establishing a maintenance/inspection schedule for PPE;
–– updating the Safety Plan and JSA as new risks are identified;
–– 0bserving the current and forecast weather; and
–– communicating changing risks (e.g. weather) to the field teams.
In the field, the Team Lead is the Safety Officer for the team. She/he
is responsible for:
–– conducting daily “tailgate” team briefings;
–– ensuring everyone on the team fully understands:
›› The mission
›› The survey location
›› Current and forecast weather
›› Potential hazards
›› Hazard mitigation
›› PPE requirements
›› Communications;
–– completing the JSA;
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–– ensuring the field teams read, understand and certify the JSA
prior to the survey;
–– answering any questions about the mission, and mitigating
any safety concerns; and
–– conveying any safety issues/concerns from the field to the SCAT
Coordinator (or SCAT Logistics Coordinator), so that person can
inform the Safety Officer / Operations.
All team members have Stop Work Authority if they have serious
concerns about the safety of the mission. This action requires the team
to consider alternatives to remove, reduce or mitigate the risk. If
mitigation is not possible, then the mission is aborted by the Team Lead.

Table 4.2 Contents of a Safety Plan
Safety Plan Contents
Roles and Responsibilities
Communication
Job-specific risks, including
–– Weather, sea state, tides, currents
–– Transportation
–– Working on/near water
–– Wildlife

4.6

Training and Calibration

Basic knowledge is required for each team member in order to sustain
a successful SCAT field program. Consideration should be given to
the knowledge and experience of each member, and whether training
is required prior to field deployment or in the field. Specific training
topics might include:
––
––
––
––
––
––
––
––
––
––
––
––
––
––
––
––

Shoreline processes
Oil weathering processes
Oil behaviour on the shorelines
Natural recovery
Shoreline treatment techniques
Net Environmental Benefit Analysis
SCAT techniques and processes
Recognizing oil on the shoreline
False positives
SCAT terms and definitions
SCAT reporting and forms
Field safety
Equipment use (e.g. GPS, PPE)
Ecological awareness
Historical/Cultural Awareness
Local information

Training standards help maintain consistency and facilitate team
consensus in the field; however, this is not always practicable. Each
new member must therefore be trained or mentored to reach the
minimum requirements, with refresher training and/or calibration
for those rotating back to a program after a significant time away.

Incident-specific safety rules and protocols
Training requirements

Regular calibration exercises between individual team members
and between different teams help to ensure consistency, particularly
as the degree and character of the oil changes over time.

PPE requirements
Emergency notification
Incident reporting and forms
JSA Template
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5 |

Pre-SCAT Data

Much of the critical information used by the SCAT Program during
a response can be compiled in advance. It is more practical to
collect/assess certain data before an incident (“pre-spill”), when
there is more time available to address important issues, rather than
under the time constraints of an initial emergency response. The key
components of Pre-SCAT data are Pre-SCAT Mapping and Pre-SCAT
Segmentation. For dynamic shorelines, Pre-SCAT data should be
reviewed and updated on a regular basis.

5.1

Pre-SCAT Mapping

Pre-SCAT shoreline mapping provides operational response datasets
in association with geographical response plans for timely and effective
coordination of resources during a response. Pre-SCAT data ensures that
unbiased scientific data are immediately available to the Incident
Command at the time of a spill, facilitating early implementation
of effective best practices and consistency. The same data can be
equally used by governments, stakeholders, industry and Response
Organizations (ROs).
At the time of a spill event, pre-SCAT datasets are used to populate
a SCAT data management system with foundation information which
is then supplemented with real-time observations obtained during
SCAT surveys on oiling conditions, as well as other information related
to operational support. The pre-SCAT mapping dataset, along with other
available data, also provides an information source used by the SCAT
Program and Environmental Unit to plan SCAT logistics; determine
resources at risk; develop recommendations on priorities, endpoints
and treatment tactics; and identify access points, staging areas and
any safety concerns in advance of deployment of Operations. Pre-SCAT
data also provides baseline information on the shoreline.

One of the basic principles of pre-SCAT mapping is the understanding
that the same levels of information may not necessarily be required or
available at all locations, particularly in remote areas. A fit-for-purpose
approach enables mapping and information to be compiled at different
levels of datasets and detail, allowing for flexibility and adaptation with
respect to risks and priorities.

5.2

Segmentation

Segmentation is the backbone of a SCAT mapping and data framework.
All information collected for Pre-SCAT, or during SCAT surveys, monitoring
or inspection surveys is managed and processed within this framework.
Each segment has a set of criteria and conditions (endpoints, priorities,
tactics and constraints) that are used by Planning and Operations
throughout a response. Mapping and segmentation should be conducted
at low tide, so that information on the lower tidal zone is included.
RRT (2015) provides additional information on segmentation.
Table 5.1 Pre-SCAT Mapping Datasets
Pre-SCAT Mapping Datasets
Backshore Character

–– E.g. cliff, lowland, beach, etc.

Shoreline Character

–– Along-shore and across-shore form and
substrate evaluations
–– Penetration, remobilization, retention and
burial potential
–– Treatment and protection tactics
–– Operational logistics and safety

Oil Behaviour
Parameters

–– Exposure to wave action
–– Tidal range
–– Natural collection sites – debris, logs, traps, barriers
–– Overwash potential
–– Intertidal/nearshore vegetation

Access and Staging

–– Land, water and air access equipment
–– Types and capacity of staging areas
–– Boat ramps
–– Storage facilities
–– Proximity to resources and operational support

The types of data typically included in pre-SCAT shoreline mapping
are provided in Table 5.1.
Pre-SCAT information can be collected using a pre-SCAT segmentation
form (Appendix 1B.5b).
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5.2.2 Backshore Character

Pre-SCAT Mapping Datasets

The backshore character (or coastal character) and use are often important
for response decisions as well as logistics. Changes in the backshore
can be an important consideration in segmentation as they may affect
access, staging and treatment options; i.e., is the backshore character
a cliff, forested lowland, over-wash lagoon, agricultural field, public
park or parking lot? Coastal Character is discussed in Appendix 1A.1f.

Response Constraints

–– Ecological
–– Archaeological/historical
–– Cultural and subsistence
–– Human use
–– Socio-economic
–– Resources at risk

Jurisdiction and
Ownership

–– Federal
–– Provincial
–– Municipal
–– Commercial
–– Private
–– First Nations
–– Agency, government and private contact information

Support Data

–– Segment boundary coordinates
–– Photos/videos
–– Maps

Response Priorities

–– Sensitivity ranking (ecological, cultural
and human use)
–– Seasonal assessments
–– Remoteness and availability /
deployment of resources

5.2.3 Jurisdiction
Segments that span jurisdictional boundaries can often necessitate
the inclusion of multiple stakeholders with different objectives and
concerns that could be avoided if segments or sub-segments are
delineated according to these boundaries. These boundaries can be
administrative, political or related to land ownership or management.
5.2.4 Rivers and Streams
A guiding principle for segmentation is to avoid the use of a river
and stream for segment breaks. Rivers and streams often have fisheries
or other wildlife concerns and a segment break in the channel places
all related restrictions into two separate segments when those may
apply equally to both banks of the channel. It is preferable to make the
stream or river channel and the adjacent shoreline a single unit so that
the segment has its own physical and ecological identity (Figure 5.2).
5.2.5 Operational Logistics

Shoreline segmentation, wherever possible and appropriate, should
consider the following parameters:
5.2.1 Shore Zone Character
The primary rationale for shoreline segmentation is based on the division
of along-shore sections within which the shoreline character is relatively
homogeneous in terms of physical features, sediment type, vegetation
cover and wave exposure, as they relate directly to oil behaviour and
treatment options (Figure 5.1). Shoreline types are discussed in the
Table 6.2 and Appendix 1A.1e.
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If segments are too long, it may be difficult for operations to develop
treatment plans that coordinate the deployment of resources and
manpower, along with practical waste disposal options. Shoreline access
points often can be a convenient middle point for long segments. As a
guideline, operations segments should be between 100 m and 1000 m
(1 km), although shorter segments may be required in unique situations.
On long uniform shorelines with no specific features to use for segment
identification, such as long sand barrier beaches, boundaries can be
created during a response at regular intervals, i.e. 500 m, with GPS
coordinates and marked with backshore stakes / flagging.
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5.2.6 Nearshore Protection/Containment Options
An aspect of segmentation often not considered is that of “water
segments.” As the name would suggest, water segments are not
shoreline segments but rather water features that break shorelines,
such as tidal inlets or a wide river channel. Their importance to oil spill
response is related to an on-water protection or containment strategy.
Their inclusion in mapping allows the provision not only of shoreline
treatment datasets but also of protection and containment datasets
as they relate to sections of coastline.

5.3

Segmentation Naming Convention

In order to provide shoreline segmentation that can be used by all
response personnel, a segment naming convention must be systematic,
easy to adapt and intuitive to use. On small local spills with only a few
segments, this can be a simple sequence of numbers, i.e. 1–10.
On larger spills with more extended coverage, segments are broken
into operational groups, i.e. ABC-01 to ABC-10. Segmentation may
have to include regional as well as local geographic naming to provide
a unique reference name to all shorelines within response plans.
A hierarchical structure, starting at the highest level and subsequently
broken into smaller sections down to the individual shoreline segments or
sub-segments, provides a method to collect and manage data at different
levels of detail (geographic scale) within the same segmentation framework.
Each segment or sub-segment would have a unique reference name
within the hierarchy, no matter how large the response area (Table 5.2).
The higher levels in the hierarchy (1–3) provide a Geopolitical Reference
(BC/SAL/BRD), and the lower levels (4–5) define the individual sections
of shoreline or Mapping Units (STN-01). The resulting hierarchical
naming, for example BC/SAL/BRD/STN-01, would define a section
of shoreline around Stanley Park in Burrard Inlet, B.C. A Sub-segment
identifier (6) can be added if it is important to further define and
describe unique features or conditions within a segment.

Figure 5.1 Example of Primary Segmentation

Minimizing the segment numbering to a small count within local
geographic groups is more intuitive for operational segments. Depending
on the size and location of a spill, only the last section(s) of the naming
reference would be used in a response, i.e. STN-01.
Table 5.2 Segment Naming Hierarchy

Geopolitical
Reference
Codes

Mapping
Unit Codes

Figure 5.2 Segmentation at Rivers and Streams
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HIERARCHY or LEVEL

Example CODE

(1) Global: Province or State,
e.g. British Columbia

BC

(2) Regional: Smaller Scale, e.g. Salish Sea

SAL

(3) Area: Larger Scale, e.g. Burrard Inlet

BRD

(4) Group: Local Geographic Reference,
e.g. Stanley Park

STN

(5) Segment: Individual section of shoreline

01

(6) Sub-Segment: Secondary response
features or condition

A
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6 |

SCAT Field Activities

6.1

Shoreline Environments, Including Snow and Ice

6.1.2 Dynamic Shorelines

The SCAT program follows Environment and Climate Change Canada’s
(ECCC’s) shoreline classification system, which is based on substrate
character (material) and secondarily on shoreline morphology (form).
Historically, for national oil spill response in Canada, this classification
has been the common standard for the physical description of shoreline
types, backshore types, coastal character and substrate types.
–– Descriptions of substrate materials and shoreline form
are provided in Appendix 1A.1d.
–– Descriptions and example photographs of shoreline types
are provided in Appendix 1A.1e.
–– Further details on the ECCC shoreline standards are documented
and defined in Sergy (2008) and updated in ECCC (2016).
–– The link between the ECCC shoreline types and 20 shoreline
treatment techniques is described in ECCC (2016).
6.1.1 Marine Shoreline Classification Systems
Several different shoreline classification systems, designed for different
purposes, are in common use. The ECCC marine shorelines oil spill
response Field Guide defines 16 shore types (Table 6.1) to describe
a segment in terms of one primary and multiple secondary shoreline
types. API/NOAA use 27 marine classes for the Environmental
Sensitivity Index (ESI) habitat mapping (NOAA, 2016), and the British
Columbia coastal mapping program has 40 shore type classes (Howes
et al., 1995), both summarizing the entire segment in one shoreline
type. A general crossover comparison of these three systems is provided
in Table 6.1. Whereas the ECCC marine Field Guide defines 16 Shore
Types, a seventeenth is added in this Manual so a distinction can
be made between ice-rich and ice-poor tundra cliffs.

50

Shoreline Cleanup Assessment Technique (SCAT) Manual —

Third Edition

Shorelines can change dramatically over time in terms of sediment
types and beach morphology. Many shores have long-term seasonal
(summer-winter) cycles of sediment accretion and erosion related to
seasonal wave-energy levels which can significantly alter the sediment
type and/or the beach morphology. Other changes can be rapid (hours)
and result from significant weather events (storm waves, storm surges /
wind tides) or cyclical tide events. For this reason, a SCAT program
cannot rely completely on maps and images to segment shorelines and
identify shoreline types; this data must be verified in the field and
corrected where differences are observed. Changes may occur during
the course of a SCAT Program requiring periodic re-surveys, particularly
following large storm events.
Ice formation and decay can change the substrate type from permeable
to impermeable, or vice versa, in a matter of hours. Swash or spray ice
and frozen rain typically form as air temperatures drop below freezing.
Freeze-thaw cycles, in which daytime and nighttime temperatures change
around the freezing point, can result in short-term dynamic, repetitive
changes in substrate character during the freeze-up or thaw seasons.
Table 6.1 Comparison of Shoreline Classifications
ECCC Marine
Shoreline Types

API/NOAA Marine
Shoreline Habitats

BC Coastal Class
(Shore-Zone)

Impermeable Shorelines
Bedrock

–– 1A Exposed Rocky
Shores
–– 1C Exposed Rocky Cliffs
–– 2A Exposed Wave-Cut
Platforms
–– 8A/B Sheltered Rocky
Shores

–– 1/4 Rock Ramp
–– 2/5 Rock Platform
–– 3 Rock Cliff, Narrow

Ice

-

-

Manmade
Impermeable

–– 1B Exposed, Solid
Manmade Structures
–– 8B Sheltered, Solid
Manmade Structures

–– 33 Manmade,
Impermeable
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ECCC Marine
Shoreline Types

API/NOAA Marine
Shoreline Habitats

BC Coastal Class
(Shore-Zone)

Permeable Shorelines
–– 6B/C Riprap
–– 8C Sheltered Riprap

–– 32 Manmade,
Permeable

Sand Beach

–– 3A Fine to MediumGrained Sand Beaches
–– 4 Coarse-Grained
Sand Beaches

–– 16/19 Rock Ramp
with Sand Beach
–– 17/20 Rock Platform
with Sand Beach
–– 18 Rock Cliff with
Sand Beach
–– 27/30 Sand Beach

Pebble-Cobble
Beach

–– 6A Gravel Beaches
–– 6B Gravel Beaches
(cobbles and boulders)

–– 11/14 Rock Ramp with
Sand and Gravel Beach
–– 12/15 Rock Platform,
with Sand and
Gravel Beach
–– 13 Rock Cliff with Sand
and Gravel Beach
–– 25 Sand and
Gravel Beach
–– 6/9 Rock Ramp
with Gravel Beach
–– 7/10 Rock Platform,
with Gravel Beach
–– 8 Rock Cliff with
Gravel Beach
–– 22 Gravel Beach

Boulder Beach

–– 6B Gravel Beaches
(cobbles and boulders)
–– 8D Sheltered Rocky
Rubble Shores

–– 22 Gravel Beach

Mud Flat

–– 7 Exposed Tidal Flats
–– 9A Sheltered Tidal Flats

–– 29 Mud Flat

Sand Flat

–– 7 Exposed Tidal Flats
–– 9A Sheltered Tidal Flats

–– 28 Sand Flat

Mixed Sediment
Flat

–– 7 Exposed Tidal Flats
–– 9A Sheltered Tidal Flats

–– 21/23 Gravel Flat or Fan
–– 24/26 Sand and Gravel
Flat or Fan

Snow-Covered
Shoreline
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–– 5 Mixed Sand and
Gravel Beaches

API/NOAA Marine
Shoreline Habitats

BC Coastal Class
(Shore-Zone)

Vegetated Shorelines

Manmade
Permeable

Mixed Sediment
Beach

ECCC Marine
Shoreline Types

Wetlands/Marsh

–– 10A Salt- and BrackishWater Marshes
–– 10B Freshwater Marshes
–– 10C Swamps
–– 10D Shrub-Scrub
Wetlands

Peat Shoreline

–– 8E Peat shorelines

Tundra Cliff
(ice rich)

–– 3C Tundra Cliffs

Tundra Cliff
(Ice poor)

–– 3C Tundra Cliffs

Inundated
Low-lying Tundra

–– 10E Inundated
Low-Lying Tundra

6.2

–– 31 Estuarine/Organics/
Fine

Shoreline Segmentation

Shoreline Segmentation is an essential component of the SCAT
process, ideally undertaken prior to an incident (“pre-SCAT”). Where
pre-SCAT segmentation data is available, the SCAT field teams verify
this information during their initial surveys, and make recommendations
for revisions to the Data Manager. Where pre-SCAT data is not available,
segmentation must be completed as soon as possible during the initial
phase of a response. Further information on segmentation is provided
in Section 5.2 and on Shoreline Types in Appendix 1A.1e.

-
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6.3

Oil Fate, Behaviour and Persistence

6.4

6.3.1 Oil Weathering
Weathering is the set of biological, physical and chemical processes
that change the compounds of spilled oil. Important processes while oil
is still on water include spreading, dispersion, evaporation, dissolution
and emulsification. Processes that are more important in later stages
of weathering and that usually determine the ultimate fate of spilled
oil are biodegradation and photo-oxidation.
Weathering rates depend on:
––
––
––
––
––
––
––

oil type;
physical oil properties (viscosity and pour point);
chemical oil properties;
volume of oil spilled;
weather and shoreline conditions;
location (on water or stranded); and
physical energy levels (marine and coastal processes).

SCAT Program Surveys and Missions

A summary of the applications, benefits and limitations of different
SCAT survey methods and types of missions is provided in Table 6.2.
A summary of the survey techniques that are applicable to the different
SCAT missions is indicated by the shaded areas in Table 6.3.
Table 6.2 SCAT Program Surveys and Missions
Type

Application

Aerial
Reconnaissance
(RAS)

–– Important for
–– Scales the
all but very
incident
small areas
–– Rapid
(i.e., a few km)
–– Helps determine
–– First phase
locations and
survey to obtain
priorities for
high-level /
first shoreline
regional oiling
operations and
information
ground SCAT
–– Continued as
surveys
appropriate for
changing oiling
conditions

–– Weather/
visibility
–– Low level
of detail
–– Cannot detect
Light, Very
Light, Trace
or subsurface
oiling
–– Unlikely to see
detail of
substrate,
particularly
on mixed
sediment,
or vegetated
shorelines

Ground
Reconnaissance
(Vessel or Foot)
(RAS)

–– For small areas
which can be
covered in one
or two low tide
windows

–– Low detail
–– No digging, so
cannot detect
subsurface
oiling (except
during K9-SCAT
surveys)

6.3.2 Oil on the Shoreline
Oil typically strands in the intertidal zone, although the water level
controls whether oil is stranded in the upper intertidal zone or above
the normal limit of wave action. The lower half of the tidal zone is
usually water saturated; therefore, oil does not tend to readily adhere
to substrates in the middle-lower intertidal zone and oil on mudflats
is easily remobilized by rising tides.
Depending on the shoreline and oiling conditions, stranded oil may
be subject to remobilization, burial and penetration:
–– Remobilization may occur when oil does not adhere to the
shoreline substrate or vegetation, and when water movement
(tides, currents) moves the oil to another area.
–– Burial occurs mainly on sandy shorelines, and sometimes highenergy pebble and cobble beaches, where the sediment is easily
moved by the waves, and can occur seasonally and during
the daily tidal cycle.
–– Penetration occurs where oil moves under gravity through interstitial
spaces between sediments. Penetration rate and depth are
a function of oil viscosity and sediment size.
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Benefits

–– Scales the
incident
–– Rapid
–– Helps determine
locations and
priorities for
first shoreline
operations and
ground SCAT
surveys
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Type

Application

Systematic
Shoreline Oiling
Summary (SOS)
Survey (Vessel
or Foot)

–– For all
–– Provides detailed –– Slow
segments, both
data for endpoint –– Rapid data
oiled and not
recommendations,
turnaround
oiled, located
STRs and SIRs
necessary for
within the
–– Systematic
the first surveys
affected area
documentation of
to provide
(as defined by a
the location,
information for
reconnaissance
character and
Planning and
survey)
amount of surface
Operations
and subsurface
oil, or of No
Observed Oil
(NOO)

–– Confirms that the
Post-Treatment –– For segments
where
endpoints have
Assessment
Operations has,
been achieved
(PTA) Surveys
or has nearly,
prior to a formal

Operations
Liaison and
Support (OLS)

–– For segments
undergoing
treatment

Shoreline
Inspection
Report (SIR)
Surveys

Treatment
Monitoring
(MON)

–– For segments
undergoing
treatment

Benefits

Limitations

–– Ensures Operations –– May require
in the field have
separate
full understanding
SCAT-Ops
of the STR,
Liaison
endpoints, BMPs
position(s),
and constraints
particularly
for large
–– Allows assessment
and/or remote
and documentation
incidents
of segment
progress
–– Aids SCAT mission
planning
–– Allows assessment –– May require
and documentation
separate
of segment
SCAT-Ops
treatment progress
Liaison
position(s),
–– Highlights
particularly
any need for
on large
adjustment of
and/or remote
the STR
incidents
–– Aids SCAT mission
planning

Monitoring (of
–– For segments
–– Allows assessment
natural recovery)
where treatment
and documentation
(MON)
was not
of natural recovery
recommended
–– Allows comparison
or is no longer
with expectations
operational
of recovery rates
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Type

Application

completed
treatment

PhotoMonitoring
(PM)

Beach Profiling
(BP)

Benefits

inspection
–– Prevents wasting
effort and the
time of an SIR
team if the
segment is
not ready for
inspection

–– For segments
where
Operations
has completed
treatment

–– Provides
recommended
closure for
segments that
have reached
agreed endpoints,
allowing
demobilization

–– For selected
representative
locations

–– Designed to
visually record
changes in oiling
through time at
selected sites
–– Helps to show the
history of oiling,
including
treatment
and natural
recovery

Limitations
–– May not
be practical
for remote
incidents

–– Additional
treatment may
be required
if a segment
does not meet
the endpoint
criteria

–– Periodic or
–– Enables the
scheduled
monitoring of
across-shore
changes in beach
profiling surveys
elevation through
for segments
time
with dynamic
–– Helps understand
processes
beach dynamics
and sediment
erosion or
deposition cycles
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6.4.2 Reconnaissance Survey

Table 6.3 Survey Methodologies for SCAT Missions
SCAT Missions

Method
Aerial –

Aerial –

Aerial –

Ground –

Ground –

Ground –

Visual

Video

UAS

Foot

Boat

K9-SCAT

––
––
––
––

photographs;
videos (ideally with verbal commentary);
GPS tracks and waypoints;
simple written reports, indicating:
›› Shoreline type
›› Location (fate) of observed oiling
›› Oil character, where this is possible from the air
›› Approximate length and width of observed oiling
›› Access and safety information
›› General sensitive resources information; and
–– sketches.

Reconnaissance
Survey
Shoreline Oiling
Survey (SOS)
Limited Access
SOS
SCAT Operations
Liaison
Monitoring
(photo/profile)
Post-Treatment
Assessment

The reconnaissance survey typically would not require full
representation from each of the parties identified for the field teams,
but would benefit from at least one RP and one agency representative.

Shoreline
Inspection
Report

6.4.2.1 Aerial Reconnaissance

6.4.1 Pre-Oiling Survey
In some situations, it may be possible to survey the shoreline prior
to oiling, for example, if the release is a significant distance offshore.
The purpose of this type of mission could be to:
–– establish a baseline of shoreline character;
–– identify pre-existing oiling, particularly on shorelines with
historical or operational spills;
–– identify trash/debris that may be relocated to protect habitat
and reduce oiled waste;
–– update shoreline maps / pre-SCAT maps;
–– segment the shoreline or update segmentation maps and data;
–– identify access, safety and operational issues;
–– identify or verify ecological, socio-economic, cultural
and historical issues; and/or
–– identify priority shorelines for protection.
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The reconnaissance (recon) survey provides a rapid overview of the
situation and provides “big picture” information without the detail
and time required for a full shoreline oiling survey (Section 6.4.3).
Reconnaissance data includes:
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Aerial reconnaissance is conducted for all but very small areas
and enables rapid “big picture” data collection and reporting. Aerial
reconnaissance data identifies the location(s) of the heaviest oiling
to provide an initial direction and prioritization for operations and
for ground SCAT teams. Aerial videography, preferably with verbal
commentary, can be used to collect shoreline and oiling data, although
this may involve post-processing time, which could delay the transfer
of information. For best observations and videography, aerial surveys
typically require
––
––
––
––

Altitude: 50–150 m.
Ground speed: approx. 50–70 knots.
Flight line: approx. 200 m seaward of the water line.
Viewing targets: directed ahead at approximately 45 degrees
from the flight line, with the sun behind the video camera
operator for best lighting.

The most important parameter is maintaining an “in view” video
frame of four to five seconds, which is determined by a combination
of altitude and ground speed.
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6.4.2.2 Ground/Vessel Reconnaissance

Ground or vessel reconnaissance is conducted for smaller spills, where
the affected area can be covered in less than one to two hours, and for
ground verification or support of aerial observations, e.g. oil character,
false positives. Ground or vessel reconnaissance is rapid and does not
generate detailed information, such as that provided in a Shoreline
Oiling Summary (SOS) form. Reconnaissance data identifies the general
location of the heaviest oiling and can provide the initial direction and
prioritization for operations and for ground SCAT teams.

SCAT teams typically should attempt to survey two to three days ahead
of shoreline operations to allow sufficient time for processing and QA/QC
of data and for the preparation and approval of STRs, but not so much
time that oiling conditions change before Operations arrives at the site.

6.4.3 Ground Shoreline Oiling Summary (SOS) Survey
Where practicable, the SCAT teams survey the shorelines of the affected
area (as defined by the reconnaissance survey(s)) on foot, supported by
boats or road vehicles/ATV/UTVs as appropriate. For areas inaccessible
by foot, surveys can generally be conducted by (a) boat along the fringes
to avoid further disturbing these habitats and/or to avoid driving any oil
deeper into the sediments by trampling, (b) a K9-SCAT team or (c)
deploying an UAV/UAS with video capability.
The SOS survey collects detailed data documented on incident-specific
SOS forms (Appendix 1B.5a). SCAT teams agree in the field on the
oiling character and on potential recommendations for treatment for
segments that do not meet endpoint criteria, then complete SOS forms
and sketches (see examples, Appendix 1A.5) for oil zones within each
segment. Data from the field includes:
–– completion of the SOS form (Appendix 1B.5a);
–– completion of the STR form or SIR form (Appendix 1B.2);
–– preparation of sketch(es) (Figures 6.1) and/or annotated
photographs/images (Figure 6.2) of the segment if oil is observed.
No sketch is required if no oil is observed in the segment;
–– recording of the track line of the team;
–– recording of GPS waypoints of the segment and zone boundaries,
oil locations and other specific features;
–– digital photographs and logging date, time and location. No photos
are required if no oil is observed in the segment, but a few
alongshore general photographs typically would be taken from
the high-tide mark to document the shore zone and backshore
character; and
–– digging of pits/trenches if subsurface oil is suspected based
on beach characteristics.
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Figure 6.1 Example of segment sketch

Figure 6.2 Example of annotated photographs
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6.4.4 Surface Oiling

6.4.5 Subsurface Oiling Surveys

The optimum platform for observation and documentation of surface
oiling is on foot; however, other platforms may be appropriate,
depending on the shoreline type, access, and degree and character
of oiling (Table 6.4).

Sub-surface investigation to define the location, extent and character
of the oiling is required where oil may have become buried by sediments
or penetrated into underlying sediment. Traditionally, these surveys
have been based on visual observations in pits and trenches, and by
documenting any observed subsurface oil in Section 7 of the SOS forms.
Experience has found digging pits and trenches, even with the aid of
mechanical equipment, is very labour-intensive and time-consuming.
Auguring provides a mechanical tool, but this is also slow. Both manual
and mechanical methods rely on small horizontal spot samples,
and therefore are not effective for the detection or delineation
of discontinuous subsurface oil.

Table 6.4 Platforms for Shoreline Surveys
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Platform

Application

Foot

–– Accessible shorelines
–– Can detect down to surface trace oiling

UTV/ATV

–– Moderate to heavy oiling
–– Requires shoreline with sufficient bearing capacity,
trafficability and suitable access

Vessel

–– For shorelines where pedestrian access is difficult
or presents health and safety issues, and/or may cause
physical damage to the shoreline (e.g. for fringe oiling
on vegetated/soft shorelines)
–– Requires shallow draft vessel
–– May be impractical in very shallow or high
wave-energy waters

UAV/UAS

–– For shorelines which are difficult to access
by foot or vessel
–– May be difficult to detect Trace or Very Light oiling,
or oil on/within vegetation

Jet skis

–– For shorelines which are difficult to access by foot,
and with shallow water
–– For access to shorelines with limited access,
allowing survey by foot

Kayaks

–– For shorelines which are difficult to access by foot,
and with shallow water
–– For access to shorelines with limited access,
allowing survey by foot

Canines

–– For rapid detection of trace and hidden or subsurface oiling
–– For shorelines which are difficult to access by foot or vessel
–– Canine may be directed from a vessel or UTV
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Recently, K9-SCAT, using oil detection canines, has been shown to be
an effective method of detecting and delineating surface and subsurface
oil (see API 2016a; API 2016b). K9-SCAT has several advantages over
pitting/trenching, including increased speed and efficiency and the
ability to cover 100% of the search area (as opposed to spot sampling).
6.4.6 Submerged and Sunken Oil Surveys
A SCAT program assesses the actual and potential behaviour of stranded
oil on shorelines and of submerged or sunken oil in the shallow-water
nearshore zone. Detection and delineation of submerged oil (that is
suspended in the water column) or sunken oil (that is on the seabed)
present a range of challenges and involve techniques different from
those developed for on-shore SCAT surveys; these are addressed in API
(2016d) and API (2016c) for submerged and sunken oil respectively.
Three case studies briefly describe successful underwater SCAT surveys:
–– Lake Wabamun (Alberta, 2005): walking surveys along the
lakeshore (out to a depth of 0.5 m), and boat-based surveys
(for reed beds in deeper water) involved visual observation
techniques with the naked eye, view-boxes (bathyscopes) and
dip nets or scoops for verification (Sergy et al., 2011).
–– Deepwater Horizon (Gulf of Mexico, 2010): shore-based surveys
with snorkel observations and shovels to detect and delineate oil
mat sand and other accumulations in the lower intertidal and
adjacent shallow subtidal zone during periods when this zone
was underwater, in water depths up to 1.0 m (API, 2013).
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–– Quintero Bay (Chile, 2016): experienced SCAT observers
who were trained SCUBA divers accurately documented and
delineated a sunken slurry oil spill in water depths that ranged
between 10 and 20 m; the four-day seabed survey covered over
57,000 m2, of which 32,000 m2 had no observed oil (Piraino
et al., 2017).
6.4.7 Operations Liaison Support
Once a Shoreline Treatment Recommendation (STR) has been issued,
SCAT works closely with shoreline Operations to:
–– ensure Operations fully understands the requirements of the STR;
–– ensure Operations understands and adheres to the BMPs and other
issues or constraints detailed in the STR, which might include:
›› Ecological/Biological/Wildlife constraints
›› Historical/Cultural/Socio-economic constraints
›› Safety issues;
–– provide Operations with documentation to help locate the oil;
–– provide Operations with technical input on treatment tactics;
–– obtain operational feedback on the STR; and
–– monitor and document the progress of the treatment on each
segment, which helps to:
›› Track shoreline treatment progress
›› Plan PTA and SIR surveys.
On a large and/or remote response, where the SCAT Team Leads may
not be able to devote sufficient time to liaise with shoreline operations
in the field, this responsibility may be assigned to a separate SCATOperations Liaison role.
6.4.8 Monitoring Survey
Monitoring surveys may be conducted during operational or
monitoring phases to:
–– track changes in oiling conditions due to treatment or natural
recovery;
–– monitor shoreline changes, particularly following storm events;
–– document and assess weathering processes;
–– compare actual oil behaviour, weathering and fate with
expectations; and/or
–– assess the effectiveness of recommended treatment and adjust
tactics if appropriate.
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6.4.9 Post-Treatment Assessment Survey
Post-Treatment Assessment (PTA) Surveys are conducted once shoreline
Operations consider they have reached the treatment endpoint criteria.
SCAT PTA teams can include trustee and/or other resource agencies,
as appropriate. During their inspection, the PTA teams determine
the requirement(s) for further treatment. If the PTA determines that
no further treatment is required, based on the endpoint criteria, NEB,
ALARP or Safety concerns (see 6.4.10, below), the team documents
that decision and the character of any remaining oil on SOS and PTA
forms (Appendix 1B.5a, Appendix 1B.1d). If the team determines that
further treatment is required, either Operations is notified that they
should continue treatment according to the current STR, or the team
completes a new or revised STR Form to describe changes or additional
treatment as appropriate.
6.4.10 Shoreline Inspection Report Survey
The final part of the SCAT process is a Shoreline Inspection Report (SIR)
survey that includes representatives of the key parties involved in the
response operation, including relevant land managers/owners. During
this type of mission, the team assesses whether sufficient treatment
has been completed in a segment, and that No Further Treatment (NFT)
is required, due to either:
––
––
––
––

Achievement of treatment endpoint criteria;
Net Environmental Benefit (NEB);
As Low As Reasonably Practicable (ALARP); or
Safety issues.

Section 8.5 provides further descriptions of NFT.
After the inspection, each team completes an SIR Form (Appendix 1B.1c).
If the shoreline condition is determined by consensus to have reached
NFT status, a recommendation is made to Incident Command that no
further activities are required in that segment. The SIR Form is signed
by each of the Incident Command representatives. Any landowner / land
manager comments on the SIR are reviewed by Incident Command
prior to approval.
SIR approval does not preclude a lead or trustee agency to require
the responsible party to conduct additional treatment activities
pursuant to any applicable laws, or in the event that additional oil
is discovered. SIR approval also does not preclude additional actions
required by other agencies with jurisdiction (e.g., long-term
maintenance and monitoring).
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If the shoreline response involves a phased approach for the operations
(Section 8.1.1), then SIR surveys may be conducted for more than one
SCAT phase.

sediment, beach profile data help the SCAT teams understand the
depth at which the oil may be buried. The Emery method is a simple
technique that is easy to use, easy to train people to use and involves
very simple profiling equipment (Figures 6.4 and 6.5) (Emery, 1961).

6.4.11 Photo-monitoring
Photo-monitoring surveys record changes in oiling conditions through
time at selected representative locations. Sites may be visited regularly
(weekly, monthly) and documented with photographs, videography
and/or SOS forms. Stakes or other natural markers provide visual links
that enable the photographer to relocate at the exact same location
and to frame the image for comparison with earlier imagery. Time-series
photographs may illustrate changes in oil character and distribution,
and show natural recovery and treatment progress. These images can
be particularly useful to explain the history of recovery/cleanup to
response personnel who rarely leave the Command Post, and to new
SCAT team members (Figure 6.3).

Figure 6.4 T
 he pole and horizon beach profile survey method
(adapted from WHOI, 2000)

Figure 6.3 P
 hoto-monitoring plots showing recovery and plant
growth following an oil spill

6.4.12 Beach Profiling
Beach Profiling involves periodic or scheduled across-shore profiling
surveys to monitor changes in beach elevation through time. Beach
profile data is particularly useful on dynamic shorelines and helps
understanding beach dynamics and sediment erosion or deposition
cycles. Where oil has, or has the potential to, become buried under
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SCAT Data Management

Table 7.1 SCAT Data Products and Outputs

SCAT data collected during a response supports multiple purposes
and requires a well-organized data management program to compile,
process and disseminate information. Regardless of the size of the
incident, the same general procedures are required to fulfill the
anticipated requirements and requests for information and data.
–– The purpose of SCAT data is to provide key information to decision
makers to enable efficient and guided application of operational
resources, including the selection of the most appropriate
technique / response approach, recommended direction to
areas of highest priority, and the minimization of the effects
of the treatment activities.
–– SCAT data from repeated surveys throughout the response provide
detailed systematic documentation on shoreline oiling conditions
at the time of the response, as well as the recovery of shorelines
due to treatment and/or natural recovery.
–– Processed SCAT data (database and GIS) provide maps and tabular
information related to segment-specific or regional summaries
that indicate the extent and distribution of oiling, as well as
changes in conditions over time. These time-series maps and
tables provide progress reports for the response organization
as well as off-site regulatory agencies and media.
–– Presenting accurate and informative information to the general
public and media is important throughout the response.
Consistent SCAT data provided by representative co-operative
stakeholder teams provide a single and credible science-based
information source.
–– The systematic collection and recording of SCAT data throughout
the response provides a chronological documentation of events
and changes that are important for post-response evaluations.
–– A summary of SCAT data products and outputs is indicated
in Table 7.1; the shaded cells indicate which products/outputs
are associated with the types of SCAT missions.
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Data Products/Outputs
SCAT Missions

Resolution

Reconnaissance
Survey

Low

Shoreline Oiling
Survey (SOS)

High

Limited
Access SOS

High

SCAT Operations
Liaison

High

Monitoring
(photo/profile)

High

Post-Treatment
Assessment

High

Shoreline
Inspection Report

High

Maps

GIS

UAS

Images/

Data

Mosaics

Photos

Forms

SCAT data must be agreed upon by all members of the field team,
and the SCAT Team Lead must ensure that a QA/QC process is completed
on the field data before entry into the SCAT database. Oiling Categories
(Heavy-Moderate-Light-Very Light-Trace) are generated from the SCAT
database; the derived information and data are made available to the
Situation Unit for inclusion in the Common Operating Picture (COP).
With the ever-increasing use of electronic data management systems,
control and distribution of data input is increasingly important. In a case
where SCAT data and forms are to go electronically directly to the COP
without full field team agreement and QA/wQC, there is a risk that
inaccurate data could be “published” and would have to be revised
later. This change could reduce the confidence in the SCAT data,
and might negatively impact important response decisions.
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Data management activities can be carried out by SCAT field teams
for small single team incidents where there is time to organize, process
and present observations. On larger incidents, or where multiple SCAT
teams are collecting data, a SCAT data management team is required
to process and record the extensive amount of information generated
and ensure data are collated and made available to decision makers
in a timely manner. For any incident size, the fundamental
responsibility for SCAT data management is the same:
––
––
––
––
––
––

Data
Data
Data
Data
Data
Data

integrity
preservation and documentation
processing
availability and distribution
security
confidentiality

The Environment Canada “Shoreline Cleanup Assessment Technique
(SCAT) Data Management Manual” (Lamarche et al., 2007) provides
an in-depth discussion on SCAT data management.

7.1

SOS Forms

Shoreline Oiling Summary (SOS) forms are the standard recording
method for field SCAT surveys to document shoreline character, oiling
conditions and operational logistic information relevant to individual
shoreline segments.
The standard marine SOS forms have been modified for lake and wetland
shoreline types, and for environmental conditions (temperate, arctic/
winter) (Appendix 1B.5a) as well as for SCAT survey requirements
(for example, K9-SCAT). SCAT SOS forms are designed to provide
a summary evaluation of field observations and traditionally contain
similar data sections (Table 7.2).
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SCAT SOS form Documentation
General Information

Date, time, tides, segment identification,
survey types, weather, exposure

Survey Team

Names, organizations

Segment Information

Total length, surveyed length, intertidal width,
lat/long coordinates, GPS waypoints

Shoreline Character

Form and material

Backshore Character

Form, slope, height, material

Operational Features

Debris, access, staging, restrictions

Surface Oiling

GPS data, substrate, tidal zone, oiled area,
oil distribution, oil thickness, oil character

Sub-surface Oiling

GPS data, substrate, tidal zone, depth,
oiling interval, oil character, water table, sheen

Comments

Cleanup recommendations, ecological/cultural/
human use issues, wildlife observations,
other descriptions and concerns

Survey Data Collected

Maps, sketches, photos/videos, GPS tracks
and waypoints

Shoreline Segmentation

Shoreline Segmentation (Section 5.2) is an essential component of
the SCAT process, ideally undertaken prior to an incident (“pre-SCAT”).
Where pre-SCAT segmentation data are available, the SCAT field
teams verify this information during their initial surveys and make
recommendations for revisions to the Data Manager. Where pre-SCAT
data are not available, segmentation must be completed during
the initial phase of a response.

7.2

Table 7.2 Typical Information on a SCAT SOS Form
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Survey forms designed for specific environments or specific SCAT surveys
contain additional data components. For example, arctic or winter SOS
forms include sections to record ice and snow conditions; wetland forms
include vegetation descriptions; K9-SCAT forms include sections to record
canine alerts. SOS forms provide information relevant to the needs
of the response and should be modified accordingly at the beginning
of a response to include new terms or definitions that describe oiling
conditions or features specific to an incident.
In addition to the quantitative documentation on a SCAT SOS form,
it is common practice to record comments, sketches and notes on either
supplemental data sheets or in field note books. It is important that all
observations recorded are clearly identified (coordinates, GPS data,
segment identification, dates and times) and are provided to the SCAT
data management team along with SOS forms, photos and GPS datasets.
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7.3

Digital Data Collection

The use of mobile devices to collect SCAT data allows the direct
transfer of field observations into a SCAT data system. When
appropriately designed, a remote data collection system can directly
store information on a secured database server, and can include
a log (time and date) of each entry and modification of any piece
of information acquired in the field as it is entered. Advantages
of such systems include the following:
–– They save time for data entry and processing;
–– They remove the possibility of data transcription errors from
paper to a digital/database system;
–– They allow access to maps, locations and previous survey
data in the field;
–– They allow real-time data transmission from the field to the
incident command centre;
–– They allow most mobile devices to be locked and encrypted
to improve data protection; and
–– They provide automatic integration of multimedia files such
as photos, videos, sketches and maps, all of which may be
automatically georeferenced.
Although digital data collection can provide several benefits, some
important guidelines must be followed:
–– When used properly, most mobile device batteries last for a full
day of field surveys. The major sources of battery drain are the
screen luminosity, Wi-Fi and the GPS. A portable USB battery can
be used to extend the device’s autonomy.
–– Protective covers should be used to protect electronic equipment
against hazards such as water, sand, dust and being dropped
on the ground.
–– Since all data collection systems use different models, data
transmission and normalization protocols must be set in place.
These include data communication with the SCAT database
and exportation of files such as PDFs, images and videos.
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–– When using remote data collection, care must be taken to ensure
that the collected data are provided in forms that can be easily
reviewed, and that any modification of the data be monitored.
Monitoring can be applied through a number of methods, such
as electronic logs showing the history of data modifications or
by providing electronic formatted outputs (such as protected PDF
files) which may be printed and signed to provide a paper trail.
–– If there is direct telemetry of field observations, it is important to
establish guidelines on the types of data sent, how they are used
within the response, how the consensus decisions are captured,
how the QA/QC process is managed, and how the data itself
is stored and managed.

7.4

Photographs, Videos and GPS Data

SCAT data management systems (databases) and related GIS mapping
systems are standard for all but small spills, and the timely creation
of spill data for the Environmental Unit, Unified Command, Operations
and stakeholders requires field data to be in a format that can be quickly
incorporated into these systems, e.g. digital tracklines, waypoints, photos
and spatial data related to the location of shoreline features, oiling
and survey coverage.
It is important to maintain consistency across field datasets, including
the use of technology and data collection techniques and procedures.
This involves ensuring that field personnel understand the different
settings and features of the equipment for which they are responsible
and that data transfer procedures are established.
7.4.1 Photographs
SCAT surveys can result in thousands of photos taken during field surveys
and operations support. Photos are organized and processed to provide
effective reference and location information (Figures 7.1 and 7.2),
typically including:
––
––
––
––
––
––
––

Watermarked images
GIS reference maps
Photo logs
Photo database
Inclusion in the SCAT database
Survey reference
Segment reference
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7.4.2 Videography
Most digital cameras, phones and tablets can record videos in addition
to photos. These can be useful for recording operational activities
related to shoreline treatment. As with photos, it is important to
document the location of the imagery. If a device does not internally
record positional data, waypoints should be taken at video locations.
The use of videography is a common practice during aerial surveys,
with GPS tracklines recorded in conjunction with all aerial overflights.
As with photos, post-survey processing of videos can provide additional
reference datasets including:
–– Watermarked imagery (Figure7.3)
–– Track line maps (Figure 7.4)

Figure 7.1 Example of labelled photograph

Figure 7.3 Aerial video survey frame showing flight data

Figure 7.2 Example of a georeferenced photograph
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7.5

QA/QC

Quality assessment and quality control (QA/QC) is a fundamental aspect
of SCAT data management. All SCAT data collected during field surveys,
entered into databases and GIS systems, processed and prepared for
distribution are systematically reviewed for consistency, errors, omissions
and clarity. SCAT data provide the scientific basis for response planning
and operational activities as well as information for distribution to the
media. It is important that every effort is made throughout the data
management process to ensure information is as accurate as possible, by:
–– Reviewing SCAT forms and notes prior to data entry
–– Reviewing SCAT data entry and telemetry data for errors
–– Reviewing processed data and outputs for inconsistencies

7.6

Figure 7.4 Inflight real-time GPS navigation for video surveys

7.4.3 GPS
The collection of GPS data, track lines and waypoints has become
a standard SCAT survey practice and is a SCAT team data deliverable
along with (paper or digital) forms and photographs. Current SCAT
survey forms include space to record latitude and longitude coordinates
and/or waypoints of segment boundaries and observed oiling conditions.
All photographs taken during SCAT surveys are georeferenced, otherwise
appropriate GPS data are collected to allow post-survey geospatial
processing. Guidance for GPS use is provided in Appendix 2.

SCAT Database

The data and information generated by SCAT surveys are crucial
to timely and informed decision making and are the basis of spill
planning and effective operational shoreline response. On small spills,
data requirements may be efficiently handled with a dedicated SCAT
application, team lead reports and simple spreadsheets. On larger
incidents, a dedicated SCAT database is required. Pre-SCAT datasets,
where available, can be used to populate a SCAT data management
system with foundation information which is then supplemented by
real time observations obtained by SCAT surveys on oiling conditions
and other aspects related to treatment.
The use of databases and other automated systems increases
performance, particularly in terms of the quality of data processing and
the speed with which timely decision-making products can be produced.
At the base level, a SCAT database is designed to record and store all
of the information obtained during SCAT surveys, either by entering
data from field data sheets such as SOS forms, or by direct transfer
of data collected electronically. Typical SCAT database entry screens
are designed to match the same data recorded on the SCAT survey
forms (Figure 7.5).
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Database systems are typically designed to simplify data storage
and retrieval, making the processing of information for response
requirements efficient and timely. In addition to producing tables
representing various aspects of SCAT data, database systems can
include or link to Geographical Information Systems (GIS) to provide
an integration of spatial data. For SCAT data management, the
integration of GIS is ideally suited to displaying and analyzing summary
and overview decision-making maps for the response (more information
on this topic is provided in Section 7.8).

Response records should be able to report on the timing of all events
that relate to a segment providing a chronological history of what
and when events happened. This is a common application of a SCAT
database; however, on small incidents, similar information could be
maintained by the SCAT team in reports or spreadsheets.

