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Introduction
Program rationale
British Columbia has a dynamic and growing international trade gateway. It also has a
productive coastal ecosystem that sustains populations of whales, porpoises and dolphins
(cetaceans). Fisheries and Oceans Canada (DFO) has published Species at Risk Act
recovery strategies and action plans for a number of at-risk whale species in the region.
Some of the key threats to whales in this region include: acoustic disturbance (e.g.
underwater noise from vessels), physical disturbance (e.g. vessel collisions), environmental
contaminants, and the availability of prey.
Much of the commercial vessel activity in the
southern coast of B.C. transits DFO-designated
critical habitat for endangered southern
resident killer whales, as well as areas known
to be of importance to other at-risk whales.
The human population of the Metro Vancouver
area is predicted to grow by one million people
by 2040, and with increased trade demands
and a number of potential marine projects
coming on line in Canadian and American
waters, commercial vessel traffic through
designated critical habitat is predicted to
increase significantly over the same time.
Vancouver Fraser Port Authority is committed
to conducting operations in a responsible and
sustainable manner that safeguards and
promotes continual protection of the
environment. For these reasons, the Enhancing
Cetacean Habitat and Observation (ECHO)
Program was developed.

Canadian (blue) and American (green) critical habitat
for Southern resident killer whales and commercial
shipping lanes overlap.

Program description
The Enhancing Cetacean Habitat and Observation (ECHO) program is a Vancouver Fraser
Port Authority-led collaborative initiative aimed at better understanding and managing the
impact of cumulative shipping activities on at-risk whales throughout the southern coast of
British Columbia. The ECHO program has benefited from early input and advice from
scientists, maritime industries, conservation and environmental groups, First Nations
individuals and government agencies, to help focus program efforts, and set goals and
objectives.
A series of individual short-term projects, scientific studies and educational initiatives are
being advanced by the ECHO program. These projects will fill knowledge gaps around
vessel-related cumulative regional threats and will inform the development of mitigation
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solutions and management options. The long-term goal of the program is to quantifiably
reduce threats from commercial vessel-related activities to at-risk whales.
Although the geographic scope of Vancouver Fraser Port Authority’s jurisdiction is limited, it
is recognized that to adequately address the cumulative threats posed by commercial vessel
activities, a larger, regional-scale collaborative approach is required. The figure below
shows the general area of focus for the ECHO program, although some projects may just
include sub-portions of this area and some may extend beyond these boundaries. Within
this area of focus, the ECHO program is currently investigating issues relating to acoustic
and physical disturbance, and environmental contaminants in the Salish Sea, as well as
exploring the risk of vessel strikes posed to larger whale species known to frequent the
waters off the western coast of Vancouver Island and the approach to the Strait of Juan de
Fuca.

Geographic scope of the ECHO Program.

Program structure
The ECHO program aims to engage and involve key regional interests to maximize program
success and help ensure that mitigation and management measures developed through the
program are informed by social, cultural, economic and environmental sustainability
interests.
The ECHO program is structured such that a program management team, reporting to the
Vancouver Fraser Port Authority’s Director, Environmental Programs, is guided by the advice
and input of an advisory working group, a federal government advisory committee and
associated technical committees. The guidance provided by these volunteer advisors greatly
assists the program management team in deciding which scientific studies, educational
initiatives and other projects should be advanced to best meet program objectives.
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Advisory Working Group
The ECHO advisory working group consists of 23
individuals, bringing together a broad spectrum of
relevant backgrounds, perspectives and interests
from both Canada and the United States, who
share the common goal of reducing threats to atrisk whales. The role of the advisory working group
is to provide the ECHO program management team
with timely input, advice and recommendations
during the development and execution of the
program. The advisory working group includes
representatives from:

ECHO Advisory Working Group meeting on
September 29, 2015

•

B.C. Ferries

•

Chamber of Shipping of B.C.

•

Cruise Lines International Association (North West & Canada)

•

First Nations

•

Fisheries and Oceans Canada

•

Hemmera

•

National Oceanic and Atmospheric Administration

•

Pacific Pilotage Authority

•

Vancouver Fraser Port Authority

•

Transport Canada

•

Vancouver Aquarium

•

Washington State Ferries

•

WWF-Canada

Federal Government Advisory Committee
The federal government advisory committee offers strategic advice, recommendations and
guidance to the ECHO program management team on the overall program direction,
objectives and goals. This committee is currently comprised of seven individuals and
includes representatives from Environment Canada, Fisheries and Oceans Canada,
Vancouver Fraser Port Authority and Transport Canada. This advisory committee provides
the opportunity for the ECHO program management team to collaborate and communicate
with those federal agencies who have direct regulatory authority or decision-making
responsibility pertinent to the goals of the program.
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Acoustic disturbance has been identified by
Fisheries and Oceans Canada as a key threat to
the recovery of the endangered southern resident
killer whales, and commercial vessel traffic is
identified in the Fisheries and Oceans Canada
Recovery Strategy as a key contributor.
Recognizing this, and given the complex technical
nature of the subject area, the ECHO program
management team has convened an acoustic
technical committee. The role of the committee is
Acoustic technical committee members
include leading marine mammal scientist Dr.
to provide technical and scientific advice in the
Lance Barrett-Lennard of the Vancouver
development and execution of ECHO research,
Aquarium.
mitigation and management projects and is
composed of marine mammal biologists, acousticians, naval architects and others with
specific technical knowledge around the sources and impacts of underwater noise. The 16member acoustic technical committee includes representatives from:
•