7.7

Categorization of the Degree of Oiling

SCAT survey documentation can include large amounts of segment
data, including shoreline character, logistics and specific surface and
sub-surface oiling conditions. In order to process this data and provide
information that can be systematically presented and compared through
time, it is necessary to create summary evaluations.
Oil categorization matrices are designed to provide this summarization
by categorizing shoreline oiling into a standard ranking system. This
information provides an overview of the degree or severity of oiling that
can then be presented in tables, charts, maps and reports, and often
affects the prioritization of operations and end-point evaluations.
Typical categories are:
––
––
––
––
––

Figure 7.5 SCAT data transfer from form to database

One of the most important aspects of a SCAT database is the ability
to track all of the events associated with a particular section of shoreline
(segment) through time along with changes in oiling and status as
related to the response, including:
–– Surveys (Reconnaissance, SOS, Monitoring, SCAT-Ops
Liaison, PTA, SIR)
–– Survey Results (oiling, status)
–– STR (generation, activation, completion)
–– Unified Command decisions (Safety/Environmental holds,
NEB, ALARP, NFT)
–– Operations activity

High
Moderate
Light
Very light
Trace

General oil categorization matrices have been developed for different
conditions and are presented in detail in Appendix 1A.2f and 1A.3d.
Although oil categorization matrices are a standard method in the
analysis and processing of SCAT oiling data, it is important to understand
that the categories within the matrices are not fixed, and may need
to be evaluated and adjusted based on the environmental conditions
and oiling character for each specific incident. For example, variations
in tidal range or open water exposure may require adjusting the Oil Band
Width categories; properties of the oil may require adjusting the thickness
categories; diminishing oil concentrations (<1%) may require adjusting
or expanding the distribution categories.
From a SCAT data management and response perspective, it is critical
that any representation of oiling or oiling categories in tables, maps,
charts and graphs be presented based on the length and position
of the oiled shoreline and not by segment.
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7.8

Data Outputs

Depending on the type and size of a response, there may be a multitude
of different data requirements and requests. Data outputs may be simple
tables, charts and maps (Figures 7.6, 7.7 and 7.8) or complex data
analysis and comparison presentations.
Oiling and Status are the two fundamental datasets most commonly
generated for a response:
–– Oiling represents the degree (oiling category) and extent (length
of shoreline) of oiling. This may be represented as Current Oiling,
which changes through time with treatment and natural recovery,
or as Maximum Oiling, which represents the highest oiling
category at any time during the survey program.
–– Status represents the shoreline activity with respect to the
operational stages and requirements of Incident Command
to complete the required actions and to move segments out
of the response. Typical shoreline status categories might include:
›› Active (recommended or undergoing treatment)
›› Monitor (SCAT shoreline monitoring and inspections as per
the response plan)
›› In-Active (NOO, NFT assessments)
›› Hold (activities on segment on hold due to access restrictions,
safety, wildlife)
›› Pending (SCAT assessment of treatment and monitoring
completed as per the response plan, SIR recommendation
pending Command approval)
›› Complete (No Further Treatment required)
Any number of new categories or sub-categories can be represented
to provide ongoing support for the response as required, and these
may change depending on the different phases of the response.
7.8.1 Oiling
Oiling is always represented on tables, charts, diagrams and maps
as lengths of actual shoreline oiling, never by lengths of segments
that have some degree of oiling within that length of shoreline
(Figures 7.6, 7.7 and 7.8).
7.8.2 Status
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BREAKDOWN OF SURFACE OILING CONDITIONS
Area

Total
Shoreline
Surveyed
(km)

Heavy
(km)

Moderate
(km)

Light (km)

Very Light
(km)

Trace
(km)

No Oil
Observed
(km)

Oiled as
of Last
Survey
(km)

Area 1

25.7

0.0

0.0

0.0

0.0

0.5

25.2

0.5

Area 2

25.6

1.7

1.6

1.6

0.8

0.0

19.9

5.7

Area 3

558.4

13.1

22.9

52.1

35.4

15.5

419.5

139.0

Area 4

1072.9

78.3

60.8

54.4

62.4

13.6

803.3

269.6

Area 5

335.9

18.0

14.7

17.2

13.7

0.2

272.2

63.8

Area 6

282.4

17.1

12.0

30.1

10.2

5.0

208.0

74.4

Area 7

536.8

13.2

15.0

25.2

41.2

5.9

436.4

100.4

Area 8

123.0

0.0

0.0

0.0

0.0

0.0

123.0

0.0

Area 9

145.6

0.3

1.2

3.4

1.1

0.0

139.5

6.0

Area 10

112.6

0.0

0.0

0.0

2.8

0.1

109.6

3.0

TOTALS

3218.9

141.7

128.2

183.9

167.7

40.9

2556.5

662.4

BREAKDOWN OF SURFACE OILING CONDITIONS
Area

Total
Surveyed
(km)

Heavy
(km)

Moderate
(km)

Light (km)

Very Light
(km)

Trace
(km)

No Oil
Observed
(km)

Oiled as
of Last
Survey
(km)

Beach

1764.0

98.6

77.2

123.6

98.4

31.5

1333.8

429.4

Marsh

834.2

25.7

29.7

35.7

39.7

5.4

698.1

136.3

Bedrock

556.1

17.1

19.8

23.8

26.5

3.6

465.4

90.9

Manmade

64.7

0.2

1.4

0.7

3.1

0.4

59.3

5.8

3218.9

77.2

128.2

183.9

167.7

40.9

2556.5

662.4

TOTALS

Status is typically represented by segments and segment lengths.
The segment status values can be combined and summarized to provide
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tables and charts (Figure 7.9), as well as links to GIS applications
to create maps showing the current segment status for the response area
(Figure 7.10). Each response has different conditions and often has
unique data requirements that necessitate the adaptation of existing,
or the creation of new, data outputs to support information requests.

Third Edition

Figure 7.6 Examples of oiling tables
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226 Total Segments affected
50 - NOO
170 - Signed off
6 - Remaining

Figure 7.7 Examples of oiling charts

Figure 7.9 Example of status summary graph

Figure 7.8 Example of an oiling map

Figure 7.10 Example of status summary map with charts
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8

SCAT Recommendations and Shoreline
Treatment Decisions

The systematic ground surveys generate SOS forms that contain detailed
shoreline and backshore information for oiled segments that are used
to develop recommendations for the overall shoreline response program
and to generate treatment or cleanup plans for each segment that
requires treatment.
–– Initially, SCAT data and recommendations are part of the
information base used by decision makers to develop shoreline
response treatment objectives, treatment endpoints, priorities
and best management practices (BMPs).
–– Once the treatment endpoint criteria have been agreed upon
and approved, these provide the direction for the SCAT program
to define which segments would require treatment by comparing
the oiling data against the endpoint criteria.
–– If the oiling conditions exceed the endpoints, such that the
segment requires treatment, the SCAT program generates
Shoreline Treatment Recommendations (STRs) on appropriate
treatment options.
–– If oiling conditions meet the target endpoints, the segment
is designated either in the “no treatment” or “no treatment/
monitor” category.
–– After treatment, a SCAT inspection survey documents the oiling
conditions and compares this against the endpoint criteria
to determine whether further actions are required.
Figure 2.1 illustrates the typical sequence of activities and decisions
from the initial shoreline survey data and information through
to completion of shoreline treatment.

8.1

Endpoints

The data collected by the SCAT program are the foundation for the
decision-making process to determine those shorelines which are to be
cleaned or treated (the Shoreline Treatment Recommendations forms,
STRs) and subsequently provide a procedure to evaluate the completion
of the desired treatment (the treatment endpoints). Shoreline treatment
endpoints or criteria are assigned to each segment or group of segments
to provide a practical and agreed working definition of treatment
standards against which treatment activities can be assessed. Endpoints
may apply to all segments, groups of segments or single segments.
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In the first phase of a spill response, endpoints typically are developed
using SCAT reconnaissance data and existing environmental knowledge
(Section 2.5.1). These first phase endpoints may be superseded in
the planned response phase (Section 2.5.2).
There are three key times in the decision-making process that are
critical regarding endpoints:
–– at the very beginning, in the emergency response phase of the
spill, to guide field operations with immediate treatment targets,
for example, areas with mobile oil, and to assist the long-range
planning process (Section 2.5.1);
–– in the planned response phase of a shoreline response program
for the development of treatment standards, the selection of
treatment techniques and the development of treatment plans
(Section 2.5.2); and
–– towards the end of the operation to ensure that those standards
have been achieved in order to provide closure for each treated
segment and for the shoreline response operation as a whole.
Endpoint standards and criteria:
–– are developed, typically, based on SCAT terminology (Appendix 1A);
–– may be based on environmental, cultural, operational or safety
criteria; and
–– are established for (a) different shore types, (b) different
ecosystem types or land uses and (c) different oiling conditions.
8.1.1 Phased Endpoints
There may be one or more sequential phases of shoreline cleanup
defined in a treatment plan, each of which may have endpoints:
–– a first phase set of standards to focus on the removal of bulk
oil or of oil that could be easily remobilized, or on high-priority
oiled segments;
–– while this first phase operation is in progress, the decision
team can develop the completion endpoints or criteria which
determine and identify those shoreline segments or areas that
require treatment;
–– a monitoring period after completion of treatment if residual oil
is left to weather naturally; and
–– an inspection phase after the pre-determined monitoring period.

Shoreline Cleanup Assessment Technique (SCAT) Manual —

Third Edition

85

“Cleanup endpoints” has long been the term used to describe the
criteria required for the conclusion of shoreline response operations
on affected shorelines and the environment.
Cleanup endpoints can be phased to ensure that stakeholder concerns
over cleanup are addressed based on different shoreline types, levels
of usage and specific environmental sensitivities. Managers and
participants responsible for the development of endpoints may be
reluctant to define these criteria at the beginning of a response.
In addition, there may be a desire to review, and possibly revise,
endpoints part-way through a response, resulting in the problem
of “moving goalposts” for the Responsible Party. This issue can be
resolved by establishing a process of phased endpoints rather than
requiring the development of “final” endpoints at the outset. This
flexible approach was used in the Deepwater Horizon Shoreline
Response Program, during which No Further Treatment (NFT) endpoints
were established for four different phases of the response (“2010 NFTs”,
“2011 NFTs”, etc.). More recently, 2016 NFT criteria were established
during the 16TAN pipeline spill in Saskatchewan, with the intention
of developing 2017 NFTs for the next phase of the response. With
a phased approach, there is no immediate time constraint for the
decision-making process and an opportunity exists for further discussion
and agreement of the “final” endpoints, by which time all those involved
should have a better understanding of the situation than was available
during the initial response.
Typically, at least two “endpoint criteria” phases should be established:
the initial removal of bulk oil that could potentially remobilize, followed
by one or more NFT phases. In the interim, the STRs provide Operations
with phased targets so that effort is not delayed or wasted. The downside
of this approach may be that some segments would have to be treated
again at a later time if the subsequent endpoints are more stringent
than the original criteria.

8.1.2 Development of Endpoints
The development of standards or endpoints is usually conducted by
an interagency team that includes federal, provincial and local entities;
shoreline/land owners or managers; and the responsible party, if one is
involved in the response. The generation of endpoints is influenced by
various criteria, including the type of shoreline, the value of the habitat,
operational feasibility, natural cleaning and Net Environmental Benefit.
Endpoints have a direct effect on the selection of appropriate response
strategies and cleanup techniques, which in turn determine the volume
and type(s) of waste which are generated. As a consequence of this
interrelationship, treatment or cleanup standards may vary geographically,
for example, if logistics constraints favour in situ treatment for remote
oiled areas to minimize the operations effort and waste generation.
8.1.3 Treatment Endpoint Criteria
Endpoints can be qualitative, quantitative or analytical. Typically,
a mixture of qualitative and quantitative endpoints is used to enable
a field determination and consensus by the inspection team on whether
a segment reaches the specified endpoint criteria, without the need
for laboratory analysis and confirmation.
Qualitative endpoints are commonly used to describe the presence or
absence of oil on the shoreline and the character of that oil. Qualitative
endpoints are rapid and straightforward, and are relatively easy to observe
and assess in the field. Examples include:
––
––
––
––

“No
“No
“No
“No

Oil Observed (NOO)”
mobile oil”
oiled debris”
rainbow sheen”

Quantitative endpoints are based on visual measurements and
observations of the quantity and character of the oil using standard
SCAT terminology. Quantitative endpoints have been used during
many response operations and are rapid and straightforward, requiring
only a familiarity with SCAT terminology. Examples include:
–– “No oil greater than stain and greater than 10% coverage”
–– “No subsurface oil greater than 5 cm thick”
–– “No tar balls greater than 1 cm in diameter and greater
than 5% surface distribution”
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Analytical endpoints are rarely used for oil spill endpoint criteria
in coastal environments, but could be applied where there are specific
concerns of toxic effects to humans, wildlife or fish from residual oil,
or for odour concerns. Analytical endpoints often require laboratory
analysis of samples, and therefore data are not “real-time” or practical.
Examples include:
–– “No unacceptable odour remaining within the beach sediment”
–– “No greater than the 96-hour LC50 value for local fish species”
–– “Not to exceed national maximum contaminant levels for x
(e.g. BTEX, PAH or TPH)”
Other examples of endpoints and a detailed discussion are provided in
the Environment and Climate Change Canada “Guidelines for Selecting
Shoreline Treatment Endpoints for Oil Spill Response” (Sergy and
Owens, 2007).

8.2

Treatment techniques are recommended to be compatible with the
character of the shore zone and with the oiling conditions (type and
volume of oil) as documented by the SCAT process and considering
a range of operational parameters (Table 8.3). The optimal treatment
technique would:
––
––
––
––

Have a minimal impact;
Involve minimal labour and logistical requirements;
Provide rapid treatment rates; and
Generate no/minimal oiled waste.

Oil spill countermeasures decisions must align with current legislative
and regulatory regimes, and be made following a net environmental
benefit assessment that confirms the benefits outweigh the effects
of the response technique.

Shoreline Treatment Options

Shoreline treatment techniques can be categorized broadly as:
––
––
––
––
––

Natural recovery or weathering
Washing
Removal
In situ treatment
Chemical or biological treatment

The techniques are described in detail in the ECCC’s “A Field Guide to
Oil Spill Response on Marine Shorelines” (Environment and Climate
Change Canada, 2016) and summarized in Table 8.1.
All options, except for natural recovery, involve some form of intrusion
on the ecological character of the shoreline type that is treated. The
decision-making process must involve a review of the net environmental
benefit and consideration of and compliance with government
regulations. Table 8.2 presents a summary of the assessment of the
anticipated effect or impact on the substrate and flora of the site.
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Table 8.1 Shoreline Treatment Techniques
Strategy

Technique

Natural recovery
Natural
recovery

Flooding

Low pressure,
ambient wash

Wash and
Recover

90

Objective

To allow the oiled shoreline
to recover without
intervention by leaving
the stranded oil to natural
weathering and oil removal
processes. Typically involves
monitoring of recovery.

Strategy
Primary
Shore Type
Applications

Objective

Primary
Shore Type
Applications

Manual removal

To remove oil or oiled
materials, including oiled
sediments, using manual
labour and hand tools

–– All

Vacuums

To remove oil using vacuums
by suction from areas where
it has pooled or collected
in sumps or depressions

–– All

Mechanical
removal

To remove oil and oiled
materials using mechanical
equipment

–– Beaches

Vegetation
cutting

To remove parts of oiled
plants in order to prevent
the oil from remobilizing or
to protect animals and birds
from contact with oil

–– Wetlands

Passive sorbents

To place and leave sorbent
materials in fixed locations
to collect oil that comes
in contact with the sorbent

–– All

–– All

To flood a site with a large
–– All
amount of ambienttemperature sea water so
that mobile or remobilized oil
is lifted and carried downslope
to a collection area.
To wash and flush oils at low
pressure, using sea water
at ambient temperatures,
towards a collection area

–– Bedrock/ice
–– Manmade
–– Coarse
sediments
–– Wetlands

Low pressure,
warm/hot wash

To wash and flush oils
towards a collection area
using heated sea water
at low pressure

–– Bedrock/ice
–– Solid
manmade

High pressure,
ambient wash

To wash and flush oils towards –– Bedrock
a collection area using sea
–– Solid
water at ambient temperatures
manmade
and high pressure

High pressure,
warm/hot wash

To wash and flush oils
towards a collection area
using heated sea water
at high pressure
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Strategy

Technique

Objective

Primary
Shore Type
Applications

Dry mixing /
tilling / aeration

To break up or increase the
exposure of the surface and/
or subsurface oil to both air
and subsequent tides in
order to accelerate natural
weathering and removal
processes without removing
sediment

–– Beaches
–– Flats

Shoreline
To remove the oil from
treatment agents the shore zone by adding
(dispersant)
a chemical agent that
enhances the formation
of fine oil droplets, which
are subsequently dispersed
into the adjacent waters
to biodegrade

–– Bedrock/ice
–– Solid
manmade

Wet mixing /
tilling

To release and recover
surface or subsurface oil by
physically agitating intertidal
sediments in shallow water
(less than 1 m deep) on site

–– Beaches
–– Flats

Shoreline
cleaners

To remove or lift oil from
shoreline substrates by
adding a chemical agent so
that the oil can be contained
and recovered on the
adjacent waters

–– Bedrock/ice
–– Manmade
–– Beaches

Sediment
relocation /
surfwashing

To move oiled materials
from one location to another
location where there is
a higher level of water
movement, typically wave
energy, that is available
to accelerate natural oil
removal processes

–– Beaches

Solidifiers

To alter the viscosity of oil
by adding a chemical agent
to facilitate its collection
and recovery

–– All, except
sediments
with large
pore spaces
(e.g.
cobbles,
boulders)

Burning

To burn oil, oiled debris or
–– Beaches
oiled vegetation at the site to –– Wetlands
remove or reduce the amount
of oil on the shoreline

Bioremediation

To enhance or increase
the rate of biodegradation
of oil in the intertidal zone
by adding oil spill
bioremediation agents.
Bioremediation techniques
include bioenhancement,
bioaugmentation and
phytoremediation.

–– All

In Situ
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Manmade Solid/Ice

Sand Beaches

Mixed Sediment Beaches

Pebble/Cobble Beaches

Boulder Beaches

Sand Tidal Flats

Mud Tidal Flats

Snow-covered Shoreline

Salt Marshes

Peat Shorelines

Inundated Low-lying Tundra

Tundra Cliffs

Natural recovery

–

–

–

–

–

–

–

–

–

–

–

–

–

Flooding



























Low pressure,
ambient wash



























Low pressure,
warm/hot wash



























High pressure,
ambient wash



























High pressure,
warm/hot wash



























Manual removal



























Vacuums



























Mechanical
removal

–

–























Vegetation cutting





–

–

–



–



–



–



–

Passive sorbents



























Tilling/mixing/
aeration

–

–







–















Sediment
relocation/surfwash

–

–







–















Burning

























–

Shoreline
Dispersants













–

–

–









Shoreline cleaners













–
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–

–



Solidifiers

–

–













–









Bioremediation



























Tactic

 low
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Table 8.3 Operational Issues

Bedrock

Table 8.2 Relative Potential Impacts of Treatment Tactics

potential effect

 medium

potential effect

 high

potential effect – n/a
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Technique

Logistics Support
and Labour

Relative
Operational
Rate

Waste Volumes
(Types)

Natural
Recovery

VERY LOW
–– monitoring teams

n/a

NONE

Wash and
Recover

VERY HIGH
–– pumps, hoses,
sorbents, boom,
skimmers, storage
–– labour-intensive

SLOW

HIGH
(liquids)

Removal
(Manual)

VERY HIGH
–– shovels, rakes,
sorbents and
vacuums
–– labour-intensive

SLOW

MODERATE
(solids or
liquids)

Removal
(Vacuum)

LOW
–– vacuum trucks

RAPID

HIGH
(liquids)

Removal
(Mechanical)

LOW
–– earth-moving
or agricultural
equipment

RAPID

HIGH
(solids)

In Situ
Treatment

VERY LOW
–– mechanical support,
earth-moving
or agricultural
equipment

RAPID

VERY LOW
(some solid
logistics waste,
possible burn
residues)

Shoreline
Dispersants

LOW
–– usually used for
small area “spot”
cleaning

RAPID

VERY LOW
(some solid
logistics waste)

Shoreline
Cleaners

HIGH
–– pumps, hoses,
sorbents, boom,
skimmers, storage
–– labour-intensive

SLOW

HIGH
(liquids)

Bioremediation

LOW
–– possible mechanical
support for mixing

RAPID
(very slow
treatment
rate)

VERY LOW
(some solid
logistics waste)
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8.3

There are typically two types of STRs:

Field Constraints

Best Management Practices (BMPs) are applied to SCAT field surveys
and shoreline treatment operations to ensure the safety of all personnel
and to protect wildlife and cultural, historical and archaeological
resources. The BMPs may affect the field activities by limiting access
to certain areas in both time and/or space.
Special concerns, such as nesting or feeding areas, may restrict entry
to specific locations only at certain times of the year. Other BMPs are
more generic and relate to concerns or constraints for a habitat, such
as a salt marsh or seagrass bed.
The SCAT Coordinator works with the other members of the EU to
develop BMPs for (a) SCAT survey team activities, and (b) Operations
activities as input to STRs, either for individual shoreline segments/
habitats or for recommended shoreline treatment techniques.
The SCAT program involves a continual process of liaison with Operations
at the Command Post to ensure that they understand and agree with
the shoreline response strategy and program, and with field supervisors
to ensure that they understand the STR and any BMP or site-specific
constraints that may apply to a segment.

8.4

Shoreline Treatment Recommendations

The mechanism by which SCAT field observations and recommendations
are used to develop a shoreline treatment plan is through a Shoreline
Treatment Recommendation (STR) form. SCAT Field Teams prepare
an STR for each oiled segment that does not meet the endpoint criteria.
Treatment recommendations are developed based on oiling conditions,
shore type, coastal processes, endpoints, treatment constraints and
Best Management Practices. Any BMPs or safety issues that may apply
are appended to the form and individual STRs are submitted by the
SCAT Coordinator for review by the EU, approval by Command and
implementation by Operations.

–– A generic STR based on shoreline type and oiling character.
This type of STR can be generated by the SCAT Coordinator
at the beginning of a response in order to provide immediate
guidance for Operations, or where the treatment recommendations
and endpoints likely would not change significantly throughout
the response.
–– A segment-specific STR that is prepared by a SCAT Field Team
for each oiled segment that does not meet the endpoints. Any
BMPs or safety issues that may apply are appended to the form
and individual STRs are submitted by the SCAT Coordinator
for review by the EU.
Both generic and segment-specific approved STRs become part of
the Incident Action Plan (IAP) through the ICS 204 process and provide
Operations with a “permit to work” from which they can implement the
treatment decision and work to meet the endpoint target.
An example STR form is provided in Appendix 1B.1b.

8.5

Treatment Completion

The completion of treatment, that is, when there is agreement that
the endpoints defined in an STR are achieved, requires an interagency
consensus that appropriate and practical treatment endpoints have
been met.
A preliminary step in this process, when nearing treatment completion
within a segment, may be for Operations to contact the SCAT Coordinator,
who can schedule a Post-Treatment Assessment (PTA) survey (Section 2.4)
to ensure that the segment is ready for an interagency inspection.
The completion inspection process typically involves a SCAT oiling survey
with representatives of the responsible party, government agencies and
landowners / land managers for that segment. The inspection process
may involve a Shoreline (Segment) Inspection Report (SIR) that is
signed to document that No Further Treatment (NFT) is recommended
if the inspection team agrees that:
–– the endpoint(s) have been achieved, and/or
–– sufficient appropriate treatment has been completed such
that further activities may cause a negative Net Environmental
Benefit (NEB).
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If the segment does not meet the endpoint(s), and if the Operations
team cannot immediately remedy the situation while the inspection
team is on site, the original or a modified STR would be continued.
The PTA survey is intended to avoid this extra step.

–– The ALARP (As Low As Reasonably Practicable) principle:
a consensus decision that further treatment may be operationally
feasible but is unreasonable, impractical, or of little environmental
or economic value.
–– Safety: a decision made by the Safety Officer, during either the
STR review process or the field operation, which identifies real
or potential risks to response personnel that cannot be mitigated.
The recommendation(s) in the signed SIR is (are) submitted to
the Incident Command for approval, after which time the segment(s)
is (are) removed from active Operational status and the field team
can demobilize from the segment.
An example SIR form is provided in Appendix 1B.1c.
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Case Studies – Highlights of SCAT
Development 1989–2016

T/B Nestucca, western Vancouver Island, BC, 1989

Two other factors may result in an NFT recommendation:
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–– An interagency shoreline evaluation team (SET) process was
developed to include representation from the federal government
and the local Nuu-Chah-Nulth Tribal Council.
–– A standard reporting checklist and shoreline oiling classification,
based on oil character and oil cover (distribution), were
introduced to provide a consistent information base.
–– The SET teams conducted post-treatment inspections to provide
a consensus that sufficient treatment had been completed.
–– Reference: Owens, 1990.
T/V Exxon Valdez, 1989–1993
–– Original segmentation was conducted by mapping from an aerial
videotape survey and was based primarily on the observed oiling
conditions, so that many sections of coast had long segments
(many kilometres in length) if they had No Oil Observed (NOO).
–– Subsequent re-mapping and re-segmentation of Prince William
Sound, beginning in the late 1990s, was based on aerial
videotape surveys with shore type (upper intertidal zone)
and coastal (backshore) substrate and geomorphology as
the basis for segmentation.
–– In 1989, each SCAT field team (referred to as a Shoreline
Cleanup Advisory Team at the time) comprised a geomorphologist,
an ecologist and a cultural resources expert (archaeologist);
in 1989, the State of Alaska and Exxon had their own separate
survey programs.
–– Over 8,000 km of shoreline were surveyed by aerial mapping
and subsequently 5,500 km were surveyed systematically on
the ground by four Exxon teams deployed in Prince William
Sound out of Valdez, and by four Exxon teams deployed out
of Seward and Kodiak to survey the Gulf of Alaska shorelines;
it was only in the spring of 1990 that an integrated team approach
with federal, state and Exxon representatives was introduced.
–– Standard forms, standard terms and definitions were developed, and
the data were entered into a computer database. Some of the terms
and definitions were revised for the 1990 and following surveys.
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–– In 1989, the Interagency Shoreline Cleanup Committee (ISCC)
planned the survey priorities for the Exxon SCAT teams, and
the shoreline cleanup recommendations developed by the SCAT
program and Operations were presented to the Federal On-Scene
Coordinator (FOSC) for approval; in 1990, recommendations
based on the SCAT data were initiated by an interagency Technical
Advisory Group (TAG) and the recommendation category of
No Treatment Required (NTR) was introduced for use by the TAG.
–– Reference: Owens and Reimer, 2013; Teal, 1990.

Train derailment, Lake Wabamun, Alberta, 2005–2008

T/B Bouchard 155, St. Petersburg, Florida, 1993
–– Segments were defined by distance along shore (0.1 miles
on a vehicle odometer) and positioned by GPS units on long,
straight sand beaches.
–– Both surface and subsurface oiling were mapped and documented.
–– A four-person interagency Shoreline Cleanup Technical Committee
was set up with representation from the potential responsible
parties and the federal and state governments to review the SCAT
data and work with Operations to develop a recommended
cleanup strategy for the FOSC.
–– Reference: Owens et al., 1995.
M/V Selendang Ayu, Aleutian Islands, Alaska, 2004–2005
–– No pre-segmentation was available so the shoreline was segmented
from scratch at the beginning of the response using nautical
charts prior to the deployment of interagency SCAT teams.
–– The initial segments had to be modified by field teams as either
the segment boundaries were found to be inaccurate or they
needed to be subdivided due to insufficient detail on shore
types from the charts.
–– Two SCAT teams worked from helicopters in the area near
to the Command Post (the logistics base at Dutch Harbor)
and two vessel-based SCAT teams surveyed the areas that were
beyond the range of the helicopters.
–– This was the first response during which a formal STR and SIR
protocol was developed.
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–– The concept of a No Further Treatment (NFT) shoreline category
was developed for segments in which No Oil Observed (NOO)
was documented or if the segment met pre-defined and
pre-agreed oiling criteria.
–– Of the 806 segments (763 km) surveyed in the affected area,
391 (345 km) had NOO, 290 (304 km) were designated as NFT
(114 km), and 125 (114 km) had an STR recommendation.
–– Reference: Owens et al., 2008.

Third Edition

–– A submerged oil survey program was developed to record
the density of submerged tar balls along the shoreline and
within reed beds.
–– Submerged oil surveys involved visual observation techniques
with the naked eye and bathyscopes, and dip nets or scoops
for verification.
–– Field teams used a “submerged oil survey form” on which
tar balls density was recorded and associated with waypoints
provided by a GPS.
–– Submerged tar balls density data was mapped and used
by cleanup personnel to locate and remove tar balls.
–– Reference: Sergy et al., 2011
M/V Cosco Busan, San Francisco Bay, California, 2007
–– Shoreline subdivisions were in place at the state mapping level
based on divisions within each county: e.g. AL-A = Division A
in Alameda County. Within this framework, the SCAT teams
generated segments based on oiling conditions and shore types.
–– Four interagency SCAT teams were each assigned to a separate
geographic area and the Team Leads for each region provided
direct liaison with the Operations Field Supervisors.
–– Initial aerial reconnaissance surveys were limited by fog and rain.
–– The STR and SIR protocols were refined further with the addition
of a pre-inspection survey to ensure that the segment would meet
endpoints prior to inspection by the full interagency and land
manager/owner SCAT team.
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Deepwater Horizon, Gulf of Mexico, 2010–2013

K9-SCAT experience

–– The affected area was divided, for logistical and administrative
reasons, into two geographical regions at the beginning of the
response, each with an Area Command Post; duplicate SCAT
organizations were established, with parallel protocols for
the SOS, STR and SIR processes, and a single database.
–– At times, up to 20 SCAT teams were deployed simultaneously
in 2010.
–– The field data collection program involved the same Team
Leads from April 2010 through 2013 to provide continuity
and consistency, even as the workload was reduced.
–– Regular calibration days ensured consistency of reporting
between the Team Leads as the degree of oil and oil character
evolved over time.
–– The “standard” definitions for the Surface Oil Character Matrix
for Wide, Moderate and Narrow oiled band width were adapted
to more accurately characterize the oiling conditions in the
micro-tidal range environment of the Gulf of Mexico.
–– The large geographic scale of the shoreline response program
created communication span-of-control issues between the SCAT
field teams and the Operations field supervisors in late summer
2010; this issue was remedied by the creation of a layer of
SCAT-Operations Liaisons who were embedded with the field
operations, and who maintained close communication with
the SCAT program managers at the Command Posts and
the SCAT Field Team Leads.
–– The SCAT field program and the generation of treatment
recommendations were closely coordinated with input from Cultural
Resource Advisors and Endangered Species Act consultants.
–– A large-scale subsurface oil detection program became necessary
due to the burial of oil by seasonal sediment deposition during
the spring and summer of 2010.
–– The concept of establishing different No Further Treatment (NFT)
criteria by different operational phases was applied in this
multi-year response.
–– References: Santner et al., 2011; Michel et al., 2013.
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–– The Joint Industry Program (JIP) initiated a project to explore
the use of trained canines to detect oil under ice (Brandvik
and Buvik, 2009).
–– Following the Deepwater Horizon subsurface oil SCAT program,
an API study identified and evaluated current and potential
techniques for the detection and delineation of subsurface oil
(API, 2013). This API study presented recommendations for
the development and testing of potential subsurface oil detection
techniques and recommended field trials to evaluate the
applicability of canine oil detection.
–– Field trials conducted in 2015 provided proof of concept
and demonstrated that oil detection canines can be an efficient
and effective technique for locating and delineating subsurface
oil (API, 2016a).
–– A product of the field trials was the development of API’s Canine
Oil Detection (K9-SCAT) Guidelines (API, 2016b).
–– A field survey was conducted in 2016 following several releases
from the T/V Arrow in 2015 in Chedabucto Bay, Nova Scotia;
this shoreline survey demonstrated that K9-SCAT is effective
and efficient in detecting small volumes of surface and
subsurface oiling in different environments.
–– Two K9-SCAT teams were deployed to support the Husky 16TAN
river spill response in Saskatchewan in summer/fall 2016. The
canines cleared many sections of river bank where oil was not
present and were able to detect subsurface and submerged oil,
as well as very small amounts of oil that often would have not
been observed by traditional SCAT teams.
–– Oil detection canines provide a low risk, high confidence tool
that is neutral and unbiased.
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Preface
This field guide is about the protection and cleanup of oil spills
on marine shorelines. It is one of a series produced by Environment and
Climate Change Canada to provide the best available knowledge,
guidance, and standards for responders and decision-makers
dealing with oil spills in marine and freshwater shoreline environments.
These field guides combine existing scientific and technical
knowledge with experience from recent responses, experts,
and practitioners in order to assist and educate spill responders
and enhance the spill response process.
For further information, contact the Emergencies Science and
Technology Section of Environment and Climate Change Canada
or the authors at the following address / email address.
Emergencies Science and Technology Section
Science and Technology Branch
Environment and Climate Change Canada
335 River Road
Ottawa, ON, K1A 0H3 Canada
Phone: 613-998-9622
Fax: 613-991-9485
e-mail: ec.sust-informations-ests-information.ec@canada.ca

i

Shoreline cleanup following the 2006 M/V Westwood Anette spill.
Manual wet mixing using rakes agitates sediments and releases oil
which is contained by floating boom (seen along the top of the photo).
The oil that is released is recovered by passive use of sorbents (snares)
anchored to the beach face. See Figure 5.19 for a view at low tide.
At right, the oiled snare is being replaced.
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1. Introduction
1.1 OBJECTIVES AND PURPOSE
This field guide provides advice and guidance on the protection and treatment
of marine shorelines threatened or impacted by an oil spill. The information
is applicable to planners, decision-makers, and field personnel involved
in both preparedness and response phases of oil spill cleanup.
The field guide focuses on conventional tactics normally available to responders
and that are applicable and appropriate to the coastal marine environments of
Canada. As the same physical types of shoreline are found around the world, the
field guide is also relevant to oil spills on marine shorelines in most other countries.
Shoreline oil spill response in freshwater lakes, ponds, rivers and streams
will be covered in a separate field guide.

1.2 CONTENTS OF THE FIELD GUIDE
The Introduction outlines the key characteristics of the response environment
and the types of shoreline covered by this field guide, including the basic
shore zone terminology, oil categories, and the behaviour of oil at sea and
on shorelines. Differences between marine, lake/pond, and river/stream
environments are identified in the context of biological sensitivity and
productivity based on how these affect the response decision-making process.
Section 2 provides a broad overview of the different aspects of oil spill
response on shorelines, including response phases, management activities,
and the types of decisions that collectively make up the shoreline protection
and shoreline treatment components of a spill response operation.
Response strategies and tactics for shoreline protection both at and near the
shore zone are described in Section 3. The characteristics and features of
estuaries, deltas, and tidal inlets are described and discussed separately as
these are common coastal locations in which tidal flow and/or river or tidal
channel processes play an important role in developing protection strategies.
Understanding how oil behaves on different types of shorelines and the
potential environmental effects of the various treatment options are key
elements in selecting appropriate shoreline treatment options. These aspects
of the decision-making process are discussed in Section 4 for sixteen different
shoreline types and for shorelines covered with snow. This section identifies
key aspects of response operations in environments with a high tidal range,
in remote locations, and for nearshore submerged and sunken oil.
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Shoreline treatment tactics are described in Section 5. Twenty individual
tactics are grouped into the following categories:
natural recovery;
washing removal methods;
physical removal methods;
in-situ treatment; and
chemical and biological treatment.
Each treatment tactic is described in terms of its objectives and applications
and the associated constraints and limitations. Types and volumes of waste
generated by the different treatment options are also discussed in this section.
The field guide has been designed so that individual sections
can be used as stand-alone documents.

1.3 THE RESPONSE ENVIRONMENT
This field guide pertains to marine coastal environments. The shoreline
types follow the current Environment Canada shoreline classification system
used in its Shoreline Cleanup Assessment Technique (SCAT) and when
conducting environmental emergency mapping in Canada (Sergy, 2008).
The same types of shoreline are found in different geographic and climatic regions
around the world. These shorelines are located in marine coastal environments
ranging from exposed, high-energy, open-ocean coasts to sheltered coves, tidal
lagoons, or estuaries and in areas with markedly different tidal ranges.
The coastal environment is unique in terms of oil behaviour and spill response
operations. On open coasts, high wave energy levels can rapidly physically
abrade and weather stranded oil or redistribute sediments so that stranded
oil is either eroded or buried. Stranded oil can also be buried or exposed by
migrating ridge and runnel systems that result from the on- and off-shore
movement of sediment due to changes in wave character at the shoreline.
Marine shorelines are divided into the following zones
based on their location in terms of tidal zones.
The Supratidal Zone is the area above the mean high tide zone where wave
activity occurs occasionally. This area is also known as the splash zone.
The Upper Intertidal Zone is approximately
the upper one third of the tidal zone.
The Mid-intertidal Zone is approximately
the middle one third of the tidal zone.
The Lower Intertidal Zone is approximately
the lower one third of the tidal zone.
2
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Tidal range is an important factor in terms of the distribution of stranded oil and
the shoreline processes that act on that oil. If the tidal range is small or micro-tidal
(<1 m), oil is concentrated in a relatively narrow band. On shorelines with a high
tidal range, however, oil can be distributed over a wider area, although it tends
to concentrate in the upper and mid-intertidal zones. Oil stranded at high tide
during the twice-monthly spring tides when water levels are typically one-third
higher than at other times of the month (neap tides) will remain above the limit
of wave action until the next period of similar higher tides or high water levels.
Ice can form on a shoreline when air temperatures are below freezing. Frozen
wave splash, spray, swash, or backshore runoff can form a layer of ice on
an intertidal or backshore surface that essentially changes the character of
the substrate on a sediment shore from permeable to impermeable.

Spills in Different Response Environments
This field guide and its companion guide address shoreline oil spill response
separately in (i) marine and (ii) freshwater environments, i.e., lakes, ponds, rivers,
and streams. Technical advisors, specialists, and responders, however, may be
required to deal with spill events in any of these different environments or even
with a single spill event that affects more than one of these environmental settings.
In spill response, there are many similarities among the different environments,
particularly in terms of the decision-making process and the tactics and techniques
that are available. On the other hand, there are significant differences that
require an adjustment when transferring knowledge and experience from one
environment to another. Some of the major differences are identified below.

Biological Productivity and Sensitivity
Similar shorelines types in different environments, e.g., marine, lake, or river,
typically have different biological productivity and sensitivity characteristics.
In general, there is a lower abundance of biota in the actual ‘shoreline zone’
of sand, granule, pebble, cobble, boulder, and bedrock shorelines of lakes and
rivers than in the same type of shoreline in tidal marine shorelines. Freshwater
shorelines are often less sensitive to oil and cleanup operations than similar
marine shorelines. In some cases, more aggressive techniques can be considered
for freshwater environments than for marine shoreline environments.
In contrast to the above, differences between marine and freshwater
environments are less relevant for mud flats and wetlands because both have
relatively high biological productivity and sensitivity to cleanup operations.
When assessing the sensitivity of river and lake shorelines to
response operations, the shallow water zone adjacent to the shoreline
just at and below the land-water interface must be taken into
consideration. Biological productivity increases substantially in this area.
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Due to the narrow width and/or shallow depth of water in small streams,
shallow rivers, and ponds, a major portion of the water column or bottom
may be directly or indirectly disturbed by cleanup operations.
Marine marshes typically have a dense root system with better weightbearing capacity than the more porous root systems of freshwater wetlands
and marshes. This can affect tactics, operations, and oil penetration.
Biological sensitivity is lower in areas (marine, lake, or river) where ice is
common during winter months as plants and animals are scoured and
scraped. This is also partly due to the length of the cold winter season.

Water Levels
Oil stranding, behaviour, and natural removal are affected by
water-related processes. Tides and waves are the most important
processes in tidal marine waters, waves in lakes and ponds,
and currents and water flow in streams and rivers.
The water level at the time oil is stranded affects which across-shore zones
of the shoreline may be affected by the oil and the exposure of that oil to
subsequent weathering processes, particularly by physical wave action.
After oil becomes stranded, water levels can change rapidly
and dramatically in rivers and streams, less so for ponds, and
marginally for large lakes and marine environments.
Changing water levels affect operational activities, staging, and access,
particularly if the shore zone is narrow or there is a steep backshore.
Astronomic tidal water levels are usually predictable but on low-lying coasts
may be overshadowed by meteorological effects that may be difficult to predict.
Changes in water levels in lakes and rivers are due to seasonal runoff, local
precipitation events, or wind events and thus may be difficult to predict.
Wind setup and setdown can inundate or expose wide areas of
marine or freshwater shorelines within hours on low-lying coasts
and even relatively small amounts of precipitation can cause flash
floods and overbank flooding in small rivers and streams.
As water levels change less frequently in freshwater marshes than in
tidal marine marshes, edge effects are typically greater in freshwater
marshes and inundation more likely in tidal marshes.

Character of the Body of Water
The size of a standing body of water and the water flow conditions in running
waters control the potential spreading, transport, and dilution of spilled
oil and therefore the size of the affected area, the length of oiled shoreline,
and the amount of oiling/impact relative to the size of the water body.
The size of any water body affects the potential for wave generation, which
is one of the key elements in natural cleaning of oiled shorelines.
4
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The smaller the water body, the more likely that oil will be concentrated
and stranded as thicker deposits, which in turn could: (1) result in
a more severe environmental impact but in a relatively small area
and (2) facilitate control and recovery by the response team.
As the size of the water body increases: (1) the ability to control or
contain the oil decreases; (2) the affected area increases in size; (3) the
ability to protect sensitive resources at risk decreases; and (4) the scale
and cost of the response will likely increase. At the same time, (5) the
oil is spread over a wider area so that concentrations are lower and (6)
the potential for wave generation increases, with the result that (7)
the potential for natural weathering and self-cleaning increases.

1.4 BEHAVIOUR OF OIL
Oil at Sea
Oil spilled in marine environments may remain at sea for days, weeks, or months
before reaching a shoreline. For example, oil began to wash ashore in Brittany,
more than 500 km away and 6 months after the sinking of T/V Prestige off
northwest Spain in 2002 and continued to wash ashore for another 5 months.
Some very large spills in open ocean have not caused any shoreline oiling.
The T/V Atlantic Empress lost 287,000 tonnes of oil off the coast of Trinidad in
1979 and the T/V Odyssey lost 132,000 tonnes in the North Atlantic off eastern
Canada in 1988. In both cases, regional ocean currents carried the oil away from
land. In contrast, oil spilled onto coastal waters may be driven shoreward and
become stranded within hours or days depending on the location of the spill
and local winds and surface water currents. In these cases, there is only a short
window of opportunity in which to implement shoreline protection strategies.
The longer the oil remains at sea, the more weathering takes place. A key
weathering process is the evaporation of the light fractions, which reduces the
volume of the oil and changes its physical and chemical character. Emulsification
is another critical process that can occur depending on the character of the
spilled oil, physical oceanographic conditions, and the length of time that the oil
remains on the water. These conditions typically produce water-in-oil emulsions
that can increase the volume of the spilled oil by a factor of 3 or more.
The density of sea water is typically on the order of 1.02 to 1.03 g/cm3 (1,020 to
1,030 kg/m3) depending on temperature and salinity. The density of brackish
water is between that of sea water and fresh water (~1.0 g/cm3). Changes in the
temperature of surface water, due to diurnal or seasonal heating and cooling or
water exchange between fresh, brackish, and sea water, can determine whether
an oil slick floats or submerges by altering the density of the water body.
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Oil on the Shoreline
Although many factors are involved, the fate and behaviour
of oil stranded on a shoreline are related primarily to the
character of the oil, the physical character of the shoreline,
and the physical processes occurring at the shoreline.
The composition of each crude oil or product varies in terms
of chemical compounds. This affects the physical properties of
the oil, e.g., viscosity, density, solubility, interfacial tension, and
stickiness. These properties affect oil behaviour and change over
time due to natural weathering and transformation processes that
occur in the environment, both at sea before the oil reaches land
and on the shoreline after it is washed up and becomes stranded.
The physical character of the shoreline refers to factors such as the
nature of the substrate (solid or sediment), the form (cliff or beach),
the slope of the intertidal zone, and the depth of the water table.
Physical processes refer to dynamic coastal processes,
such as tide, wind, water flow, and currents.
These factors influence the oil conditions, such as oil penetration,
retention, burial, persistence, and natural removal rates, all of
which need to be addressed by planners when developing treatment
plans. It is important to recognize that in many situations, the
environment is variable and dynamic over time. The effect on oil
behaviour is always changing and can sometimes be dramatic.
To address differences in oil character, a five-tier oil classification system
is used in this field guide to describe the oil. The classifications are:
volatile oils (gasoline products);
light oils (diesel and light crudes);
medium oils (intermediate products and medium crudes);
heavy oils (residual products, heavy fuel oils such as
Bunker C, and heavy crudes); and
solid oils that do not pour (bitumen, weathered
Bunker C, tar, and asphalt).
The materials on marine shorelines and the physical processes that act on
those materials are similar on shorelines around the world. The principles
that govern oil behaviour, persistence, and weathering therefore have
application to different locations and environments globally. Additional
information on the behaviour of stranded oil specific to different types
of marine shorelines is provided in Section 4 of this field guide.
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2. Shoreline Oil Spill Response
This section provides an overview of the different aspects of
response phases, management activities, and the types of decisions
that collectively make up the shoreline protection and shoreline
treatment components of a spill response operation.

2.1 THE RESPONSE FRAMEWORK
The primary objective of an oil spill response operation is to minimize
further impact of the oil on the environment and on public health.
Although this typically involves a range of decisions and actions, the
components of the spill response operation can be broadly organized and
addressed in a logical and sequential manner. Understanding the framework
of this process, as well as being aware of state-of-the-art knowledge, tools,
and best practices contribute to the decision-making process during a spill.
When a coastal or marine oil spill occurs, a number of options are available
to minimize its effects. These options are shown in Figure 2.1. If possible,
the most immediate actions should focus on controlling the spill at its
source. At the same time, strategies for on-water containment and recovery
(control on water) should focus on reducing the volume of spilled oil
and minimizing the spread of the oil and the size of the affected area.
This field guide describes the protection and treatment or cleanup
of shorelines, which is the fallback approach after source control
and/or control on water.

Control at Source
Control on Water
Protect Shoreline
and/or Shoreline Resources at Risk
Treat Shorelines
Figure 2.1

Spill Control Options
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2.2 SHORELINE RESPONSE PHASES
The framework for shoreline response actions and decisions is shown
in Figure 2.2. This step-wise process consists of the following
four phases that form a cycle which continually improves
knowledge and the effectiveness of the response.
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1.

In most situations, both government and potential responsible
parties contribute to a pre-spill Preparation Phase by
developing resources (knowledge, tools, and expertise) to
be included in contingency or response plans and called
upon when a spill occurs. Training, drills, and exercises
are crucial elements of response readiness in this phase.

2.

The Reactive Phase or Emergency Response Phase
immediately follows a spill incident. At this phase, the
primary focus of the response operation is typically
source control and/or control on water. Shorelines are
addressed in the context of protection priorities for
sensitive areas, strategies, and tactics. The initial response
actions may take place before a spill management team
is organized and typically follow strategies prescribed
in oil spill response or oil spill contingency plans.

3.

The response operation transitions from the reactive phase to
a Planned Response Phase under the direction of the spill
management team. For shoreline treatment, management
by objectives involves a series of planned activities based on
an assessment of the situation and decisions about response
priorities. Planned shoreline protection and treatment
activities include determining the process by which treatment
completion can be achieved. Operational endpoints
or targets must be established quickly as these targets
determine the level of operational effort in the response.

4.

The Completion and Monitoring Phase consists of an
inspection process to ensure that shoreline treatment
has been completed according to the plans. This process
eventually leads to closure. Ideally, a post-incident assessment
takes place, during which lessons learned can be fed back
into an improved prevention and preparedness plan.
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Pre-spill Data Collection

Shoreline segmentation
Segment characterization
Resource and sensitivity information
Response tools and products

REACTIVE
PHASE

Protect Shorelines
Recover Gross & Mobile Oil
Collect and Assess
Information and Data

SCAT
Define regional distribution of oiled shorelines
Aerial and
Ground Recon
Locate oil accumulations along shoreline
Surveys
Assemble environmental information
Evaluate resources at risk
Shoreline segmentation
Segment characterization
Segment oiling conditions

PLANNED RESPONSE PHASE

SCAT
Pre-spill
Surveys

Define Response Objectives

Define broad regional and segment-specific
Objectives - Priorities - Endpoints - Constraints

Develop Response
Procedures and Techniques

Define treatment strategies
Select treatment techniques/tactics

SCAT
Aerial Video
Surveys
SCAT
Systematic
Ground
Surveys

Evaluate Response Feasibility
Develop Shoreline
Treatment Plans

Overall regional or area plan
Individual segment or group-of-segments plans
Incident Action Plan

Treat Shorelines

COMPLETION
AND MONITORING
PHASE

Post-treatment Inspection

Segment Inspection Report

SCAT
Inspection
Surveys

Treatment Completion
Post-incident Assessment
Evaluation of Treatments
Monitoring of Effects

Closure

Monitoring
Improved Response Preparedness

Figure 2.2

The Shoreline Response and Decision Framework
(from Sergy and Owens, 2007)
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2.3 PREPARATION PHASE
Pre-spill preparation activities greatly improve oil spill response
effectiveness. For shoreline response, there are four important
elements of planning or preparedness.

Pre-spill SCAT Surveys
Mapping projects can be linked to the SCAT process to create shoreline
segments and acquire basic physical shoreline data for each segment in the
same way that data would be generated during the response. These data
include shoreline type, substrate type, coastal character, and access. These
key elements of the SCAT database are then in place before a potential
incident. They are particularly appropriate for high-risk locations.

Collection of Environmental Data
Information on ecological, economic, and cultural resources and other
baseline data is commonly collected for resource management. The
nature and location of this information should be identified to
facilitate rapid access during the spill response in order to evaluate
the resources at risk, set priorities, and define endpoints.

Preparedness Planning and Products
A wide array of applications, tools, and products can be produced to
improve response readiness. Examples include contingency plans,
response manuals, sensitivity maps, and recommendations for
shoreline protection and treatment strategies, tactics, and priorities.

Training, Drills, and Exercises
Agencies, private companies, and individuals involved as
managers, responders, or in an advisory or oversight role
during a spill response require training to understand roles and
responsibilities. A program of drills or exercises based on likely
local, regional, or national spill response scenarios is a crucial
component of this training and of spill response readiness.
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What is SCAT?
During an oil spill, Shoreline Cleanup Assessment Technique
(SCAT) teams survey the affected area to provide geo-referenced
documentation on oil and shoreline conditions in a rapid,
accurate, and systematic process, using standardized methods
and terminology. The data and information generated by the
SCAT surveys are crucial to the decision-making process and
are the basis of spill planning for the operational stages of the
shoreline response. A SCAT program can include several types
of field surveys, data management procedures, and a number
of different types of products that can be used by the planners
and decision-makers on the spill management team. Oil spill
response plans typically include the SCAT process as part of the
Environmental Unit in the spill management organization.
A detailed case study of a SCAT program is described in
Owens et al., 2005b and 2008.

2.4 EMERGENCY RESPONSE PHASE
In the initial emergency or reactive response phase, the shoreline response
strategy is relatively straightforward. The primary objectives are to:
assess the magnitude of shoreline oiling (actual and predicted);
protect valuable resources at risk on vulnerable shorelines; and
recover or contain mobile oil on the shoreline.
During this emergency phase, the character of the spill and the scale of
the affected or potentially affected shoreline area are rapidly assessed. This
assessment is supported by (a) estimates of potential coastal land falls
(trajectory analysis) and (b) aerial and ground reconnaissance SCAT
surveys. This information is then used to establish shoreline protection
priorities and strategies and initial shoreline treatment priorities.

Reconnaissance SCAT Survey
The objective of a reconnaissance SCAT survey is to quickly define the overall scale
of the problem in order to develop regional objectives and facilitate more detailed
planning for the next stage of the response (Owens and Sergy, 2004a). Detailed
mapping or documentation are not required from reconnaissance surveys,
except to provide information on the general geographic distribution of oil and
amounts of oil on the shoreline. When the affected shoreline area is small and
can be surveyed in one or two days, a ground or boat survey would probably
be sufficient. An aerial reconnaissance is required for longer sections of coast.
A Field Guide to Oil Spill Response on Marine Shorelines
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During a reconnaissance survey, the remobilization potential of any stranded
oil is also evaluated. Once oil reaches a section of coast, it may be possible
to remove the mobile oil or to contain that oil against the shore so that it
is not re-floated and transported elsewhere. This type of emergency phase
strategy can minimize spreading and the extent of the affected area. For
example, if stranded oil poses an immediate threat to wildlife or public
health, information obtained by the reconnaissance SCAT survey would
be applied to identify those locations for priority treatment or cleanup.

Shoreline Protection - Priorities and Strategies
Information from a variety of sources, including overflights, ground- or
boat-based observations, and a reconnaissance SCAT survey, is used in
the initial decision-making process to identify the direction in which the
oil is likely to move or to locate stranded oil. Initial protection priorities
are selected based on the transport pathway and combined existing
environmental information on resources at risk in the path of the spill.

Environmental Information Inputs
Environmental baseline information should be acquired and evaluated as soon as
possible. If pre-spill SCAT survey data are not available, a SCAT aerial video survey
may be desirable in the emergency response phase to create shoreline segments.

2.5 PLANNED RESPONSE PHASE
As the response operation transitions from the emergency or reactive response phase
to a managed and planned series of activities, site-specific information is required
in order to decide on an appropriate shoreline treatment strategy and operational
endpoints. This planned phase is managed through a decision-making process
that allows operational activities to be developed within a set of specified goals.
Management by objectives for shoreline treatment is achieved by following a
sequence of steps.
1.

Collect and organize detailed information on the shoreline
character, oiling conditions, and local environment using systematic
SCAT surveys and existing information about resources.

2.

Define broad regional and site-specific (segment) response objectives,
such as treatment endpoints, priorities, and constraints.

3.

Develop strategies to meet the objectives.

4.

Select appropriate tactics or techniques to implement the strategies.
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5.

Evaluate the feasibility of the strategies and tactics in
light of the environmental conditions, the character of the
spill, and operational factors such as available resources;
accessibility; sea state, currents, and wind; and safety.

6.

Prepare an overall programmatic Shoreline Treatment Plan
and individual segment plans.

7.

Obtain appropriate approvals, permission, or permits.

8.

Implement the field response operations plan, i.e., treat the shorelines.

9.

Inspect and determine when treatment has
achieved the planned objectives.

Shoreline Character and Oiling Conditions
SCAT teams systematically survey the affected area to provide accurate
geo-referenced documentation on the physical character of the shoreline and
on surface and subsurface oiling conditions using standardized methods
and terminology (Owens and Sergy, 2000, 2004a). These data are critical
as they provide the basis for the entire sequence of shoreline treatment
or cleanup planning and field operations through to completion.
In addition, the SCAT field teams document operational features, backshore
staging conditions, access, and operational or safety constraints. The teams
can identify or verify environmental, cultural, recreational, and economic
features and constraints. Frequently, SCAT teams are asked to provide
recommendations for appropriate treatment techniques and to define
constraints or limitations on the application of cleanup techniques, so that the
treatment operations do not result in additional damage to the shore zone.

Shoreline Segments
The essential first step of a SCAT survey is to divide the coastline into
planning and operational work units called segments, within which
the shoreline character is relatively homogeneous in terms of physical
features and sediment type. These segments are the basis for the
development of treatment plans. Each segment is assigned a unique
location identifier. Segment boundaries are established on the basis of
prominent geological features, such as a headland, changes in shoreline
or substrate type, a change in oiling conditions, or to delineate the
boundary of an operations area. Segment lengths are small enough to
obtain adequate resolution and detail on the distribution of oil, but also
of a size that is operationally practical. Creating too many small segments
can generate too much data and/or is not operationally effective. Most
segments in oiled areas would range from 0.2 to 2.0 km in length.
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A SCAT Systematic Ground Survey is the basis for detailed data collection. For
larger spills and/or if pre-spill SCAT data are not available, it may be appropriate
to conduct a SCAT Aerial Video Survey before ground surveys to rapidly
generate information for identifying segments and to map locations and
lengths of oiled shorelines at the level of detail required to initiate planning.
SCAT teams should focus on the tasks described above and should not be
asked to sample, collect oiled wildlife, or perform environmental assessment
or other unrelated tasks. Such tasks could easily complicate data management,
compromise the objectivity of the team, and invariably slow the rate of progress
and therefore delay transfer of information to the Operations team.

Treatment Objectives
An important element of the planned response phase involves making
final decisions about treatment objectives, priorities, cleanup endpoints,
and constraints. These criteria lay the groundwork for and determine the
nature of subsequent planning and treatment. This is usually the first
opportunity for organized cooperation and input from various stakeholders
and to address and manage the expectations of these stakeholders.
Although general and specific treatment objectives, priorities, and endpoints can
be established at a broad regional level, a set of criteria must be developed for
each segment in order to implement a treatment operation. The criteria may be
unique to a segment, common to segment groups, or apply to an entire region.
Treatment Priorities - One of the objectives of a SCAT survey is to identify
the character and amount of oil that has stranded so that the Environmental
Unit of the Planning Section can assess the risk(s) associated with the presence
of that oil. The timing and sequence of shoreline treatment activities are
based on this risk assessment. Those segments where mobile or pooled oil
could remobilize or where the oil poses an immediate and real threat to
ecological resources or public health are often given a higher priority.
Treatment Endpoints - Shoreline treatment or shoreline cleanup endpoints are
specific criteria assigned to a segment that define when sufficient treatment effort
has been completed for that segment. In effect, the endpoints are the practical
definition of ‘clean’1 for that particular segment of shoreline in that particular
spill. The endpoints are a standard against which the treatment activities can be
evaluated. When the pre-defined endpoints have been achieved, the specified
treatment of that segment of oiled shoreline has reached the agreed objective or
goal and the operations team has completed the assignment in that segment.
1 There is no consensus in defining the term ‘clean’ or the concept of ‘how clean
is clean’ (Baker, 1997). In effect, ‘clean’ is defined by the treatment endpoints,
which in turn are set by the treatment objectives (Sergy and Owens, 2007).
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The Shoreline Segment as a Work Unit
Ultimately, each segment of shoreline is considered individually
at both planning and operational stages. Each segment has a set
of criteria and conditions, i.e., objectives, endpoints, constraints,
priorities, and tactics, that are reflected in a treatment plan.

Treatment Strategies and Tactics
Regional and segment-specific treatment strategies are developed in the
context of treatment objectives, priorities, endpoints, and constraints.
These strategies are based on information about oiling conditions, shoreline
character, and environmental resources at risk. Specific tactics, techniques,
and procedures are defined to meet the treatment objectives and strategies.
Shoreline treatment or cleanup tactics should be compatible with the
character of the shore zone and with the oiling conditions (type and
volume of oil) as documented by the SCAT process. The character
of the different types of shorelines and preferred treatment options
are summarized in Section 4. As all options except natural recovery
intrude to some extent on the ecological character of the shoreline,
the appropriateness and the anticipated effects of the selected
tactic(s) must be assessed as part of the decision-making process.
Twenty categories of shoreline treatment tactics and their applicability
to the various shoreline types are described in Section 5. These are
grouped on the basis of three primary treatment strategies: natural
recovery, physical removal, and chemical or biological treatment.
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Feasibility and Safety
The ability of the response team(s) to achieve the desired cleanup goals and
endpoints and the safety aspects of the field operations are two important
considerations in the decision-making process for shoreline treatment.
After the Planning Section has established the endpoints for a segment or
section of coast, the Operations Section prepares a plan designed to achieve
that goal. If Operations questions the feasibility or practicality of achieving
the endpoints or is concerned about safety issues, Planning may have to
reconsider and work with Operations to identify target endpoints that are
practical, effective, safe, and achievable. There is little value in attempting to
clean or treat a shoreline if it is expected that the endpoints cannot be met.
Safety is the primary objective of all spill response operations, for
both responders and the public. The primary safety issues are:
the character of the spilled oil (in particular the
volatility of light oils or products);
the operating environment (temperature, winds, waves, currents, tides);
site conditions (boulders, wide tidal flats, bedrock cliffs); and
wildlife or plants (bears, poison oak).
Sometimes, cleanup or treatment recommendations may be
altered or not carried out due to one or more safety concerns.

Shoreline Treatment Plans
Shoreline Treatment Plans are the culmination of the sequence
of planning activities that provide a ‘what-where-whenhow’ methodology for Operations to treat the shorelines
(see details on page 22). Ideally, these plans reflect the
deliberate assessment and decisions of stakeholders and are
in essence an agreement on the best course of action.
A broad regional programmatic treatment plan is used to set the
framework, whereas individual segment treatment plans and
recommendations provide the necessary segment-specific detail.
The treatment plans contain appropriate permits and approvals
and are, in effect, the work order and instructions for Operations
to proceed (also referred to as the Incident Action Plan).
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2.6 COMPLETION AND MONITORING PHASE
As a result of treatment activities or natural removal processes, at some
point the conditions within each shoreline segment approach or achieve
the specific endpoints pre-established for that segment. A process is
therefore required to assess and verify that the endpoint condition(s) are
achieved and to permit treatment operations either to demobilize for that
location, move elsewhere, or proceed to the next stage of treatment.
The primary elements of this phase include:
a treatment inspection by the SCAT team and/or an inspection team that
represents the interests of both the responsible parties and stakeholders;
a decision on the treatment completion; and
a decision on closure and/or the need for subsequent monitoring.
The inspection process and the criteria used to determine whether
the treatment objectives have been met should be established as
part of the planning process before treatment begins. Further
details on inspection procedures are described on page 24.

2.7 RESPONSE DECISION-MAKING
The framework and elements of the shoreline treatment decision-making
process are outlined in Sections 2.1 to 2.5 which present the logical and
systematic step-wise progression of tasks. Although straightforward in
concept, applying the decision-making process may be more complicated.

Spill Management
Managing a spill response operation is a cooperative effort that may
involve national, regional, and local government agencies, local
communities, the organization responsible for the spill when the source
of the spill is known, and response contractors acting on behalf of that
organization. The leadership of the response operation is assigned to the
party responsible for the spill. In the case of an unknown party for marine
spills in Canada, that role is assumed by the Canadian Coast Guard.
The structure of a spill management team varies depending on the size
of the spill, the agencies involved, and the geographic location. For
small spills that involve a few responders for a short period of time,
the operation may involve only a supervisor and a cleanup crew.
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A formal spill management team would normally be assembled for an
operation that covers more then a few hundred metres of coast or is likely to
continue for several weeks or longer. Historically, the command structure and
management organization have varied. In recent years, however, a variation
of the Incident Command System (ICS) has been widely adopted.
The most common format for such a team involves an On-Scene
Commander or Coordinator (OSC) who is supported by four
sectional individuals or teams (Planning, Logistics, Operations, and
Finance). The Safety Officer reports directly to the OSC.
The Planning Section is responsible for decisions about shoreline
treatment. Within the Planning Section, the Environmental Unit
typically includes the SCAT team and representatives from government
agencies and other stakeholder groups. The recommendations from the
Environmental Unit become the core of the Shoreline Treatment Plans.
Developing and implementing treatment decisions involve both Logistics to
provide the personnel and materials required to carry out the field activities
and Operations for advice on feasibility, safety, and practicality.
The decisions made by the spill management team are based
on available information in the following areas.
Oil transport: Where will the oil go?
Weathering: What is the oil like and how will it change?
Resources at risk: What is in the spill path?
Response options: What is feasible with available resources?
Response priorities: What risks have a time element?
This information is then used to decide the following.
Operational priorities: What actions take place first?
Treatment guidelines: What can and cannot be done?
Endpoint criteria: When can Operations stop?
Sign-off procedures: How do monitoring and inspection
activities determine when treatment has been completed?
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The SCAT Team and SCAT Data Collection
SCAT data collection surveys, at different levels of detail,
are used to provide real-time information on various aspects
of shoreline conditions. The information is used:
in the emergency or reactive response phase, to help define
the regional scale and scope of the problem;
in the initial stage of the planning phase, to provide details required to
define treatment objectives, priorities, endpoints, and constraints;
in the operational phase, to provide overviews of the spill response status
and specific instructions to cleanup crews on each segment of shoreline; and
in the completion phase, to provide a basis for post-treatment
inspection and evaluation.
The collection and analysis of SCAT field data must be completed
in a timely manner. Field activities are of diminished value if the
results are not available quickly, usually within a day, and in the form
required by planners. The need for appropriate levels of data analysis
and data management procedures must be recognized early as data
backlogs can occur rapidly during the initial response phase. Details on
SCAT data management can be found in Lamarche et al., 2005.
Depending on the size of a spill, the different SCAT functions can be
carried out by one or several trained individuals including a SCAT
coordinator/manager, a data manager, and a field survey team leader.
From a technical perspective, the SCAT field team must include a
person with oil spill experience and SCAT training who can identify
and document oil on the shore, from the air or on the ground.
Depending on the spill circumstances, the team may also benefit from:
(i)
(ii)
(iii)

an individual familiar with the ecology and
biological sensitivities of the affected area;
an individual familiar with operational issues and
shoreline treatment techniques; and in some cases,
a specialist who can advise on archaeological or cultural resources.

Not everyone can be on the SCAT team
The SCAT survey team must be trained, experienced, and objective in its
task. The information collected by the team must be factual, scientific, and
free of bias. This ensures that the team serves the needs of the collective
stakeholders. Individuals participate on the basis of their expertise, which
is required to complete the survey and collect the necessary data.
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Oiling Conditions and Environmental Strategies
The presence of oil on a shoreline does not necessarily result in shoreline cleanup
or treatment. Non-persistent oils, such as gasoline or diesel, can pose safety
issues for responders. If stranded on open coasts, such oils typically weather
rapidly, over a period of hours to days, so that natural recovery may be the
most appropriate course of action. Making decisions involves evaluating:
the type and amount of oil on a segment of coast;
whether the oil is on the surface or has penetrated sediments;
the likely residence time or persistence of the oil;
the resources at risk during that residence time period;
the sensitivity and vulnerability of those resources;
logistics and access to the affected area or sites;
the likely effectiveness of cleanup or treatment to
reduce environmental impacts or risks; and
safety.
Most oils stranded on an open coast and exposed to high-energy conditions
will probably break down and be removed naturally within days or weeks.
This would also be the case on most ice-free open coasts during winter months.

Resources at Risk, Sensitivity, and Vulnerability
The goal of a spill response operation is to minimize additional
effects of the spilled oil on the environment or human resources
that may be at risk. Environmental atlases or databases have been
compiled for most of the coasts of Canada that are at risk for a marine
spill. These atlases and databases have been developed to identify
the potential risks as part of pre-spill planning and are typically an
integral component of oil spill contingency or response plans.
The decision-making process for determining shoreline protection priorities is
based on estimates of where the oil is likely to go and the resources at risk in the
projected spill pathway. There is a distinction between “sensitivity”, which is
the response or reaction of a resource to the presence of oil and “vulnerability”,
which is the probability that a resource would be exposed to or affected by the
oil. For example, some bird species, such as surface sea birds and waterfowl, are
very vulnerable to an oil spill, whereas aerial sea birds, such as gulls and gannets,
are less vulnerable as they spend comparatively little time on the water surface.
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Response Priorities
The immediate removal and/or containment of mobile or pooled oil on
the shoreline can reduce the on-water effort if that oil is refloated. Mobile
oil may also threaten adjacent or nearby resources, unoiled segments
of the shoreline, or segments that have already been cleaned.
The presence of oil in a segment may pose an immediate threat
to wildlife that use the site or to public health or commercial
interests, such as water intakes or recreational beaches.
The SCAT data and information on ecological, cultural, or human use
resources are evaluated in the decision-making process to identify priority
segments and the sequence of treatment as a whole. From a logistics
standpoint, it is often easier and more efficient if the operational team moves
progressively along the coast rather than jumping from one segment to another.

Treatment Endpoints
Treatment endpoints are an important and integral part of the
decision-making and planning process, the operational response,
and the completion phase. Clearly defined endpoints:
assist the spill management team in selecting treatment objectives and
tactics for a specified area or segment before the treatment begins;
provide shoreline Operation supervisors with a clear goal so that they
can tailor their activities towards a known point of completion; and
provide criteria and standards to allow the inspection team to evaluate
the condition of the shoreline and the results of the treatment
activities and to determine when the treatment is completed.
Other important benefits of clearly defined endpoints are to:
make it easier to recognize and assess the various environmental,
social, and economic factors that should be considered in
the shoreline treatment decision-making process; and
make it easier to recognize and resolve concerns between
the responsible party and stakeholders.
Treatment endpoints are usually established jointly by the spill management
team and the responsible government agencies, with input from the responsible
party when the source of the spill is known. It is important that all parties
understand endpoints and agree on the appearance of the final treated
shoreline. A successful and effective response is far more likely when all parties
agree about what has to be accomplished. It is also important that those
who are measuring endpoints have the necessary experience and ability.
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Endpoints based on visual field measurements and observations are
suitable for most spills and are recommended as a first option. The visual
measurement approach is a rapid and straightforward procedure with
simple descriptive and numerical outputs that provide clear guidelines
and targets for Operations supervisors. The measurement technique and
terminology are typically the same as those used in the SCAT process to
describe oil conditions, i.e., using standard descriptors for oil distribution,
area, thickness, and character. Guidance and further information about
determining and measuring endpoints is available in Sergy and Owens (2007).

The Shoreline Treatment Plan
The end product of the planned response phase is a Shoreline Treatment Plan.
The spill management team and representatives of appropriate
federal, provincial, and other government or non-government
agencies or stakeholders are involved in developing such a plan.
For all but small spills, treatment plans vary in application and
scale. The Regional or Area Plan addresses common issues, conditions,
and criteria that apply to the entire affected spill area, i.e., to all
segments. Segment Plans contain specific modifications to the above as
well as detailed site-specific supplemental information for Operations.

Regional or Area Plans
In managing a spill, an overall programmatic plan is usually developed
to serve as a framework for the various activities that make up a response
operation. Some activities, such as waste management, safety, or logistics,
are an integral part of shoreline treatment. Others, such as documentation
and finance, deal with non-operational components of spill management. A
number of separate plans are typically developed to focus on specific issues,
for example, the Wildlife Plan, Waste Management Plan, and Safety Plan.
The Regional Shoreline Treatment Plan typically includes the following topics:
the SCAT program (teams, schedule, priorities, forms, and data
management);
shoreline segments (geographic area of the SCAT survey and segment
maps);
shoreline treatment endpoints and inspection procedures;
shoreline operations (management, schedule, and priorities);
shoreline treatment tactics (approved techniques);
cultural resources and ecological constraints; and
safety issues.
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Segment Treatment Plans
A treatment plan is prepared for each individual segment. This plan includes
the universal conditions of the area plan, plus any changes or supplementary
conditions specific to that segment. Sometimes these changes or specific
conditions are significant and unique to the segment, for example, if
there is a feature of ecological or cultural significance. Whether there is
a segment-specific plan or not, approved segment-specific information
and instructions must be provided to the Operations team(s).
One approach is to use a short template information transmittal
form that summarizes the relevant technical information on
each segment needed by Operations. This includes:
a summary of the oiling conditions (location, amount, character);
treatment recommendations (tactics, endpoints);
staging and logistics conditions and constraints:
waste issues;
ecological and cultural resource comments and constraints;
site-specific safety issues; and
sketch maps and other data that might be useful.
An example of a Segment Treatment Recommendation Transmittal (STRT)
form is provided in Appendix 1.

Approval and Transmittal of Plans to Operations
Approvals are required for each segment so that Operations can proceed
with treatment. The segment treatment plan, which includes the universal
conditions of the regional plan plus the segment treatment recommendation
summary, is typically combined with a cover document containing signature
blocks for approval by responsible agencies as necessary or appropriate.
This package is typically a part of the Incident Action Plan (IAP).
Both the Canadian and U.S. Coast Guard have IAP forms to summarize
the relevant material. Detailed technical information, SCAT data,
and specific plans for each segment are bundled under the IAP.
In essence, the Incident Action Plan (with necessary approval and permits)
constitutes a work order for that section or segment of shoreline. This ensures that
the expectations and instructions of the planners, decision-makers, and safety
officers are clearly communicated to the field team supervisors. This plan provides
the basis for post-treatment inspection and assessment later in the operation.

A Field Guide to Oil Spill Response on Marine Shorelines

23

2

Inspection and Completion of Treatment
At some stage in the treatment of a segment, the shoreline operations
supervisor or an environmental monitor decides that the pre-established
endpoint has been achieved. At that point, the SCAT team and/or a team
that represents the interests of both the responsible party and the stakeholders
conduct an inspection survey to determine one of the following.
(1)

(2)

(3)

The endpoint criteria/treatment objectives have been met.
On some spill responses, this has been referred to as the point
when “No Further Treatment” (NFT) is required.
The endpoint criteria have not been achieved and
recommendations are made as to where work is required
and what should be done to complete the planned endpoint.
One treatment stage has been completed and the next stage can now start.

The survey team’s observations and recommendations are recorded on a
Segment Inspection Report (SIR) or equivalent (see example in Appendix 2).
This form records that an inspection has been completed and that either ‘no
further treatment’ is required or specifies the location and extent of further
treatment required in order to reach the endpoint(s). In some cases, the inspection
team may have the authority to make the NFT decision in the field or they may
provide a recommendation to the On-Scene Commander (OSC) who would
then approve the recommendation or conduct the final inspection. Once the
decision is made and confirmed, the operations can be demobilized from the
segment or can progress to the next stage of treatment in that segment.
The path from ‘no further treatment’ to final closure may be direct or staged. The
latter case usually involves monitoring to detect and alert the spill management
team if there is a change of conditions that would trigger re-assessment of treatment.

Monitoring
As part of the SCAT and/or spill response program, repeated shoreline
monitoring surveys can provide information on changes in oiling conditions.
It may be necessary to assess changes in oiling conditions that result from treatment
and cleanup activities and/or natural self-cleaning processes over a period of
time (days to months), e.g., is self-cleaning meeting expectations on a particular
segment? Likewise it may be necessary to ensure that shoreline conditions in the
segment remain acceptable and/or that the endpoints continue to be maintained.
Oil that has remained at sea for extended periods (days to weeks or longer)
may cause re-oiling or new oil from a separate source may be stranded, as is
often the case where oceanic tar balls are common. Buried subsurface oil that
was not previously observed may be exposed by seasonal processes associated
with exposed, high wave-energy coasts, especially during the storm season.
Monitoring may also be used to evaluate the effectiveness and effects of
treatment decisions and tactics so that response to future oil spills
can benefit from the knowledge of previous actions.
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3. Shoreline Protection
3.1 INTRODUCTION
This section of the field guide addresses the physical or mechanical tactics
and techniques that can be used in the nearshore and at the shoreline
to implement a shoreline protection strategy in open-water conditions.
Shoreline protection refers to any defensive response activities
that take place at or near the shoreline to prevent oil from making
contact with specific vulnerable shore-zone resources in the path
of the spill or threatened by the oil. Protection activities differ
from other on-water containment and recovery operations that
are used to reduce the volume of spilled oil and to minimize the
spread of oil on water in a general non-targeted approach.

Objectives
The objectives of shoreline protection are to:
prevent the oil from contacting a specific section or sections(s) of the
shore zone or a specific resource(s) at risk in the shore zone;
minimize the degree of contact between oil and a specific section(s) of
the shore zone or a specific resource(s) at risk in the shore zone;
prevent the oil from moving alongshore into adjacent
shore-zone areas or resources at risk;
contain oil that has already stranded at the shoreline
to prevent remobilization of the oil; or
prevent the oil from moving into an inlet or channel.
The decision-making process for developing appropriate strategies for
achieving these objectives is described in Section 2.7. The strategies
associated with shoreline protection objectives are shown in Table 3.1.
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Options and Tactics
Eight groups of mechanical tactics can be used to achieve the
shoreline protection objectives set for a specific location. The four
on-water and four onshore groups of tactics that can be developed
to meet the protection objectives are summarized below.
On-water tactics (Sections 3.2 to 3.5) are used to:
contain and recover oil with booms, skimmers, or other techniques;
redirect oil away from the shore with booms or other barriers;
redirect oil towards a selected shoreline location(s) with booms
for recovery by skimmers or other techniques; and
exclude oil from shorelines and other areas with booms or other barriers.
Onshore tactics (Sections 3.6 to 3.9) are used to:
contain, trap, or redirect oil using shore-seal booms for on-water
recovery by skimmers or other collection techniques such as sorbents;
contain and recover oil that washes ashore with
barriers, berms, sorbents, or sumps;
prevent oil from contacting the shoreline by using on-shore
chemical, hydraulic, or physical barriers; and
exclude oil from channels or inlets with shoreline booms,
barriers, or dams.
The relationship between shoreline protection strategies and tactics
is also shown in Table 3.2. In practice, two or more protection
tactics or techniques are usually used to achieve the operational objectives.
Burning and dispersants can be used as shoreline protection options
to reduce the threat of oiling or the amount of oil that could reach
the shoreline. As these techniques are typically a component of the
‘control-on-water’ phase of a spill (Figure 2.1), they are not covered in this
field guide, which focuses on mechanical strategies at or near the shoreline.
Techniques for containing submerged and sunken oil as part
of a protection strategy are discussed in Section 4.19.
Shoreline protection strategies for specific tidal environments are
described in Section 3.10. Estuaries, deltas, and tidal inlets are
similar coastal environments characterized by a combination of tidal
flow and/or river or tidal channels, which are critical factors when
developing on-water strategies for shoreline protection. Information
is provided about the characteristics and features of these
environments that are relevant to development of these strategies.
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3.2 ON-WATER CONTAINMENT AND RECOVERY
Objective
The objective of on-water containment and recovery is to prevent oil from
reaching or making contact with a specific section of shoreline or vulnerable
shore-zone resource. This is achieved by containment and recovery of
the oil from the water surface in nearshore areas using conventional
mechanical booming and skimming or other recovery tactics.
It is almost always easier, more efficient, less damaging to the
environment, and considerably less expensive to remove the oil from
the water surface than to clean or treat an oiled shoreline.

Description
Booms are used to surround or contain portions of a slick for mechanical
recovery as shown in Figure 3.1. As shoreline operations are emphasized
in this field guide, containment and recovery tactics are carried out in
the nearshore zone, adjacent to the shoreline. Shallow-draft vessels are
typically used for this type of operation. These vessels are equipped with:
boom types suitable for the prevailing wave and current conditions; and
skimmers or other recovery devices appropriate
for the type(s) of oil to be recovered.
There are many manuals available that cover the standard operating procedures
for booming, skimming, and oil storage or transfer. These are specialized
activities that are best carried out by trained and experienced operators. For
larger spills, these activities are usually managed and carried out by offshore
recovery teams, rather than by the shoreline protection and cleanup teams.

Applications
The potential for recovering oil is high under favourable operating
conditions. On-water containment and recovery activities can be used
in any situation where it is safe and practical to recover the oil.

Constraints and Limitations
The primary limitation for using on-water tactics for shoreline
protection is the limited window of opportunity. Constraints for
operations include weather (visibility, wind, and temperature),
waves and condition of surface currents, and water depth.
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Figure 3.1

Nearshore On-water Containment and Recovery

3.3 ON-WATER REDIRECTION AWAY FROM SHORE
Objective
Booms or other barriers are deployed to redirect the oil on the water away
from a specific section of shoreline or a specific vulnerable resource at risk.

Description
Redirection booming involves diverting the oil so that it
moves in a different direction from that which it would follow
naturally. This can be achieved either in nearshore areas or at the
shoreline. Recovery may or may not be part of the strategy.
Booms can be deployed in a number of configurations to redirect oil
including: (a) single, (b) cascading, (c) chevron, or (d) open chevron
(Figure 3.2). The choice of the most appropriate configuration depends on:
the size or area of the approaching slick;
the amount of redirection necessary; and
flow conditions (currents) in the deployment area.
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Single

Direction of oil movement

Boom
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Cascading

Direction of oil movement

Chevron

Direction of oil movement

Figure

3.2
Boom Configurations for Redirecting Oil on Water

Open Chevron

Figure 3.2

30

Direction of oil movement

Boom Configurations for Redirecting Oil on Water
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When boom is deployed at an angle to the shoreline in nearshore waters,
the objective is to change the direction of oil movement rather than to
place a barrier in the slick path to contain or control. A single boom can
redirect oil over a swath that is equal to approximately ¼ to ½ of the boom
length. To incrementally alter the location of the oil, multiple or cascading
booms would be required if the slick width is greater than this length (the
cascading configuration shown in Figure 3.2). It is usually easier to deploy
and maintain several short sections of boom than a single, long section.
In higher flow conditions, redirection is usually more effective than
exclusion booming which is discussed in Section 3.5, as boom(s) can
be set at a higher angle. The higher deployment angle can redirect
the oil seaward where it can be released without recovery as shown in
Figure 3.3a or contained and recovered as shown in Figure 3.3b.

Applications
Redirection can be used to divert oil away from a vulnerable resource(s)
at risk or towards a selected nearshore (on-water) location for subsequent
collection and recovery. For example, oil approaching a marsh could be
diverted seaward. From a protection viewpoint, this would prevent oil
from entering and potentially damaging the marsh. From an operational
viewpoint, (a) it is considerably easier to recover oil from the water
surface than to remove oil from a marsh and (b) the marsh would not
be damaged as a result of onshore treatment or cleanup operations.
This tactic is often used when current speeds or breaking waves preclude
exclusion booming or when there is insufficient boom available for exclusion.

Constraints and Limitations
The effectiveness of nearshore booms is limited by current speed and
breaking waves and by the accumulation or presence of floating debris
and ice. The angle of deployment of booms is governed by the current
speed. As the current speed increases, it becomes necessary to decrease the
boom angle with respect to the shoreline, i.e., the boom angle becomes
progressively parallel to the current direction to prevent splash-over,
drainage, and entrainment (see Section 3.4 and Figure 3.6).
In most cases, a second boom or several layers of boom are required to
ensure that no oil reaches a sensitive area(s) or resource(s) at risk.
Redirection of oil away from a section of shore without recovery may
prevent contact with the oil at one location. The oil remains mobile,
however, and may come into contact with the shoreline at another
location, i.e., a less sensitive location, presumably with less impact.
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(a)

Redirection Away from Shore Without Recovery

Direction of oil

Sensitive area

(b)

Single or Multiple Redirection Boom(s)
to an On-water Recovery Point

Direction of oil
On-water
recovery point

Sensitive area

Figure 3.3
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Nearshore Redirection Away from the Shore
(a) without and (b) with Recovery of Oil

A Field Guide to Oil Spill Response on Marine Shorelines

section

3.4 ON-WATER REDIRECTION TOWARDS SHORE
Objective
This tactic uses booms or other barriers to divert the oil on the water
towards a pre-selected shoreline location for subsequent collection
and recovery. This can be used to prevent oil from reaching a specific
vulnerable down-drift section of shoreline or resource.

Description
Redirection booming involves diverting the oil either in nearshore areas or at
the shoreline. Booms can be deployed in a number of configurations to redirect
oil as shown in Figure 3.2. The most appropriate configuration depends on:
the size or area of the approaching slick;
the amount of redirection necessary; and
flow conditions (currents) in the deployment area.
When boom is deployed at an angle in nearshore waters, the objective is
to change the direction of oil movement rather than to place a barrier in
the slick path to contain or control the oil. A single boom can redirect oil
over a swath that is equal to approximately ¼ to ½ of the boom length. If
the slick is wider than this length, multiple or cascading booms would be
required to incrementally alter the location of the oil, as is shown in the
cascading configuration in Figures 3.2 and 3.4. It is usually easier to deploy
and maintain several short sections of boom than a single, long section.
In higher flow conditions, redirection is typically more effective than
exclusion booming (see Section 3.5) as boom(s) can be set at a higher
angle. At the shoreline, the higher deployment angle can redirect the oil
to a selected location(s) where it can be collected and recovered.
Oil is redirected towards the shore usually in association with a containment
and recovery activity (Figure 3.5) either on water, using skimmers or
other recovery tactics, or at the shoreline, using trenches or sumps for
example to prevent the oil from remobilizing (see Section 3.7).
Redirection can be used in combination with a shore-seal boom (Section 3.6)
to minimize the amount of contact between the oil and the intertidal
zone, by providing a seal at the land/water interface (Figure 3.4).

Applications
Redirection can be used to divert oil towards a location(s) where shoreline
cleanup may be easier and/or more effective or to protect a specific
down-drift vulnerable area(s) or resource(s) at risk. For example, oil
approaching a marsh could be diverted towards a chosen landfall, such as a
sand beach, that is up-current of the marsh. From a protection viewpoint,
this would prevent oil from entering and damaging the marsh.
A Field Guide to Oil Spill Response on Marine Shorelines
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Single or Cascading Redirection Boom(s) and Shore-seal Boom

Direction of oil

Recovery point–
skimmer deployed
on water or from shore

Sensitive area
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Shore-seal boom

Figure 3.4

On-water Redirection of Oil Towards the Shoreline

Figure 3.5

Oil is redirected towards the shoreline during the
1999 T/V Estrella Pampeana spill, River Plate, Argentina.

A Field Guide to Oil Spill Response on Marine Shorelines

Current Velocity (in knots)

section

Figure 3.6

Shoreline Boom Deployment Angles

From an operational viewpoint, (a) the marsh would not be damaged
as a result of treatment or cleanup operations, (b) it is considerably
easier to clean a sand beach than a marsh, and (c) access and staging is
usually easier from the beach. This technique can also be used up-drift
of a location when current speeds or breaking waves preclude exclusion
booming or when there is insufficient boom available for exclusion.

Constraints and Limitations
The effectiveness of nearshore booms is limited by current speed and breaking
waves and by the accumulation or presence of floating debris and ice. In low
current conditions, a boom can be deployed almost perpendicular to the
shore to maximize the swath of oil that can be redirected. As current speed
increases, it becomes necessary to decrease the boom angle with respect to the
shoreline to prevent splash-over, drainage, and entrainment (Figure 3.6).
Even with a higher boom angle, entrainment is likely to occur if removal or
recovery of the oil cannot keep pace with the oil accumulating against the
apex of the boom and the shore. As the angle of deployment narrows with
respect to the shoreline, the swath of oil that can be redirected decreases.
More boom and possibly a cascading sequence of booms (Figure 3.4)
may be required to redirect all of the slick towards the shore.
In most cases, second booms or several layers of boom are required to
ensure that no oil reaches a sensitive area(s) or resource(s) at risk. In
other words, the oil is redirected to a less sensitive location.
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3.5 ON-WATER EXCLUSION BOOM OR BARRIER
Objective
Exclusion booms or barriers are used adjacent to the shoreline to
prevent oil from coming in contact with a specific section of shore
or a specific vulnerable resource at risk in the shore zone.

Description
This activity can include a number of nearshore, conventional
booming strategies to provide a barrier around a resource at risk or
across an embayment, e.g., a pocket beach, lagoon entrance, or river
mouth. This is shown in Figure 3.7. Contact is prevented by forcing
the oil to move in a different direction from what it would follow
naturally. Recovery may or may not be part of the strategy.
Bubble barriers can be used to prevent oil from entering channels, such as sea
water intakes or loading berths. These are fixed pipes laid on the channel bed
through which air is pumped. These pipes may be several hundred metres long.
Textile barriers with long skirts can be used in low-energy environments
to exclude oil from wetlands and reed beds, particularly in freshwater
environments. Exclusion barriers can be deployed when flushing or
washing wetlands and reed beds to contain released oil for recovery.

Applications
Exclusion booms can prevent oil from coming into contact with
shorelines or from entering bays or other nearshore areas. If a resource
such as an aquaculture site is located entirely in the nearshore zone,
the exclusion boom can be deployed around part of the site to redirect
oil away or to completely encircle the site to prevent contact (bottom,
Figure 3.7). Aquaculture sites are usually fixed or anchored installations
that may not be easily moved if they are within a spill path.

Constraints and Limitations
On open coasts, the wave height and velocity of the surface current control
the effectiveness and feasibility of a proposed boom deployment. When
current speeds or the size of the slick preclude the simple deployment of a
boom across the path of a slick, the booms may have to be deployed at an
angle (Figure 3.6) or in a cascading formation (Figure 3.2) to be effective.
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Single or Multiple Exclusion Boom

Direction of oil
Anchor lines
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area

Direction of oil
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Figure 3.7

On-water Shoreline and Nearshore Exclusion Booms

The feasibility of exclusion booming may be limited by water depths
and by the accumulation or presence of floating debris and ice. The size
of the area to be protected by the booms may be a limiting factor.
A single boom may be effective in very calm waves and no or low current
flow conditions. In most cases, a multiple set of booms is required
to ensure exclusion, particularly with variable tidal currents.
Exclusion booms or barriers can prevent oil from contacting the
shoreline or a resource at one location. Without recovery, however,
the oil remains mobile and comes into contact with the shoreline
at another location, presumably with a lesser impact.
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3.6 ONSHORE CONTAINMENT WITH
SHORE-SEAL BOOM
Objective
Shore-seal booms are used to contain and recover oil at the shoreline or to
minimize the degree of contact between the oil and the intertidal zone by
creating a barrier that can be effective with changing tidal or wind-driven
water levels. This tactic may be used to prevent stranded oil from
remobilizing and to prevent oiling or re-oiling at down-drift locations.

Description
Shore-seal boom, also known as shoreline boom, intertidal boom, and beach
boom is designed to maintain a barrier against oil movement as the water level
rises or falls. A shore-seal boom is shown is shown in Figure 3.8. The boom’s
water-filled lower chambers provide ballast and assume the contour of the
shore when grounded. This same “skirt” presents a subsurface oil barrier when
afloat as shown Figure 3.9. A similar type of boom can be fabricated on site
by draping a sorbent roll over a conventional boom or a log boom. This has
a similar design concept and may be effective in calm water conditions.
Shore-seal booms can be set perpendicular to (across) the shore to act as a
barrier to the alongshore movement of oil (Figures 3.8 and 3.10) or deployed
parallel to the water line to minimize contact between the oil and the shore
or to prevent stranded oil from remobilizing (Figures 3.9, 3.11, and 3.23).

Applications
Apart from the primary application where tidal water levels change, this
type of boom is useful in areas where the water level is relatively constant.
The boom provides a seal at the land/water interface that is generally better
than can be achieved by conventional booms, even in still or calm water
conditions. When oil is directed towards a selected shoreline location(s)
for collection and recovery using conventional boom (Figure 3.5), it would
be appropriate to attach one section of shore-seal boom to provide a seal
at the land/water interface to minimize contact with the shoreline.

Constraints and Limitations
This type of boom is relatively stable in shallow water due to the two water-filled
chambers that sit below the waterline. It is susceptible, however, to rolling
over, which renders it ineffective in the presence of breaking waves.
Grounded shore-seal boom cannot be repositioned when the
ballast chambers are filled with water. Moorings must therefore be
designed to allow the boom to move vertically but also to stay in
place or have little lateral movement as the tidal level rises.
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Figure 3.8

Shore-seal boom deployed across the waterline
acts as a barrier to alongshore movement of oil.

(a)

(b)

Air
Air
Water
Ballast

Figure 3.9

Shore-seal boom is deployed at the shore-water
interface, where water levels are expected to change
(a) afloat and (b) aground.

In cold temperatures, the water in the ballast chamber may freeze so that the
ability to contour the shore zone is lost with the loss of flexibility of the seal.
The effectiveness of shore-seal boom is limited by current speed and the slope
of the shoreline and by the accumulation or presence of floating debris and ice.
Boom effectiveness decreases as the slope of the shore zone increases.
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Figure 3.10

A shore-seal boom can be deployed across the intertidal
zone to prevent alongshore movement of oil and/or
redirect and contain against the shoreline.

Figure 3.11

Oil is contained on or against the shoreline
by use of boom.
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3.7 ONSHORE CONTAINMENT BY
BARRIERS, BERMS, SORBENTS, OR SUMPS
Objective
Berms, sorbents, and sumps are used to contain oil on a beach for recovery
as it comes ashore, to prevent remobilization of stranded oil, or to prevent
waves from over-washing a beach and carrying oil into backshore areas.
Description
Berms can be constructed on a beach parallel to the waterline to contain
oil, with or without a ditch or trench to collect oil as it is washed
ashore. This is shown Figures 3.12 and 3.13. If oil has stranded
when water levels are high, i.e., during spring tides, a berm can be
constructed near the lower limit of the oil to prevent the oil from
being remobilized by wave action before cleanup can take place.
Ditches, trenches, or sumps can collect oil as it is washed ashore for
recovery by skimmers or other physical removal techniques. If oil has
stranded when water levels are high, i.e., during spring tides, a ditch
can be constructed near the lower limit of the oil to prevent the oil from
being remobilized by wave action before cleanup can take place.
Sorbents can be placed on a shore in the intertidal zone or near
the high-water level to collect oil as it is washed ashore.
Barriers or dams can be built across overwash channels to
prevent oil from being carried by waves over a beach into a
backshore lagoon or marsh as shown in Figure 3.14.
These protection barriers or collection systems are usually constructed
using conventional earth-moving equipment, such as graders,
front-end loaders, bulldozers, or backhoes.

Applications
Berms or barriers can prevent oil from stranding on the upper beach or being
carried over a beach onto backshore areas. The berm or barrier should be
constructed at or near the predicted upper high-tide level to catch oil as it is
carried up a beach by breaking waves. Berms and barriers are particularly
appropriate when low overwash channels provide an unobstructed pathway for
waves to carry oil into sheltered backshore lagoons or marshes (Figure 3.14).
Earth-moving equipment can construct berms or ditches along long
sections of beach in a short time. These may remain unmaintained
for some time if constructed above the highest tide levels.
Oil that is collected in ditches, trenches, or sumps is easier to
recover than oiled beach sediments. If recovered, this oil will not
be remobilized or re-oil adjacent or down-drift shorelines.
If cleanup cannot take place before the stranded oil is remobilized,
berms or ditches can be constructed near the lower limit of the
oil, provided they would not be destroyed by wave action.
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Trench
Spoil Berms
Figure 3.12

Beach Berm and Trench Parallel to the Shoreline

Constraints and Limitations
The feasibility and effectiveness of berms are limited by the size of the area to be
protected and the time available to deploy equipment or to construct berms.
The berm should be at or above the anticipated highest tide level. If the
barrier or berm is constructed too far down the beach face, then the
effectiveness is compromised by breaking waves which may go over the
berm. If it is located in an overwash channel that would be overtopped
by high tide levels (Figure 3.14), it may be necessary to construct the
berm or dam using sand bags or other more durable materials.
Berms or dams are more easily constructed on sand beaches that have
an appropriate weight-bearing capacity for the required equipment. The
ability of the equipment to operate is limited by the steep beach slopes
and pebble/cobble size sediments found on other types of beaches.
Sorbents put on a shore and kept in place by stakes or other anchoring
devices may require frequent change-outs. This tactic is typically labourintensive and can generate a large volume of oily waste materials.
Depending on the character of the stranded oil and the sediment size,
the trench or sump should be lined to prevent oil penetration into the
sediments. Only weathered, viscous oils on fine-grained (sand) beaches will not
penetrate. Lining also prevents swash action from mixing oil and sediment.
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Figure 3.13

Digging a Collection Trench on a Sand Beach

Figure 3.14

Low Overwash Channel on a Sand Barrier Beach
with a Lagoon in the Backshore
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3.8 ONSHORE EXCLUSION BY
CONTACT BARRIER
Objective
Specific vulnerable resources or small sections of shoreline can be
protected from contact with oil by using a chemical or water barrier,
or a physical barrier or cover placed over the shoreline.

Description
This tactic includes a number of options or techniques.
Flooding (deluge) or low-pressure washing hoses are used to form a
water barrier and simultaneously move oil away from the shoreline. These
techniques are described in Sections 5.3.1, 5.3.2, and 5.3.3. This hydraulic
approach keeps the shore wet when it would otherwise be dry and raises the
water table in a beach to reduce the amount of oil that can penetrate the
sediments. As oil is washed ashore, the water barrier prevents the oil from
contacting the shore-zone materials and the down-slope water movement
carries the oil towards the water line where it can be contained and recovered.
A physical barrier, such as plastic sheeting, geotextile, or sorbent material,
can prevent contact and protect underlying materials as shown in
Figure 3.15. Generally, the barrier material is staked or held down
by sandbags, cobbles, or other weights.
Chemicals are applied to either a natural shoreline or manmade
shoreline structures to form either a contact barrier or a surface that
reduces the adhesion of oil. Shoreline cleaning agents, conventionally
used to remove oil already stranded on the shoreline, are also used
as an adhesion-inhibitor. These are decribed in Section 5.6.2.

Applications
The impact of this protection tactic is usually low, provided that
the operational activities themselves do not affect the organisms
or resources that are being protected.
Water or hydraulic barriers use pumps and hoses with a header
placed above the high tide level. Nearshore and/or shore-seal booms
can be used to contain the oil for recovery (see Section 3.6).
Physical barriers, such as plastic sheeting, rolls of sorbent materials, or other
fabrics (usually called geotextiles), have been used on several spills. In these
cases, extensive shoreline cleanup operations were prevented by the timely
deployment of protective materials. This type of physical barrier is primarily
used for riprap, harbours, docks, wharves, crib work, or other manmade
structures where oil would likely be difficult to access or remove.
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Figure 3.15

Contact Barrier Deployed Along a Permeable Manmade
(Riprap) Shoreline

Many of these types of permeable structures act as reservoirs for the
oil to slowly leach out if the shoreline is not protected or cleaned. This
type of barrier also successfully prevents oil from coating the shore
where logs, debris, or vegetation may be present. It is a slow and difficult
process to clean up large oiled logs, particularly in remote areas.
When used as a pre-oiling protection tactic, chemical dispersants or
shoreline cleaning agents are more effective for light and some medium
types of oils. An advantage of this technique is that the agents dissolve in
water and therefore do not require removal. This could be a disadvantage,
however, as multiple applications may be necessary if the oil is still a threat
after several tidal cycles. Due to concerns about using chemicals, this tactic
is more appropriate for manmade structures such as piers and seawalls.

Constraints and Limitations
Flooding or water barriers involve the use of pumps and hoses that could
require regular or continuous maintenance. This operation may have to
be maintained for several days while oil is moving onto a shoreline.
The primary constraints for physical barriers are the time and resources
required to cover long sections of coast. High winds and strong wave
action could make deployment and maintenance difficult. Plastic sheeting
can tear easily, whereas geotextiles are more resistant and sturdier.
Geotextile barriers have been deployed on open coasts where wave heights
were up to 0.5 m and maintained a continuous protective barrier in
areas with tidal ranges up to 5 m. Physical barriers are most suited
to harbours and other manmade shorelines. It might not be practical
to cover wide intertidal areas, except in very sheltered waters.
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3.9 CHANNEL EXCLUSION BY BOOMS,
BARRIERS, OR DAMS

Figure 3.16

Exclusion Boom Deployed Across a Channel

Objective
Oil is prevented from coming into contact with a specific section of shoreline
or a vulnerable resource at risk by deploying a boom or constructing a
barrier or dam in a small inlet, stream channel, canal, or ditch.

Description
This tactic includes the following options.
Booms or ﬁlter barriers are deployed to contain oil on the water surface.
These allow water to pass normally through the channel while preventing the
movement of oil on the surface. Conventional booms or shore-seal booms
can be anchored across the channel (Figure 3.16) or at an angle if required
by the speed of the current flow (Figure 3.6). Barriers can be fabricated from
available materials, such as fencing or nets, combined with sorbent materials
as shown in Figure 3.17. Barriers in tidal channels should be designed to
allow for the rise and fall of the water level and for current reversal.
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Figure 3.17

Channel Barrier – Silt Screens

Dams can be built using available materials, such as fill, planks, or
sandbags. To avoid disrupting the local ecology, water flow should usually
be maintained, particularly in streams and tidal environments. Single
or multiple culverts, pipes, and siphons should be designed based on the
lowest anticipated water level, flow volumes, and the potential for oil to
build up against the dam and become entrained with the water passing
through the pipe system. An earth dam with multiple siphon pipes is
shown in Figures 3.18 and 3.19. Dams can be constructed quickly using
earth-moving equipment, such as front-end loaders or bulldozers.
Bubble barriers prevent oil from entering channels, such as sea water
intakes or loading berths. Bubble barriers are fixed pipes laid on
the channel bed and may be several hundred metres long.

Applications
Booms, filter barriers, dams, and bubble barriers prevent oil from entering
backshore or backwater areas through narrow or small inlets, stream channels,
canals, or ditches. This concept has also been used on a larger scale, for
example, constructing a dam in a 500-m wide and 20-m deep tidal passage.
When necessary, water flow can be maintained using underwater pipes or
underflow techniques. Examples of this are shown in Figures 3.18, 3.19, and
3.20. Allowance must be made for the reversals of current direction in tidal
channels. This can be achieved by placing filter barriers made of sorbent
material between two lines of staked wire or fencing as shown in Figure 3.17.
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Figure 3.18

Channel Barrier – Underflow Dam

Constraints and Limitations
Selecting and designing practical and effective methods for
excluding oil from channels are usually based on the width and
depth of the channel and the water velocity. In areas where river
or tidal flow is not an issue, blocking a channel, canal, or ditch
without culverts or pipes can result in ponding from the backup of
rainfall. Allowance should therefore be made for possible flooding.
The deployment and effectiveness of barriers and booms are
limited by current speed, although well designed filter barriers
are generally more effective in higher velocity currents than
conventional booms. The effectiveness of booms or berms may
be limited by breaking waves in the nearshore zone and by
the accumulation or presence of floating debris and ice.
The effectiveness of this approach can be limited by the time
available to deploy equipment or to construct dams or barriers.
Two or more barriers are often required as a single barrier
may not be enough to exclude all the oil.
Exclusion booms or barriers may prevent oil from contacting
the shoreline at one location but, without recovery of the oil,
may result in contact at another location, where it presumably
will have less impact, i.e., a less sensitive location.
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Figure 3.19

Earth Dam with Multiple Siphon Pipes

Figure 3.20 Channel Barrier – Sand Bags, Wood, and Underflow Pipes
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3.10

SHORELINE PROTECTION STRATEGIES
FOR SPECIFIC TIDAL ENVIRONMENTS

Estuaries, deltas, and tidal inlets are similar coastal environments characterized
by a combination of tidal flow and/or river or tidal channels. These are
critical factors when developing on-water strategies for shoreline protection.

3.10.1 ESTUARIES
Estuaries are partially enclosed bodies of water in which fresh river waters
mix with marine salt waters. Estuaries are a transition zone in which the
salinity and water level are constantly changing as a result of tidal action.
Estuaries are typically sheltered from open ocean waves and currents.
Estuaries are categorized on the basis of their dominant water circulation patterns.
In a salt wedge estuary, the river outflow (freshwater) exceeds the marine
input (saltwater). There is little mixing and a distinct density front is
created at the surface where the fresh and salt water converge (Figure
3.21). As shown in Figure 3.22, this front creates a dynamic physical
barrier that oil cannot cross. Such a front controls the transport of surface
oil in estuaries. The location of a density front changes with the tides.
In a stratified or vertically mixed estuary, density fronts are less important
as the river output is less and turbulence induces more mixing.
River discharge varies seasonally. In winter, runoff and flow may be
lower or even absent. With the onset of thaw in the upstream drainage
basin, a period of high peak flow often coincides with the breakup
of the river ice. Discharge then decreases through the summer.
Estuaries are typically very productive ecosystems and often include
salt marshes and tidal flats that are priority protection areas. An
on-water recovery protection strategy in an estuary is primarily an
open-water operation that would be carried out by offshore recovery
teams, rather than shoreline protection or shoreline cleanup teams.
On-water recovery can take advantage of the natural barriers created by
density fronts where surface oil typically concentrates. Protection could
involve the use of redirection boom, exclusion boom, or tidal channel barrier
strategies deployed and maintained in areas with reversing tidal currents.
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Figure 3.21 A density front is created where sea water and fresh (low
salinity) water converge. Arrows indicate direction of flow.

Figure 3.22 Oil is trapped at the density front. The turbid
brackish water (left) is lighter in colour.
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3.10.2 DELTAS
Deltas are created by the accumulation of sediments at river mouths.
They are dominated by freshwater outflow into the ocean and form
at the coast where river flow slows down and can no longer
transport all the sediments that are carried downriver.
Large deltas, such as the Fraser or Mackenzie River deltas, have
multiple distributory channels and are navigable waterways. In such
large deltas, the lower reaches of the river channels are typically
tidal and therefore have the characteristics of an estuary.
Small deltas are common everywhere and form when waves or currents
are unable to redistribute the sediment load offshore or alongshore and
it is carried to the shoreline. Small deltas are particularly common
in low wave-energy environments at the heads of bays and fjords.
The key factor to consider for developing a response strategy for an oil spill
near a delta is that oil may enter the lower sections of the river channels
with a flooding tide. This oil would eventually meet the seaward-moving
fresh river water, generally at a density front as shown in Figure 3.22.
The following factors must be considered when dealing with a spill
in the lower reaches of a river.
Oil is moved downstream by unidirectional flow but reversal or
upstream flow can occur in the lower sections of the channels when
tides or a storm surge (meteorological tide) force water upstream.
The oil/water flow is contained within individual channels
except during the relatively short period of peak runoff.
River banks and adjacent delta flats are usually water-saturated
so that often oil will not readily stick to the sediments at
the edges of the channels. If the sediments are well-sorted
pebbles and cobbles, however, oil can easily and quickly
fill the pore spaces between these sediment particles.
The channels usually widen towards the river mouth so that
current velocities slow down. It should therefore be easier
to deploy deflection and diversion booms in these lower
reaches of the river channels than farther upstream where the
currents are stronger due to the more constricted flow.
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River discharge varies seasonally. Flow in winter may be very low or
even absent. There is a period of high peak flow when the channel and
upstream drainage basin begin to thaw that often coincides with breakup
of the river ice. Discharge then decreases throughout the summer.
Oil that is carried to the sea from a river spill is often contained within
the density fronts that are common at the mouths of delta channels
where the fresh river water converges with the denser saline ocean
water. This natural, dynamic barrier may contain the oil and prevent
it from spreading alongshore onto the adjacent marine shorelines.
Examples of possible dam barriers for use in channels are given in Section 3.9.
Examples of booming strategies for river and delta channels are
shown in Figure 3.23.

Auxilliary
Main

Shore-seal Boom

Figure 3.23 Channel Boom Deployment Strategies
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3.10.3 TIDAL INLETS
Tidal inlets occur where water from a backshore lagoon or bay passes
through a relatively narrow opening to the open sea. If the entrance to the
lagoon or bay is wide, as in the case of most estuaries, the ebb and flow of
the tide is physically unrestricted. Where a spit or barrier beach has grown
across an embayment or estuary, however, a narrow opening or inlet is
created through which the tidal waters must pass as they ebb and flow.

Physical Character
Inlets usually form on coasts when sediments build up and form a spit or
barrier beach across a bay or estuary which changes the shape of the shoreline, as
shown in Figure 3.24. Sediments are also redistributed in the nearshore areas
adjacent to the inlet to form shoals and shallow areas that usually
have a distinctive and recognizable pattern.
Due to the constricting effect of the inlet on the tide, current speeds are greatest
in the narrowest part of the throat of the inlet. Sediments that are carried through
the throat of the inlet by the ebbing or flooding tides are deposited as the current
slows down after passing through the throat. This results in the formation of shoals
or underwater deltas on either side of the inlet throat, as shown in Figure 3.25.
The ebb-tidal delta that is created on the ocean side of the inlet is usually entirely
underwater, even at low tide, as these sediments are also reworked by wave
action. This reworking by waves gives a typical rounded character to the outer
part of the ebb delta. This is shown as the “swash platform” in Figure 3.25.

Figure 3.24 Aerial View of Tidal Inlets – Open Ocean to the Right
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The flood-tidal delta that is created on the lagoon or bay side of the inlet is
usually completely underwater at high tide, but largely exposed at low tide.
Not all inlets appear exactly as shown in Figure 3.25. On coasts with a
dominant longshore drift of sediment in one direction, there may be barrier
beaches that overlap in the inlet, creating a tidal inlet channel parallel to
the coast. The same features of the tidal inlet are recognizable, although
the deltas likely would be strongly skewed in the direction of the drift.

LAGOON
Flood Tidal Delta
Flood
Channel

Ebb Shield
Flood
Ramp
Ebb Spit
Throat

Marginal
Flood
Channels

Swash
Platform

Swash
Platform

Main Ebb
Channel

OCEAN

Ebb Tidal Delta

Figure 3.25 Features of Tidal Inlets

Tidal Currents
The pattern of tidal currents is partially controlled by the shape
and character of the channels and shoals of the ebb and flood
deltas. These effects are more important during the lower half of the
tidal cycle when parts of the deltas are exposed or very shallow.
Current patterns at an inlet are controlled by the varying water depths
and the outflow from the bay or lagoon. At the low-water slack, as the
tide is turning from ebb to flood, the water in the lagoon or back bay
often continues to drain out. If a large volume of water is entering the
bay from rivers or if the narrowness of the inlet throat does not allow all
the water to empty out of the bay in the available time, then this drainage
continues after the tide has turned. If the bay cannot drain within the
ebb time period, the water level on the bay side of the inlet is still higher
than the water level on the ocean side during the early flood-tide stage.
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The length of time that the ebb drainage encroaches into the flood tidal
cycle is controlled by the amount of water that must drain through the
inlet, combined with the narrowness of the throat of the inlet. The volume
of water draining out of the inlet is a function of (a) the area and depth of
the bay or lagoon, (b) the tidal range, and (c) the amount of river input.
If the amount of drainage is small or the inlet is wide, the drainage
may not significantly affect the incoming flood tide. If the bay is not
fully drained by the end of the slack period of low tide, the rising water
level on the ocean side pushes the flood tide into the inlet. The ebb
continues to run through the centre of the throat and the main ebb
channel, draining the bay for as much as 1 or 2 hours while the flood
attempts to enter the throat by one or both marginal flood channels.
This is shown in Figure 3.26. This current pattern continues until the
water levels in the bay and the ocean are equal, at which point the ebb
drainage ceases and the flood tide is able to enter the inlet unimpeded.
The pattern of the currents through the tidal cycle can be summarized
as a sequence of stages in which there is a distinct change
in location, direction, or water movement.
Stage 1: Low Tide to Early Flood Tide
In the absence of an outflow from the bay through the inlet,
the currents would normally be slack during the turn from
the ebb to the flood tide. In reality, however, during this
period of ebb drainage after the turn of the tide, there is
a strong seaward flow (often referred to as a “tidal jet”) in
the central inlet throat and in the main ebb channel.
At the same time, there is a landward flow toward and into
the throat of the inlet in one or both of the marginal flood
channels. At this tide stage when the water level is still relatively
low, the main body of the flood delta (the flood ramp and the ebb
shield in Figure 3.26) is exposed so that both the ebb drainage and
the flooding currents must use channels on either side of the delta.
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during early ebb stage

Figure 3.26 Tidal Inlets – Mid-flood and Early Ebb Currents

Stage 2: Mid-ﬂood Tide to High Tide
After the ebb drainage finishes, when the water levels are the same
on both sides of the inlet, there are only flood currents in the inlet
system. The currents are initially confined to the channels on the
margins of the flood-tidal delta and the maximum flood current
speeds usually occur after mid-tide when the flow is still restricted
by the flood tidal delta. This is shown in Figure 3.26(b). As the
water level rises, the flood tidal delta is progressively submerged
until water can flow completely across the entire delta, at which
time the current is less restricted and the speed is slower.
Stage 3: Early to Mid-ebb Tide
As the tide turns, the tidal currents are initially slack for a period
of several hours and then they reverse direction. If there is
river drainage into the bay or lagoon, the currents flow seaward
as these waters drain though the bay. The flood-tidal delta is
submerged at this stage. The currents are strongest in the inlet
throat (the “tidal jet”). This is shown in Figure 3.26(b).
Stage 4: Mid-ebb to Low Tide
As the water level falls, the flood tidal delta is progressively exposed
until water can flow around the margins of the flood tidal delta only
during the late-ebb stage. The speeds of the ebb currents usually
increase as the tide falls and reach a maximum just before low tide as
the outflowing waters become more and more restricted in the channels.
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Response Strategies for Tidal Inlets
If the objective of a response is to prevent oil from entering or exiting a lagoon
or bay through a tidal inlet, the feasibility of a protection strategy is affected
by current speed, current direction, and water depth. Inlets are very dynamic
environments in which all three of these variables change continuously.
The following must be considered when developing a practical strategy.
Response actions will likely be least successful in the throat of
the inlet as currents are always faster in this location.
Current conditions and water depths change continually
and quickly, usually within a matter of hours.
For oil located in a bay:
redirection and/or recovery of oil during an ebbing tide is more likely
to be successful on the bay side of an inlet as a confused sea often
develops on the ocean side where waves and tidal currents interact;
ebb currents are likely to be strongest in a bay
during the last hours before low tide.
On the ocean side:
oil would be transported into the inlet near the shore in one or both of the
marginal flood channels only during the initial stage of a flooding tide;
during a flood tide, after the ebb drainage ceases, redirection
and/or recovery of oil is more likely to be successful on the bay side
of an inlet where the waters are sheltered from wave action;
after the ebb drainage ceases, the flood tide would carry
oil in the channels around the flood tidal delta;
flood currents are likely to be strongest during
the 2-hour period after mid-tide.
Based on this knowledge, some possible strategies for redirection and recovery
using nearshore (on-water) and shoreline booming tactics are shown in Figure 3.27.
During Stage 1 – early flood, oil could be (a) redirected in marginal
flood channels towards the shore for recovery or (b) away from the
shore towards open water to bypass the inlet. In Figure 3.27, as the
longshore drift is from the right, the strategy shown would be for
oil being transported towards the inlet from this direction.
By Stage 2, the focus likely shifts to a strategy of redirection
towards the sheltered beaches on the backside of the barrier by
deploying cascading booms in the channels in the lagoon.
With the onset of the ebb (Stage 3), oil could be redirected away
from the inlet throat, in the area of the shallow but submerged
ebb shield and towards the back-barrier beaches.
As the water level lowers with the tide, booming is
feasible only in the channels (Stage 4).
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Stage 1 – Early Flood

Stage 3 – Early Ebb

Stage 2 – Mid-flood

Stage 4 – Mid-ebb

Figure 3.27 Tidal Inlets – Booming Strategies

A Field Guide to Oil Spill Response on Marine Shorelines

59

3

60

A Field Guide to Oil Spill Response on Marine Shorelines

section

4. Treatment Tactics for
Different Types of Shoreline
4.1 INTRODUCTION
This section provides guidelines for selecting and applying appropriate response and
treatment options for the basic types of shoreline along the marine coasts of Canada.
The types of shorelines referred to in this field guide follow the Environment
Canada shoreline classification system used for both the Shoreline Cleanup
and Assessment Technique (SCAT) and environmental emergency mapping
(Sergy, 2008). These shoreline types and the sections in which they are
discussed are listed in Table 4.1. On a more general level, regional shoreline
characteristics of the coasts of Canada are described in Owens (1994).
Environment Canada’s classification system is based primarily on a combination
of the morphology and substrate character of the shoreline. In most cases,
substrate is defined by the grain size (diameter) of the sediment.
Boulder
Cobble
Pebble

> 256 mm
64 to 256 mm
4 to 64 mm

Granule
Sand
Mud/Silt/Clay

2 to 4 mm
0.06 to 2 mm
< 0.06 mm

For comparison, 4 mm is about the width of a pencil, 64 mm is approximately the
size of a tennis ball, and 256 mm is a little larger than a soccer ball (225 mm).
Flats, beaches, cliffs, platforms, and ramps are morphological characteristics
of the shoreline type, with the differences based primarily on slope. Flats
are almost level, less than 5°. Beaches vary from 5° to >35° but are most
often in the lower half of that range. Cliffs range from very steep (35°)
to vertical and platforms and ramps typically range from 5° to 35°.
Each of the sixteen types of shorelines are discussed in Sections 4.2 to 4.17
under the following headings.
Definition
Character
Behaviour of Oil
Sensitivity
Summary of Tactics
Precautions
Tactics are described in terms of those “preferred” or “possibly applicable
for small amounts of oil” and for both surface oiling conditions and subsurface
oiling conditions when this is appropriate. Use of the term ‘preferred’ means
that those tactics are generally considered appropriate and are a practical
option in comparison to other tactics. Appropriate is based on factors such
as net environmental benefit, operational resources, efficiency, safety and
waste generation. The actual determination of whether a tactic is appropriate
is case-specific and conducted when planners evaluate the operational
feasibility of proposed treatment strategies and tactics (see Figure 2.2)
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Specific definitions of subsurface oil for different permeable substrate
materials are provided in Owens and Sergy (2004a).
High tidal ranges and remote sites significantly influence the response
strategies and treatment tactics selected for use. The same types of
shoreline are found in either of these conditions. The adaptations that are
required to deal with these conditions are discussed in Section 4.18.
Submerged and sunken oil in nearshore environments are discussed in
Section 4.19 as these may be included within shoreline cleanup operations.

Table 4.1

Marine Shoreline Types
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6DQG%HDFK

6DQG%HDFK





%HGURFN±6ORSLQJ5DPS
%HGURFN±3ODWIRUP

0L[HG6HGLPHQW%HDFK
 3HEEOH&REEOH%HDFK
 %RXOGHU%HDFK
 0XG)ODW
 6DQG)ODW
 0L[HGDQG&RDUVH6HGLPHQW)ODW
 0DULQH:HWODQG±6DOW0DUVK
 3HDW6KRUHOLQH
 7XQGUD&OLII6KRUHOLQH
 ,QXQGDWHG/RZO\LQJ7XQGUD6KRUHOLQH
 6QRZFRYHUHG6KRUHOLQH

0L[HG6HGLPHQW%HDFK
3HEEOH&REEOH%HDFK
%RXOGHU%HDFK
0XG)ODW
6DQG)ODW
0L[HG6HGLPHQW)ODW
3HEEOH&REEOH%RXOGHU)ODW
:HWODQG
3HDW6KRUHOLQH
7XQGUD&OLII±,FHULFK
7XQGUD&OLII±,FHSRRU
,QXQGDWHG/RZO\LQJ7XQGUD
6QRZ

* Snow is included as a discrete type of shoreline although it is only applicable
seasonally. Other winter ice shorelines (Ice Foot, Frozen Swash, Frozen
Spray/Splash, and Grounded Ice Floes) are included in Section 4.3.
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4.2 BEDROCK SHORELINE
Definition
Bedrock shorelines consist of impermeable outcrops of consolidated native rock.

Subtypes
Bedrock shorelines include cliffs, ramps, terraces, and platforms.
Bedrock cliﬀs are sloped faces >35° with notches, caves,
sea arches, and sea stacks created by erosion in some
areas. A bedrock cliff is shown in Figure 4.1.
Bedrock ramps are inclined slopes ranging from >5° to <35°.
Platforms are almost horizontal, with an overall slope of <5°.
Bedrock shorelines with ramps and horizontal
platforms are shown in Figures 4.2 and 4.3.
Terraces are characterized by step-like ramps or platforms.

Character
Resistant bedrock outcrops, such as granites, are stable whereas
non-resistant types of bedrock, such as the sandstone of Prince
Edward Island, are easily abraded by waves and ice action. The
surface may erode at rates of up to several centimetres a year.
The surface can be irregular with numerous cracks,
crevices, joints, and depressions.
Sediment veneers may overlay bedrock platforms but the platforms
are usually patchy and range from sand to boulders.
Exposed or high wave-energy and sheltered lower wave-energy
bedrock shorelines differ in terms of the character of the
intertidal biological communities they support.
Bedrock shorelines have a stable surface on which a zonation of plants
and animals is common in the intertidal zone. Biological communities
are usually more prolific in the subtidal or lower intertidal zones.
On coasts where ice is common, there are few attached intertidal organisms
due to the reduced growing season and ice abrasion. This is particularly
true on exposed bedrock shorelines with steep slopes. As the biological
community is usually scraped off the bedrock by ice every year, plants and
animals survive only in cracks and crevices where they are protected.
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Figure 4.1

Bedrock Cliff

Figure 4.2

Bedrock Ramp
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Figure 4.3

Bedrock Platforms

Behaviour of Oil
As bedrock is impermeable, stranded oil remains
on the surface of the outcrop.
Oil may pool in depressions on bedrock platforms, terraces, or ramps.
Oil that collects in cracks and crevices may not be
physically removed by wave and ice action.
Oil is more likely to be deposited in the upper half of the intertidal
zone. The lower tidal zones usually remain wet during low tidal
water levels and have a biofilm that prevents adhesion of the oil.
Oil often does not strand on exposed coasts due to
wave reflection. If stranded, the oil may be rapidly
washed off by wave action, i.e., in days to weeks.
On exposed coasts, oil may be splashed above
the limit of normal wave action.
Oil that comes ashore in sheltered locations is likely to be deposited
as a band on the upper intertidal zone near the last high-water level.
Heavy oils or weathered crude oils can persist for months
to years in sheltered locations as there is insufficient
wave energy to remove them naturally.
Even in sheltered locations, light oils are likely to be washed off
a bedrock surface in a short time, i.e., in days to weeks.
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Sensitivity
On exposed coasts, plants and animals often inhabit cracks and crevices where
they are protected from wave or ice action. These are the same locations where
oil might be deposited and persist.
On sheltered bedrock shorelines, sensitivity to oil can be high due to the
combination of potential oil persistence and rich biological communities.
Sensitivity varies with the intertidal zonation. Whereas oil is more likely
to be deposited in the drier upper half of the intertidal zone, biological
communities are typically more prolific in the lower intertidal zone.
The lower half of intertidal bedrock outcrops usually stays wet, even when
exposed, and has a biofilm so that oil often does not adhere to the bedrock
surface or to plants.
Viscous or weathered oils can smother organisms in this zone but
would otherwise have less impact than light products or fresh crudes
on biological communities present in the lower intertidal zone.
Light products or fresh crude oils stranded in the upper half of the
intertidal zone could flow downslope with a falling tide and affect
biological communities in the lower tidal zones due to the higher
concentrations of harmful components found in these types of oil.
Overall, ice-scoured bedrock outcrops do not have extensive, diverse, or rich
biological communities.
Biological communities are more likely to be affected by large amounts
of oil than by small oil concentrations and by light refined oils, such as
diesel, than by heavy oil products (bunker fuels) or weathered crudes.

Summary of Tactics
Tactics for responding to oil on a bedrock shoreline are summarized in Table 4.2.

Preferred Response Options – Surface Oil
Natural recovery is the preferred option on exposed high wave-energy
coasts, particularly early in the open-water season. This option is
less appropriate for heavy oils or weathered crude oils on a sheltered
coast where the oil is likely to persist longer. Natural recovery may
not be appropriate immediately before freeze-up as the oil would be
encapsulated by ice and potentially remobilized during the next thaw.
Natural recovery may be appropriate for volatile oils such as gasoline
due to safety concerns caused by fumes, ignition, and flashback. If
necessary, light or volatile oils can be removed using low-pressure,
ambient-water washing, preferably carried out from a safe distance away.
Flooding is appropriate for light or medium oils, but is of little practical value
for very viscous or heavy oils.
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Physical washing can be practical and efficient for removing oil
from bedrock surfaces.
Low-pressure, ambient-water washing of light and some medium
oils can minimize ecological impacts (see precautions below). If
the water is deep enough, washing from a boat or barge prevents
shore-zone organisms from being trampled. Removed oil should
be contained and collected by booms and sorbents or skimmers.
High-pressure, ambient-water washing and low-pressure,
warm/hot water washing can be useful for more viscous oils
that cannot be removed by low-pressure, ambient-water washing.
Physical abrasion of sedimentary bedrock may be used to
accelerate erosion and sloughing off of the surface layer.
Manual removal of all but volatile oils is recommended for
small amounts of oil, but foot traffic should be controlled
to minimize damage to organisms and habitats.
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Small amounts of oiled vegetation may be removed by manual cutting.
Hand-deployed vacuum systems are effective for removing light oils
such as diesel or medium/heavy oils collected in tidal pools and hollows.
Foot traffic should be controlled to minimize damage to organisms and
habitats. For safety reasons, this technique cannot be used to remove gasoline.
Sorbents can be deployed to passively collect small amounts
of light to heavy oils. Foot traffic should be controlled to
minimize damage to organisms and habitats.
Dispersants can be used on a flooding tide on those types of oil for which
the product is designed, commonly light or medium oils. Dispersants
can be effective for small amounts of oil if applied correctly.
Bioremediation may be effective to remove oil residue and for bulk oil removal.

Typical Combinations of Response Tactics
Oiled debris is removed manually, followed by manual removal
using hand tools, vacuum, or sorbents in tidal pools.
Flooding and ambient low-pressure washing are
used along with collection and recovery.
Shoreline cleaners are used with flooding and/or ambient lowpressure washing, followed by oil collection and recovery.

Precautions
On steep bedrock outcrops, be very careful not to slip or fall, particularly
on exposed shorelines (open coasts) where there is strong wave action or ice.
In areas with plants (seaweeds) and animals (barnacles, mussels,
etc.) in the shore zone, avoid washing oil from the upper to lower
intertidal zones. The lower intertidal zones are often not oiled and
cleanup can cause more damage if oil is washed downslope or if
foot traffic leads to trampling. Avoid this potential damage by
working only during the upper half of the tidal cycle (during the
flooding tide from mid-tide to high-tide and during the ebb to
mid-tide) when the lower tidal zones are always under water.
The biological effects of high-pressure water washing (including steam
cleaning and sandblasting) must be considered, as these tactics can
remove healthy organisms. Spot washing may be used to remove oil if
no organisms are present or if the oil has already smothered or killed
the biological community. Even if the oil has killed them, removing
plants and animals may delay recolonization due to changes in habitat.
Avoid spraying freshwater on intertidal communities.
Avoid excessive vegetation cutting as this may kill the plants and
remove the protective cover for smaller organisms and wildlife.
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4.3 GLACIAL AND SOLID ICE SHORELINE
Definition
This type of shoreline is composed of ice that occurs where glaciers or
ice shelves reach the coast, permafrost is exposed, or solid seasonal ice
forms as a layer on the shore.
Note: This section addresses only the ‘ice’ component of the
shoreline. On shorelines with seasonal ice, the ice forms on the
surface of the sediment or bedrock in the form of frozen swash or
spray or an ice foot. In these situations, both the surface layer of ice
and the underlying geological substrate of the shoreline (as addressed
in other sections) are considered when planning a response. Oil
behaviour and the selection of treatment strategies also take into
account whether the underlying sediments are frozen or not frozen.

Subtypes
Shoreline conditions vary according to the source of the ice as described here.
Glaciers that reach the coast create an ice shoreline, as shown
in Figure 4.4. Glaciers can ‘calve’ as ice breaks off the glacier
front to form tidewater glaciers. The ice front of a slow
moving or retreating glacier may melt without calving.
Ice shelves are present on coasts in the Canadian Arctic Ocean where
ice sheets extend over the sea and float on the water. The ice shelves
range in thickness from a few hundred metres to over 1000 metres.
Shorefast ice (or an “ice foot”) forms on arctic shorelines and
most shorelines on the Atlantic coast each winter. The seaward
edge of the ice foot is often a vertical or steep face.
Frozen wave splash, spray, or swash can form a coat of ice on an
intertidal or backshore surface. This is shown in Figure 4.5.
Ice floes of various sizes can be stranded on a shore. These originate
from the breakup of sea ice or from calving tidewater glaciers.
Fresh water flowing downslope from the backshore towards
the intertidal zone can freeze and may mix with the sea
water ice of an ice foot or frozen splash and spray.
Erosion of the tundra can expose permafrost at the shore.
Ice can form within a beach when water freezes
in the interstitial spaces of sediments.
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Character
Ice is impermeable.
Solid ice can be associated with the formation of an ice-foot, tidewater
glaciers, an ice shelf, or exposed permafrost. A coat or thin layer of
ice can form on any substrate material if the air temperature is below
freezing even if the temperature of the sea water is above freezing.
Ice surfaces range from an eroding face on a calving tidewater
glacier ice front, a thin sheet of frozen spray, or a melting
exposed permafrost surface or thawing ice foot.
Shore-zone ice ranges from a vertical face to a low-angle slope.

Behaviour of Oil
Oil behaves differently on the various forms of shoreline ice
depending on the character of the surface or texture of the ice,
which are linked to the temperature of the air-ice boundary.
The presence of an ice foot or a frozen layer of ice prevents
oil from making contact with the shoreline substrate.
Oil washed onto the exposed surface of the ice is not likely to
adhere except when the air temperature is below freezing.
During freeze-up, oil on the shore or stranded on the
shore-zone ice during a period of freezing temperatures can
become covered and encapsulated within the ice.
During a thaw cycle or if the surface of the ice is melting and
wet, oil is unlikely to adhere to the ice surface and will remain
on the water surface or in shore leads. Oil may be splashed
over the ice edge or stranded above the limit of normal wave
action. The stranded oil can then be incorporated into the
shore-fast ice if temperatures fall below freezing again.
If oil becomes stranded on the substrate in between ice floes
and on the floes themselves, its behaviour would be influenced
by a combination of ice and that substrate material.
Ice in beach sediments, either frozen interstitial or
groundwater, can prevent the penetration of stranded oil.

Sensitivity
Ice surfaces do not support significant plant or animal life.
Marine mammals may use the edge of the ice to
haul themselves out of the water.

70

A Field Guide to Oil Spill Response on Marine Shorelines

section

Figure 4.4

Glacial Ice Shoreline

Figure 4.5

Variations of Seasonal Ice Shorelines – Frozen Spray
and Frozen Swash in the Intertidal (lower right)
and Supratidal Zone (upper left)
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Summary of Tactics
Tactics for cleaning oil from glacial and solid ice shorelines
are summarized in Table 4.3.

Preferred Response Options – Surface Oil
As ice shorelines are not sensitive, oil removal tactics on the ice
itself do not usually have significant environmental effects.
Natural recovery is the preferred option on exposed coasts. This option is less
appropriate for heavy oils or weathered crudes on a sheltered coast where the
oil is likely to persist longer. It may not be appropriate immediately before
freeze-up as the oil could become encapsulated by the ice and potentially
remobilized during the next thaw. When there is no physical energy to remove
the oil, natural recovery does not take place until spring melt and breakup.
Natural recovery is the safest option for volatile and light oils
such as gasoline. This type of oil can also be removed by one
of the physical washing techniques, preferably from a safe
distance as fumes, fire, and flashback are risks to consider.
Flooding or low-pressure ambient-water washing are practical and
efficient for removing low to medium viscosity oil on shore-fast ice if the
adjacent sea is ice-free and air temperatures are above freezing. The oil
can be flushed onto the surface of the water for containment and recovery.
This washing option can minimize ecological impacts that might result
if stranded oil remobilized. Washing from a boat or barge is preferred if
the water is deep enough. The edges of shore-fast ice are often steep so
that washing from a boat or barge may be the only practical option.
High-pressure, ambient-water washing and low-pressure, warm/hot
water washing may be useful for more viscous oils that cannot
be removed by low-pressure, ambient-water washing.
Manual removal of medium and heavy oils is recommended for small
amounts of oil, but safety is a primary concern on slippery ice surfaces.
Mechanical removal may be efficient in some circumstances
where equipment is available and can be deployed safely.
Sorbents can be deployed to collect small amounts
of low to medium viscosity oils.
Vacuums can be used to collect light and medium viscosity oils.
For example, rope mops can be deployed using cranes to sweep
ice surfaces or to collect oil from pools, cracks, or crevices.
Burning of pooled or collected oil on the ice surface
is applicable for all but the most viscous oils.
As it is important to minimize the generation of waste in remote
areas, removing the oiled ice in combination with melting and then
collection of the oil or direct burning may be the preferred option.
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Preferred Response Options – Subsurface Oil
Oil may be encapsulated on an ice surface by freezing
wave spray. The oil/ice can be removed as blocks using
chain saws or mechanical cutters, e.g., “Ditch Witches”.

Precautions
Be very careful not to slip and fall on ice.

A Field Guide to Oil Spill Response on Marine Shorelines

73

4

4.4 SOLID MANMADE SHORELINE
Definition
These shorelines consist of manmade (anthropogenic) structures
that are composed of impermeable materials.

Subtypes
Solid manmade features and structures vary greatly in design, form,
and material. They include structures for moorage (docks, wharfs,
and marinas), protected anchorages (breakwaters), commercial
activities, and backshore protection (seawalls).
This type of shoreline includes historic structures and archaeological
or historic sites in the intertidal or backshore areas.

Character
Solid manmade structures have stable, impermeable surfaces consisting of
a wide range of materials such as concrete, metal, plastic, and wood. The
surface of each of these materials is different in texture and roughness.
The structure may present a vertical face, such as a dock or wharf or be sloped, as
a solid sea wall. Examples of solid manmade structures are shown in Figure 4.6.

Behaviour of Oil
Solid manmade structures are considered to be impermeable. Oil would coat
the surfaces or penetrate a few millimetres in open grain woods or concrete.
These structures are built of a wide range of materials, each of which has a
different surface texture and roughness. The adhesion potential will vary with
the type of oil and the material. For example, one type of oil may not stick to a
smooth, sloping metal surface, but may stick to a vertical, rough concrete surface.
Oil generally behaves in a similar way on solid manmade structures
as on bedrock shorelines, as both are impermeable.
Oil is more likely to be deposited in the upper half of the intertidal zone.
The lower tidal zones usually stay wet and often have a biofilm.
Often oil does not strand on exposed coasts due to wave reflection. If stranded,
the oil may be washed off rapidly by wave action, i.e., in days to weeks.
Oil may be splashed above the limit of normal wave action on exposed coasts.
Oil that comes into sheltered locations is likely to be deposited as a
band near the last high-water level on the upper intertidal zone.
In sheltered locations, because of the relatively low wave-energy conditions,
heavy oils or weathered crudes may persist for months or years as
there is insufficient energy to remove these types of oil naturally.
Even in sheltered locations, light oil will probably be washed off a
solid manmade surface in a short time, ranging from hours to days.
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Figure 4.6

Solid Manmade Shorelines – Concrete Seawall and Boat Ramp

Sensitivity
Manmade historic, cultural, and archaeological structures typically have a
high social value and are assigned a high sensitivity. They may be relatively
fragile in the context of intrusive treatment tactics. Both oil and the methods
used to remove it can deface or alter the physical integrity of such structures.
Most other solid manmade structures are relatively low
in sensitivity, although their importance and priority will
vary with location and human use, e.g., outer breakwater
structures compared to inner harbour recreational areas.
As moorings, docks, and seawall walkways are frequently used by people,
there is a high potential that people will come in contact with the oil.
Biota attached to these structures are usually treated as less
sensitive than those on bedrock shorelines. There are usually
fewer biological communities on solid manmade structures
than on bedrock shorelines as many have smooth surfaces and/
or are vertical so there is less intertidal area for colonization.
Fish may frequent the waters in the shade and shelter at the
base of structures such as seawalls, docks, and wharves.
On coasts where ice is common on water or on shore, the biological
community is usually scraped off the surface every year, so that
plants and animals can only survive in cracks and crevices where
they are protected. As a result, ice-scoured solid surfaces do not
have extensive, diverse, or rich biological communities.
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Summary of Tactics
Tactics for cleaning oil from solid manmade shorelines are summarized in Table 4.4.

Preferred Response Options – Surface Oil
Historic structures, particularly those made of wood or stone,
must be treated as a special case to minimize physical damage or
degradation. These types of structures should be cleaned only after
appropriate consultation with federal and/or provincial agencies and
subject matter experts. Non-aggressive, labour-intensive manual
methods are typically used to clean oil from historic structures.
Natural recovery is preferred for low human use areas or on high-wave
energy exposed coasts. This option is less appropriate for heavy oils or
weathered crude oils on a sheltered coast where the oil is likely to persist
longer or for structures with high human use. Natural recovery may
not be appropriate immediately before freeze-up as the oil would be
encapsulated by ice and potentially remobilized during the next thaw.
Natural recovery may also be a good choice for light, volatile oils
such as gasoline due to safety concerns related to fumes, ignition, and
flashback. If necessary, volatile or light oils can be removed by using one
of the ambient-water washing techniques, preferably from a safe distance.
Physical washing can be practical and efficient for oil on
solid manmade shorelines.
Low-pressure, ambient-water washing of light and some medium
oils can minimize ecological impacts (see below for applications to
avoid). As manmade surfaces are often steep, washing from a boat or
barge is preferred if the water is deep enough. Removed oil should
be contained and collected by booms and sorbents or skimmers.
High-pressure, ambient-water washing and low-pressure,
warm/hot water washing may be useful for more viscous oils that
cannot be removed by low-pressure, ambient-water washing.
On surfaces where no organisms are present, such as ice-scoured
manmade surfaces, high-pressure washing techniques,
steam cleaning, or sandblasting may be appropriate.
High-pressure, warm/hot water washing techniques with the
spray nozzle held only 10 cm from the oiled surface have been used
successfully to remove viscous oils on historic stonework and plaster.
Manual removal of all but volatile oils is recommended
for small amounts or small areas of oil.
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Sorbents can be deployed to passively collect small amounts
of low to medium viscosity oil.
Dispersants and shoreline cleaners can be used on oil types for
which the product is designed and are effective for small amounts
of oil if properly applied. Note that government approval is typically
required for use of dispersants and shoreline cleaners.

Typical Combinations of Response Tactics
Shoreline cleaners can be combined with flooding or
low-pressure washing to remove and collect the oil.
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Precautions
Avoid all unnecessary access to oiled manmade historic, cultural,
and archaeological structures until there is a special treatment plan.
Control civilian access on oiled mademade structures
to avoid tracking and spreading the oil.
On steep manmade structures or those with shelves, be
extremely careful to avoid falls and slips, particularly on
open coasts where there is strong wave action or ice.
If there are plants, e.g., Fucus sp. and animals, e.g., barnacles and
mussels, in the intertidal zone, avoid washing oil from the upper into
the lower intertidal zones. These lower intertidal zones often are not
oiled and more damage can be caused if oil is washed downslope during
cleanup. This can be avoided by working only during the upper half
of the tidal cycle (the flooding tide from mid-tide to high-tide and the
ebb to mid-tide) when the lower tidal zones are always under water.
Avoid high-pressure, warm/hot water washing (including steam
cleaning and sandblasting) if there are healthy organisms in the
area. When organisms are present, these techniques may be of value for
spot washing if the oil has already smothered or killed the biological
community. Removing the plants and animals, even if they have been
killed by the oil, may delay recolonization due to habitat modification.

4.5 PERMEABLE MANMADE SHORELINE
Definition
These shorelines consist of manmade (anthropogenic) features
and structures that are composed of permeable material(s).

Subtypes
Permeable manmade features and structures include a wide range of
designs, such as berms, breakwaters, bulkheads, cribwork, dikes, gabion
baskets, piers, seawalls, rip-rap, and artificial islands. They also include
shore land extensions, landfill, and areas filled for flood control. Examples
of permeable manmade structures are given in Figure 4.7.
This type of shoreline includes historic structures and
archeological or historic sites, for example, cobble fish weirs.
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Figure 4.7

Permeable Manmade Shorelines: cobble fish weir
archeological site (top photo), gabion baskets (middle photo),
and a cobble/boulder seawall (bottom photo)
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Character
Permeable manmade structures are composed of various sizes
of materials with open spaces between the materials leaving
them permeable to oil and water penetration.
Materials include sand, pebbles, boulders, concrete blocks, crushed
rock, sand bags, soil, tires, or pre-cast interlocking concrete shapes.

Behaviour of Oil
Oil behaves in a similar way on manmade permeable structures as on
shorelines with natural sediments. This is a function of the size of the
material which is described in Sections 4.6 through 4.9. For example,
permeable shorelines made up of large quarried rock, that is more
than 256 mm in size, are similar to boulder shorelines and gabion
baskets of cobble and pebble are similar to pebble/cobble shorelines.
Manmade materials, such as fill or concrete forms, are no different
than naturally occurring materials in terms of how the oil behaves.

Sensitivity
Manmade structures of historic, cultural, and archeological
value are considered to be highly sensitive. They may
be relatively fragile in the context of intrusive treatment
tactics. Both oil and the methods used to remove it can
deface or alter the physical integrity of such structures.
Permeable manmade structures are built primarily to stabilize
the shoreline, act as sea defences, or protect docks and
harbours. They are generally not considered to be sensitive
except when they are historically significant or have been
constructed to provide a specific artificial biological habitat.
Biological productivity is typically higher on permeable
manmade shorelines than on solid manmade shorelines as
the open pore structure provides additional habitat.
Structures in zones of high human use present
a high potential for human/oil interaction.
As these structures are stable, they may provide habitats similar
to those of the natural base materials. In particular, they may
provide a substrate for a similar type of biological colonization
as occurs on bedrock, mixed, pebble/cobble or boulder sediment
shorelines as discussed in Sections 4.2, 4.7, 4.8, and 4.9.
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Summary of Tactics

Preferred Response Options
Preferred response options for removing surface and subsurface oil from
permeable manmade shorelines are related to the size of the material in
the structure and follow the recommendations and guidelines presented
in Sections 4.6 to 4.9 which address those types of materials.
More aggressive treatment strategies and tactics can
be considered for manmade structures than for a
natural beach consisting of the same material.
For smaller, heavily oiled structures, such as a cobble-filled
gabion basket, it may be more cost- and time-efficient to remove
and rebuild the structure than to attempt to clean it.
Historic structures are usually made of wood or natural or worked
stone. They must be treated as a special case to minimize physical
damage or degradation. Such structures should be cleaned only after
appropriate consultation with federal and/or provincial agencies
and subject matter experts. Non-aggressive, labour-intensive
manual methods are typically used to clean historic structures.

Precautions
Avoid large-scale removal of coarse (large-sized) materials as this is not
usually practical. If such materials are removed, they should be replaced
immediately. Coarse materials/sediments could provide a strong armour
layer and would probably not be replaced naturally. Removal without
replacement could therefore lead to shoreline retreat in the form of erosion.
Generally avoid washing oil from oiled into unoiled zones,
particularly in areas that are colonized with plants and animals.
Avoid flushing techniques that only move the oil deeper into the
shoreline sediments or permeable materials of the structure, unless
they also flush the oil out for recovery. Warm or hot water could
temporarily mobilize viscous oil that would then penetrate more
deeply into the substrate material. The loss of heat as the oil moves
through the material or sediments or as it makes contact with cool
or ambient groundwater may cause the oil to be redeposited at a
deeper level within the permeable materials of the structure.
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4.6 SAND BEACH
Definition
A sand beach is composed of sand with grains ranging from
0.0625 to 2.0 mm in diameter. There may also be small amounts
(less than 10%) of granules, silts, or clay.

Subtypes
Sand beaches are subdivided based on the dominant size of the sand.
Coarse-sand beaches have larger grains of sand (0.5 to 2 mm in diameter)
and usually have steeper slopes and poorer weight-bearing capacity.
Fine-sand beaches (grain size less than 0.5 mm) have a
flatter slope and are typically more compacted and provide
better traction and higher weight-bearing capacity.
An oiled sand beach is shown in Figure 4.8.

Character
Very dynamic, mobile, unstable surface layer.
Even a relatively low level of wave action, e.g., waves 10 to 30 cm high,
can easily change the surface level on a sand beach by as much as
10 cm in one tidal cycle.
During storms, large waves can lower or raise a beach surface
by as much as 1.0 m in a few hours. These processes can result
in erosion, mixing, or burial of stranded oil.
On exposed coasts, beaches are typically narrower and elevations
lower during winter months as sediment is redistributed to the
adjacent nearshore zone, with a buildup of intertidal sediments
by constructive wave action in spring and summer months.
Sediment supply to sand beaches is highly dependent
on local source and supply conditions.
Most types of vehicles usually have good traction on sand
beaches. Traction can be a problem in the lower intertidal zone
due to water-saturated sediments or above the normal intertidal
zone because of soft wind-blown sands. Reducing tire pressure
partially compensates for low weight-bearing capacity.
Slopes are typically 5° to 20° but can vary from less than 5° to 35°.

Behaviour of Oil
Permeable for some medium and all light oils.
As pore spaces are small, medium and heavy oils are
not likely to penetrate more than 25 cm.
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Figure 4.8

Sand Beach with Dark Patches of Oil in Supratidal Zone

Burial and/or mixing of oil can occur easily and quickly. On exposed
coasts, sand is very mobile and even in sheltered areas, the gentle
shifting of the surface layer may cover the oil.
Light oils can readily penetrate a medium- or coarse-grained
sand beach and mix with groundwater. Light oils can also be
re-floated and transported by changing tidal water levels.
Oil is less likely to stay stranded in the lower intertidal zones as these remain
wet due to backwash and groundwater flowing out of the beach. All but
highly viscous or dense oils would be re-floated and carried up the
beach by a rising tide and will then concentrate on the upper beach.

Sensitivity
The biological productivity and sensitivity of sand beaches are
relatively low. Exposed and semi-exposed sand beaches are dynamic
and support only a few species of mobile, burrowing animals.
Biological productivity increases in protected, low wave-energy
environments which tend to have a higher organic component.
Sand beaches are common resting or foraging habitats for shorebirds.
Public and private beaches provide waterfront access to people.
Seasonal recreational human use significantly increases sensitivity
and the potential for people coming into contact with the oil.
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Summary of Tactics
Tactics for cleaning oil on sand beaches are summarized in Table 4.5.

Preferred Response Options – Surface Oil
Natural recovery is recommended for small spills of light oils
on exposed coasts and in remote areas.
Flooding can remove light and medium oils. Effectiveness decreases
as the viscosity of the oil increases.
Manual removal is preferred for most oils, as little unoiled material is
removed. Effectiveness decreases as the area of oiled sediments increases.
Mechanical removal is often appropriate for long sections of beach
with high concentrations of oil on the surface of the beach.
Graders are the preferred heavy equipment as they
scrape up only a thin layer of oiled sand.
Front-end loaders have a less accurate depth of
cut and bulldozers are a last resort.
Factors to be considered when comparing the selection of
manual and/or mechanical removal techniques include:
size of the area to be cleaned;
access to area;
time available for cleanup; and
amount of oiled sediment that must be handled, transferred,
and disposed of.
Sorbents can be useful to collect oil as it washes ashore, although
their effectiveness decreases as oil volumes increase. Use of large
amounts of sorbent material can create a waste disposal problem.
Wet and dry mixing and sediment relocation accelerate the weathering
and removal of oil in sediments. Sediment relocation in particular
may be an important polishing step for stained sands that remain after
other treatment to remove bulk oil has been completed. Wet mixing
has been used successfully to separate and recover oil from sands.

Typical Combinations of Response Tactics
Flooding or floating oil into lined collection trenches or sumps,
followed by recovery with vacuums or skimmers;
Manual or mechanical removal followed by mixing or sediment relocation.
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Preferred Response Options – Subsurface Oil
Flooding and low-pressure ambient-water washing can remove
light subsurface oils. Effectiveness decreases as viscosity,
penetration, or depth of burial of oil increase.
Manual removal is preferred for medium and high viscosity oils, as little
unoiled material is removed. For a buried layer of oil, the clean overlying
sediment should be removed and replaced to minimize sediment removal
and waste generation. Efficiency decreases as the area of oiled subsurface
sediments increases and as the depth of oil penetration or burial increases.
Mechanical removal may be an option on long sections of beach with
high concentrations of subsurface oil. Removing subsurface oil can involve
large volumes of material with low concentrations of oil. Clean overlying
sediment should be removed and segregated from deeper oily sediment.
Graders are the preferred heavy equipment if the oil is not deep as they
scrape only a thin layer of oiled sand. Front-end loaders have a less accurate
depth of cut and bulldozers are a last resort. When selecting manual and
mechanical removal techniques, the following factors must be considered:
size of the area to be cleaned;
time available for cleanup; and
amount of oiled sediment that must be
handled, transferred, and disposed of.
Wet and dry mixing and sediment relocation accelerate weathering
and removal of oil by water and physical abrasion. Sediment relocation
in particular may be an important polishing step for stained sands that
remain after other treatment to remove bulk oil has been completed.

Precautions
Avoid removing too much sediment as natural replacement rates
are slow in many areas. Excessive removal could lead to erosion.
Avoid mixing clean and oiled sediments. In particular,
avoid mixing oil into clean subsurface sediments except
as a planned strategy of mixing or sediment relocation.
Concentrations of oil in the sediment are typically low.
Removing the sediment generates a large volume of lightly
oiled waste, which then requires transfer and disposal.
Avoid spillage from graders. If more than one machine is used, generate
separate windrows rather than try to move sand successively up a beach.
Avoid tracking oil into clean areas. With both vehicles and personnel, always
work from a clean area towards an oiled area to avoid cross-contamination.
During manual cleanup, avoid over-filling collection bags or containers in
order to minimize spillage and to prevent bags or containers from breaking.
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4.7 MIXED SEDIMENT BEACH
Definition
A mixed sediment beach is composed of sand plus any
combination of granules, pebbles, and/or cobble.
Sand is 0.0625 to 2.0 mm in diameter, granules are 2 to 4 mm in diameter,
pebbles range from 4 to 64 mm in diameter, and cobbles range from
64 to 256 mm in diameter. For comparison, 4 mm is about the width of
a pencil, 64 mm is approximately the size of a tennis ball, and 256 mm
is a little larger than a soccer ball (225 m) or a basketball (240 mm).
The interstitial spaces (voids) between the coarse pebble/cobble
fractions are in-filled with sand or granules as shown in Figure 4.9.
This important characteristic distinguishes a mixed
sediment beach from a pebble/cobble beach.
Although mixed sediment beaches are sometimes called
‘gravel beaches’, the term is non-standard and is used to
describe various other types of sediment shorelines.
A mixed sediment beach is shown in Figure 4.10.

Subtypes
Mixed sediment beaches are sometimes subdivided due to differences
in oil penetration and treatment tactics selected. The subtypes are:
ﬁne-mixed (sand/granule/pebble) and
coarse-mixed, which includes larger cobble material.
In delta environments, the channel margins or mid-channel bars are
frequently characterized by pebble and cobble sediments from which
most of the sand has been washed out to leave a coarse-sediment surface
layer that is underlain by mixed sediment. The sand and other fine
sediments tend to accumulate in areas where the currents are slow.
On low-lying arctic tundra shores, wave action may push sand
or gravel deposits on to the backshore. These “perched beaches”
rest directly on the vegetation or on a peat mat which is
often exposed on the seaward face of the beach ridge.
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Character
The surface layer often consists predominantly of coarser sediments
(pebbles and cobbles) with increasing amounts of sand and granules
in the subsurface.
There is often a steep section in the upper half of the intertidal zone and the
coarse sediments provide poor traction for vehicles and sometimes for workers.
The lower intertidal zone is often predominantly sand.
Supply of the coarse sediments to this type of beach is usually a very
slow process. In most cases, coarse sediments that are removed are
replaced only at a very slow rate, i.e., decades, or not at all.

Sand

Pebble/cobble

(Fine sediment)
Well packed beach material

(Coarse sediment)
Porous beach material

Mixed
(Fine/Coarse sediment)
Assumes the porosity
character of the
finest sediments,
i.e., the sands

Figure 4.9
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The interstitial spaces between the coarse
pebble/cobble fractions are in-filled with
sand or granules in a mixed sediment beach.
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Figure 4.10

A mixed sediment beach is composed
of sand plus any combination of granules,
pebbles (bottom right), or cobbles (upper left).

Behaviour of Oil
The coarse fractions (pebbles and cobbles) are in-filled with the finer sands and
granules. How the oil behaves is determined more by these finer fractions.
From an oil fate perspective in terms of penetration, retention, and persistence,
this type of beach is similar to a sand beach or sand/granule beach.
From a response operations perspective in terms of weight-bearing capacity
and cleanup techniques, this type of beach is more like a pebble/cobble beach.
Oil residence time or persistence is primarily a function of the type of oil, the
depth of penetration or burial of the oil, and wave-energy levels on the beach.
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Depth of oil penetration is primarily a function of the viscosity of
the oil. Depth of burial or reworking of oiled sediments is primarily
a function of wave-related beach erosion and recovery processes.
These beaches are permeable only for some medium oils and all light oils.
Light oils can readily penetrate a medium- or coarse-grained sand beach
and mix with groundwater and/or be transported by changing tide levels.
Medium or heavy oils penetrate through the mixed sediments less readily
than on a coarse sediment beach. Oil that does penetrate, however, is
more likely to persist in the subsurface of a mixed sediment beach.
Oil is less likely to stay stranded in the lower beach zones as these
remain wet due to wave action and groundwater flowing out of the
beach. All oils except those that are highly viscous or dense would
be refloated and carried up the beach by a rising tide. As a result,
oil is more likely to concentrate on the upper intertidal zone.
The frost table in a beach acts as a lower limit for oil penetration into
the sediments. In arctic and subarctic regions, during the first weeks
of summer after the ice foot or fast ice melts, the depth of thaw ranges
from only a few centimetres to 0.5 m. As the summer progresses and
the ice in the beach melts, the depth to the frost table increases to as
much as 1.0 m or more by mid- to late August. The frost table moves
closer to the surface again with the onset of freezing temperatures.
Asphalt pavements commonly form in upper- or supra-intertidal zones where
weathered medium and heavy oils create a stable oil-sediment conglomerate.
Usually only the surface layer of sediments is reworked by normal wave
action. Oil that penetrates below the surface may not be physically
reworked except during infrequent, high-energy storms.

Sensitivity
Sensitivity of a mixed sediment beach to oil and to treatment is low
to medium. As few animals or plants can survive the continuous
reworking of the coarse sediments, exposed or semi-exposed beaches
support little life, particularly in the upper intertidal zone.
The most common biota are burrowing or mobile species.
Sensitivity is higher in the lower sections of the beach or
in sheltered wave environments that tend to be more stable
and where organisms are more likely to be present.
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Summary of Tactics
Cleanup tactics of oil on mixed sediment beaches are summarized in Table 4.6.

Preferred Response Options – Surface Oil
Natural recovery may be an acceptable option for small spills, low to
medium viscosity oils, or on exposed coasts, and/or in remote areas. It
may not be appropriate immediately before freeze-up as the oil would be
encapsulated by ice and potentially remobilized during the next thaw.
Flooding is a non-intrusive technique that can wash mobile and/or
light oil from surface sediments for collection. Effectiveness
decreases with increasing viscosity and stickiness of oil.
Low-pressure, ambient-water washing can flush mobile oil from surface
sediments for collection. This is more effective for viscous oils than flooding,
but effectiveness decreases with increasing viscosity and stickiness of oil.
Manual removal can minimize the amount of oiled and unoiled
sediment that is recovered and can be appropriate for removing
surface oiled sediments. This technique can be used to remove
patches of asphalt pavement, tar patties, and small-size oiled
debris. It becomes less practical as the amount of oiled shoreline or
sediment increases. Pointed shovels are more effective than straight-edge
shovels for removing oiled sediments on mixed sediment beaches.
Mechanical removal is effective for large volumes of most oils.
Equipment that removes as little unoiled sediment as possible is
recommended. Because of the generally poor weight-bearing capacity
of this type of sediment, front-end loaders may be the first choice, with
backhoes as an alternative. In most cases, a coastal geologist should
be consulted to determine how much material can be safely removed
from a mixed-sediment beach without having to replace sediment.
Vacuums are useful where oil has pooled on the beach surface.
Sorbents can be useful for recovering small amounts of light and medium oils.
Mechanical mixing can be used, particularly for light or medium oils.
Sediment relocation is appropriate on exposed or semi-exposed coasts
after any mobile oil has been removed or for small amounts of oiled
sediment. This approach minimizes the possibility of erosion. This technique
depends on the availability of wave energy to abrade, redistribute, and replace
the sediments or on the presence of fines (clays and silts) to remove oil.

Typical Combinations of Response Tactics
Flooding with trenches or sumps to collect oil that is floated can
be combined with vacuum systems to recover the oil.
Sediment relocation can be followed by mechanical mixing.
Bioremediation can also be used as a final polishing tactic.
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Preferred Response Options – Subsurface Oil
Flooding and low-pressure ambient-water washing can remove
volatile and light subsurface oils. Effectiveness decreases as the
viscosity, penetration, or depth of burial of the oil increase.
Manual removal is applicable for small amounts of medium and
heavier oils, as only a small amount of unoiled material needs to be
removed. For a buried layer of oil, the clean overlying sediment should
be removed and replaced to minimize sediment removal and waste
generation. Efficiency decreases as the area of oiled subsurface sediments
increases and as the depth of penetration or burial of the oil increases.
Mechanical removal can be an option for long sections of beach with
high concentrations of subsurface oil. Removing subsurface oil can
involve large volumes of material with low concentrations of oil.
Because of the generally poor weight-bearing capacity of this type of
sediment, front-end loaders may be the equipment of choice, with a
backhoe as an alternative. In most cases, it is appropriate to consult a
coastal geologist to determine how much material can be safely removed
from a mixed-sediment beach without having to replace sediment.
When selecting manual and mechanical removal techniques,
the following factors must be considered:
size of the area to be cleaned;
time available for cleanup; and
amount of oiled sediment that requires handling, transfer, and disposal.
Mechanical mixing (wet or dry) and sediment relocation accelerate
weathering and removal of oil by water and physical abrasion. Sediment
relocation, in particular, may be an important polishing step for stained
sediments that remain after other treatment to remove bulk oil has been
completed. Bioremediation can also be used as a final polishing tactic.

Precautions
Excessive removal of coarse sediments is probably the greatest concern on
this type of beach as natural replacement rates are usually very slow and
can take decades. This can lead to the beach retreating or eroding.
As concentrations of oil in sediment are usually very low, mechanical
or manual tactics for removing sediment generate large volumes
of waste that contain relatively small amounts of oil.
If there are attached animals or plants in the unoiled lower tidal zones,
avoid spreading oil into those areas when flushing or relocating sediment.
Avoid flushing techniques that only move the oil deeper into the
sediments without flushing the oil out of the beach for recovery. Warm
or hot water may temporarily mobilize viscous oil which could then move
downslope or deeper into the beach. The loss of heat as the oil moves
through the beach or makes contact with cool or ambient groundwater
may cause the oil to be re-deposited at a lower level within the beach.
A Field Guide to Oil Spill Response on Marine Shorelines
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4.8 PEBBLE/COBBLE BEACH
Definition
A pebble/cobble beach is clearly dominated by either pebbles or cobbles
or a combination of both. Pebbles are 4 to 64 mm in diameter and
cobbles range from 64 to 256 mm in diameter.
The interstitial spaces between individual pebbles or cobbles are relatively open
and not in-filled with finer material as shown in Figure 4.9. This important
characteristic distinguishes a pebble/cobble beach from a mixed sediment beach.
These beaches may include small amounts of sand, e.g., less than 10%.
Granules (2 to 4 mm diameter) are usually included in the pebble category.
This shoreline type has also been described as a ‘coarse sediment beach’.

Subtypes
This shoreline type includes pebble beach, cobble beach,
or pebble/cobble beach.
A pebble/cobble beach may have a bimodal sediment
character with sand dominant in the lower intertidal zone.
A pebble beach is shown in Figure 4.11 and a cobble beach in Figure 4.12.

Character
Pebble/cobble beaches are very permeable and have a dynamic,
mobile, unstable surface layer.
Boulders may be scattered on the beach surface.
On exposed coasts, pebble/cobble beaches are typically characterized
by a steep section in the upper half of the intertidal zone that provides
poor traction for vehicles and sometimes for cleanup workers.
Sediment supply to this type of beach is usually very slow.
It may take decades for sediment that is removed to be replaced.
The slopes on pebble/cobble beaches range from 5° to 35°.
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Figure 4.11

Pebble Beach

Figure 4.12 Cobble Beach

A Field Guide to Oil Spill Response on Marine Shorelines

95

4

Behaviour of Oil
Subsurface oiling is typical because pebble/cobble beaches are
permeable to all types of oil, except those of a semi-solid nature.
Due to the size of the material, oil-in-sediment amounts
(by weight or by volume) are usually very low, often less
than 1% unless the oil is pooled or very thick.
Oil residence time or persistence is primarily a function
of the type of oil, the depth of penetration, retention
factors, and wave-energy levels on the beach.
Depth of oil penetration is a function of the viscosity of the oil and
the size of the sediment. The larger the particle size, the easier it is
for oil to penetrate. As retention is relatively low, however, mobile
oil can be flushed naturally from these coarse sediments.
Light or non-sticky oils can be easily flushed out of the
surface or subsurface sediments by tidal pumping.
Oil is less likely to remain stranded in the lower intertidal zone
as this area remains wet due to backwash and groundwater
flowing out of the beach. All but highly viscous or dense oils
would be refloated and carried up the beach by a rising tide.
Oil is therefore more likely to concentrate on the upper beach.
Only the surface layer of sediments is usually reworked by normal wave
action. Oil that penetrates below the surface may not be physically
reworked except during infrequent, high-energy storms or run-off events.
On a bimodal beach, where there are two different physically separated
sediment distributions, then oil would be stranded only in the upper,
coarse sediment tidal zones. Where sand is present in the lower
intertidal zone, the finer sediments are typically water-saturated.

Sensitivity
Sensitivity to oil and treatment activities is low to medium.
As few animals or plants can survive the continuous reworking
of the mobile surface sediments, exposed beaches support little
life, particularly in the middle and upper intertidal zones.
Sediments in the lower sections of the beach or those in sheltered
wave environments tend to be more stable and organisms are more
likely to be present in this zone. Habitat and protection are provided
within the interstitial spaces of larger materials such as cobbles.
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Summary of Tactics
Cleanup tactics for oil on pebble/cobble beaches are summarized in Table 4.7.

Preferred Response Options – Surface Oil
Natural recovery is preferred, particularly for small spills of light oils,
on exposed coasts, and/or in remote areas. It may not be appropriate
immediately before freeze-up as the oil would be encapsulated
by ice and potentially remobilized during the next thaw.
Flooding is a non-intrusive technique that can flush mobile oil
from surface sediments for collection. Effectiveness decreases
with increasing viscosity and stickiness of the oil.
Low-pressure, ambient-water washing can flush mobile oil
from surface sediments for collection. Although this is more
effective for viscous oils than flooding, effectiveness decreases
with increasing viscosity and stickiness of the oil.
Manual removal can minimize the amount of oiled and unoiled
sediment that is collected and can be appropriate for removing
surface oiled sediments. It is appropriate for removing patches of
asphalt pavement, tar patties, and small amounts of oiled debris,
but the practicality decreases as the amount of oiled shoreline or
oiled sediment increases. Pointed shovels are more practical than
straight-edge shovels for removing oiled pebbles and cobbles.
Mechanical removal is effective for recovering a large volume of semi-solid
oil. Equipment that removes as little unoiled sediment as possible is
recommended. Because of the generally poor weight-bearing capacity
of this type of sediment, front-end loaders are often the equipment of
choice, with a backhoe as an alternative. In most cases, it is appropriate
to consult a geologist to determine how much material can safely be
removed from a pebble/cobble beach without having to replace sediment.
Sorbents could be useful for recovering small amounts of light,
medium and heavy oils.
Mechanical mixing is most appropriate for light and medium oils in
surface sediments. This tactic can be combined with sediment relocation.
Sediment relocation is appropriate on exposed coasts after any mobile
oil has been removed. It is also useful for small amounts of oiled
sediment. This approach minimizes the possibility of erosion. Sediment
relocation depends on the availability of mechanical wave energy
to abrade, redistribute, and replace the sediments. Sediment
relocation in low wave-energy environments requires mechanical
energy or the presence of fines (clays and silts) to remove oil.
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Typical Combinations of Response Tactics
Removal of oiled debris can be followed by manual removal,
vacuums, or use of sorbents on surface oil patches.
Flooding and low-pressure washing are a good combination.
Sediment relocation can be followed by mixing and/or bioremediation.

Preferred Response Options – Subsurface Oil
Flooding is a non-intrusive technique that flushes mobile
oil from subsurface sediments for collection. Effectiveness
decreases with increasing viscosity and stickiness
of the oil and its depth of penetration.
Low-pressure, ambient-water washing flushes mobile oil from
subsurface sediments for collection. While this is more effective for
viscous oils than flooding, effectiveness decreases with increasing
viscosity, stickiness, and depth of penetration of the oil.
Manual removal minimizes the amount of oiled and unoiled
sediment collected and could be used to remove small amounts of
subsurface oiled sediments. This tactic is not very practical for deeply
penetrated or buried oil. Practicality decreases as the volume of oiled
shoreline or oiled sediment increases and as the depth of penetration
or burial of the oil increases. Pointed shovels are more practical
than straight-edge shovels for removing oiled pebbles and cobbles.
Mechanical removal can be effective for recovering a large volume
of semi-heavy subsurface oil. Equipment that removes as little
unoiled sediment as possible is recommended. Because of the
generally poor weight-bearing capacity of this type of sediment,
front-end loaders are the equipment of choice, with a backhoe as
an alternative. In most cases, it is appropriate to consult a geologist
to determine how much material can be safely removed from
a pebble/cobble beach without having to replace sediment.
Mechanical mixing (wet or dry) is appropriate for light
and medium oils in subsurface sediments. This tactic can
be used in combination with sediment relocation.
Sediment relocation is also useful for small amounts of oiled
subsurface sediment and minimizes the possibility of erosion. Sediment
relocation depends on the availability of mechanical wave energy
to abrade, redistribute, and replace the sediments. Sediment
relocation in low wave-energy environments requires mechanical
energy or the presence of fines (clays and silts) to remove oil.
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Precautions
Excessive removal of sediment is probably the greatest
concern on this type of beach as it usually takes decades
for sediments to be replaced. Avoid excessive removal of
sediments as this can cause the beach to retreat or erode.
As oil-in-sediment concentrations are usually very low, mechanical
or manual sediment removal tactics generate a large volume
of waste that contains a relatively small amount of oil.
If attached animals or plants are present in unoiled lower intertidal zones,
avoid spreading oil into these areas when flushing or relocating sediment.
Avoid flushing techniques that only move the oil deeper into the
sediments without flushing the oil out of the beach for recovery. Warm or
hot water may temporarily mobilize viscous oil that could then migrate
more deeply into the beach. The loss of heat as the oil moves through
the beach or as it makes contact with cool or ambient groundwater
may cause the oil to be redeposited at a lower level within the beach.

4.9 BOULDER BEACH
Definition
A boulder beach has an unconsolidated accumulation of boulders in the shore
zone. Boulders are more than 256 mm in diameter, a little larger in size than a
basketball (240 mm). A useful rule of thumb to differentiate between boulders
and bedrock outcrops is that boulders typically are less than 4 m in size.

Character
Boulder beaches are highly permeable.
The boulders provide a stable surface layer that can be
moved only by ice, humans, and extreme wave conditions.
The subsurface of boulder beaches often consists of pebble/cobble material.
Boulder beaches frequently give way to mud or sand
tidal flats in the lower intertidal zone.
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Behaviour of Oil
Oil stranded on the upper exposed surfaces of the boulders behaves
similarly to oil on bedrock.
Oil has easy access through the large spaces between the individual
boulders, thus coating the inner protected faces of the boulder
surface and penetrating into underlying sediments. An oil-covered
boulder beach is shown in Figure 4.13.
Oil residence time or persistence is primarily a function of the type of oil
and wave-energy levels. Persistence of oil varies greatly between exposed
boulder surfaces and protected crevice and subsurface locations.
Light or non-sticky oils may be easily flushed out of the sediments
on the surface or subsurface by tidal pumping.

Sensitivity
This type of beach is stable and the boulders provide different types of
wave exposures and habitats for biological growth. The outer surfaces
provide habitat similar to that on bedrock, whereas the large spaces between
boulders are more sheltered, shaded, and damp, providing a more favourable
habitat. Productivity and sensitivity of biological growth can be relatively high,
except in areas where boulders are abraded or moved by ice action in winter.
Similar to bedrock, sensitivity for large boulders varies in
the different intertidal zones.

Figure 4.13

Heavily Oiled Boulder Beach
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Summary of Tactics
Tactics for cleaning up oil on boulder beaches are summarized in Table 4.8.

Preferred Response Options – Surface Oil
The outer exposed surfaces of boulders are similar in some ways to
a bedrock outcrop and can be cleaned using similar techniques.
The inner protected surfaces of the interstitial spaces are very
difficult to access and the options for oil removal are limited.
In most cases, all but surface oil would be difficult to recover
and natural recovery is a preferred option, particularly for small
amounts of oil. Natural recovery may not be appropriate for
any pooled oil immediately before freeze-up as the oil would be
encapsulated by ice and could remobilize during the next thaw.
Flooding washes mobile oil from surface and subsurface
sediments for collection. The effectiveness of flooding decreases
with heavier oils as they are more viscous and sticky.
Low-pressure, ambient-water washing can be used to flush mobile
oil from surface and subsurface sediments for collection. This
is more effective than flooding for heavy oils, but effectiveness
decreases as the oil becomes more viscous and sticky.
If oil can be removed from the difficult-to-access inner
surfaces by washing, this should be done before the oil
weathers and decreases the effectiveness of removal.
Manual removal could be used to remove patches of surface asphalt,
tar patties, and small areas of viscous oil, but the practicality
decreases as the amount of oiled shoreline increases.
Mechanical removal of oiled boulders may be used for smaller boulders
or small areas of boulders where oil must be removed from the inner
surfaces. In all cases, the boulders removed must be replaced with
clean boulders. This can be either new boulders from off-site sources
or the same boulders can be replaced after cleaning off the oil.
Sorbents may be useful for recovering small amounts of light,
medium and heavy oils on exposed surfaces. For small areas of
boulder beach, sorbent materials (pads, pillows, etc.) can be stuffed
into cracks and interstitial spaces to prevent oil penetration.
Bioremediation could be used as a final polishing tactic if
the nutrients can be applied in an efficient manner to ensure
that they come into contact with the residual oil.
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Typical Combinations of Response Tactics
Removal of oiled debris is followed by manual removal of surface oil.
Shoreline cleaners are combined with flooding and/or ambient
low-pressure washing and oil collection and recovery.
Flooding and low-pressure washing and/or manual removal are
followed by natural removal of residual oil that is inaccessible.
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Preferred Response Options – Subsurface Oil
There are relatively few options for treating subsurface oil on a boulder
beach and often little can be done practically to recover or treat heavy
or semi-heavy oils that penetrate into the large interstitial spaces.
In many cases, natural recovery may be the only practical option.
Flooding can be used to wash mobile oil from subsurface sediments for
collection. The effectiveness of flooding decreases, however, with heavier
oils (increasing viscosity and stickiness), and depth of penetration.
Low-pressure, ambient-water washing can be used to flush mobile
oil from subsurface sediments for collection. This is more effective
for heavy oils than flooding, but effectiveness decreases with
increasing viscosity, stickiness, and depth of penetration.
If oil leaching is a concern, the boulders could be lifted out
mechanically, either from the land side or from a barge, the
subsurface oil removed or treated, and the boulders replaced.
Sorbent materials, such as pads and pillows, can be
stuffed in cracks to prevent oil from penetrating into the
structure, although this is fairly labour-intensive.
Bioremediation could be used as a final polishing tactic if
the nutrients can be applied in an efficient manner to ensure
that they come into contact with the residual oil.

Precautions
In most cases, it is not practical or effective to remove boulders
from this type of shoreline. Boulder-size sediments could form
a strong armour layer and in most cases would not be replaced
naturally. Therefore, avoid removal without replacement as it
could lead to retreat of the beach in the form of erosion.
If there are attached animals or plants in unoiled lower tidal zones,
avoid flushing or washing techniques that spread oil onto those areas.
Avoid flushing techniques that only move the oil deeper into the
sediments without flushing the oil out of the beach for recovery. Avoid
washing with warm or hot water as this could temporarily mobilize
viscous oil that would then penetrate more deeply into the beach
sediments. The loss of heat as the oil moves through the beach or
as it makes contact with cool or ambient groundwater may cause
the oil to be redeposited at a lower level within the beach.
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4.10

MUD FLAT

Definition
Mud flats have a level or low angled sloping surface dominated
by very fine sediments – typically mud, silt, and clay with grain
sizes smaller than 0.0625 mm in diameter. This may or may not
include organic detritus and/or small amounts of sand.

Character
Mud flats:
are always flat with low-angle slopes (less than 5°);
are usually wide, but range from a few metres
to hundreds of metres in width;
are generally water-saturated and not permeable; and
have a mobile surface layer.
Mud flats are usually located adjacent to low-lying areas, lagoons,
estuaries, and river mouths (deltas) as shown in Figure 4.14. They
are most frequently located in sheltered wave-energy environments.
They are typically drained by steep-sided creeks
or channels which could hinder access.
Mud flats can be found in conjunction with boulder flats and
marshes. They are often located in the lower intertidal zone and give
way to a beach or marsh in the upper intertidal and supratidal zones.

Behaviour of Oil
Mud flats are frequently water-saturated at or just below the surface of
the sediments. The potential for natural penetration of oil is usually
limited, although light oils can mix with the water in the sediments.
Mud flats generally have a low weight-bearing capacity for both personnel
and vehicles. As a result, oil is easily driven into or mixed with subsurface
sediments where it may persist for long periods of time, i.e., years to decades.
All but highly viscous oils would be refloated and carried landward
by a rising tide. Oil is therefore more likely to concentrate
on the upper tidal zones or on the crests of dry ridges rather
than on the lower, water-wet, or water-saturated areas.
Heavy viscous oils can be buried in mud flats by storm activity.

A Field Guide to Oil Spill Response on Marine Shorelines

105

4

Figure 4.14

Mud Flat

Oil may enter the subsurface through cracks in the mud or the holes of
burrowing animals such as clams and worms and may persist for up to years.
The surface layer of a mud flat with a high tidal range or high energy
currents, e.g., Bay of Fundy or Ungava Bay, can be very dynamic. Elevation
may change by several centimetres during a tidal cycle or after periods of
wind-generated wave action. Most mud flats are in low wave zones, however,
where there is little physical movement below the active surface layer.

Sensitivity
Sensitivity to oil and treatment activities ranges from medium
to high. Mud flats are usually very productive biological habitats
with many burrowing animal species, such as snails, worms, and
clams. These organisms are often a food source for shorebirds and humans.
Due to their low weight-bearing capacity, muddy habitats are very sensitive
to any activities that mix oil deeper into the sediments where it will persist.
These shorelines are important bird habitats and are frequently
used by migrant species.
On contact with animals and birds, the impact of nonpersistent oils could
be immediate and heavier oils could fill burrows and smother organisms.
Mud flats most typically have a high sensitivity but low vulnerability
to spilled oil.
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Summary of Tactics
Tactics for cleaning up oil from mud flats are summarized in Table 4.9.

Preferred Response Options – Surface Oil
In practical terms, there are limited options for removal of oil
in this type of shoreline environment. Care must be taken to
ensure that response activities do not cause more ecological
damage than the oil. To avoid driving oil into the subsurface, less
intrusive strategies are preferred. These include herding, ﬂooding
or washing, and collection using sorbents or vacuums.
Natural recovery is the preferred option where this choice exists.
Flooding or low-pressure ambient temperature water washing
can be used to flush oil for on-water recovery.
Manual techniques using rakes or picking up by hand
could be used for smaller amounts of heavy oil.
Sorbents could be used for passive collection of light and medium oils.
If the mud is soft, foot traffic should be controlled to minimize
negative effects. If necessary, boardwalks or wide foot gear such as
snowshoes can be used to avoid trampling oil into the sediments.
Mechanical wet mixing depends on suitable weight-bearing capacity
and has been used effectively to release and recover oil in mud flats.
Barges or ﬂat-bottomed boats can be used to support operations
and personnel. These can provide a form of transport in
unforeseen conditions, such as an unexpected surge condition.

Preferred Response Options – Subsurface Oil
Manual removal may be possible if staged from an independent
weight-bearing surface or if the weight-bearing capacity of the
mud allows, as might be the case on a dried mud flat.
Mechanical wet mixing depends on weight-bearing
capacity and has been used effectively to release and
recover oil in the sediments of mud flats.
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Precautions
Plan operations in the shore zone to deal with the changing water
levels. Factor in actual as well as predicted water level conditions.
Although predicted tides are accurate at a particular site, the effects of
wave action, and winds which cause surges or set-downs, can significantly
and rapidly alter water levels in these flat-angle environments.
The weight-bearing capacity of a mud flat may vary from one place to
another. Some areas may not support the weight of a person or vehicle.
Avoid mixing oil into sediments. Subsurface oil could persist for a
very long time, i.e., years. Disturbing sediment can have an impact
even in the absence of oil, so all movement of both personnel and
vehicles in oiled and unoiled areas must be carefully controlled.
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4.11

SAND FLAT

Definition
Sand flats have a level or low angled sloping surface in which the dominant
sediment is sand with a grain size ranging from 0.0625 to 2.0 mm in diameter.

Character
Sand flats:
are flat with low-angle slopes (<5°);
are usually wide, but range from a few metres
to hundreds of metres in width;
contain finer sediments, such as mud, silt, and clay; and
have a very dynamic, mobile, and unstable surface layer.
Sands flats are differentiated from:
sand beaches by almost level slopes and less well drained sediments;
mud flats by a significant component of sand; and
mixed sediment flats by not having significant amounts
of coarse sediments (granules, pebbles, and cobbles).
Sand flats are usually located adjacent to low-lying areas,
lagoons, estuaries, and river mouths (deltas).
The weight-bearing capacity of sand flats is variable but often
low and trafficability of sand flats is typically poor for vehicles.
Migrating waves or ripples of sand are often found on sand flats.
Moving sediment can change the level of the surface by several
centimetres during a single tidal cycle or after wind-generated wave action.
Two examples of sand flats are shown in Figure 4.15 and 4.16.
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Figure 4.15

Aerial View of Sand Flat

Figure 4.16

Sand flats are almost level.
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Behaviour of Oil
Sand flats do not fully drain at low tide and many sections are
water-saturated at or just below the surface of the sediments.
The potential for oil penetration is therefore limited, although
low-viscosity oils can mix with the waters in the sediments.
All but highly viscous or dense oils would be refloated and carried
landward by a rising tide. Oil is therefore more likely to concentrate
on the upper tidal zones or on the crests of dry sand ridges rather
than on the lower, water-wet or water-saturated areas.
The frost table acts as a lower limit for oil penetration into the sediments.
In arctic and subarctic regions during the first weeks of summer after
the ice foot or fast ice melts, the depth of thaw may range from only
a few centimetres to 0.5 m. As the summer progresses and the ice in
the sediments melts, the depth to the frost table increases to as much
as 1.0 m or more by mid- to late August. The frost table moves closer
to the surface again with the onset of freezing temperatures.
Oil can become buried in sand flats, but only if it is highly viscous or dense.
Oil driven or mixed into subsurface sediments by vehicles or cleanup or
which penetrates to the subsurface through the holes of burrowing animals
may persist in the subsurface sediments for long periods, i.e., years.

Sensitivity
Sensitivity to oil and treatment activities is low to medium. Sand flats
provide habitat for a relatively high number of burrowing animals.
Biological productivity is usually lower than in mud flats but
higher than sand beaches.
In many areas, these shorelines are an important bird habitat in summer
as migrant species feed on zooplankton, insects, larvae, and worms.
The impact of non-persistent, light oils could be immediate on contact with
animals and heavier oils could fill animal burrows and smother organisms.

Summary of Tactics
Preferred options for cleaning up oil on sand flats are summarized in Table 4.10.
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Preferred Response Options – Surface Oil
From an operations standpoint, the cleanup of oil stranded
on sand flats is difficult when the weight-bearing capacity
of the sand flat is low. Care must be taken that response
activities do not cause more damage than the oil.
Natural recovery is the preferred option if possible, particularly
for small amounts of oil. It may not be appropriate immediately
before freeze-up as the oil would be encapsulated by ice and
could remobilize during the next thaw.
Flooding can be used to flush oil onto the water surface for collection.
Sorbents may be effective for low- or medium-viscosity oils.
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Manual removal or vacuums can be used for small areas of oil
and vacuums may be effective for oil pooled or collected in natural
depressions. If necessary, boardwalks or wide foot gear such as snow
shoes should be used to prevent trampling oil into the sediments.
Highly viscous oils can be removed mechanically when
the weight-bearing capacity allows safe access.
Oil can be trapped or contained on shore using trenches
and ditches and collected on a falling (ebb) tide.
Mechanical wet mixing has been used effectively to release and recover
oil on sand flats if the weight-bearing capacity of the sediment allows.

Preferred Response Options – Subsurface Oil
Manual removal may be possible if the weight-bearing
capacity allows, as might be the case on a dry sand flat.
Mechanical removal can be applicable for recovering large amounts of
higher viscosity oil when weight-bearing capacity is not an issue.
Mechanical wet mixing has been used effectively to release and recover
oil on sand flats if the weight-bearing capacity of the beach is sufficient.

Precautions
Plan operations in the intertidal zone to take into consideration the
changing water levels. Although predicted tides are accurate at a particular
site, the effects of winds and wave action can alter actual water levels.
Surges (higher water levels – on the southern coast of the Beaufort Sea,
these are associated with strong winds from the west) or set-downs (lower
water levels associated with strong winds from the east on the southern
coast of the Beaufort Sea) are common in all coastal environments. Factor
actual rather than predicted conditions into schedules and work plans.
The weight-bearing capacity of a sand flat can vary
from one place to another and may not support the
weight of a person or vehicles in some areas.
Use barges or flat-bottomed boats to support operations and
personnel. These can ground when tides or water levels fall and
be refloated by the flood tide and provide a form of transport in
unforeseen conditions, such as an unexpected surge condition.
Avoid mixing oil into sediments. If this happens, subsurface oil
could remain for a very long time, i.e., years. As disturbing sediment
can have an impact even in the absence of oil, carefully control all
movement of personnel and vehicles in both oiled and unoiled areas.
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4.12

MIXED AND COARSE SEDIMENT FLAT

Definition
This shoreline type is a tidal flat composed of sand mixed with any
combination of coarse sediments such as granules, pebbles, and cobbles
(sand is 0.0625 mm to 2.0 mm in diameter, granules are 2 to 4 mm,
pebbles are 4 to 64 mm, and cobbles range from 64 to 256 mm).
For comparison, 4 mm is about the width of a pencil, 64 mm is
approximately the size of a tennis ball, and 256 mm is a little larger
than a soccer ball (225 m) or a basketball (240 mm). This type
of shoreline is sometimes referred to as “gravel flats”.
A typical coarse sediment flat is shown in Figure 4.17.

Subtypes
This type of shore includes both mixed and coarse sediment flats
where the distribution of sand and coarse sediments varies greatly.
On mixed sediment flats, the coarser pebble/cobble fractions
are in-filled with sand or granules.
On coarse sediment flats, there is a distinct surface
layer of coarse sediment without the sand infill.
Mixed and coarse sediment flats are sometimes located
in conjunction with mud and/or boulder flats.

Figure 4.17
114
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Character
Mixed sediment flats are typically wide but can range from a few metres
to hundreds of metres in width. As with all tidal flats, the slope
is low-angle (less than 5°).
These flats are similar to a mixed sediment beach or pebble-cobble
beach in terms of sediment composition, but the slope is
almost level and the water table is higher.
The surface layer often consists predominantly of coarser sediments
(pebbles and cobbles) with increasing amounts of sand and granules in
the subsurface. The thickness of the coarse surface layer may vary.
Boulders may be scattered over the surface of the beach.
The coarse sediment surface provides poor traction and
uneven terrain for vehicles and sometimes for workers.
In most cases, it takes a very long time, i.e., decades or not at
all, for sediment to be replaced. There may be an exception
when mixed-sediment flats have formed in deltas where coarse
sediments are replenished by river transport to the shore zone.

Behaviour of Oil
On a coarse-sediment flat with a pebble/cobble surface layer, oil behaves
similarly as on a pebble/cobble beach. These sediments are permeable
to all but the semi-solid oils and subsurface oiling is likely. Oil
readily penetrates the coarse fraction until it hits the water table
or a subsurface layer of sand or mixed sediment.
On a mixed sediment flat, as the coarse surface fractions,
i.e., pebbles and cobbles, are in-filled with finer sands and granules,
oil behaviour is determined more by these finer fractions. In terms
of oil behaviour, a mixed sediment flat is similar to a sand flat
and is permeable to all light oils and some medium oils.
Oil residence time or persistence is primarily a function of the type of oil,
depth of oil penetration or burial, and wave-energy levels on the beach.
Depth of oil burial or reworking of oiled sediments is
primarily a function of wave-related processes.
Normal wave action usually reworks only the surface layer of
sediments. Oil that penetrates below the surface may not be physically
reworked except during occasional high-energy storms.
Within the coarse fractions, the potential for natural flushing of
any oil is relatively high. Within the mixed sediments, however,
the possibility of natural flushing is lower. If medium or heavy oils
penetrate mixed sediments, a long retention time can be expected.
Light oils are mobile and can mix with groundwater
and/or be transported by changing tidal water levels.
A Field Guide to Oil Spill Response on Marine Shorelines
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Oil is less likely to stay stranded in the lower elevation zones as
these are typically water-saturated. As all oils except those that are
highly viscous or dense would be refloated by rising water levels,
oil is more likely to concentrate on the upper flats or bank zone.
The frost table in sediments acts as a lower limit for oil penetration
into the sediments. During the first weeks of summer in arctic
and subarctic regions after the ice foot or fast ice melts, the depth
of thaw varies from a few centimetres to 0.5 m. As the ice in the
sediments melts, the depth to the frost table increases to as much as
1.0 m or more by mid- to late August. The frost table moves closer
to the surface again with the onset of freezing temperatures.
Asphalt pavements commonly form when weathered medium
and heavy oils create a stable oil-sediment conglomerate.

Sensitivity
Sensitivity to oil and treatment activities is medium to medium-high.
Biological productivity varies but is frequently higher than on mixed
sediment or pebble/cobble beaches. Detritus levels are likely to be
higher and wave energy lower, providing a more stable substrate.
In many areas, these shorelines may be an important bird habitat
in summer as migrant species feed on zooplankton,
insects, larvae, and worms.
The impact of non-persistent, light oils could be immediate
on contact with animals and heavier oils could fill
animal burrows and smother organisms.

Summary of Tactics
Tactics for cleanup of oil in mixed and coarse sediment flats are
summarized in Table 4.11.

Preferred Response Options – Surface Oil
For response operations, this type of flat is similar to a pebble/cobble
beach in terms of weight-bearing capacity and cleanup techniques.
Natural recovery is a preferred option, particularly for small spills of light oils
or on exposed coasts and/or in remote areas. Natural recovery may not be an
appropriate choice immediately before freeze-up, however, as the oil would
be encapsulated by ice and potentially remobilized during the next thaw.
Flooding is a non-intrusive technique that flushes mobile
oil from surface sediments for collection. Effectiveness
decreases as the oil becomes more viscous and sticky.
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Low-pressure, ambient-water washing flushes mobile oil from
surface sediments for collection. Although this technique
is more effective than flooding for viscous oils, effectiveness
decreases with increasing viscosity and stickiness.
Manual removal minimizes the amount of oiled and unoiled sediment
collected and may be appropriate for removing oiled sediments from the
surface, patches of asphalt pavement, tar patties, and small amounts of
oiled debris. The practicality decreases as the amount of oiled shoreline
or oiled sediment increases. Pointed shovels are more practical than
straight-edge shovels for removing oiled pebbles and cobbles.
Mechanical removal is effective for recovering large amounts of
oil. Equipment that removes as little unoiled sediment as possible is
recommended. Because of the generally poor weight-bearing capacity
of this type of sediment, front-end loaders are the equipment of choice,
with a backhoe as an alternative. In most cases, it is appropriate to
consult a geologist to determine how much material can be removed
safely from a pebble/cobble beach without having to replace sediment.
Sorbents may be useful for recovering small amounts of light and medium
oils.
Mechanical mixing (wet or dry) can accelerate weathering and removal of
oil by water and physical abrasion.

Typical Combinations of Response Tactics
Manual removal and vacuums can be combined
with use of sorbents on surface oil patches.
Flooding can be combined with low-pressure washing.
Mixing can be followed by bioremediation.
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Preferred Response Options – Subsurface Oil
Flooding or low-pressure, ambient temperature water washing flushes
mobile oil from subsurface sediments for collection. Effectiveness decreases
with increasing viscosity, stickiness, and depth of penetration of the oil.
Manual removal minimizes the amount of oiled and unoiled sediment
collected and is appropriate for removing small amounts of subsurface
oiled sediments. This tactic is less appropriate for deeply penetrated oil or
buried oil and becomes less practical as the amount of oiled shoreline or
oiled sediment increases. Clean overlying sediment should be removed and
replaced to minimize waste generation. Pointed shovels are more practical
than straight-edge shovels for removing oiled pebbles and cobbles.
Mechanical removal is effective for recovering large amounts of semi-heavy
subsurface oil. Equipment that removes as little unoiled sediment as
possible is recommended. Because of the generally poor weight-bearing
capacity of this type of sediment, front-end loaders are the equipment of
choice with a backhoe as an alternative. In most cases, it is appropriate
to consult a geologist to determine how much material can safely be
removed from a pebble/cobble beach without having to replace sediment.
Mechanical mixing or sediment relocation are appropriate
for low and medium viscosity oil in subsurface sediments,
possibly followed by bioremediation.

Precautions
Excessive removal of sediment can lead to erosion. This is probably
the greatest concern in this type of tidal flat environment, as natural
replacement rates are usually very slow and can take up to decades.
Concentrations of oil in sediment are usually very low, which means
that mechanical or manual sediment removal tactics generate a large
amount of waste that contains a relatively small amount of oil.
If attached animals or plants are present in unoiled lower
intertidal zones, avoid spreading oil onto those areas when
using flushing or sediment relocation techniques.
Avoid flushing techniques that only move the oil deeper into
the sediments without flushing the oil out of the sediments for
recovery. Warm or hot water may temporarily mobilize viscous
oil that could then migrate more deeper into the subsurface
sediments. The loss of heat as the oil moves through sediments
or makes contact with cool or ambient temperature groundwater
may redeposit the oil at a lower level within the sediments.
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4.13

MARINE WETLAND — SALT MARSH

Definition
A salt marsh is a coastal zone that is covered at least once a month by salt
or brackish water at high tide and that supports significant (more than 15%)
non-vascular, salt-tolerant plants such as grasses, rushes, reeds, and sedges.

Subtypes
The primary type of marine wetland is a salt marsh. Other marine
wetlands include mangroves, which are found in more tropical locations,
and supratidal meadows. This section focuses on salt marshes.
Salt marshes vary significantly in terms of species composition,
substrate character, and size. This variance is found between
separate marshes and within the zones of an individual marsh.

Character
Salt water marshes are common in sheltered wave-energy environments,
such as estuaries, lagoons, deltas, or behind barrier beaches. Marshes usually:
develop above the high tide level and are only flooded
during spring high tides or wind-driven surges;
support a stable cover of surface vegetation and root system,
the leafy portion of which dies back during winter months;
vary significantly in terms of species composition between marshes;
have distinct zones of different vegetation types (within any one
marsh) that are arranged in parallel or concentric patterns
in response to gradients of water depth;
have an anoxic mud substrate;
have muddy tidal creeks that drain during ebbing tides;
may be fringed by intertidal mud or sand tidal flats; and
are characterized by a surface accumulation of organic matter deposited
in water, although inorganic sediments dominate the substratum.

Behaviour of Oil
Oil can impact the (exterior) fringe of a marsh during lower tide/water levels
or can be deposited on higher interior meadow areas during periods
of spring tides or higher water levels. Fringe oiling may be washed
by subsequent tides and weathered more rapidly, depending
on energy levels. Oil would weather slowly in the meadow
area, where there is little or no current and wave action.

120

A Field Guide to Oil Spill Response on Marine Shorelines

section

Figure 4.18

Salt Marsh

Most types of oil readily adhere to and are retained on the stems and leaves
of vegetation. An oiled band forms when floating oil comes in contact
with the stems of plants. The width, i.e., vertical height, of this oiled band
depends on changes in water levels while the oil is mobile on the water
surface. The water level varies with the tidal stages or due to wind effects.
Oil may or may not adhere to the sediments. Light oils can penetrate
into marsh sediments or fill animal burrows and cracks. Medium to
heavy oils tend to pool on the sediments, frequently creating a tenacious
tarry surface cover as they weather. Due to the low level of wave
energy, the oil may persist for very long periods. The fine mud substrate
prevents penetration but the oil could smother plants and animals.
The upper leafy portion of marsh vegetation (including oiled vegetation)
typically dies seasonally and is returned to the ecosystem.
In winter months, the frost table limits the depth to which oil can penetrate.
Natural recovery rates vary depending on the type of oil, total
area affected, oil thickness, plant type, growth rates, and season
during which the oiling occurred. Recovery may take as little
as a few years after light oiling but can take decades in extreme
circumstances such as extensive, thick deposits of viscous oil.
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Sensitivity
Salt marshes are extremely productive ecosystems. They are important
to large migratory bird populations, fisheries, and resident fauna.
Marshes are considered highly sensitive both in terms of plant
and animal life and because the physical integrity of the marsh
system is susceptible to physical changes or disturbance.
Populations of birds, biological productivity, and
sensitivity vary with the seasons.

Summary of Tactics
Cleanup tactics for oil in a salt marsh are summarized in Table 4.12.
Each distinct marsh warrants an individualized treatment plan based on
the physical and biological character of the marsh, and on circumstances
of the spill, such as oiling conditions, time of year, size of spill, type of oil,
location, and usage of area. Due to multiple sensitivity issues, whether related
to species or habitats, it is often essential to evaluate the net environmental
benefit in order to select appropriate tactics and determine how they are
used. A specialist may be required to provide judgement calls in this regard.

Preferred Response Options – Surface Oil
Natural recovery is a preferred option, particularly for small amounts
of surface oil. Factors influencing the selection of options include:
the rate of natural recovery;
the possible benefits of a response to accelerate recovery; and
any possible damage or delays in recovery
that response activities may cause.
Natural recovery may not be appropriate near the time of freeze-up as the oil
would be encapsulated by ice and potentially remobilized during the next thaw.
Response activities are best carried out from a boat or using
boardwalks or mats to minimize the trampling of plants.
Flooding and washing techniques that herd oil into collection areas without
extensively disturbing the vegetation cover are preferred cleanup techniques.
Low-pressure, ambient-water washing removes light or medium oils without
causing damage, particularly if the operation is carried out from a boat
and/or crane and does not require foot or vehicle traffic on the marsh.
For small amounts of oil, sorbents can be placed on the
fringe of the marsh to collect oil and can be deployed and
retrieved without accessing the surface of the marsh.
Small amounts of oil can also be removed manually using boardwalks
or mats to avoid damaging plants and root systems.
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Vacuums can be used to remove pooled oil in depressions.
Vegetation cutting has selected application. Oiled plant stems can be
cut to remove the threat of sticky oil to marsh birds and animals. The
effects of cutting to the plant community should be considered. Cutting
is generally less harmful to plants if done late in the growing season or
in the winter die-back season. Operations are best carried out from a
boat or using a boardwalk to minimize the amount of trampling.
Burning is effective if the potential damaging effects on plants or
animals outweigh the risks associated with the continued presence of
the oil, for example to birds and other wildlife. If burning is carried
out, root systems should be protected by a layer of water.
Generally, treatment activities are less likely to damage plants and root systems
in late fall during the die-back phase or in winter when the substrate is frozen.

Preferred Response Options – Subsurface Oil
Natural recovery is the preferred option, particularly for small amounts
of subsurface oil as removal activities would likely delay recovery.
Flooding and low-pressure ambient-water washing can flush
mobile oil from the subsurface and herd oil into collection
areas without extensively disturbing the vegetation cover.
Treatment activities are less likely to damage plants and root systems in
winter months during the die-back phase and when the substrate is frozen.
Small amounts of oil can be removed manually.

Precautions
Most activities that involve traffic on or through a marsh would delay
natural recovery. Trampling of an oiled marsh can drive the oil deeper into
the sediments, increasing the persistence of oil and damage to the plants
from contact with the oil. Trampling of vegetation without oil also directly
impacts the vegetation. Offset the effects of trampling by using boardwalks
or mats, limiting the number of people and their access, and creating
restricted pathways that can be restored by replanting after the cleanup.
Cutting of oiled plant stems during the early or active growing season
could affect the plants and should only be considered if leaving the oil
would threaten other resources, such as migratory or nesting birds.
Avoid burning if the lower stems and roots of a plant are
dry and therefore not insulated from the heat.
Removing sediment or mixing or disrupting the root systems,
such as compacting with machinery or trampling by workers, can
significantly delay recovery. Use sediment removal techniques
only if it is expected to take decades for the marsh to recover.
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4.14

PEAT SHORELINE

Definition
The dominant substrate of this type of shoreline is ‘peat’ – a spongy,
compressible, fibrous material that forms from the incomplete decomposition
of plant materials. The peat deposits may occur as a mat on a beach or a
mobile slurry. This shoreline is common along low-lying or sheltered arctic
coastlines but is also found in lower latitudes near coastal peat outcrops.
A peat shoreline is shown in Figure 4.19.

Character
Peat layers that are relatively dry are soft and spongy, but peat
can behave like a semi-solid or liquid due to its high water
content (80 to 90% by weight).
Peat has very poor weight-bearing capacity due to it low cohesion.
Peat is eroded from tundra cliffs, which make up about 50% of
the southern coast of the Beaufort Sea, or from coastal peat bogs,
for example, in the southern Miramichi Bay area of the Gulf of
St. Lawrence. Eroded peat tends to accumulate primarily in low-energy,
sheltered areas, which is where spilled oil is also likely to accumulate.
The quantity of inorganic material in peat is often
either very low or completely absent.
Peat mats are either wet or dry (“dewatered”), erode easily,
and are redistributed by wave or current action.
Peat slurry, which may look like “coffee grounds”, occurs in the water,
often at the edge of the beach or shore. It consists of thick mats of
suspended peat that are more than 0.5 m thick and 5 to 10 m wide.
Peat deposits can rest on other substrates, such
as a sand beach or low-lying tundra.
Shallow nearshore water may limit access to the site by water and
make land access and possibly temporary roadways necessary.
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Figure 4.19

Peat Shoreline

Behaviour of Oil
Heavy oils do not penetrate far into a peat mat, even if the
mat is dry or dewatered, but may be buried or become mixed
with peat where it is reworked by wave action.
Volatile and light oils penetrate into peat more easily than
heavier oils. If oil penetrates into the peat mat, relatively little
recoverable oil may remain on the surface. Dry peat can hold
large amounts of oil, i.e., 1 to 5 kg of oil/per kg of dry peat.
Oils that make contact with peat slurry are likely to be mixed and remain
so, especially in the low wave-energy areas where these slurries typically
accumulate. The slurry has a similar effect to that of a loose granular
sorbent and partially contains the oil and prevents it from spreading.

Sensitivity
Although not typically an important biological habitat,
peat shorelines are potential bird-feeding areas.
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Summary of Tactics
Tactics for responding to both surface and subsurface oil on a peat shoreline
are summarized in Table 4.13.

Preferred Response Options – Surface Oil
Natural recovery is often the least damaging alternative for treating
light and moderate oiling in inaccessible areas. Peat shorelines
generally erode at rates of more than 1 m/year and oil is likely to have
a short residence time in these areas. Natural cleaning may not be
appropriate near the time of freeze-up as the oil would be encapsulated
by ice and potentially remobilized during the next thaw.
Low-pressure, ambient-water ﬂooding and/or washing can raise
the local water table to float oil and peat downslope into a boomed
area for collection. This tactic would probably erode large quantities
of peat for subsequent transport and disposal. Customized net
panels in shore-fast booms would help retain oiled peat slurries.
Vacuum systems, combined with booms and skimmers, can recover deep
pools of mobile oil, if the oil is not too full of debris or too viscous. Vacuum
systems that can be quickly deployed are particularly appropriate for thick
pools of oil stranded in lagoons or among slumped tundra blocks on beaches.
Nets with a mesh finer than 1 cm can contain and collect oil
mixed in a peat slurry. Nets or wire mesh can be rigged onto the
bucket of a front-end loader to lift the oiled slurry out of the water,
either from a barge or at the water’s edge from the shoreline.
Rope mops could be used to recover free oil in peat slurries when
oleophilic disc skimmers cannot be deployed or are not effective.
Sorbents, such as peat itself, are effective for fresh crude oil and product. The
most effective technique in a peat-rich environment might be to use natural
peat as a sorbent and remove the most heavily oiled fraction. Peat is more
effective as a sorbent on fresh crude oil and fuels than on aged oils. Peat
becomes less oleophilic when wet. Loose natural sorbents are harder to recover
than the oil alone but, in peat-dominated areas, there may be no additional
impact in failing to recover all the sorbents, provided that peat moss is
used and that the most severely oiled patches of oiled peat are recovered.
Small amounts of peat and peat slurries can sometimes be
manually removed. Peat could be stacked and dewatered
before being moved off site or to a disposal site.
The most oiled portions of peat mats could by removed by
raking and then applying mixing or sediment relocation to any
remaining materials to accelerate physical and biological cleaning
processes. If necessary, boardwalks or wide foot gear such as snow
shoes can be used to avoid trampling oil into the peat.
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Preferred Response Options – Subsurface Oil
Low-pressure, ambient-water ﬂooding and/or washing is used
to flush light products into a boomed area for collection. This
tactic would probably erode large quantities of peat, which would
subsequently require transport and disposal. Customized net panels
in shore-fast booms can help to retain oiled peat slurries.
Peat and peat slurries can be manually removed to clean up
subsurface oil under some conditions.
The most oiled subsurface portions of peat mats can be
removed by raking and then mixing any remaining materials
to accelerate physical and biological cleaning processes.
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Precautions
Avoid trampling vegetation and using heavy machinery as this will
likely incorporate the oil deeper into the peat. The weight-bearing
capacity of peat shores is low during the open-water season, but
increases after freeze-up. For summer cleanup, crews should use
plank walkways or snowshoes to minimize damage and trampling.
Although they are recommended tactics, manual oil removal, recovery
of sorbents, and washing will probably promote foot traffic in peat areas.
When the peat is found in association with tundra (which is a
living plant community), minimize removal of substrate and
cropping of vegetation unless it is very heavily oiled. If peat on
sediment is removed, pick up only the top 2 to 5 cm, if possible.
Avoid raking loose sorbents or peat onto living bog plants.
Use only low-pressure flushing techniques to minimize the erosion of peat.
Avoid burning peat or oiled debris near living plant communities.
Avoid drainage and nutrient application on low-lying peat shorelines
during cleanup as this reverses the conditions required for peat formation.

4.15

TUNDRA CLIFF SHORELINE

Definition
Tundra cliffs are an erosional feature on arctic coasts. They are composed
of a tundra (vegetation) mat that usually overlies peat and exposed
ground ice with varying combinations of mixed sediment layers.

Subtypes
Ice-rich tundra cliffs are a unique type of arctic shoreline, primarily
composed of the tundra mat, peat, and ice with relatively little
sediment. An ice-rich tundra cliff is shown in Figure 4.20.
Ice-poor tundra cliffs (Figure 4.21) are unconsolidated sediment
cliffs with an overlying surface layer of tundra vegetation and
peat. There may be minor interstitial ice in the cliff face.
The behaviour of oil and response options for ice-poor tundra cliffs are
similar to those described in the earlier sections for the type of sediment
supplied to the shore zone by cliff face erosion; typically sand, mixed sediment
or mud (sections 4.6, 4.7, 4.10, and 4.11). The following information therefore
focuses on oil behaviour and response options for ice-rich tundra cliffs where
relatively little sediment is supplied to the shore zone from erosion.
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Character
Ice-rich tundra cliffs are distinct and different from cliffs formed by
eroding unconsolidated sediment, which are predominantly exposed
sediment which may have peat or exposed ice in the upper sections.
As the cliff face retreats due to wave action or as thermal erosion
melts the ground ice, the tundra and peat materials fall to the
base of the cliff. Initially this material falls as fragmented and
irregular blocks until it is reworked by wave action.
Erosion rates vary considerably depending on exposure to waves during the
open-water season and the height of the cliff. Low erosion rates are on the
order of 0.5 m/year, i.e., less than 0.2 m/month during the open-water season,
with high rates of more than 4.0 m/year (1.0 to 1.5 m/open-water month).
Cliffs range from less than 1 m to as much as 5 or 10 m high in some cases.
The cliff face is usually either exposed ground ice (permafrost) or deposits
of slumped peat and tundra. Despite rapid erosion rates, relatively little
beach-forming material is supplied to the intertidal zone so that beaches usually
are either narrow or absent in many areas. Eroded peat commonly accumulates
at the base of a tundra cliff or may be transported alongshore (see Section 4.14).
As tundra cliffs are often undercut and are naturally unstable, safety
is a primary concern during operations on these shorelines.

Behaviour of Oil
Oil washed up onto exposed ground ice is unlikely to stick and will flow
down the face of the ice unless air temperatures are below freezing.
If the peat is in the form of fragmented or slumped blocks, oil may pool
in the spaces within and between the blocks. This is likely to occur at the
top of a beach where both oil and peat blocks tend to accumulate.
Oil may be splashed over a low cliff onto the tundra surface where
it can persist beyond the reach of wave or water action. Sediment
is often deposited on the tundra, sometimes as “perched beaches”,
on exposed coasts during periods of storm wave action or wind surges.
Oil would usually not persist for long due to natural erosion. Oil
on the cliff or the slumped tundra blocks, that also erode rapidly,
would be reworked and remoblilized by wave action.

Sensitivity
The overlying tundra vegetation is composed of living plants
and is sensitive to trampling and disturbance.
Exposed ground ice surfaces do not support plant life.
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Figure 4.20 Ice-rich Tundra Cliff

Figure 4.21 Ice-poor Tundra Cliff
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Summary of Tactics
Cleanup tactics for oil on a tundra cliff shoreline are summarized in Table 4.14.

Preferred Response Options – Surface Oil
Natural recovery is the preferred response option due to
the rapid natural erosion of ice-rich tundra cliffs. Oil on the
cliff face, at the top edge of a cliff, or in the tundra and peat
deposits at the base of a cliff will probably be naturally removed
within weeks provided that the oil is not stranded at the
onset of freeze-up. Natural recovery may not be appropriate
immediately before freeze-up as the oil would be encapsulated
by ice and potentially remobilized during the next thaw.
During periods of little wave action in the open-water season, the
cliffs retreat as a result of warm air melting the exposed ice. At
these times, oil removed from an eroding cliff by melting ice could
be contained at the base of a cliff by a berm or passive sorbents.
Oil could be washed from the cliff face by low-pressure ambient
temperature water washing and contained and collected at the
base of a cliff by a berm or passive sorbents. Note: Consider
the safety aspects of washing noted under Precautions.
Manual removal of oil or oiled tundra/peat at the base
of a cliff is practical for small amounts of oil.
Mechanical removal using a large or small front-end loader is
more practical for larger amounts or oil or oiled material.
Mixing and sediment relocation can be considered if these actions
disperse oil without re-oiling the site of oiling adjacent areas.
Oil that has splashed over the cliff onto the top of a tundra
surface is above the normal limit of wave action and is
treated in the same manner as an on-land spill.

Precautions
As erosion of the cliffs by natural processes is normal,
cleanup activities such as low-pressure washing that cause
additional erosion of the cliff face are not considered to be
damaging. Any erosion caused by cleanup should be minimized,
however, as the vegetation on the tundra is a living community.
Tundra cliffs are an eroding and often unstable coastal
feature. Block falls, slumping, and mud flows are
potential safety hazards during any response operations,
particularly when cliffs are higher than 2 m. These
events may occur suddenly and without warning.
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Flushing or washing activities may trigger unexpected block falls,
slumping, or mud flows.
Restrict activities to the base of the cliff whenever possible to
prevent trampling or other damage to the tundra surface.
In many areas, the beaches that front a tundra cliff are very narrow or
absent so there may be little working area or room to stage equipment.
Select cleaning techniques that minimize erosion. Although
this is unlikely to cause significant environmental damage,
the vegetation on the tundra is a living community.
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4.16

INUNDATED LOW-LYING
TUNDRA SHORELINE

Definition
This is a type of arctic shoreline characterized by very low-lying coastal
tundra that is flooded or inundated by marine waters during spring high
tides or wind-induced surges (Figure 4.22). In some locations, subsidence has
resulted in permanent inundation of coastal tundra. This type of shoreline
is dominated by vegetation, although it is not strictly a marine wetland.

Character
Many sections of the southern coast of the Beaufort Sea are very
low-lying. These areas are often “drowned” or flooded by the sea
due to subsidence resulting from natural melting of the ground
ice (permafrost) or from regional geological subsidence.
Low-lying areas not normally in the intertidal zone are frequently
inundated by salt water during spring high (tidal) water levels or by
wind-induced (meteorological) surges. Strong westerly winds on the
southern coast of the Beaufort Sea can raise the normal water levels
by a metre or more and inundate these low-lying areas so that oil
is stranded several hundred metres “inland”. The landward limits
of past surge events are usually marked by logs or debris lines.
The shorelines of these low-lying areas are often complex
and convoluted, consisting predominantly of a combination
of vegetated flats, peat mats, brackish lagoons, and small
streams. Any vegetation is salt-tolerant and may be more adapted to
drier conditions than the aquatic plants of arctic salt marshes.
These areas can include subsiding tundra or vegetated river banks and
deltas. Areas of flooded tundra polygons have a complex configuration of
interconnected ridges with pools that contain decomposing vegetation.
During the summer, the sediments and/or peat deposits are often
water-saturated so that oil may be restricted to surface areas only.
Wave action may push sand or gravel deposits on to the backshore. These
“perched beaches” rest directly on the vegetation or peat mat which is
often exposed on the seaward face of the beach ridge. These are treated as
either sand beaches (Section 4.6), mixed sediment beaches (Section 4.7),
or pebble/cobble beaches (Section 4.8), depending on their character.
Shallow nearshore water may limit access to the site by
water and make it necessary to access the site by land
and possibly to build temporary roadways.
The complicated character of the shoreline and the presence of many watersaturated sections may make it difficult to access and move on the land.
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Figure 4.22 Inundated Low-lying Tundra Shoreline

Behaviour of Oil
The tundra has a vegetated soil or peat surface that resists penetration
by heavy oil. Heavy oils can persist, however, when buried by
sediments or peat deposits.
Light oil and light refined products can penetrate the soil,
especially when the soil is dry.
Residence times for oil on untreated tundra may increase as both the
viscosity of the oil and the water content of the tundra decrease.
Complete removal of the oil by natural processes may be
delayed until a storm surge.

Sensitivity
These shorelines are sensitive to trampling and vehicle traffic during the
open-water season and are important bird habitats during the arctic summer.

Summary of Tactics
The preferred tactics for responding to oil on a low-lying tundra shoreline
are summarized in Table 4.15.

A Field Guide to Oil Spill Response on Marine Shorelines

135

4


7DEOH 6XPPDU\RI7DFWLFVIRU,QXQGDWHG/RZO\LQJ7XQGUD6KRUHOLQH

6R
OLG

)ORRGLQJ





/RZSUHVVXUHDPELHQWZDVKLQJ





P



W



LO H

\

LX

JK

DY

HG

+H

0

DW

/L

O
9R

1DWXUDOUHFRYHU\

2LORQWKHVXUIDFH

0DQXDOUHPRYDO



9DFXXPV



9HJHWDWLRQFXWWLQJ



3DVVLYHVRUEHQWV



3UHIHUUHGRSWLRQ




3RVVLEO\DSSOLFDEOHIRUVPDOODPRXQWVRIRLO

Preferred Response Options – Surface Oil
Natural recovery is often the least damaging alternative for treating
light and moderate oiling, particularly where access is limited or
difficult, as is often the case with this type of shoreline. This may
not be appropriate immediately before freeze-up as the oil would be
encapsulated by ice and potentially remobilized during the next thaw.
Low-pressure, ambient water ﬂooding and/or washing
could raise the local water table to float and direct
oil towards a boomed area for collection.
Pools of mobile oil can be recovered using vacuum systems combined
with booms and skimmers if the oil is not too full of debris or
too viscous. Quickly deployed vacuum systems are particularly
appropriate for thick pools of oil stranded in lagoons or ponds.
Rope mops can be particularly useful and could be used
to recover free oil on water surfaces or from the surface of
water-saturated sediments where vacuum or disc skimmers
cannot be deployed or are not effective. Vertical rope mops
could be deployed from cranes or similar equipment.

136

A Field Guide to Oil Spill Response on Marine Shorelines

section

Manual tactics using shovels or rakes could be used in small,
heavily oiled areas.
Oiled vegetation could be cut, preferably only on dry tundra surfaces.
Surface disturbance is minimized if treatment is done during
winter months when the surface material is frozen.
Sorbents are effective for fresh crude oil and petroleum
products. The most effective technique in a peat-rich environment
might be to use natural peat as a sorbent and remove the most
heavily oiled fraction. Peat is more effective on fresh crude oil
and fuels than on aged oils. Dry peat should be used as peat moss
becomes less oleophilic when wet. While loose natural sorbents
are less easy to recover than the oil alone, in peat-dominated areas,
there may be no additional impact if all of the peat is not recovered
as long as the most severely oiled patches of peat are recovered.

Precautions
Avoid trampling vegetation and using heavy machinery as this is likely
to incorporate oil more deeply into sediments. The weight-bearing
capacity of these low-lying areas is usually low during the open-water
season, but increases after freeze-up. In summer, cleanup crews could
use boardwalks or snowshoes to minimize damage and trampling.
Where the tundra (which is a living plant community) has been
oiled, minimize substrate removal and vegetation cropping
unless they are very heavily oiled. If vegetation and sediment
are removed, only the top 2 to 5 cm of oiled surface should
be picked up if possible to avoid root damage.
Avoid raking and trampling oil on to living plants.
Minimize intrusive physical damage to the tundra by using
only low-pressure hydraulic washing techniques.
Avoid burning close to living plant communities.
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4.17

SNOW-COVERED SHORELINE

Definition
A snow-covered shoreline can be any shoreline type with seasonal snow
that is layered on top of the sediment or bedrock of the intertidal zone.
Note: Only the snow component of the shoreline is dealt with in
this section. In response planning, this snow component is
combined with the character of the underlying geological
substrate to determine response options. The shore zone,
interstitial waters, and the shore-water interface can be frozen
or unfrozen, depending on air and water temperatures.

Character
The character of the snow surface can be highly variable, ranging from:
fresh powder with a soft surface or drifting snow;
a loose granular surface that results when powder or packed powder
thaws then refreezes and re-crystalizes or from an accumulation of sleet;
a hard, dry, crusty surface; or
wet slush.
As snow accumulates in depth over time, it is common to find a vertical
variation in density and porosity. Typically, this steady accumulation
is interrupted by the effects of freeze-thaw cycles and wind. As the
air temperature oscillates around the freezing point, layers of ice
are generated as snow melts during warm daylight temperatures
and freezes at night when temperatures drop below zero. If this
freeze-thaw cycle is accompanied by precipitation, a range of features
can form that may include alternate layers of snow and ice.

Figure 4.23 Snow-covered Shoreline
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Wind action can strip the loose crystals on the surface
to expose denser layers of snow below.
Blown, powdery snow accumulates in hollows,
depressions, or wind shadows.
Snow accumulates on another substrate so that, in practice,
both the layer of snow and the underlying substrate of
the shoreline are considered in response planning.
How the oil behaves and the treatment strategies used also depend
on whether the underlying sediments are frozen or not frozen.

Behaviour of Oil
The behaviour of oil on a snow-covered shore depends on:
the type of snow (fresh, compacted, or containing ice layers);
the air temperature; and
the surface character of the shore (flat or sloping).
If a spill is on the surface of the snow, oil that is above its pour point
migrates vertically and horizontally. Oil migrates horizontally from a
spill at the base of the snow cover. Oil that is below its pour point could
penetrate minimally and run off laterally across the snow’s surface.
Oil usually penetrates rapidly into the snow column but may be
hindered by layers of ice in the snow column that have formed
as a result of the freeze-thaw process.
As light oil can migrate laterally tens or hundreds of metres
within snow, it may be difficult to detect. Dogs have been
used to successfully locate subsurface oil in snow.
Snow is a good natural oil sorbent. The oil content may be very low (less
than 1%) in the case of light oils or if the oil has spread over a wide area.
The proportion of oil to snow depends on the type of oil and the
character of the snow. Snow absorbs more medium crude oils than
light products. For example, one cubic metre (m3) of snow can absorb
up to 200 L of light oil and as much as 400 L of medium oil.
Oil content is lowest on firm, compacted snow surfaces in below-freezing
temperatures and highest for fresh snow conditions.
Oil causes snow to melt. Crude oils cause more melting but spread less than
gasoline, which spreads faster in snow and over a larger area. Light oils, such
as diesel, can move upslope in snow through capillary action as they spread.
Fresh snow blowing over oil tends to stick to the oil and migrate down
into it, which increases the amount of material to be recovered.
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Sensitivity
The snow layer itself is not considered to be a sensitive environment.
When selecting oil removal tactics, the nature and sensitivity of the
underlying sediment or bedrock substrates must be considered.

Summary of Tactics
The preferred tactics for responding to oil on a snow-covered shoreline
are summarized in Table 4.16.

Preferred Response Options
Natural recovery is usually preferred for light oils that
will evaporate during thaw periods unless the oil spill
is close to sensitive habitats or populated areas.
If the adjacent sea is ice-free and air temperatures are
above freezing, ﬂooding or low pressure ambient-water
washing may be practical to flush the oiled snow onto
the water surface for containment and recovery.
Manual removal with shovels and rakes may be appropriate for small
amounts of surface or subsurface oil, but becomes less practical as
the amount of oiled area and the volume of oiled snow increases.
Light and medium oil pooled on the surface of a snow-covered
area or collected in trenches or by containment berms
can be recovered by vacuum systems.
On flat surfaces or if a mechanical arm can reach the oiled area,
mechanical techniques can be used to scrape snow-covered
areas for removal and disposal. These techniques could
include melting to separate the oil and snow or burning.
Sorbents could be used to remove light or medium oil on
the surface, but are less effective as the oiled area or volume
of oiled snow increases or in low temperatures that cause
the oil to either reach its pour point or fall below it.
Sediment relocation of oiled supratidal snow to the intertidal zone
may be appropriate for small or large amounts of light or medium
oils. Wave energy levels in the intertidal zone would quickly
weather the oil. Oil could be recovered by following sediment
relocation with wet mixing and containment and recovery.
Pooled oil on the snow surface, oil that is contained by berms,
or oiled snow that is collected and piled in a suitable location
can be removed by burning. This may be suitable in remote
areas where minimizing waste is an important consideration.
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Table 4.16 Summary of Tactics for Snow-covered Shoreline
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4.18

SHORELINES WITH HIGH TIDAL RANGES
AND SHORELINES IN REMOTE AREAS

An oil spill in an area with a high tidal range or in a remote location will
significantly change the response strategies and in turn the selection of
treatment tactics. The same types of shoreline described earlier in this
field guide are found in both high tidal range areas and those in remote
locations. This section focuses on ways to adapt to these conditions.

4.18.1 SHORELINES WITH A HIGH TIDAL RANGE
Definition
This section deals with cleaning up and protecting any type of shoreline
with a very high tidal range (more than 4 m) and/or a very wide intertidal
zone. Refer to Sections 4.10, 4.11, and 4.12 for specific information
about the different substrates found in the various types of tidal flats,
i.e., mud flats, sand flats, and mixed and coarse sediment flats.

Character
High tidal range usually means that the environment has strong
tidal currents and a very wide intertidal zone that is exposed at low
tide. These coastal characteristics significantly affect how stranded oil
is handled. Tidal range is not the only factor that determines the width
of the intertidal zone as low slopes combined with tidal ranges of more
than 2 m can produce a similar effect, for example on the coasts of the
Northumberland Strait. This section focuses on coasts with either a high
tidal range (more than 4 m) or low slopes with tidal ranges of 2 to 4 m.
The following regions in Canada have a high tidal range (more than 4 m):
northern British Columbia (Prince Rupert);
the Bay of Fundy in western Nova Scotia; and
southeastern Baffin Island, Hudson Strait, and northern Labrador.
Regions with low slopes and mean tidal ranges of 2 to 4 m include:
the southeast coast of Labrador; and
the St. Lawrence estuary.
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Response Considerations
The exposure of a wide intertidal zone to oil as it washes ashore could
cause the oiling of a large surface area. The rising (flood) tide can cover
the intertidal zone very rapidly, particularly where slopes are low or
flat. Land-based operations in the intertidal zone must be scheduled
to take into account the possibility of rapidly changing water levels.
Although predicted tides are accurate at a particular site, the
effects of winds and wave action can alter actual water levels. As
surges (higher water levels) or set-downs (lower water levels) are
common in all coastal environments, actual rather than predicted
conditions must be factored into schedules and work plans.
Where appropriate, barges or flat-bottomed boats can be used
to support operations and personnel. These can be grounded
on the falling tide and will refloat on the flood tide. These
boats have the added advantage of providing transport in
unforeseen conditions, such as during an unexpected surge.
Often, tidal flats do not fully drain by low tide so that the presence
of surface water may prevent persistent medium- or high-viscosity
oils from adhering to the sediments. These oils may then be
remobilized by the rising (flood) tide. Nonpersistent or low-viscosity
oils may mix with the water. In both cases, the oil tends to be
carried landward, except where strong offshore or alongshore
winds counteract the effect of the onshore (flood) current. Due
to their viscosity and density, heavy weathered oils may not be
remobilized and could be submerged by the rising (flood) tide.
Shoreline booms or nearshore booms will probably not be very effective
in areas with high tidal ranges, strong tidal currents, and rapid
changes in water levels. On-water protection tactics are the preferred
strategy as nearshore protection tactics are less likely to be effective.
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4.18.2 SHORELINES IN REMOTE AREAS
Definition
Remote areas are defined as locations with little or no local
infrastructure to support spill response operations. A relatively
high level of logistical support is required for a shoreline treatment
program. Shoreline treatment activities are conducted from
temporary onshore or floating offshore/nearshore staging areas
that accommodate personnel and equipment overnight.

Response Considerations
Spill response operations in remote locations must be considered
in terms of access and logistical support. Response strategies
for shorelines therefore focus on tactics that:
limit the need for extensive equipment and personnel resources; and
minimize the generation of waste.
With these two constraints in mind, the initial response objective should
be to use on-water containment and recovery strategies to prevent oil
from reaching shorelines where cleanup would be required. The remoteness
factor likewise limits this option. If control on water is not feasible or
practical, then the preferred shoreline treatment strategies are to:
allow natural oil removal or recovery processes
to the extent possible; and/or
utilize in-situ treatment of oil so that environmental recovery is
accelerated without the requirements for a labour-intensive effort
or managing large amounts of heavy or liquid waste materials.
The basic tactics of in-situ treatment are mixing, sediment
relocation, burning (particularly logs and debris), dispersants,
and bioremediation. These are discussed in Section 5.
If an in-situ option is not applicable, then one of the other alternatives
for the type of oiled shoreline should be evaluated with emphasis on
logistics and waste management/disposal requirements. Types of waste
and relative volumes of waste that can be generated by the different
treatment techniques are discussed in Section 5.7 of this field guide.
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4.19

NEARSHORE SUBMERGED
AND SUNKEN OIL

Definition
Oil that reaches a body of water either floats, submerges, or sinks
depending on the density of the water and the oil. The term ‘submerged oil’
is used to define neutrally buoyant oil that is suspended in the water
below the surface, either throughout the water column or just above the
bottom. ‘Sunken oil’ refers to oil that accumulates on the seafloor.
Submerged oil should not be confused with ‘overwashed oil’ near the
surface of the water column, which is temporarily entrained by wave
action or with sunken oil that is denser than the body of water but lifted
into suspension by currents or turbulence. In both cases, the oil returns
to the surface or the bottom when the mixing energy decreases.

Formation and Behaviour of Submerged and Sunken Oil
A number of factors can cause oil to submerge or sink.
The initial density of some heavy or semi-solid oils
could be greater than that of the sea water.
Some oils that initially are less dense than sea water can lose their
light components to natural weathering processes so that their
density becomes the same as or greater than that of sea water.
Oils that mix with suspended sediments in the surf zone can sink as the
density increases as sediments are incorporated. As some products are
close to the density of sea water, e.g., No. 6 fuel oil and Bunker C, only
a relatively small increase in density is necessary to effect this change.
Stranded oils are often mixed with shoreline sediment by wave or tidal
action in the intertidal zone which increases the oil’s density. If that
oil-sediment mixture is then refloated by the rising tide, for example,
it can be carried into the nearshore waters and submerge or sink.
Some products are a blend of refined oils. If the blend separates
after spilling, the density of the heavier component may be
higher than that of sea water and it may submerge or sink.
Emulsification of oil by physical mixing changes the density of the oil.
Sunken oil ranges from small tar balls to larger masses or mats.
The ‘oil’ can be any combination of petroleum products, water,
sediments, detritus, or vegetation. Sunken oil temporarily entrained
in the water column is transported by the local currents.
Oil rises in the water column or from the sea bed under a variety of
conditions. The sand may separate from the oil by gravity if that oil
has not weathered to the point where the changes in viscosity
prevent this process, e.g., it has become semi-heavy.
A Field Guide to Oil Spill Response on Marine Shorelines
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Seasonal or even daily changes in water temperature could change the
viscosity and/or temperature of the oil. A change in water density where cold
and warmer water meet, where fresh and salt water meet, or where surface
ice melts on sea water could cause oil to rise or become submerged.

Detection of Submerged and Sunken Oil
The character of submerged oil greatly affects the ability to accurately
assess the location and scale of the problem. Oil in the water column,
particularly in the form of submerged droplets, is more difficult to detect
than a large patch of oil resting on a sandy bottom in shallow water.
In favourable, clear water conditions, oil patches can be seen and
identified to depths of up to 30 m from an aircraft, or with glass-viewing
boxes from a boat, or by a diver. Diver observations are more accurate
but are limited by depth, range (area), and safety considerations.
In general, these observations are made more difficult, however, by the
colour of bottom sediments, fine sediments dusting over the sunken
oil causing it to blend with the bottom sediments, or the presence of
coarse-sediment patches, bedrock outcrops, or bottom vegetation.
Remote detection methods can be considered when visual observations
are not feasible. These include remote-sensing techniques (geophysical,
sonar, or acoustic), bottom-sampling devices (grab or core
samplers), or remote-operated vehicles with a video system.

Recovering Submerged or Sunken Oil
Very few techniques are practical for recovering submerged nearshore
oil. Towed nets may be effective depending on the viscosity of the oil and
the mesh size of the net. “Snare curtains” have been used successfully but
are usually relatively small, i.e., a few metres deep and wide. These may
be effective on a site-specific basis to protect intakes or small channels.
It is more difficult to recover sunken oil than oil on the surface because:
it may not be possible to see or pinpoint the location
of the oil during the recovery activity;
the oil can be relatively mobile; and
recovery methods may involve collecting
large volumes of water with the oil.
Techniques that may be appropriate for recovering submerged oil include
manual recovery, the use of pumps and vacuums, nets, or dredging.
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Manual recovery with nets, rakes, sieves, or stabbing devices may be
practical for viscous or semi-solid oil in shallow water (less than 2 m).
This is shown in Figure 4.24 where sunken oil is shovelled out of shallow
water. Similarly, small amounts of viscous or semi-heavy oil can be manually
recovered by divers. Snares may be useful where they can recover oil.
Vacuum systems can be used for oil that can be pumped (hand-held
pumps in water up to 2 m deep or diver-held pumps in water up to
30 m deep). Vacuum systems include a mesh or filter(s) or a decanting
process to separate oil and/or organic materials from the water.

Limitations
Manual techniques are limited by the area that can be efficiently covered and
by visibility. In deeper water or with greater amounts of oiling, these manual
recovery tactics rapidly become less effective. Vacuums and pumps recover
large volumes of oil-water that must be transferred, stored, and separated.
Concentrations of submerged oil are typically very low and recovery
is generally not practical.
Manual vacuum/pumping or using nets to recover the oil are generally
not practical for large amounts of sunken oil on a sea or river bed
in water more than 2 m deep. Commercially available dredge or
pump systems may be the only practical solution for recovery. These
recovery techniques generate large amounts of sediment and water
that require appropriate storage and separation facilities.

Figure 4.24 Manual Recovery of Sunken Oil
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5. Shoreline Treatment Tactics
5.1 INTRODUCTION
This section describes the different types of tactics and techniques
used to treat or clean oiled shorelines. Shoreline treatment operations
are conducted to accelerate the removal of oil and the recovery
of the oiled area or to prevent stranded oil from remobilizing
and possibly oiling or re-oiling adjacent sections of shoreline.
Specific treatment strategies and tactics are selected based on the
objective of the operation within a given shoreline segment. This
objective is in turn directly related to the endpoints or cleanup
standards defined by the spill management team.
It can be useful to first apply one broad primary objective to
each individual shoreline segment or group of segments.
This determines the overall level of effort required within an
oiled area. Primary objectives include the following:
Allow the oiled shore zone to recover naturally.
Restore the oiled shore zone to its pre-spill condition.
Accelerate the natural recovery of the oiled shoreline.
Within the context of the primary objective, one or more
of the following secondary objectives may or may not apply
when it comes to implementing treatment activities in a segment.
Minimize remobilization of stranded oil.
Restore the shoreline with minimal removal of material.
Minimize damage to intertidal biota, dunes, or marsh systems.
With rare exceptions, the following universal objectives
apply to all response operations.
Avoid causing more damage to the shore zone than
the oil would cause by itself.
Use available resources in a safe, efficient, and effective manner.
Minimize the generation and handling of waste materials.
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The decision-making process for developing appropriate strategies to meet treatment
objectives is described in Section 2 of this field guide. The treatment objectives can
be achieved by implementing a number of specific operational strategies that include:
monitor;
act quickly to remove oil before it is reworked and/or buried;
remove bulk oil and allow residue to degrade;
minimize waste generation by using in-situ techniques;
give preference to manual treatment techniques;
develop a specific marsh treatment strategy; and
use backshore riprap treatment tactics.
The relationship between objectives and response strategies is shown in Table 5.1

Table 5.1

Marine Shoreline Cleanup Objectives and Response Strategies
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Shoreline Response Tactics
Twenty shoreline response tactics are described in this section. These tactics
are grouped on the basis of the primary treatment strategy and are listed
in Table 5.2. Each tactic group has a reference number, noted in brackets
after the name of the tactic, that is used throughout this section.
Shoreline treatment or cleanup tactics should be compatible with the character
of the shore zone and with the oiling conditions, i.e., the type and amount of
oil. The various types of shoreline and the appropriate options for responding
to an oil spill on a particular type of shoreline are discussed in Section 4.
All options except natural recovery require some form of intrusion on the ecological
character of the shoreline that is being treated or cleaned. The relative impact of
each option on the various types of shorelines is summarized in Table 5.3. The
impact is the same regardless of the type or volume of oil involved in a spill.
Treating an oiled shoreline usually involves a phased approach with separate
strategies, tactics, and endpoints for each phase. A typical sequence involves:
1. initial removal of bulk oil or oil that can be removed
easily or would easily be remobilized;
2. removal of the residual coat or stain if this residue poses
an environmental threat or concern; and
3. a completion phase in which sediment is replaced or staging
areas, roads, fences, etc. are restored or repaired.
Although each of the twenty tactics listed in Table 5.2 is described separately
in this field guide, in practice two or more are usually combined to achieve
the treatment objectives. The tactics are grouped into five categories that
reflect the general treatment strategy. Within these categories, the objective
of each treatment tactic is defined and the tactic is described under the
headings of description, applications, and constraints and limitations.
The types and amounts of waste generated by the different treatment
options are briefly described. This is particularly critical to the shoreline
treatment decision-making process as the amounts of waste generated by
an operation are determined by the treatment endpoints and treatment
tactics rather than by the actual amount of spilled or stranded oil.
This section is organized in the following manner:
Natural Recovery is discussed in Section 5.2
Physical Methods – Washing in Section 5.3
Physical Methods – Removal in Section 5.4
Physical Methods – In-situ Treatment in Section 5.5
Chemical and Biological Treatment in Section 5.6
Waste Generation in Section 5.7
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5.2 NATURAL RECOVERY
(TACTIC GROUP 1)
Objective
The objective of natural recovery is to allow the oiled shoreline to
recover without intervention by leaving the stranded oil to natural
weathering and oil removal processes.

Description
Information on the oiling conditions, the coastal processes and physical
character of the shoreline, and the resources at risk must be assessed in order
to evaluate the probable consequences of allowing the oil to be naturally
removed or to degrade naturally. In many circumstances, the site should be
monitored over a period of time to ensure that the assessment is correct or that
the rate of weathering and natural oil removal is proceeding as anticipated.

Applications
If conditions are suitable, natural recovery can be used on all types
of shoreline and coastal environments and with all types of oil, as
shown in Table 5.4. It is generally most appropriate for:
small amounts of oil;
lower viscosity, non-persistent types of oil;
exposed shorelines, rather than sheltered shorelines
with low wave-energy environments; and
remote or inaccessible areas.
The natural recovery tactic is an option when an evaluation concludes that:
treating or cleaning up the stranded oil may cause more damage
than leaving the environment to recover naturally;
natural recovery would not be accelerated by response techniques; or
treating the shoreline could be unsafe for response personnel either due to the
oil itself or environmental conditions such as weather, access, or other hazards.
The tradeoff or net environmental benefit analysis
for each segment typically considers:
the predicted fate and persistence of the residual oil;
the estimated rate of natural recovery (time element);
the possible benefits of a treatment or cleanup
response in terms of accelerating recovery;
the risks associated with the presence of the oil as it weathers; and
the possible delays to recovery that may be caused by response activities.
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Constraints and Limitations
Natural recovery may not be appropriate if the oil spill is threatening
important ecological resources or human activities or resources.
The potential for stranded oil to be remobilized and oil or re-oil adjacent
resources or clean sections of shore must be considered. This threat to adjacent
resources or areas may rule out the option to rely on natural recovery.
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5.3 PHYSICAL METHODS OF RECOVERY – WASHING
(TACTIC GROUPS 2 TO 8)
This group of tactics includes the following techniques for washing or
flushing the oil from the substrate of the shoreline, including:
flooding (tactic group 2);
low-pressure, ambient-water washing and low-pressure,
warm/hot water washing (tactics 3 and 4);
high-pressure, ambient-water washing and high-pressure,
warm/hot water washing (tactics 5 and 6);
steam cleaning (tactic 7); and
sandblasting (tactic 8).
When using washing techniques, the water stream usually
moves the oil to a location downslope for containment, recovery,
and collection for disposal. The oil is washed either:
1. onto the adjacent water where it is contained by booms
and collected by skimmers or sorbents; or
2. towards a collection area, such as a lined sump or trench, where
it is removed by a vacuum system, skimmer, or sorbents.
Washing techniques are distinguished from each other by the amount of
pressure used and the temperature of the water. The ranges of temperature
and pressure for the various types of washing and flushing tactics are shown
in Table 5.5. In the table, the washing and flushing techniques are listed in
order of their increasing pressure and temperature which generally improve
the effectiveness of oil removal and increase the complexity of the operations
and the biological effects. The tradeoff between the effectiveness of oil removal
and biological effects often has to be assessed. If attached biota could be
acutely affected, then temperatures should be kept below 40°C (warm).
Temperature is set by the washing unit or input water temperature and is
easier to control than pressure. The pressure is a function of the unit nozzle
pressure and the distance between the nozzle and point of impingement on
the substrate. A dramatic difference in pressure can result from small changes
in this distance. A rule of thumb would be to maintain at least 10 to 15 cm
between the nozzle and the surface being cleaned. Another indicator of excessive
pressure is if the blades of the common rockweed Fucus sp. are torn.
The equipment used to carry out the different types of washing
techniques is usually available commercially.
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5.3.1 FLOODING OR “DELUGE” (TACTIC GROUP 2)
Objective
The objective of this tactic is to flood a site with a large amount
of ambient-temperature sea water so that mobile or remobilized
oil is lifted and carried downslope to a collection area.

Description
A large amount of sea water is used to flood the surface area of
impermeable bedrock or solid manmade shoreline or to raise the
water table to the surface of the beach in the case of sediment
shorelines. Mobile or non-sticky oil is transported with the water as
it flows downslope due to gravity as shown in the inset of Figure 5.1.
The oil is then collected with booms or other tactics for removal.
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Figure 5.1

Flooding or ‘deluge’ with ambient sea water is used
to move oil downslope to a collection area.

The high-volume (200 to 1000 L/minute), low-pressure supply
of sea water at normal temperatures is pumped using large
diameter pipes (10 to 20 cm) and/or hoses onto the upper section
of the oiled shoreline as shown in Figure 5.1. Output pressures
are low (less than 1.5 bars or approximately 20 psi).
Water is pumped onto the shoreline either directly from a hose without
a nozzle as shown in Figure 5.2 or through a pipe or hose (“header”)
that is perforated at intervals with 0.25 to 0.5 cm holes and placed
along the upper shoreline parallel to the water line as shown in Figures
5.1 and 5.3. A flexible hose is better for the latter application, as it
conforms to the actual surface of the shoreline being flooded.

Applications
Flooding is practical and effective for cleaning up volatile, light,
and medium oils on most types of shoreline as shown in Table 5.6.
Effectiveness decreases as the viscosity of the oil increases and
as the oil penetrates deeper on cobble or boulder beaches. This
technique may have limited application on sand or mud flats and
on steep impermeable surfaces, except when used as a low-pressure
washing tactic as described in Subsections 5.3.2 and 5.3.3.
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Figure 5.2

Flooding using hoses without nozzles.

Figure 5.3

Flooding with perforated header hose on the upper beach.
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This technique can be combined with trenches or sumps and vacuum systems
to float and collect oil for recovery. Flooding is often used in combination
with other washing techniques to transport dislodged oil and
to prevent the oil from being redeposited elsewhere.
This technique generally has a low potential impact and is not intrusive
in terms of ecological effects as shown in Table 5.3.
Flooding can be used to prevent oil from stranding on a shore,
a shoreline protection tactic described in Section 3.8.
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Constraints and Limitations
Avoid washing oil and/or sediments downslope into the lower intertidal zones
that have attached plant or animal communities, particularly if these areas were
not initially oiled. Work at mid-tide or higher tide levels so that oil is collected
on the surface of the water when these communities are below the water line.
The mobilized or flushed oil and oiled sediment should be
contained and collected for disposal. Otherwise, the technique
only disperses the oil and does not clean the shoreline.

5.3.2 LOW-PRESSURE, AMBIENT WATER WASHING
(TACTIC GROUP 3)
Objective
This tactic is used to wash and flush oils at low pressure, using
sea water at ambient temperatures, towards a collection area.

Description
Hand-operated or remote-controlled hoses with normal
temperature sea water wash, flush, and herd oil to a
collection point for recovery and removal.
Output pressures from the hose are low, less than 3 bars or 50 psi,
and are usually controlled by a nozzle.
Oil that is flushed or dislodged by the low-pressure hose(s) is readily
carried downslope by the flow of water. Mobile or non-sticky oil is
transported with the water as it flows downslope, which prevents the
oil from being redeposited elsewhere. The oil is contained and collected
for removal by booms or other tactics as shown in Figure 5.4.

Applications
Washing with low-pressure, ambient temperature water is practical
and effective on most types of impermeable and permeable
shorelines. Specific applications are shown in Table 5.7. Effectiveness
decreases as the viscosity of the oil increases and where the oil
penetrates deeper into the sediments such as on cobble or boulder
beaches. This technique may have limited application on sand beaches.
This tactic can be combined with ﬂooding to prevent
oil from being redeposited downslope.
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Table 5.7

Applications for Low-pressure, Ambient Water Washing
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Marine Shoreline Category
Bedrock shoreline
Glacial and solid ice shoreline
Solid manmade shoreline
Permeable manmade shoreline
Sand beach
Mixed sediment beach
Pebble/Cobble beach
Boulder beach
Mud flat
Sand flat
Mixed and coarse sediment flat
Peat shoreline
Salt marsh
Tundra cliff shoreline
Inundated low-lying tundra shoreline
Snow-covered shoreline
Preferred option
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Figure 5.4

Low-pressure ambient water washing flushes oil
downslope to a collection area.

As shown in Table 5.3, low-pressure, ambient temperature
washing is generally not intrusive in terms of ecological effects
as it leaves most organisms in place. It is often appropriate
for use on oiled marshes or shorelines with vegetation.

Washing Constraints and Limitations
Avoid washing and flushing oil and/or sediments downslope into lower
intertidal zones that have attached plant or animal communities,
particularly if these areas were not initially oiled.
Work at mid-tide or higher tide levels so that oil is collected on the
surface of the water when these communities are below the water line.
The mobilized or flushed oil and oiled sediment should be
contained and collected for disposal. Otherwise, the technique
only disperses the oil and does not clean the shoreline. This oil may
affect adjacent resources or may oil or re-oil clean shorelines.
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5.3.3 LOW-PRESSURE, WARM/HOT WATER WASHING
(TACTIC GROUP 4)
Objective
The objective of this tactic is to wash and flush oils towards a
collection area using heated sea water at low pressure.

Description
With hand-operated or remote-controlled hoses, heated sea water is used
to wash, flush, and herd oil to a collection point for recovery and removal
as shown in Figure 5.5. Warm sea water dislodges and flushes oil that
cannot be removed using low-pressure, ambient temperature water.
Output pressures from the hose are usually controlled by a nozzle
and are low (less than 3 bars or 50 psi). Water is heated to
between 30°C (warm) and 100°C (hot).
Oil that is flushed or dislodged by the low-pressure hoses is readily carried
downslope by the high-volume flow of water. Mobile or dislodged oil
is transported with the water as it flows downslope, which prevents
the oil from being redeposited elsewhere. Booms or other tactics
of trapping and containment collect the oil for removal.
This tactic is sometimes confused with steam cleaning (see Section 5.3.6) as
steam is generated when the water is warmer than the ambient air temperature.

Figure 5.5
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Applications
This technique is practical and effective for cleaning up medium, heavy,
and solid oils from most types of impermeable shorelines as shown
in Table 5.8. It may have limited application on sand beaches, sand
flats, or mixed-sediment beaches and is probably not appropriate on
mud flats. Effectiveness decreases as the viscosity of the oil increases
and as the oil penetrates deeper on cobble or boulder beaches.
This technique can be combined with ﬂooding to prevent
oil from being redeposited farther downslope.
This tactic is generally not highly intrusive in terms of ecological
effects, if used carefully in conjunction with high-volume flooding.
Avoid washing if it moves warm sea water, oil, and/or sediments downslope
into the lower intertidal zones that have attached plant or animal communities,
particularly if these areas were not initially oiled. Work at mid-tide or
higher tide levels so that oil is collected on the surface of the water
when these communities are below the water line.
If used in conjunction with flooding, the potential adverse effects of using
heated water on shoreline organisms are minimized as the temperature
is rapidly lowered by mixing with the cooler water used in flooding.
The mobilized or flushed oil and oiled sediment should be contained and
collected for disposal. Otherwise, the technique only disperses the oil
and does not clean the shoreline. If not contained, this oil could affect
adjacent resources, strand on clean sediments or cleaned shorelines.
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5.3.4 HIGH-PRESSURE, AMBIENT WATER WASHING
(TACTIC GROUP 5)
Objectives
The objective of this tactic is to wash and flush oils towards a collection
area using sea water at ambient temperatures and high pressure.

Description
With hand-operated or remote-controlled hoses with jets, sea water at
ambient temperature is used to wash, flush, and herd oil to a collection point
for recovery and removal. The higher water pressure provides the increased
physical force required to dislodge and flush oil that cannot be removed using
lower pressure, ambient temperature water. This tactic is shown in Figure 5.6.
Output pressures from the hose are usually controlled by a nozzle and exceed
4 bars or 60 psi. If pressures higher than 70 bars (1000 psi) are used, this
technique is commonly referred to as pressure washing. Commercial units are
available that produce up to 275 bars (approximately 4000 psi) of pressure.

Figure 5.6
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Oil that is flushed or dislodged by the high-pressure hoses is readily
carried downslope by the high-volume flow of sea water. Mobilized oil
is transported with the water as it flows downslope, which prevents the
oil from being redeposited elsewhere. The oil can then be collected using
booms or other tactics of trapping and containment and removed.

Applications
This technique is usually only used for high viscosity oil on solid surfaces
such as bedrock, ice, or solid manmade shorelines as shown in Table 5.9.
On sloping outcrops or structures, this technique can be combined
with ﬂooding to prevent oil from being redeposited downslope.

Constraints and Limitations
High-pressure water can dislodge or damage attached healthy organisms.
Avoid washing that moves oil and/or sediments downslope to lower
intertidal zones that have attached plant or animal communities,
particularly if these areas were not initially oiled. Work should be
conducted at mid-tide or higher tide levels so that oil is collected on the
surface of the water when these communities are below the water line.
High-pressure action could emulsify the oil, if this has not occurred already.
The mobilized or flushed oil and oiled sediment should be contained and collected
for disposal. Otherwise, the technique only disperses the oil and does not clean the
shoreline. This oil may affect adjacent resources or oil or re-oil clean sediments.

Table 5.9

Applications for High-pressure, Ambient Water Washing
Vo
l

at

il e

Li

M
gh

t

ed

H
iu

m

ea

vy

So

li d

Marine Shoreline Category
Bedrock shoreline
Glacial and solid ice
Solid manmade shoreline
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Possibly applicable for small amounts of oil
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5.3.5 HIGH-PRESSURE, WARM/HOT WATER WASHING
(TACTIC GROUP 6)
Objective
This tactic uses heated sea water at high pressure to wash and flush oils
towards a collection area.

Description
Hand-operated or remote-controlled hoses with heated sea water are used to
wash, flush, and herd oil to a collection point for recovery and removal. The
higher pressure and warm water dislodge and wash tenacious oil that
cannot be dislodged by ambient-water washing tactics (Figure 5.6).
Output pressures from the unit may be fixed or controlled by a nozzle and exceed
4 bars (60 psi). Water is heated to between 30° (warm) and 100°C (hot).

Applications
This tactic is generally used only to clean heavy and solid oils from solid
manmade structures, as shown in Table 5.10. It may be the only choice
for very heavy residues that adhere strongly to a manmade substrate
and that have resisted other washing options.
This tactic can be combined with ﬂooding or low-pressure washing on sloping
structures. Oil that is flushed or dislodged is readily carried downslope by
the high volume flow of water or can be directed to a collection area by the
low-pressure hoses. Mobilized oil is transported with the water as it flows
downslope which prevents the oil from being redeposited elsewhere. Booms
or other tactics of trapping and containment collect the oil for removal.
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Constraints and Limitations
High-pressure water can dislodge or damage attached healthy organisms.
Avoid washing that moves oil and/or sediments downslope to lower intertidal
zones with attached plant or animal communities, particularly if these areas were
not initially oiled. Work at mid-tide or higher tide levels so that oil is collected
on the surface of the water when these communities are below the water line.
High-pressure action could emulsify the oil if this has not occurred already.
The mobilized or flushed oil and oiled sediment should be contained
and collected for disposal. Otherwise, the technique only disperses
the oil and does not clean the shoreline. This oil may affect
adjacent resources or may oil or re-oil clean sediments.

5.3.6 STEAM CLEANING (TACTIC GROUP 7)
Objective
Steam cleaning is used to remove stains or dislodge thin layers
of highly viscous oils from hard, impermeable surfaces.

Description
Hand-operated or remote-controlled steam units dislodge, wash, and herd
oil to a collection point for recovery and removal. The steam generates
water and oil that has been flushed or dislodged is carried downslope by
the flow of the water. This prevents the oil from being redeposited elsewhere.
Booms or other tactics of trapping and containment collect the oil for removal.
Output pressures from the unit are generally over 4 bars (60 psi)
and may be as high as 70 bars (1000 psi) with steam temperatures
of over 100°C and up to 200°C.
This tactic is often confused with hot water washing, which also produces
considerable amounts of steam.

Applications
As shown in Table 5.11, steam cleaning is primarily used for cleaning
small amounts of persistent heavy or solid oils from solid manmade
surfaces. This technique can be combined with ﬂooding.
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Constraints and Limitations
The operator of a hand-held steam unit must follow strict safety
guidelines and an assistant must be available to handle the
hose system and watch the operation from close proximity.
Steam cleaning is generally very intrusive in terms of ecological
effects and will kill most living organisms. It should therefore not
be used in areas with extensive populations of plants or animals.
Avoid steam cleaning if it will move oil and/or sediments
downslope to lower intertidal zones with attached plant or
animal communities, particularly if these areas were not initially
oiled. This can be avoided by working at mid-tide or higher
tide levels so that oil is collected on the surface of the water at
times when these communities are below the water line.
In most cases, steam cleaning will emulsify the oil, if this has not
occurred already.
The mobilized or flushed oil and oiled sediment should be
contained and collected for disposal. Otherwise, the technique
only disperses the oil and does not clean the shoreline. This oil
may affect adjacent resources or oil or re-oil clean sediments.
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5.3.7 SANDBLASTING
(TACTIC GROUP 8)
Objective
Sandblasting is used to remove stains or thin layers of weathered oil
from hard, impermeable surfaces.

Description
Hand-operated or remote-operated sandblast units dislodge oil or abrade stains
and thin weathered films of oil from a hard surface. Output pressures from
the hose are usually less than 4 bars (60 psi). Spent sand and dislodged oil are
collected by a drop cloth or similar arrangement below the working area.

Applications
Sandblasting is used only to remove resistant heavy or solid oils from impermeable
surfaces, particularly manmade stone or concrete structures (Table 5.12).

Constraints and Limitations
The operator of a hand-held unit must follow strict safety
guidelines and an assistant must be available to handle the hose
system and watch the operation from close proximity.
This technique is generally very intrusive in terms of ecological effects. Sandblasting
will remove all organisms and leave a clean and pristine, but barren surface.
Sandblasting systems use up to 500 kg of sand per hour and generate
a high volume of waste material. Avoid moving sand and oiled
sand to lower intertidal zones that have attached plant or animal
communities, particularly if these were not initially oiled.
Oil attached to sand particles can separate on contact with water. Remobilized
oil can be contained with booms and recovered for removal.

7DEOH $SSOLFDWLRQVIRU6DQGEODVWLQJ

6R

\

P

W

OLG

LX

JK

LO H

DY

HG

+H

0

DW

/L

O
9R

0DULQH6KRUHOLQH&DWHJRU\
6ROLGPDQPDGHVKRUHOLQH
3UHIHUUHGRSWLRQ

3RVVLEO\DSSOLFDEOHIRUVPDOODPRXQWVRIRLO

A Field Guide to Oil Spill Response on Marine Shorelines

171

5

5.4 PHYSICAL METHODS - REMOVAL
(TACTIC GROUPS 9 TO 13)
This group of tactics involves physically removing oil or oiled materials,
such as sediments, debris, and vegetation, from the shore zone for
disposal. They include various removal techniques ranging from:
manual and mechanical removal (tactics 9 and 11);
vacuuming (tactic 10);
vegetation cutting (tactic 12); and
passive sorbents (tactic 13).
Most of the equipment required for physical removal is also used for
non-spill related activities and is available commercially. Mechanical
removal tactics primarily use equipment designed for earth-moving or
construction projects, although a few commercial devices are designed
specifically for use in oil spill cleanup operations. Most sorbents referred
to in this section are manufactured specifically for oil spills.
The size of the area, the type and amount of oil, the type of shoreline, and
accessibility to the site are important factors to consider when selecting
one of these tactics. Efficiency and cost are also evaluated in terms of the
number of times the material is handled and the volume of waste that is
generated. A single-step transfer system, such as a front-end loader that
removes material from a beach directly into a truck, uses fewer resources
than a multiple-step transfer system, such as a grader that sidecasts
material for collection by a front-end loader or an elevating scraper.
Efficiency factors for the various physical removal tactics include:
the relative requirements for resources;
relative cleanup rates;
whether they involve a single step or multiple steps; and
the amount of waste generated.
As none of these tactics has all of the four ideal attributes of minimal
requirements for resources, a rapid cleanup rate, a single-step operation,
and minimal waste generation, selecting the most appropriate
removal option involves some level of compromise or tradeoff.
The efficiency factors of the various physical removal
tactics are summarized in Table 5.13
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5.4.1 MANUAL REMOVAL (TACTIC GROUP 9)
Objective
Oil or oiled materials, including oiled sediments, are removed
using manual labour and hand tools.

Description
Cleanup teams pick up oil, oiled sediments, or oily debris with rakes,
forks, trowels, shovels, sorbent materials, or buckets as shown in
Figures 5.7 and 5.8. This may include scraping or wiping with sorbent materials
or sieving if the oil has come ashore as tar balls. Workers wear personal protective
equipment (PPE) that includes splash suits or rain gear, boots, and gloves.
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Figure 5.7

Oiled sediment is shovelled into bags or directly
into front-end loader to reduce a transfer step.

Collected material is placed directly in plastic bags, drums, or other containers
for transfer. If the containers are to be carried to a temporary storage area, they
should not weigh more than one person can easily and safely carry. To avoid
spilling, containers should not be overfilled or dragged along the ground. As an
example of tactics used in combination, collected material can be placed directly
into the bucket of a front-end loader, as shown in the inset in Figure 5.7.

Applications
This technique can be used practically and effectively in any location,
for small amounts of oil on most types of shoreline as shown in
Table 5.14. Access to the shore zone is a primary consideration. Safety
must be considered in areas with rapidly changing tidal water levels,
slippery bedrock outcrops, and when volatile oils are present.
Manual removal is most applicable for:
small amounts of viscous oil, e.g., asphalt pavement;
surface or near-surface oil; and
areas inaccessible to vehicles or where vehicles cannot operate.
A straight-edge shovel is effective on sand beaches and a pointed shovel is
usually more effective on pebble/cobble or mixed-sediment beaches.

174

A Field Guide to Oil Spill Response on Marine Shorelines

section

Figure 5.8

Manual Removal of Oil with Shovels, Bags, and Buckets

Response crews should work from a clean area towards the oiled area to
avoid walking on oiled patches and tracking oil into clean areas.
Although this technique is labour-intensive and progresses slowly
on large oiled areas, it generates less waste than mechanical removal
as shown in Table 5.13. The waste materials, such as tar balls, oiled
sediment, and oiled debris, are easy to segregate during cleanup.
Vehicles or vessels are required to transfer collected materials
to temporary storage or permanent disposal sites.
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Constraints and Limitations
Avoid walking in the oiled zone to prevent carrying oil into areas that have already
been cleaned. In marshes and tidal flats, foot traffic can break or crush vegetation
or trample oil into subsurface sediments. When large numbers of personnel are
required to meet the cleanup objectives, excessive foot traffic can damage vegetated
areas such as backshore dunes or disturb adjacent resources such as nesting birds.
Care should be exercised as oiled or wet bedrock and pebbles/cobbles
can be very slippery leading to trips, slips, and falls.
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5.4.2 VACUUMS – ONSHORE POOLED OIL
(TACTIC GROUP 10A)
Objective
Vacuums are used to remove oil by suction from areas where
it has pooled or collected in sumps or depressions.

Description
Commercially available vacuum equipment is used which includes
small hand-carried or larger truck-mounted vacuum systems.
The suction end of these units is usually deployed manually to
collect oil and/or oily water as shown in Figure 5.9.
These units are not the same as mobile vacuum systems that have
a fixed slot or similar suction system mounted below a mobile
platform (usually a tank truck) and are not labour-intensive.
Several types of commercially available vacuum units have been designed specifically
for shoreline cleanup. These involve a pump and small, detachable storage drums
(0.2 m³/45 gallons). Some feature a dual-head system with water jets to mobilize
oil mounted next to a suction head that lifts and recovers the oil/water mixture.

Figure 5.9

Oil Removal by Vacuum Systems

A Field Guide to Oil Spill Response on Marine Shorelines

177

5

Applications
Vacuums are primarily used when oil is pooled in natural depressions
and hollows or has been herded into collection areas, such as lined pits or
trenches (sumps). This technique can be combined with flooding or deluge
techniques to float and collect oil. The dual-head wash vacuum system
is used in places that are hard to access, such as between boulders.
The types of shoreline and oil for which vacuums can be used
to clean up onshore pooled oil are shown in Table 5.15

Constraints and Limitations
This tactic is used primarily to clean up large amounts of oil and is labourintensive as the operator can only cover a small area at a time. Equipment
must be moved frequently and the suction arm must be handled or operated
manually. A storage unit can fill in minutes if there are large amounts of oil.
It is not safe to use vacuums with volatile oils or oils that cannot be pumped.
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5.4.3 VACUUMS—NEARSHORE SUNKEN OIL
(TACTIC GROUP 10B)
Objective
Vacuums are used to remove oil by suction on the sea bed in shallow
water (less than 2 m deep) immediately adjacent to the shoreline.

Description
Commercially available vacuum equipment is manually deployed from the
shore or mounted on a floating platform. For large amounts of mobile oil,
a decanting process is required to separate oil and water. For sunken solid
particles, such as tar balls, the oil can be collected in a filter or mesh.

Applications
Vacuums are one of the few practical options, along with manual recovery,
for removing nearshore sunken oil in shallow waters less than 2 m deep.

Constraints and Limitations

photo credit: Gavin Berg

Poor visibility due primarily to suspended sediments may limit
efficiency and effectiveness in locating and removing sunken
oil. An oil-water separation system or filter-mesh device is required
as vacuums recover large volumes of water with the oil.

Figure 5.10

Shallow-water Vacuuming of Sunken Oil
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5.4.4 MECHANICAL REMOVAL (TACTIC GROUP 11)
Objective
Oil and oiled materials are removed using mechanical equipment.

Description
Oil and oiled surface and subsurface materials are removed from
shorelines using a range of mechanical devices. Mechanical removal
is faster than manual removal but generates more waste.
The method of operation varies considerably depending on
the type of equipment available and its ability to operate on a
particular section of shoreline. The efficiency of each type of
equipment, in terms of the rate of cleaning that can be achieved
and the amounts of waste generated, is shown in Table 5.13.
Elevating scrapers, front-end loaders, backhoes, or vacuum trucks
can remove and transfer material directly to a truck or temporary
storage area in a single step. This is shown in Figure 5.11, 5.12, and
5.13. Other equipment, such as graders, sidecast material that must then
be picked up by scrapers, loaders, or backhoes for transfer. Two-staged
mechanical removal is shown in Figures 5.14 and 5.15.
The various types of earth-moving equipment are summarized in Table 5.16.
Several mobile beach cleaners have been developed specifically for oil
spill cleanup (Table 5.17). This equipment carries out a wide range of
single-step techniques to lift or separate oil and/or oiled sediments.
A common example is a mobile sieving unit drawn by a tractor that
is designed for removing unoiled debris, but can be adapted to pick
up tar balls and oiled debris. This is shown in Figure 5.16.
Off-site beach-cleaning machines that treat or wash oiled materials are
included with this technique. These involve a waste management program
of transfer and temporary storage and treatment, even if sediments are
replaced on the shore. This is a multi-step process as oiled material is
removed from the beach, transferred to and from the treatment site, and
subsequently replaced by one or more types of earth-moving equipment.
As each of these mechanical beach-cleaning techniques generates waste, the level
of effort required is comparable to other oil removal techniques. Mechanical
removal options are different from mechanical in-situ treatment options that do not
generate waste materials. Mechanical in-situ tactics are described in Section 5.5.

180

A Field Guide to Oil Spill Response on Marine Shorelines

section

7DEOH 6XPPDU\RI(DUWKPRYLQJ(TXLSPHQW
0DFKLQH

7HFKQLTXH

$SSOLFDELOLW\

(OHYDWLQJ
6FUDSHU

± 0RYHVSDUDOOHOWRWKHZDWHUOLQH
VFUDSLQJRIIDWKLQOD\HURI
VXUIDFHRLOHGVHGLPHQWWKDW
LVFROOHFWHGLQDKRSSHU
± $OVRUHPRYHVZLQGURZV

± /LPLWHGWRUHODWLYHO\
KDUGDQGÀDW
VDQGEHDFKHV
ZLWKVXUIDFHRLOLQJ
± 5HGXFHGWLUHSUHVVXUH
FDQH[WHQGRSHUDWLRQV

0RWRU
*UDGHU

± 0RYHVSDUDOOHOWRWKHZDWHU
± /LPLWHGWRUHODWLYHO\
OLQHVLGHFDVWLQJRIIDWKLQ
KDUGVDQGEHDFKHV
OD\HURIVXUIDFHRLOHGVHGLPHQW
ZLWKVXUIDFHRLOLQJ
WKDWIRUPVDOLQHDUZLQGURZ
± ([FHVVLYHVSLOODJHPD\UHVXOWZKHQ ± &DQRSHUDWHRQ
ORZDQJOHVORSHV
PRUHWKDQWZRSDVVHVDUHPDGH
± 5HGXFHGWLUHSUHVVXUH
± 8VXDOO\EHWWHUWRFUHDWHPXOWLSOH
FDQH[WHQGRSHUDWLRQV
ZLQGURZVWKDQWRPRYHRQH
VXFFHVVLYHO\XSDEHDFK

)URQWHQG
/RDGHU

± %XFNHWOLIWVRLOHGVHGLPHQWV
IRUWUDQVIHUWRWUXFNRU
WHPSRUDU\VWRUDJHVLWH
± )RUVXUIDFHRLOLQJEXFNHWVKRXOG
OLIWRQO\DWKLQFXWWRDYRLG
UHPRYLQJFOHDQVHGLPHQWV
± $OVRUHPRYHVZLQGURZV

± &DQRSHUDWHRQ
PRVWVHGLPHQWVWR
UHPRYHVXUIDFHDQG
VXEVXUIDFHRLO
± 7UDFWLRQLVUHGXFHG
DVVHGLPHQWVL]H
LQFUHDVHV

%XOOGR]HU

± %ODGHPRYHVRLOHGVHGLPHQWV
IRUSLFNXSDQGWUDQVIHU
E\RWKHUHTXLSPHQW
± /HDVWSUHIHUUHGHDUWKPRYLQJ
HTXLSPHQWKDVOHDVWFRQWURO
RIGHSWKRIFXWDQGFDQ
PL[RLOLQWRVHGLPHQWV

± &DQRSHUDWHRQ
PRVWVHGLPHQWVWR
PRYHVXUIDFHDQG
VXEVXUIDFHRLO
±7UDFWLRQLVUHGXFHG
DVVHGLPHQWVL]H
LQFUHDVHV

%DFNKRH

± %XFNHWOLIWVRLOHGVHGLPHQWV
IRUWUDQVIHUWRWUXFNRU
WHPSRUDU\VWRUDJHVLWH
± )RUVXUIDFHRLOLQJEXFNHW
VKRXOGOLIWRQO\DWKLQFXWWR
DYRLGUHPRYLQJFOHDQVHGLPHQWV
± ([WHQGHGDUPFDQUHDFKIURP
DSODWIRUPRUFOHDQDUHD

± &DQRSHUDWHRQ
PRVWVHGLPHQWV
RURQVWHHSVORSHV
WRUHPRYHVXUIDFH
DQGVXEVXUIDFHRLO
± 7UDFWLRQLVUHGXFHG
DVVHGLPHQWVL]H
LQFUHDVHV

'UDJOLQH
&ODPVKHOO

± %XFNHWOLIWVRLOHGVHGLPHQWV
IRUWUDQVIHUWRWUXFNRU
WHPSRUDU\VWRUDJHVLWH
± ([WHQGHGDUPFDQUHDFKIURP
DSODWIRUPRUFOHDQDUHD
± 3RRUFRQWURORIGHSWKRIFXW

± &DQRSHUDWHRQ
PRVWVHGLPHQWV
RURQVWHHSVORSHV
WRUHPRYHVXUIDFH
DQGVXEVXUIDFHRLO

A Field Guide to Oil Spill Response on Marine Shorelines

181

5

To Unloading Area
2nd Pass

1st Pass

3rd Pass

Figure 5.11

Direct Mechanical Removal Using an Elevating Scraper

Backhoe operating from top of bank

Front-end Loader

Cut

1st Pass

Figure 5.12
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2nd Pass

3rd Pass

Direct Mechanical Removal Using a Backhoe
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Unloading area
1st Pass

Direction of travel

2nd Pass

3rd Pass

Figure 5.13

Direct Mechanical Removal Using a Front-end Loader

The illustrations in Figures 5.11 to 5.16 are intended as a guide.
Operators can usually provide suggestions or improvisations to
meet the cleanup objectives for a particular section of beach.

Applications
As shown in Table 5.18, mechanical removal can be used on all types of
shoreline except bedrock and solid manmade shorelines. The suitability of
different types of machines for cleaning up oil on shorelines is determined
by the weight-bearing capacity of the sediments and the slope of the shore
zone, as well as the performance characteristics of the individual equipment.
The various types of commercially available earth-moving equipment
have different operational requirements and different applications, as
summarized in Table 5.16. The most important variable is the weightbearing capacity of the sediment on the shoreline, which determines
whether a piece of equipment can travel on the shore without becoming
immobilized. Mechanical equipment therefore has limited use on sand or
mud flats due to the poor weight-bearing capacity of these sediments.
Traction for wheeled equipment on soft sediments with low weight-bearing
capacity can be improved by reducing tire pressure. Although tracked
equipment may be able to operate where wheeled vehicles cannot, this is
not a preferred option as tracks disturb sediments much more than tires.
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Front-end Loader

1st Pass

2nd Pass

3rd Pass

Bulldozer

Figure 5.14

Two-stage Mechanical Removal with Bulldozer
Supported by Front-end Loader

Each type of equipment has a particular application.
Scrapers and graders operate only on hard and relatively flat surfaces
and can move only a thin cut (approximately 10 cm) of surface material.
Loaders, bulldozers, and backhoes operate in a wider range of conditions
and are designed to dig and move large volumes of material.
Backhoes, draglines, and clamshells have an extending arm
or crane so that they can be operated from a barge or a
backshore area and reach to pick up material.
Beach-cleaning machines operate in a number of different ways as described
in Table 5.17. Mobile equipment operates on the oiled beach, whereas other
equipment operates off-site (adjacent to the oiled beach) to clean oiled
sediment that has been removed and subsequently return it to the beach.
Vacuum trucks remove pooled oil or oil collected in lined sumps.
Only elevating scrapers, front-end loaders, backhoes, draglines, clamshells, or
vacuum trucks can remove material directly from the shoreline. Graders and
bulldozers move material that is then removed by other types of machines.

184

A Field Guide to Oil Spill Response on Marine Shorelines

section

Figure 5.15

Two-stage Removal with Grader Supported by
Front-end Loader or Elevating Scraper
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Figure 5.16 Direct Mechanical Removal Using a
Mobile Beach-cleaning Machine
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In almost all cases, experienced machine operators should perform test
runs or trials to determine exactly how particular types of machines will
be used. The applicability of one type of machine may vary locally due to
changes in types of sediment and beach slope, both across shore, that is
between the upper intertidal zone and the supra-tidal zone, and alongshore.
The equipment is often used to remove only a thin cut of oiled sediment.
This is the opposite of conventional procedures for earth-moving which
move as much material as efficiently as possible. This usually involves digging
into the sediment and filling the front-end bucket. For removing surface
oil, however, a thin cut and a partially filled bucket are more appropriate.
The objectives of the beach cleanup should be discussed with the contractor
and/or operator so that they are aware of the desired endpoint(s). They
can usually recommend the most appropriate or practical piece of
equipment or removal technique to achieve a particular objective.
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Constraints and Limitations
If used on mud tidal flats, salt marshes, or tundra surfaces, mechanical techniques
can cause significant adverse effects, either by mixing oil with the clean surface
or subsurface sediments or by damaging plant stems and root systems. It
is unlikely that machinery could be deployed on most boulder beaches.
Earth-moving equipment is designed to rapidly and efficiently move large amounts
of material, which is not always an appropriate approach for shoreline cleanup.
Avoid repeated handling or transfer of oiled sediments as much as possible
as this increases the potential for spillage and decreases efficiency.

5.4.5 VEGETATION CUTTING (TACTIC GROUP 12)
Objective
Vegetation cutting involves removing parts of oiled plants in order to prevent the
oil from remobilizing or to protect animals and birds from contact with the oil.

Description
Vegetation cutting is usually a manual operation whereby scythes, knives,
powered weed cutters, and/or rakes are used to cut and collect the oiled
vegetation as shown in Figure 5.17. Mechanical cutters can also be used,
depending on the conditions at the site, i.e., weight-bearing capacity, access to
the site, and the types of plants. Floating weed cutters can be used to work close
to the shoreline if the water is not too deep. This is shown in Figure 5.18.

Applications
As shown in Table 5.19, vegetation cutting is primarily used to
remove small amounts of oiled vegetation from bedrock shorelines,
salt marshes, and inundated low-lying tundra. It is suitable for use
on a variety of different plants. It is most commonly used for oiled
vegetation in wetlands or marshes and for oiled seaweeds.
Oil readily adheres to and is retained on the stems and leaves of dry
vegetation. If there is extensive oiled vegetation, significant amounts
of oil can be recovered by cutting and removing this vegetation.
This tactic is most applicable when:
the continued presence of oil on vegetation could
threaten animals and birds that use the area;
oil on vegetation could be remobilized and released
to oil other adjacent areas; or
the oiled vegetation, either intact or detached,
could adversely affect adjacent healthy organisms.
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Figure 5.17

Manual Cutting of Vegetation

Constraints and Limitations
The effects of cutting marine vegetation at different times of the year are not
well documented. It is assumed that cutting oiled vegetation during the active
growing season could adversely affect the plant and should only be considered
if the risk of leaving the oil threatens other resources, e.g., migratory or
nesting birds, as the loss of plants or stems removes habitat for some species.
Where the option exists, cut vegetation late in the growing season or
during the winter die-back season to minimize risk to the plants.
When cutting, remove only the oiled parts of the plant. For example,
it is less intrusive to cut only the stem at the oiled level and leave
the lower unoiled parts of the stem and roots systems intact.
In marshes, cut plants from a boat or using boardwalks or mats as
foot traffic can damage the plants and trample oil into the sediments.
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Figure 5.18

On-water Vegetation Cutting and Removal
Using a Reed Harvester
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5.4.6 PASSIVE SORBENTS (TACTIC GROUP 13)
Objective
Sorbent materials are placed and left in fixed locations to collect oil
that comes in contact with the sorbent.

Description
Sorbent materials can be used in both protection and cleanup mode.
They are placed in the shore zone to collect floating oil as it comes ashore
or to collect remobilized stranded oil as it leaches off the shoreline and out
of the shoreline sediments. This is shown in Figure 5.19. Commercially
available sorbents are supplied as pads, rugs, blankets, rolls, sweeps, pillows,
or booms. Locally available materials, such as straw or peat, are sometimes
used but are usually less effective and efficient than commercial sorbents.
Sorbent booms or sweeps are usually fixed in place with stakes
and/or anchors in a line or parallel lines to form a floating barrier
that moves with the tide at the water’s edge. Individual sorbents
can also be staked to swing over a fixed area in the intertidal zone.
In both the protection and cleanup modes, the sorbent material
is left to collect oil on contact for subsequent removal and
disposal. Certain types of sorbents can be cleaned and reused.
This technique is not the same as using sorbent materials to manually
remove oil, which is described in Section 5.4.1 (Tactic 9).

Applications
As shown in Table 5.20, sorbents can be used on any type of shoreline
and for most types of oil, although they are less effective for very
viscous semi-solid or solid oils and volatile types of oil.
Sorbents are often used as a followup technique after bulk oil
has been removed or in areas where access is difficult.
In a peat-rich environment, natural peat can be used
as a sorbent on fresh crude oil and products.
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Figure 5.19
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Passive Use of Sorbents Anchored in the Intertidal Zone
to Collect Oil on Contact
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Constraints and Limitations
Sorbents quickly reach their capacity when in contact with large amounts
of oil. They must be replaced frequently, even when dealing
with relatively small amounts of oil. This is labour-intensive and
can generate large amounts of waste on a daily basis.
If poorly secured, lines of sorbents on ropes become tangled quickly. Cutting
the entangled sorbents for bagging and removal is time-consuming and difficult.
Loose sorbents, such as cork, peat moss, wood chips, and sawdust, are generally not
used as they are difficult to contain and may sink or migrate into non-oiled areas.
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5.5 PHYSICAL METHODS – IN-SITU TREATMENT
(TACTIC GROUPS 14 TO 16)
These treatment tactics are conducted on site and in situ, which minimizes
the generation or recovery of oiled materials requiring transfer and
disposal. In-situ treatment tactics presented in this section include:
mechanical mixing (also known as tilling, land
farming, or aeration) (tactic group 14);
sediment relocation (also known as berm relocation
or surf washing) (tactic group 15); and
burning (tactic group 16).
Dispersants, nutrient enhancement, or bioremediation are other forms of in-situ
treatment that are discussed in Section 5.6, Chemical/Biological Response.
Mechanical mixing of oiled sediments involves agitation either in the absence
of water above the water line, which is called dry mixing, or underwater, which
is referred to as wet mixing. In both cases, the intent is to mix or turn over the
sediment in situ. This differentiates mixing from sediment relocation which
involves intentionally moving sediments from one location to another.
Neither mechanical mixing nor sediment relocation entails any transfer
or disposal of oiled sediments. These tactics either physically expose
oiled sediments and/or move the oiled sediments to a different
location in terms of wave exposure in order to promote or increase
natural weathering and natural waterborne removal processes.
In some cases, oil released in the water resurfaces and is then
recovered by passive sorbents or from within a boomed containment
area. Some oil is put into fine particle suspension in the water column
and is left to natural dispersion and biodegradation processes.
When evaluating the appropriateness of in-situ treatment, the consequences
of not removing the oil must be considered. In particular, the anticipated
change in oil weathering or natural removal rates that would be caused
by the treatment should be evaluated. More detailed technical discussions
on the applicability and limitations of mixing and sediment relocation
are provided in Owens and Sergy, 2003 and 2004b.
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5.5.1 DRY MIXING (TACTIC GROUP 14A)
Objective
Dry mixing is used to break up or increase the exposure of the surface
and/or subsurface oil to both air and subsequent tides, in order to accelerate
natural weathering and removal processes without removing sediment.

Description
Oiled sediments are agitated by tilling, raking, digging, or ploughing
actions that physically turn over or displace sediments on the surface and
subsurface. Rotary garden tillers or rakes are used to manually mix the
sediments. For larger applications, heavier machinery is used including
agricultural equipment, such as disc systems, harrows, ploughs, rakes or
tines, or earth-moving equipment, such as rippers (tines), front-end loaders,
backhoes, graders, or bulldozers. Agricultural “rippers” or “scarifiers”
usually break up sediments to a depth of 50 cm whereas backhoes dig to
significantly greater depths, i.e., on the order of a metre or more.
There is no removal of oiled sediments associated with dry mixing.
Oil that is released during a rising tide can be contained and recovered
with passive sorbents as an example.
Examples of dry mixing are shown in Figure 5.20.

Figure 5.20 Dry Mixing of Oiled Intertidal Sediments on Sand
and Mixed Sediment Beaches
A Field Guide to Oil Spill Response on Marine Shorelines
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Applications
Dry mixing increases the exposure of oiled sediments on the surface and in
the subsurface to air and water and/or breaks up a layer of oil on the surface
to prevent the formation of asphalt pavement. Dry mixing reduces the
compaction of the sediment and enhances penetration of air and water.
This technique can be used to remove oil from sand, pebble, cobble and
mixed sediment shorelines, and from peat and tundra cliff shorelines as
shown in Table 5.21. The weight-bearing capacity of the sediments on the
beach or tidal flat will determine which types of equipment to use.
Dry mixing is particularly useful in promoting evaporation.
Safety evaluations are crucial to ensure that volatile
fractions are not present in the oil.
If oil or oiled sediments have been buried by a clean layer of material, it may
be appropriate to remove or sidecast that clean layer to a temporary storage
location. This material is then replaced after the exposed oiled materials have
been reworked and redistributed by wave action and allowed to weather.
This technique can be combined with manual removal to pick up exposed
patches of oil or with bioremediation. The technique may be appropriate
for use after the bulk of the oil has been removed by mechanical tactics.
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On exposed coasts where sediment reworking takes advantage of wave action,
effectiveness is a function of seasonal wave-energy levels. The usefulness
of the technique may decrease in summer months. In sheltered or low
wave-energy environments where this technique provides contact
between oil and fine particles, the availability of fines should
be established before this approach is selected.

Constraints and Limitations
The objective is to expose the oil and accelerate natural weathering processes,
not to bury the oil as this would delay its physical breakdown or weathering.
This technique is not appropriate if it causes the release of large amounts
of oil that could threaten to re-oil the beach or adjacent locations.
Be careful not to alter the shoreline in a way that would cause
erosion or accretion where these processes are an issue.
This tactic may affect biological populations, i.e., infauna and epifauna/flora.

5.5.2 WET MIXING (TACTIC GROUP 14B)
Objective
Wet mixing is used to release and recover surface or subsurface oil
by physically agitating intertidal sediments in shallow water (less than
1 m deep) on site.

Description
Wet mixing is used in shallow water (less than 1 m deep) either in the intertidal zone
during rising or falling tides or at the water line during the tidal low-water slack. The
sediments are agitated in situ to release the oil by physical abrasion. The released
oil is recovered within the containment area by skimmers or sorbents.
Oiled sediments can be mixed using agricultural equipment, such as
disc systems, harrows, ploughs, rakes or tines, or earth-moving
equipment, such as rippers (tines), front-end loaders,
or backhoes as shown in Figure 5.21 (top).
Water jets, either high-volume, low-pressure or low-volume, high-pressure,
can also be used to agitate the underwater sediments within a boomed
containment area, which is shown in 5.21 (middle).
Custom-designed machines that combine mechanical mixing
with water jets have proven very effective. Such a machine, known
as a ‘Muck Monster’, is shown in Figure 5.21 (bottom).
A Field Guide to Oil Spill Response on Marine Shorelines
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Chain hoist for
adjusting pump level

Strut on pivot
Water Hose
Cable
Centrifugal
pump run
from
bulldozer
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Multiple Ripper Teeth
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Water jets behind Ripper Teeth

Figure 5.21 Wet Mixing Using a Backhoe (top), a
Stinger to Agitate Oiled Sediments (middle),
and a Custom Designed Machine (bottom), the
“Muck Monster” (adapted from Miller, 1987)
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Applications
Wet mixing can be used on mud, sand, mixed sediment, pebble/cobble
beaches, sand, mixed and coarse sediment flats, and peat and snow-covered
shorelines for light and medium oils that will float to the water surface
when agitated. It can sometimes be used to remove small amounts
of heavy oil on these same types of shorelines (Table 5.22).
If the oiled sediments are in the intertidal zone, this technique
is typically applied when the tide is rising.

Constraints and Limitations
The type of equipment that can be used is determined by the weight-bearing
capacity of the sediments on the beach or tidal flat. Most types of equipment
will not operate in water deeper than 1 m.
This tactic may adversely affect the biota living in
or on the surface of the sediments.
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5.5.3 SEDIMENT RELOCATION (TACTIC GROUP 15)
Objective
The objective of sediment relocation is to move oiled materials
from one location to another location where there is a higher
level of water movement, typically wave energy, that is
available to accelerate natural oil removal processes.

Description
Earth-moving equipment, such as front-end loaders, graders, or bulldozers,
is used to move the oil or oiled sediments from the surface or subsurface
areas where they are protected from natural physical abrasion and weathering
processes to locations where these processes are more active, such as the
intertidal zone. Examples of sediment relocation are shown in Figure 5.22.
Sediment relocation differs from mixing techniques as the oiled sediments are
physically moved from one location to another as opposed to being agitated in
place. Although the physical movement causes mixing of the oiled sediment,
the intent is to move the material to areas with higher levels of wave energy
and greater potential for being washed by water, e.g., sediments are moved
from above the normal high water level to the mid- or lower-intertidal zone.
Oil released from the substrate enters the water column as particulate oil,
dispersed oil, or oil-mineral aggregates. The bulk of the oil dissipates in the
water column and is not collected. Passive sorbents can be used to collect
oil that resurfaces in the immediate area of the relocated sediments.
Sediment relocation can be combined with manual removal techniques to
recover small patches of high-concentration oil uncovered during excavation.
Wet mixing techniques can be used for oiled sediments that
are first relocated to shallow waters in order to accelerate
the natural removal of oil by wave energy.
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Figure 5.22 Oiled sediment is relocated from the upper to the lower intertidal
zone where there is a greater potential for sediment reworking.
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Applications
As shown in Table 5.23, this technique can be applicable for removing light,
medium, and heavy oils from sand, mixed-sediment, and pebble/cobble
(coarse-sediment) beaches, tundra cliff shorelines, and snow-covered shorelines,
as well as medium oil from peat shorelines. It is particularly useful:
when oiled sediments are located above the limit of
normal wave action, for example, if a beach is oiled during
a storm surge or a period of higher tide levels;
when oil or oiled sediments have been buried or oil has
penetrated to a depth below the zone where sediments
are reworked by normal or seasonal wave action;
for “polishing” sand or fine mixed sediments after most of the oil or oiled
sediment has been removed and only light oiling, such as stains, remain;
in promoting evaporation and physical abrasion, although safety aspects
must be evaluated to ensure that volatile fractions are not present;
when sediment removal is ruled out due to a lack of natural sediment
replenishment, waste transfer and/or disposal issues, logistical
constraints in remote areas, or inaccessibility to a segment location;
immediately before expected storm events or
periods of high wave-energy levels; and
to remove stranded oil rapidly or immediately.
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If oil or oiled sediments have been buried by a clean layer of material, it may
be appropriate to remove or sidecast that clean layer to a temporary storage
location. This material is then replaced and allowed to weather after wave
action has reworked and redistributed the exposed oiled materials.
On exposed coasts where sediment reworking takes advantage of the high wave
action, effectiveness depends on seasonal levels of wave energy. This technique may
be less useful in summer months. In sheltered or low wave-energy environments
where this technique provides contact between oil and fine particles, it should
be determined whether fines are available before this approach is selected.

Constraints and Limitations
The objective is to expose the oil to physical degradation processes caused by waves,
not to bury the oil as this would delay its physical breakdown or weathering.
This technique is not appropriate if it causes the release of large amounts
of oil that could threaten to re-oil the beach or adjacent locations.
Oiled materials should not be moved into shoreline areas where the oil
and/or the sediments could damage other resources, such as healthy,
unoiled biological communities in the lower intertidal zone.

5.5.4 BURNING (TACTIC GROUP 16)
Objective
Oil, oiled debris, or oiled vegetation is burned at the site to remove or reduce
the amount of oil on the shoreline.

Description
Burning is primarily used for oiled combustible materials, such as logs or debris,
that can be collected and piled to facilitate burning as shown in Figure 5.23. It can
also be used when vegetation has been oiled, such as in a salt marsh or wetland.
In limited circumstances, direct burning of oil on a beach can be carried out if the
oil is pooled or concentrated in sumps, trenches, or other types of containers.
Burning efficiency can be improved by using fans to provide wind on piles
to be burned. Torches can be used to burn oil from hard substrates, but it is
labour-intensive and uses large amounts of energy to remove small amounts of oil.
In most cases, heavy or solid burned oil residues remain which
must be recovered manually.
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Figure 5.23 Removal of Oiled Logs by Burning
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Applications
Burning can be used for oiled logs and debris collected on any
type of shoreline or when oil has been collected in sumps or
drums and can be ignited with sustained combustion.
Burning is effective for directly removing light, medium, and
heavy oil from glacial and solid ice (on ice or in ice leads),
salt marshes, and snow-covered shorelines (Table 5.24).

Constraints and Limitations
Even when collected in sumps, heavy or emulsified oils are often
difficult to ignite and/or it is difficult to sustain combustion.
Burning heavily oiled marsh vegetation when soils are dry
can destroy the root systems and have a major impact on the
ecosystem. Wet soils protect the root systems from heat damage so
that recovery from burning is more rapid (Lin et al., 2005).
Generation of smoke may be an undesirable side effect, although this is not a
health or safety issue if standard safety precautions are observed. Burning generally
requires a permit from local authorities, especially if it is planned on a large scale.

5.6 CHEMICAL AND BIOLOGICAL TREATMENT
(TACTIC GROUPS 17 TO 20)
This group of treatment tactics includes:
dispersants (tactic group 17);
shoreline cleaners (tactic group 18);
solidiﬁers and visco-elastic agents (tactic group 19); and
bioremediation (tactic group 20).
When these tactics are used, chemical or chemical/biological
agents are added to the stranded oil or oiled sediments to:
facilitate removal of the oil from the shore zone; or
accelerate natural recovery, degradation, and weathering
processes on site.
the effects of adding another substance that could
adversely affect the ecosystem; and
the effects of moving oil from the shore into the water column.
Chemical and biological agents are regulated by the federal government and
the appropriate approvals and compliance are required for their use.
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Bioremediation by nutrient enrichment can require the use of products that have
been developed for applications other than oil spills. All the other techniques use
agents or materials specifically designed for oil spill response that are available
commercially from manufacturers and/or suppliers. Only dispersant application
and bioremediation are stand-alone techniques as the other tactics require an
additional removal step.

5.6.1 DISPERSANTS (TACTIC GROUP 17)
Objective
Dispersants are used to remove oil from the shore zone by adding a
chemical agent that enhances the formation of fine oil droplets, which
are subsequently dispersed into the adjacent waters to biodegrade.

Description
The dispersant (or surfactant) alters the surface tension of the oil so
that small oil particles form that will not stick to each other or to
substrate materials. The fine oil droplets are lifted by the tides and
transported away from the shore. The increased surface area accelerates
weathering and degradation of the oil in the water column.
The dispersed oil is not recovered.
Dispersants are usually applied manually using either a backpack spray or
a hose system. More ground can be covered faster by using mechanical
spray systems from all-terrain vehicles (ATVs) or similar vehicles.

Applications
Dispersants are used to remove oil from bedrock and from solid manmade
shorelines as shown in Table 5.25. They are most effective with low-viscosity
and fresh oils and work to a lesser degree on higher viscosity oils.
The agent can be applied directly to an oiled area and left to work or used
as a pre-soak before flooding or washing. In some cases, effectiveness
is a function of mixing and the dispersant and oil may have to
be mixed if this is not accomplished by wave agitation.
Different types of dispersants have been developed for different
environmental conditions and varieties are available for use in fresh water,
at colder temperatures, or for high-viscosity, emulsified, or weathered oils.
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As dispersants and shoreline cleaners (see Subsection 5.6.2) have
opposite mechanisms, a good dispersant is a poor surface washing
agent and a good shoreline cleaner is a poor dispersing agent. Once
a dispersant has been applied, oil will not stick to the substrate,
sorbents, or surface of certain types of skimmers such as discs.

Constraints and Limitations
Dispersants change the form of the oil into fine droplets and move
the oil from the shore to the water column. This action changes the
environmental exposure to oil, which may be either more or less acceptable.
The use of dispersants adds a chemical to the environment, which may
have other side effects. Regardless of impact, such an action requires
compliance with federal regulations.
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5.6.2 SHORELINE CLEANERS (TACTIC GROUP 18)
Objectives
Shoreline cleaners are used to remove or lift oil from shoreline substrates by adding a
chemical agent so that the oil can be contained and recovered on the adjacent waters.

Description
Shoreline cleaners, also known as surface washing agents or beach cleaners,
contain a surfactant or solvent to facilitate or increase the efficiency of removal of
stranded oil by washing. Whereas hydrocarbon solvents alter the viscosity of the
oil, surfactants alter the surface tension of the oil by a mechanism often referred
to as detergency so that the oil does not stick to substrate materials. The oil is
lifted by the tides and may drift away from the shore unless it is recovered.

Applications
As shown in Table 5.26, shoreline cleaners can be used to remove medium and
light oil from bedrock, solid manmade and permeable manmade shorelines,
and pebble/cobble and boulder beaches. This technique can also be used on
coarse-sediment beaches to minimize oil penetration into the subsurface.
The agent can be applied directly to an oiled area with a hand spray or
hose system. It can be used directly or as a pre-soak that is left for some
time before ﬂooding or washing is carried out. The soak time varies
depending on the temperature and the character of the oil. Shoreline
cleaning agents can also be used in a protection mode to pre-treat
shorelines and prevent oil from becoming stranded on the substrate.
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Shoreline cleaners are used in conjunction with oil collection techniques,
such as sorbents and skimmers, to contain and recover the oil as is it
released. Unlike dispersed oil, these mixtures can be recovered.
The effectiveness of this technique depends on the type of oil and
decreases as the specific gravity of the oil increases. Its success
also depends somewhat on the mixing of the agents with the oil
and the ability to contain and recover the released oil.
As shoreline cleaning agents and dispersants have opposite mechanisms,
a good shoreline cleaner is a poor dispersant and visa versa.

Constraints and Limitations
Shoreline cleaners expose intertidal and nearshore biota to a chemical that
may have toxic side effects. Regardless of its impact, the action of adding a
chemical to the environment requires compliance with federal regulations.
The effectiveness of shoreline cleaners must be verified not only to ensure that
they are removing oil, but also that the oil being re-floated is contained.

5.6.3 SOLIDIFIERS (TACTIC GROUP 19)
Objective
Solidifiers are a chemical agent added to the stranded oil to alter the
viscosity of the oil and thereby facilitate its collection and recovery.

Description
Solidifying agents are also known as elastomizers, gelling agents, or spill recovery
enhancers. Solidifiers change the oil from a liquid to a solid in order
to make recovery easier or to prevent the oil from remobilizing or spreading.
The visco-elastic agents or elasticity modifiers change the elasticity of the oil.

Applications
These agents may be available in a liquid or powder form. The latter can either
be applied directly or mixed with water before application. The agent is spread
manually or sprayed over and mixed with the stranded oil or oiled sediments. These
agents are used in conjunction with removal techniques, such as manual pickup.
Solidifiers and visco-elastic agents are most appropriate on light and
medium oils. They should not be used on beach sediments with
large pore spaces, such as cobble or boulders, as oil may penetrate
into the subsurface sediments and become difficult to remove.
In practice, the potential applicaton of solidifiers is limited to very small
areas or small volumes of oil. This tactic has rarely been used on spills.
A Field Guide to Oil Spill Response on Marine Shorelines
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Constraints and Limitations
The amount of agent to apply increases as the viscosity of the oil
decreases. For example, it would take 10 to 20 times more agent to change
the viscosity of some light fuel oils than it would for a heavy fuel oil. From
10 to 40% by weight of product to oil may be required to solidify the oil.
The effectiveness of the solidifying or visco-elastic agent depends
on the cure time and the contact area. Unless mixed correctly, the
application can produce a conglomeration of solid, liquid, and semi-solid
oil. Effectiveness also decreases for emulsified, weathered, thick, or
heavy oil due to the difficulty of mixing the agent and the oil.
Typically the end product includes a very light proportion
of sediment that is encapsulated with the oil.
Precaution must be taken not to use solidifiers where they may
incorporate or smother healthy plants and animals.
Adding a chemical to the environment requires
compliance with federal regulations.

5.6.4 BIOREMEDIATION (TACTIC GROUP 20)
Objective
Bioremediation is a tactic used to enhance or increase
the rate of biodegradation of oil in the intertidal zone
by adding oil spill bioremediation agents.
Three classes of oil spill bioremediation techniques have been recognized.
Bioenhancement agents contain only non-living materials such
as nutrients (fertilizers containing nitrogen and phosphorus)
intended to accelerate the natural oil-degrading activity of
the indigenous microbial population at a spill site.
Bioaugmentation agents contain living microbes and possibly
also chemical agents to enhance oil biodegradation. They are
intended to increase or supplement the natural rate of
biodegradation of hydrocarbons at a spill site.
Phytoremediation involves the use of fungi and plants to
accelerate oil degradation.
Historically, bioaugmentation and phytoremediation techniques
have had limited use and application for the remediation of oil
on shorelines. Most bioremediation involves bioenhancement,
which is adding nutrients to oiled substrates on site. This section
therefore focuses on the bioenhancement approach.
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Description
Naturally occurring micro-organisms (bacteria) use oxygen to convert
hydrocarbons into water and carbon dioxide. This process usually occurs at the
oil/water interface and is limited primarily by the availability of oxygen and
nutrients and the exposed surface area of the oil. The rate of biodegradation
can be accelerated if one or all of these three limiting factors can be changed.
Nutrients can be added in solid or liquid forms. Solid fertilizers, such as
pellets, can be broadcast on an oiled substrate with seed spreaders used
on lawns or fields. The fertilizer slowly dissolves on contact with water
and releases water-soluble nutrients over time. Liquid fertilizers can be
sprayed onto a shoreline using a number of commercially available types
of equipment, such as paint sprayers or sprayers in back packs.
Off-site treatment of oiled sediments is similar to land farming technology
and could involve bioaugmentation and/or phytoremediation
as well as adding nutrients.

Applications
Bioremediation can be used to treat light and medium oils on bedrock and
all other shorelines with sand, granule, pebble, cobble, or boulder sediments
(Table 5.27). Bioremediation can be used where there is light oiling or on
residual oil (“polishing”) after mobile or bulk oil has been removed from the
shoreline. This is not a short-term solution, i.e., it may take days to weeks, and it
is not suitable for short-term oil removal. The agents can be reapplied periodically,
i.e., in weeks or months as appropriate to continue the supply of nutrients.
Although fertilizers can be used alone on a shore to degrade residual surface
and/or subsurface oil, the process is more effective if combined with mixing or
other tactics for breaking the oil down into smaller particles. This significantly
increases the surface area available to the micro-organisms. Both mixing
and sediment relocation tactics increase both the availability of oxygen
and the exposed surface area of the oil available for biodegradation.
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Constraints and Limitations
This is an effective but relatively slow process compared to other options.
Nutrient enrichment is more effective during warmer seasons, as
the rate of biodegradation decreases with lower temperatures.
The biodegradation of the heavier components of oil and residues, such as
weathered asphaltenes and resins, is very limited. It therefore has little benefit
for oil from which the degradable fractions have already been removed.
Bioremediation can be used without affecting plants or animals.
Nutrients should not be over-used, however, as this
action can alter the normal balance of processes.
Bioremediation agents may be subject to federal and/or provincial approvals
and regulations, particularly those that include viable organisms.
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5.7 WASTE GENERATION
Waste generation, handling, and disposal must be considered in shoreline
cleanup planning. When selecting treatment techniques, it is important
to understand the types and relative amounts of waste generated by
the different treatment options. This element of the decision-making
process is particularly important for operations in remote areas where
transferring and storing waste may be a constraint (Section 4.18.2).
The types and relative amounts of waste that are typically generated
as well as the relative level of manpower required for the various
shoreline treatment or cleanup options are shown in Table 5.28.
The use of oleophilic skimmers and oil-water separators can significantly reduce
the high amount of liquids produced by some of these treatment options.
In Table 5.28, the terms “High” and “Moderate” refer to waste generation
and indicate the relative amounts of oil and oiled wastes that can be directly
generated by these activities. The term “None” refers to oily wastes. All
treatment activities generate some form of operational waste.
From a waste minimization and management perspective, the preferred
options are the following in-situ techniques that generate only waste materials
directly related to operations or logistics and not oil or oily wastes.
Natural recovery
Mixing
Sediment relocation
Burning
Dispersants
Bioremediation
These treatment options are particularly attractive for operations in remote
areas where it may be necessary to transport waste long distances for disposal.

Waste Generation as a Function of Spill Size
The amount of waste generated by oil spill response activities is not
determined by the size or location of the spill, but rather is a direct
result of the response objectives and the response activities selected by
the spill management team. Managers and planners must therefore
be provided with relevant information about potential types and
amounts of waste that would be generated as a result of decisions
made in selecting cleanup options and treatment endpoints.
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Waste Transfer and Waste Management in Remote Areas
In remote areas, waste management does not follow the typical
model that begins with the collection and temporary or short-term
storage, i.e., for days, of recovered waste at or close to the work
location (primary storage), followed by transfer to an intermediate or
long-term storage location, i.e., for weeks to months, where materials
are consolidated before treatment, recycling, and final disposal.
Transportation is primarily by sea in remote areas. Roads or overland
access from villages or communities to a spill operations area are
rare. Barges are usually the primary transfer vehicle from the spill
operations area to a temporary or long-term storage location or
directly to the final disposal site. Intermediate transfers of waste by
helicopter or all-terrain vehicles may help to consolidate the waste
materials but are not suitable for managing large amounts of waste.

Waste Generation Data
Very little data is available on the actual amounts of waste generated
by most treatment options. The following two maximum amounts
have been estimated based on waste generated by sediment removal
obtained from spill response data for specific individual shoreline
segments of mixed sand, pebble, and cobble sediments.
Mechanical removal
based on linear oiled shoreline data: 4.0 m3/m
based on oiled area data: 1.3 m3/m2
Manual removal
based on linear oiled shoreline data: 2.5 m3/m
based on oiled area data: 1.4 m3/m2
In each of these cases, treatment endpoints required that most of
the oiled sediments be removed. As these endpoint standards are
relaxed, the amount of waste generated would be reduced.
Based on actual spill response data, Owens et al. (2009) define
four categories of waste volumes.
Very High
High
Low
Very Low

≥ 1.0 m3 per metre length of oiled shoreline
0.1 to 0.99
0.01 to 0.099
< 0.01
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5

Figure 5.24 Proper waste management planning and practice
(top) are essential to avoid situations that are
costly and difficult to remedy (bottom).
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Segment Inspection Report

3

Conversions
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Appendix 1

Segment Treatment Recommendation Transmittal (STRT)
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Segment Inspection Report (SIR)
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Appendix 3
Conversions

LENGTH
1 centimetre
1 inch
1 foot
1 kilometre
1 kilometre
1 metre
1 nautical mile
1 nautical mile
1 nautical mile
1 statute mile

=
=
=
=
=
=
=
=
=
=

0.394 inches
2.54 cm
0.3048 metres
0.6214 statute miles
0.5399 nautical miles
3.281 feet
6076 feet
1.852 kilometres
1.1508 statute miles
1.609 kilometres

=
=
=
=
=
=
=
=
=

43,560 feet 2
0.4047 hectares
2.471 acres
10,000 metres2
0.3861 miles2
640 acres
2.60 kilometres2
848.8 acres
1.326 statute miles2

=
=
=
=
=
=
=
=

0.514 cm/second
1.688 feet/second
1.15 statute (st.) miles/hour
0.869 knots
0.45 metres/second
1.95 knots
3.28 feet/second
2.24 st. miles/hour

AREA
1 acre
1 acre
1 hectare
1 hectare
1 square kilometre
1 square mile
1 square mile
1 square nautical mile
1 square nautical mile

SPEED
1 knot
1 knot
1 knot
1 st. mile/hour
1 st. mile/hour
1 metre/second
1 metre/second
1 metre/second
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VOLUME
1 barrel (U.K.)
1 barrel (U.S.)
1 barrel (U.S.)
1 barrel (U.S.)
1 barrel (U.S.)
1 cubic foot
1 cubic foot
1 cubic foot
1 cubic foot
1 cubic foot
1 cubic inch
1 litre
1 litre
1 litre
1 litre
1 litre
1000 litres
1 cubic metre
1 cubic metre
1 cubic metre
1 cubic metre
1 cubic metre
1 Imperial gallon
1 Imperial gallon
1 Imperial gallon
1 Imperial gallon
1 millilitre
1 US gallon
1 US gallon
1 US gallon
1 US gallon

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

35 Imperial gallons (approximate)
42 US gallons (approximate)
5.6 feet3 (approximate)
159 litres (approximate)
0.16 metres3 (approximate)
6.2288 Imperial gallons
7.4805 US gallons
0.1781 US barrel
28.316 litres
0.02832 metres3
16.39 centimetres3
0.22 Imperial gallons
0.2642 US gallons
0.00629 US barrels
0.03532 feet3
1000 centimetres3
1 metre3
220.0 Imperial gallons
264.172 US gallons
6.289 US barrel
35.31 feet3
1000 litres
1.2009 US gallons
0.02859 US barrels
0.1605 feet3
4.546 litres
1 centimetre3
0.83268 Imperial gallons
0.02381 US barrel
0.13368 feet3
3.7853 litres
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www.ec.gc.ca
For additional information:
Environment and Climate Change Canada
Public Inquiries Centre
7th Floor, Fontaine Building
200 Sacré-Coeur Boulevard
Gatineau QC K1A 0H3
Telephone: 819-997-2800
Toll Free: 1-800-668-6767 (in Canada only)
Email: ec.enviroinfo.ec@canada.ca

Question #

DNV 1.11 - Spill Response Hazard Assessment

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence 6.C.3.2 ECCC Response –
Information on Research and Findings related to the Fate and Behavior and Clean-up
of Oil Spilled in Marine Environments p. 128 Emergency preparedness p. 188
Heath Canada, 2018. Potential Health and Safety Concerns for Oil Spill Responders
working in proximity to spills of unconventional crude oil

Preamble:

A recent literature search study completed in 2017 examined health and safety
concerns and identified tools for government personnel that are required to work in
close proximity to dilbit spills. It was noted that characteristics of dilbit can differ
from conventional crude oils largely as result of the small molecular weight of the
condensate portion of dilbit. It notes that evaporation of the dilbit could result in the
rapid transfer of 12-16% by weight of the mass to air within the first 6 hours of a spill.
It is noted that there is a potential inhalation and contact threat to first responders
under certain significant spill scenarios.
Recommendations for air quality monitoring instrumentation, chemical protective
clothing, medical monitoring and decontamination protocols were put forth. The
literature search study was followed by work to (1) undertake a task hazard analysis
for ECCC personnel and then develop safe work procedures; and (2) undertake
training guidance documents for on-site safety planning, including protective
equipment and other tools for use by ECCC staff.
The update provided by the federal departments notes that the Canadian Coast Guard
launched the Regional Response Planning Oceans Protection Plan initiative, which is
piloting a collaborative, transparent, integrated, holistic and risk-based approach to
planning and preparing for marine oil spills in Northern British Columbia. The
methodology being developed and lessons learned in the Northern British Columbia
Pilot are applicable to ongoing environmental response planning efforts in the rest of
the country, including southern British Columbia.
The GVIRP for marine pollution incidents is designed to serve as a guide for multiagency on-water response to serious oil pollution events in the area of English Bay
and Burrard Inlet.

Request:

a) Is there a change to the potential air quality impacts in the original assessment
with the evaporation of the dilbit could result in the rapid transfer of 12-16%
by weight of the mass to air within the first 6 hours of a spill?
b) Has the work been completed for the task hazard analysis and safe work
procedures for ECCC personnel? If yes, when?
c) Has the work been completed for the training guidance documents for on-site
safety planning including protective equipment and other tools for use by
ECCC staff? If yes, when?
d) Have the recommendations for air quality monitoring instrumentation,
chemical protective clothing, medical monitoring and decontamination
protocols been shared with other first responders including local governments
and indigenous communities?

e) Are the task hazard analysis and guidance documents planned to be a
reference or appendix in the GVIRP?

Response:

a) ECCC unaware if there has been a change to the potential air quality impacts
in the original assessment with the evaporation of diluted bitumen. As
appropriate, the Proponent would be best placed to conduct such a study of
project related impacts.
b) Environment and Climate Change Canada undertook a study to assess any
potential health risk to its emergency response staff related to a spill of
unconventional oil including diluted bitumen. The work was undertaken by a
private sector contractor specializing in worker safety. The contract, including
the task hazard analysis and safe work procedures, was completed in March
2017. A summary of the study was included in the Opening Statement and
evidence submitted.
Potential Health and Safety Concerns for Oil Spill Responders working in
Proximity to Spills of Unconventional Crude Oil (MH-052-2018; A95292-2,
Ch6, Annex 6.D.32)
c) Environment and Climate Change Canada undertook a study to assess any
potential health risks to its emergency response staff related to a spill of
unconventional oil including diluted bitumen. The work was undertaken by a
private sector contractor specializing in worker safety. The contract, including
the task training guidance documents for on-site safety planning, including
protective equipment and other tools for use by ECCC staff were delivered to
ECCC in March 2017. ECCC reviewed and updated the material which was
completed late September 2017. Like all training courses, the material is
regularly reviewed and updated.
d) A summary describing the study by ECCC on potential health and safety
concerns for responders is provided in Annex 6.D.32 of the Government of
Canada’s written evidence (MH-052-2018; A95292-2, Ch6, Annex 6.D.32:
Potential Health and Safety Concerns for Oil Spill Responders Working in
Proximity to Spills of Unconventional Crude Oil).
Environment and Climate Change Canada has published the results from the
AMOP Technical Seminar and International Oil Spill Conference (IOSC). The
recommendations have been shared with response organizations and
government agencies. The reports from both forums are available to the public
through the links listed.
 https://www.canada.ca/en/environment-climate-change/services/sciencetechnology/arctic-marine-oilspill-program/about.html
 http://ioscproceedings.org/
e) The task hazard analysis and guidance documents prepared are specific to
ECCC emergency response personnel. Health and safety best practices require
ECCC to undertake a risk assessment, task hazard analysis and safe work
procedures designed to meet the requirements of Departmental personnel.
ECCC is willing to work closely with others and share its health and safety
guidance material where possible.

Responding
FA:

Environment and Climate Change Canada

Question #

DNV 1.12 - New Health Canada Guidance re. Spill Response

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence 8A. p.195
Health Canada’s 2015 Letter of Comment (Exhibit A4S0Z6)
New HC Guidance for the Environmental Public Health Management of Crude Oil
Incidents – A guide Intended for Public Health and Emergency Management
Practitioners published in 2018.

Preamble:

Health Canada (HC) is the federal department responsible for helping Canadians
maintain and improve their health. HC provided the NEB with specialist or expert
knowledge for air quality, drinking and recreational water quality, noise,
contamination of country foods and human health risk assessment. Consistent with
subsection 5(1)(c) of CEAA 2012, HC focused its analysis on impacts of the Project
on the health of indigenous peoples and paid special attention to health concerns
raised by indigenous peoples during the assessment process.
There is a reference to the new HC Guidance for the Environmental Public Health
Management of Crude Oil Incidents – A guide Intended for Public Health and
Emergency Management Practitioners published in 2018.

Request:

a) Does the information in the 2018 HC Guidance change the findings and
recommendations in the Health Canada Letter of Comment for first
responders and general public health risks?

Response:

The 2018 Health Canada guidance (MH-052-2018; A95292-2, Ch8, Annex 8.E.1)
provides details that support the findings and recommendations set out in Health
Canada’s 2015 Letter of Comment (OH-001-2014; A4S0Z6).

Responding
FA:

Health Canada

Question #

DNV 1.13 - Human Health Exposure in Spill Response

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence, 8A. p.195
A56004, Application Volume 5B, 7.2.8, Community Health p.7-198
Health Canada’s 2015 Letter of Comment (Exhibit A4S0Z6)

Preamble:

Health Canada is the federal department responsible for helping Canadians maintain
and improve their health. HC provided the NEB with specialist or expert knowledge
for air quality, drinking and recreational water quality, noise, contamination of
country foods and human health risk assessment.
The most densely populated communities in British Columbia live on the shores of
Burrard Inlet. The District has approximately 13,000 residents living within 4
kilometres of Westridge Marine Terminal. Burrard Inlet is a waterway that is used by
recreational boaters and commercial boat traffic. It is surrounded by commercial,
industrial and residential properties as well as several popular parks. There are also
District residents who reside in water-access-only properties in Indian Arm. In the
event of a land-based or marine spill that results in product entering the marine
environment, there is the potential for on-water exposure to the spill for recreational
boaters, other commercial water traffic and near-shore residents.
The potential for contaminant, noise and odour effects, both under normal
construction/operations conditions and in the context of spills, have been raised
repeatedly by health officials, local residents and other stakeholders and were
specifically raised during a panel presentation on the Project hosted by the District in
September 2013.
It was our previous understanding in the 2015 review that within 2-3 hours of a spill,
the lighter fractions of oil begin to evaporate. Depending on temperature, wind and
the volume of the spill, there are air quality, health and potential fire concerns. In
particular benzene, H2S and 10% LEL are of concern. If a spill is large enough,
public evacuations may be required. In order to understand the potential requirement
for public evacuations and to allow for pre-plans to be updated, advance spill
modelling and air quality modelling should be done over several different spill
scenarios and volumes up to and including the worst case scenario as recommended
by the Tanker Safety Expert Panel (complete discharge of tanker oil cargo and bunker
fuel). The results of such air quality modelling are needed to assess the potential
health effects which in turn would provide guidance for the planning and prediction of
when evacuations or shelter in place decisions may be needed.

Request:

a) In the event of a spill, please provide updated details on how the concerns of
District residents who have health concerns related to their potential exposure
to air contaminants (i.e. benzene) will be addressed. In the event of a marine
spill, are there adequate medical resources available to address these
concerns?
b) Please provide updated details on how the emergency plan will address
human health risk exposure for recreational boats on the water, including boat
launches in parks and marinas.

c) Please provide updated details on the availability and time required for set-up
of the air quality monitoring equipment listed in the Emergency Response
Plan for Westridge Terminal. Please provide details specific to the District.

Response:

a)

Health Canada
U

As indicated in Government of Canada direct evidence submission (MH-0522018; A95292-2, Ch8, p 195-197), Health Canada is not aware of any new
information concerning mitigation and monitoring for the potential health effects
of Project-related marine shipping that would alter the views expressed in the
department’s 2015 Letter of Comment (OH-001-2014; A4S0Z6).
Health Canada does not foresee a role for the department in determining the
adequacy of medical resources in the event of an oil spill because it is not part of
Health Canada activities related to emergency response.
b) Health Canada and Environment and Climate Change Canada
U

The Federal Authorities have redirected this information request to the Proponent
for response, as the Proponent is best placed to provide information on this
subject matter.
c) Health Canada and Environment and Climate Change Canada
U

The Federal Authorities have redirected this information request to the Proponent
for response, as the Proponent is best placed to provide information on this
subject matter.

Responding
FA:

Health Canada, Environment and Climate Change Canada

Question #

DNV 1.14 - Updating Spill Response

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence
Emergency Response Plan - Westridge Marine Terminal (A4D3F1)
A Review of Canada's Ship-Source Oil Spill Preparedness and Response Regime Setting the Course for the Future, Nov. 2013, Transport Canada, pp. 14-15

Preamble:

The most densely populated communities in British Columbia live on the shores of
Burrard Inlet. The District has approximately 13,000 residents living within 4
kilometres of Westridge Marine Terminal. A land based or marine spill and/or vessel
fire in Burrard Inlet has the potential to affect the residents and surrounding
environment in the District.
Both references above allude to acquiring local government assistance in the event of
an emergency. Reference (i) – Public Evacuation specifically states that “…duties will
be turned over to local response agencies as soon as possible”. This indicates that the
North Shore Emergency Management Office (NESEM), RCMP and the District Fire
Department are expected to play a primary role in responding to an emergency
relating to Trans Mountain’s operations. All three North Shore municipalities work
together collaboratively on emergency planning and response. NSEM currently
maintains evacuation pre-plans for the three municipalities.
Recommendation #1 from the Tanker Safety Expert Panel states that Transport
Canada should require response organizations to have in place the arrangements for
cascading resources and mutual assistance agreements necessary to address a worstcase discharge in their areas of response. The Panel defines a “Worst-Case Discharge”
as "a complete discharge of a tanker's oil cargo along with its bunker fuel, or for a
non-tanker vessel, the complete release of its bunker fuel".
The MIDOSS Project is a model of the impact of dilbit and oil spills in the Salish Sea
that is a three year project funding by the Marine Environmental Observation,
Prediction and Response (MEOPAR) Network of Centres of Excellence and by Ocean
Networks Canada (ONC). This project seeks to improve scientific knowledge and
tools to support evidence-based planning for oil spills. The Salish Sea and coastal
communities are at risk of marine oil spills from various ship sources, including
tankers carrying diluted bitumen (dilbit), which are projected to increase.
The initial NEB review identified that there were two different models that look at
spill modelling and air quality impacts – the work undertaken by Trans Mountain and
the work undertaken by Metro Vancouver. There are different results and the
modelling is based on different size spill events.

Request:

a) Will spill modelling currently underway with the MIDOSS Project (OPP) be
conducted for a worst-case scenario? Will there be a review of Trans
Mountain’s Emergency Response Plan using these scenarios to review the
requirements specified by the federal Tanker Safety Expert Panel for a worstcase spill response scenario?
b) b) In light of updates from the federal agencies and increased knowledge of
the fate and behavior of dilbit, would an emergency related to a marine vessel
in Burrard Inlet, such as an oil spill into the water and/or vessel fire on the

water, have any updated requirements for public evacuations or shelter in
place in the District? If so, please provide details on the range of emergency
scenarios that could require public evacuation or shelter in place in the
District.

Response:

a) Environment and Climate Change Canada: The MIDOSS research project
is being led by an independent external researcher and the Government of
Canada cannot respond to questions pertaining to the design or scope of the
project.
b) Canadian Coast Guard: At each level of emergency planning and response,
the Canadian Coast Guard’s priority is the health and safety of responders and
the public. The Canadian Coast Guard employs the Incident Command
System (ICS) to integrate key stakeholders including organizations
responsible for public health risk management. The ICS structure also
includes a Coast Guard Safety Officer responsible for developing and
recommending measures to ensure the health and safety of both responders
and the public.
Given the Coast Guard’s mandate to respond to all ship-source, mysterysource, and marine pollution incidents that occur at oil-handling facilities as a
result of loading and unloading, the Coast Guard Environmental Response
Program assigns personnel and equipment on the basis of risk to ensure a
rapid and effective response, should an incident occur. Coast Guard personnel
are highly trained, have the right equipment, and develop specific and
dynamic response strategies as an incident unfolds. Many factors come into
play, including the specific location of the incident, weather and sea
conditions, and characteristics of the spilled product. Coast Guard uses ICS
methodology, in collaboration with our response partners and Indigenous
communities, to conduct an effective response. From the earliest moments in
the response, Coast Guard takes all available information into account as it
determines the appropriate response plan and protocols for each unique
incident.
The flexibility and adaptability of the ICS allows for the activation of relevant
personnel and resources to deal with all elements of the response. This could
include an Environmental Unit that is responsible for, amongst other things,
the identification of the natural resources at risk, and scientific support from
other government departments to provide advice on the dynamics of the
spilled product. Under the ICS, Coast Guard works collaboratively with other
response partners, including the polluter, the Response Organization (RO),
Indigenous communities, and provincial, territorial, and municipal partners,
and makes every effort to cascade the required resources to the incident as
quickly as possible. This would be a combination of Coast Guard, RO, and
contracted resources best suited for the situation at hand. Coast Guard's
flexible contracting model permits the rapid deployment of other resources
when and where they are needed.

Responding
FA:

Environment and Climate Change Canada, Canadian Coast Guard

Question #

DNV 1.15 - Air Quality Risk and Response

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence
A96510-1 Condition 6 Commitment Tracking Table V.20 Nov 2018 A6L8G8
Air Quality and Emergency Evacuations / Shelter in Place
Reference:

Preamble:

i)

Planning Protective Action Decision-Making: Evacuate Or Shelter-In-Place?
http://emc.ornl.gov/publications/PDF/ornl_2002_144.pdf

ii)

Emergency Response Plan - Westridge Marine Terminal: Sections 8 & 9
(A4D3F1)

1.
The most densely populated communities in British Columbia live on the
shores of Burrard Inlet. The District has approximately 13,000 residents living within
4 kilometres of Westridge Marine Terminal. Ref. (i) states, “Deciding whether to
evacuate or to shelter-in-place is one of the most important questions facing local
emergency planners responding to a toxic chemical release. That such a complex
decision with such important potential consequences must be made with such urgency
places tremendous responsibility on the planners and officials involved.”
The Table of Commitments (Nov 2018) includes:
112. Trans Mountain is committed to engaging with the District of North Vancouver
on the notification process regarding an unlikely event of a release. This has been
superseded by the Emergency Response Plans.
774. Trans Mountain committed to the Province of BC that as part of the Emergency
Management Program (EMP), Trans Mountain will review information regarding
shelter-in-lace to ensure suitable messaging is incorporated into response plans and
public awareness materials. It is noted that this has been superseded by NEB
Conditions and that the planning process for NEB C-123 and C-125 will include the
review of public safety messaging and the appropriate updates to response plans and
public awareness materials.
309. Trans Mountain made a commitment to the District of North Vancouver to install
a new ambient air quality monitoring station at the Westridge Marine Terminal related
to District of North Vancouver I.R. No. 1.5.03d. This has been superseded by NEB
Condition 52. There is a requirement for an Air Quality Management Plan for
Westridge Marine Terminal. DNV has significant concerns about possible vapour
cloud or plume that would result from oil spill in Burrard Inlet and would pose
significant risk to health and safety of first responders and the public. Ongoing air
quality monitoring and mechanism for rapid communication of any risk to local
government must be in place with consultation with the North Shore Emergency
Management input.
In terms of long-term health effects related to the Trans Mountain Expansion Project,
diesel particulates from increased marine traffic are significant and are a concern for
the Burrard Inlet air shed. Increased marine traffic will increase the population’s
exposure to hydrocarbon particulate matter. Diesel particulates are carcinogenic,
linked to respiratory illness, and are responsible for 66% of the lifetime cancer risk in

the Metro Vancouver region. Fugitive vapours from tankers are also of concern.
With respect for the need for computer modelling, Ref. (i) states, “Computer
simulation models may be necessary to support these detailed analyses because the
problem is too complex or has too many dimensions to analyze on paper. If models
are utilized, it is important that the analyst and people using the results of the analysis
are familiar with the assumptions of the model(s), understand the general nature of
how the model works and understand the limits and uncertainty of the model and its
results. This includes the person(s) legally responsible for making the protective
action recommendation and decision. If this decision maker(s) does not understand or
trust the analyses that were performed during planning, an inappropriate
recommendation could result”.

2.

Request:

1) a) What is the updated plan for air quality monitoring equipment as requested by
the District?
b) What is the proposed timing of the planning process for NEB C-123 and C125? Will the review of public safety messaging and the appropriate updates
to response plans and public awareness materials be included?
c) What is the planned timing for consultation with local governments on the
Westridge Air Quality Monitoring Plan (NEB Condition 52)?
2) a) In the event of an emergency, what detailed analyses will be done by Trans
Mountain to provide input to local emergency planners to inform the decision
making for evacuation or shelter-in-place for District residents who could be
exposed to potential health impacts?
i.) How will this information be provided to first responders during an
emergency?
ii.) What is a time estimate for the availability of outputs from the computer
simulation models?
iii.) How many different scenarios have already been tested and do they include a
worst case scenario as defined by the Expert Panel for Tanker Safety under
challenging weather conditions?
b) Please provide additional details on how decisions would be made for District
residents to evacuate or shelter in place. Who makes this decision in the first
few hours of the emergency response?

Response:

1a) Health Canada and Environment and Climate Change Canada
The Federal Authorities have redirected this information request to the Proponent
for response, as the Proponent is best placed to provide information on this subject
matter.
1b) Health Canada and Environment and Climate Change Canada
The Federal Authorities have redirected this information request to the Proponent
for response, as the Proponent is best placed to provide information on this subject
matter.
1c) Health Canada and Environment and Climate Change Canada

The Federal Authorities have redirected this information request to the Proponent
for response, as the Proponent is best placed to provide information on this subject
matter.
2a) Environment and Climate Change Canada
The Federal Authorities have redirected this information request to the Proponent
for response, as the Proponent is best placed to provide information on this subject
matter.
2b) Environment and Climate Change Canada
The Federal Authorities have redirected this information request to the Proponent
for response, as the Proponent is best placed to provide information on this subject
matter.

Responding
FA:

Health Canada, Environment and Climate Change Canada

Question #

DNV 1.16 - Submerged Oil Response

Reference:

A95299-20, Department of Justice (on behalf of various Federal Departments and
Agencies), Opening statement and direct evidence
i)

Application Volume 7, Risk Assessment and Management of Pipeline and
Facility Spills, Section 4.8.2.5 Spill Response Tactics Properties (A3S4V5)

ii)

Composition and Marine Spill Behaviour, Fate and Transport of Two Diluted
Bitumen Products from the Canadian Oil Sands:
http://www.ec.gc.ca/scitech/6A2D63E5-4137-440B-8BB3E38ECED9B02F/1633_Dilbit%20Technical%20Report_e_v2%20FINALs.pdf

iii)

Emergency Response Plan; Westridge Marine Terminal; Section 4.6
Response Tactics for Shorelines p. 8 of 15 Section 4.7 Response Tactics for
Sunken or Submerged Oil (A4D3F1)

A77045-1 NEB Board Report Recommendation for Trans Mountain Expansion
Project – OH-001-2014

Preamble:

“The Board is of the view that depending on weathering state and environmental
conditions, spilled diluted bitumen could be prone to submergence in an aquatic
environment. A number of parties filed evidence confirming this view. This potential
for submergence must be considered in response planning.”
The District is located along Burrard Inlet and Indian Arm. Water circulation in the
Burrard Inlet-Indian Arm system is basically estuarine with lower salinity surface
waters flowing down the inlet overlying more saline waters at depth entering from the
Strait of Georgia. There are a number of unique conditions in the Burrard Inlet-Indian
Arm system, including areas of turbulent mixing in the vicinity of the First and
Second Narrows. In Reference (ii), the information on the composition and marine
spill behavior of diluted bitumen indicates that it has the potential to sink when mixed
with sediments and organic matter with wave action. Reference (iii) differentiates
between submerged oil (lies below the surface of the water) and sunken oil (product
on the bottom). Oil that has fallen below the surface can also resurface elsewhere.
As new information available since the initial NEB review, the federal government
has improved its understanding of the fate and behavior of petroleum products,
including diluted bitumen, should they spill into fresh or marine waters. With respect
to diluted bitumen specifically, federal scientists have communicated that they have
made considerable progress, including peer-reviewed and guidance documents on oil
fate and behavior, physical/chemical properties, petroleum forensics, spill
countermeasures, field response, remote sensing, and oil spill modelling.

Request:

a) Please provide an updates on the expected behavior of diluted bitumen based
on the additional research undertaken by the federal departments on the
expected fate and behavior of diluted bitumen in the event of marine spill.
Does this change the original assessment in the discussion of the potential for
submerged or sunken diluted bitumen product in the vicinity of Cates Park,
the Conservation Area at Maplewood Flats, in and around the First and
Second Narrows Bridges and in the entrance to Indian Arm.

b) Please describe the anticipated efficacy (e.g. % of submerged and sunken oil
recovered) and limitations (conditions in which it cannot be used, (e.g. depth
of water, weather, etc.) for the cleanup techniques.

c) Please provide any updated details on field studies or documented examples
that demonstrate the physical recovery of submerged or sunken diluted
bitumen from an actual spill event.
d) What is the status of the completion of the Geographic Response Plans
for all areas of the North Shore? Has this work included adequate
outreach to all appropriate communities to properly identify sensitive
environmental areas, high public use areas, culturally significant areas
and other features?
Response:

a) Natural Resources Canada There is scientific consensus (Reference 1) that
behaviour of all crudes including diluted bitumen will depend upon the
environmental conditions of the spill. As well, there is consensus that the
behaviour of diluted bitumen products falls within the range of behaviours
found for petroleum crude oils and products and so current spill response
technologies for recovery of both floating and sunken oils can be used.
However, as diluted bitumen viscosity increases relatively quickly after a
spill, use of spill treatment agents such as dispersants have relatively short
windows of opportunity for use. For any specific site there will be a range of
conditions over different times of the year so behaviour at that site can be
variable. Research simulations of spill conditions are closest to field spill
scenarios in open tank systems. Under conditions tested to date (Reference
2), diluted bitumen oil masses tested have floated on fresh water for at least
21 days, allowing time for surface recovery. Portions of diluted bitumen have
been found to submerge in fresh water after it has been exposed to salt water
due to its tendency to pick up water (Reference 3) i.e. if it picks up salt water
first, it will be more dense than fresh water and so submerge. This has not
changed the original assessment for potential submerged or sunken oil
behaviour in any particular site. Research continues to study oil behaviour for
a wider range of conditions.
References:
1) DFO. 2018. Status Report on the Knowledge of the Fate and Behaviour of
Diluted Bitumen in the Aquatic Ecosystems. DFO Can. Sci. Advis. Sec. Sci.
Resp. 2018/018 (Annex 7.G.3, Page 1 of 360).
2) Dettman, H.D., H. Farooqi, and B. Namsechi, “Test Tank Study of Diluted
Bitumen and Conventional Crude Weathering in Fresh Water”, presented at
the Fortieth AMOP Technical Seminar, Calgary, Alberta, October 2017.
(Annex 9.C.8)
3) King, T.; Robinson, B.; Cui, F.; Boufadel, M.; Lee, K.; and Clyburne, J.
2017. An oil spill decision matrix in response to surface spills of various
bitumen blends. Environmental Science: Processes & Impacts, 19(1), 929-93.
Environment and Climate Change Canada: The potential for
submergences is influenced by several factors including oil density, water
and oil temperature, salinity, sediment loading, wave and current energy.
Tests by ECCC and other groups have found that diluted bitumen products
will generally not sink or become submerged under the water surface in

marine conditions through evaporation, emulsification/uptake of water or
photo-oxidation. Extensive evaporation may result in some diluted bitumen
submerging or even sinking in fresh water. Interaction with sediment has
been found to result in oil/sediment aggregates that provide a mechanism for
sinking or submergence.
Based on the precautionary principle, any spill of heavy fuel or diluted
bitumen must be assumed to have the possibility that a portion of the oil may
sink or submerge. The likelihood of oil-sediment particles forming have to be
informed by the environmental conditions at the time of any spill, including
the sediment load and type in the water, water salinity and the weather and
wave conditions which might allow for mixing of the oil into the water.
b) Environment and Climate Change Canada: The recovery rate or efficacy
for any spill is a challenge to quantify. Each incident is unique and the
response efficacy varies with the circumstances of the incident. Experience
from real incidents such as the Kinder Morgan incident in Burnaby B.C, 2007
involving a synthetic crude (see Trans Mountain and Transportation Safety
Board website:https://www.transmountain.com/westridge-2007-spill) and the
Enbridge incident near Marshall Michigan, 2010 involving dilbit (see U.S.
EPA website:
https://search.epa.gov/epasearch/epasearch?querytext=submerged+oil&arean
ame=&areacontacts=&areasearchurl=&typeofsearch=epa&result_template=2
col.ftl) provides information on the efficacy of submerged oil recovery for a
synthetic crude and diluted bitumen incident respectively.
Natural Resources Canada: There have only been two incidents of major
spills of diluted bitumen, at Westridge in 2007 and in Michigan in 2010. In
both cases, the recovery of the oil was reported high: Transmountain reported
95 volume % recovery in 2007 where all was recovered from the ground or
water surfaces. In Michigan at the time of reopening the area to the public in
2014, 74 volume % of the oil recovered was collected from the ground and
water surfaces, and 26 volume % from the sediment (Reference 1).
However, methods for quantification of oil recovery can be improved. Oil
spill research shows that the gasoline fraction of crude oils, including diluted
bitumen are lost within a week of the spill. Consequently, maximum
recoveries possible need to be reduced by the volume of gasoline in the oil.
During open tank spill simulations in fresh water and sediment, repeated tests
with different diluted bitumen products over a range of times and
temperatures show that up to 21 days, recoveries of over 75 wt% were
obtained (ignoring the loss of gasoline). For the one test where the oil mass
sank after 21 days, the recovery of 71 wt% was achieved with 7 wt% from
the water surface, tank sides and shore and 64 wt% from the tank bottom.
Over similar test conditions, conventional crude recoveries were also variable
and ranged from 24 to 74 wt% recoveries. Research continues to understand
the importance of oil properties and environmental conditions on recovery
rates.
References
1) U.S. Environmental Protection Agency, Region V Pollution/Situation
Report #215, October 27, 2014

2) Dettman, H.D., H. Farooqi, and B. Namsechi, “Test Tank Study of Diluted
Bitumen and Conventional Crude Weathering in Fresh Water”, presented at
the Fortieth AMOP Technical Seminar, Calgary, Alberta, October 2017.
(Annex 9.C.8)
c) Environment and Climate Change Canada: The Kinder Morgan incident
in Burnaby B.C, 2007 involving a synthetic crude (see Trans Mountain and
Transportation Safety Board website:
https://www.transmountain.com/westridge-2007-spill) and the Enbridge
incident near Marshall Michigan, 2010 involving dilbit (see U.S. EPA
website:http://www.tsb.gc.ca/ENG/rapportsreports/pipeline/2007/p07h0040/p07h0040.pdf) remain the two most relevant
actual spill events.
Natural Resources Canada: A meeting of Canadian and International spill
responders and researchers was organized by DFO to prepare a report that
summarizes the information that has been collected to date about the fate,
behaviour, biological effects, and mitigation techniques for diluted bitumen
in order to inform future research work; support current and future
emergency response planning/preparedness and operations; as well as to
inform the public about recent findings (Reference 1). Together, the group of
participants sought to respond to a set of nine questions from which a
summary table (Table 1) was prepared that gives a “Comparative Overview
of Some Recent Oil Spill Incidents into Aquatic Environment”. There was
scientific consensus that behaviour of all crudes including diluted bitumen
will depend upon the environmental conditions of the spill. As well, there
was consensus that the behaviour of diluted bitumen products falls within the
range of behaviours found for petroleum crude oils and products and so
current spill response technologies for recovery of both floating and sunken
oils can be used. In particular it was noted that even a light crude like Bakken
had a portion of the oil become submerged so responders need to be prepared
for floating and sinking oil components for all types of crude. For any
particular Canadian geographical site for a spill, there will be a range of
conditions over the course of a year so oil behaviour at any site can be
variable. However, as diluted bitumen viscosity increases relatively quickly
after a spill, use of spill treatment agents such as dispersants have relatively
short windows of opportunity for use. As well, equipment for recovery of
floating viscous oil will be needed.
Reference:
1) DFO. 2018. Status Report on the Knowledge of the Fate and Behaviour
of Diluted Bitumen in the Aquatic Ecosystems. DFO Can. Sci. Advis. Sec.
Sci. Resp. 2018/018 (Annex 7.G.3, Page 1 of 360). Available at:
http://waves-vagues.dfo-mpo.gc.ca/Library/40689487.pdf.
d) Transport Canada: The Federal Authorities redirect this information
request to the WCMRC for response, as the WCMRC is best placed to
provide information on this subject matter.

Responding
FA:

Natural Resources Canada, Environment and Climate Change Canada, Transport
Canada