Sea Mammal Research Unit
(SMRU) Consulting Canada

•

Transport Canada

•

University of British Columbia

Oceans Networks Canada

•

University of St. Andrews

Robert Allan Naval Architects

•

Vancouver Aquarium

•

Washington State Ferries

•

Fisheries and Oceans Canada

•

JASCO Applied Sciences

•

National Oceanic and Atmospheric
Administration

•
•

Photo Credit: Vancouver Aquarium

Acoustic Technical Committee

Other program or project collaborators
The ECHO program is a collaborative undertaking which recognizes and highlights the value
of sharing resources and information to meet common project or program goals. Along with
the guidance and advice of the advisory working group, federal government advisory
committee and acoustic technical committee members listed above, some of these members
are also collaborating with the ECHO program on specific projects. Furthermore, the ECHO
program has been fortunate to engage with additional parties to support the interests of the
program and collaborate on specific aspects, such as data sharing initiatives and research
projects. These additional collaborators include:
•

Achieve QUieter Oceans (AQUO)

•

B.C. Coast Pilots

•

Green Marine

•

Prince Rupert Port Authority

•

Saturna Island Marine Research
and Education Society

•

University of Victoria Marine
Environmental Observation
Prediction and Response Network
(MEOPAR)

•

The Whale Museum

VANCOUVER FRASER PORT AUTHORITY | ECHO Program Annual Report 2015

Vancouver Fraser Port Authority has initiated and
provided the seed funding for the ECHO program,
however, the program has been very fortunate to
also receive contributions from other industry
and government stakeholders. Contributions
have been received or committed either by way
of direct financial support or in-kind contribution
of equipment, resources and staffing on either
the Program level or for specific projects. These
partners in funding include:
The Salish Sea is a dynamic trade gateway, one
•

Kinder Morgan Canada (direct)

•

Transport Canada (direct)

•

Fraser River Pile & Dredge (in-direct)

•

Fisheries and Oceans Canada (in-kind)

•

JASCO Applied Sciences (in-kind)

•

Ocean Networks Canada (in-kind)

Photo Credit: Beamreach

Funding contributions

of the world’s most biologically rich inland seas
and a unified bi-national ecosystem.

Program status
Road map
The ECHO program launched in November 2014 with the inaugural ECHO advisory working
group meeting. The road map and timeline presented below outline the different stages
required to achieve the long-term threat reduction goals of the ECHO program.

The ECHO program is currently in the execute stage. Following the input and advice of the
advisory working group and committees, a work plan was developed which aims to fill
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knowledge gaps and advance science to address key information requirements identified by
the advisory working group. The work plan also aligns closely with the recovery actions
outlined in DFO’s Draft Action Plan for the Northern and Southern Resident Killer Whales in
Canada, as well as DFO’s Partial Action Plan for Blue, Fin, Sei and North Pacific Right Whales
in Pacific Canadian Waters. The ECHO program has initiated or become affiliated with
projects or initiatives which aim to establish baseline environmental conditions or fill data
gaps regarding the threat categories of acoustic disturbance, physical disturbance and
environmental contaminants. Over the next few years, the program will continue to advance
these projects and will receive, collate and analyze the results to inform the development,
pilot testing and implementation of potential mitigation options.

Engagement and consultation
Informing and engaging stakeholders, as well as
raising the profile of the ECHO program not only in
Canada, but internationally, is key to the success
of this collaborative program. Since the ECHO
program launch in November 2014, it has hosted:
•

Four Advisory Working Group meetings

•

Three Federal Government Advisory
Committee meetings

•

Three Acoustic Technical Committee
meetings

Members of the advisory working group at
the ECHO program launch, November 2014.

In addition to these key meetings, which helped guide and shape the program work plan,
the ECHO program has delivered more than 40 presentations, reaching over 1,000
individuals. Presentations have been delivered to a variety of audiences ranging from
conservation and environmental groups to industry stakeholders, including a lunch and
learn with the Chamber of Shipping B.C., to academic symposia, through to an international
green shipping conference.
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Media and communications
The ECHO program’s communications goal is to build
trust and confidence in the program through credible,
science-based information delivered in a timely
manner. To achieve this goal, the ECHO program
maintains regular and open communication with our
advisors and collaborators. We have also created an
ECHO webpage on Vancouver Fraser Port Authority’s
website and issued two newsletters to provide
program information to interested parties.
The ECHO hydrophone listening station
deployment was one of Port of Vancouver’s
most shared social media stories of the
year.

In 2015, the ECHO program has also been highlighted and referenced in a number of media
and industry publications, including the following stories:
Vancouver Sun Opinion Editorial: Safeguarding our marine wildlife
o
•

Story received 641 likes and 110 shares on Facebook

Hydrophone Listening Station deployed September 14, 2015
o

Covered in the Vancouver Sun, Surrey Now, CityNews, The Vancouver
Observer, The Province, The Maritime Executive and many more.

o

Story received 238 likes and 80 shares on Facebook

•

Green Marine Magazine – November Issue

•

Maclean’s Magazine – November 22, 2015

ECHO projects and initiatives
Project selection
In identifying which projects to support and advance, the ECHO program looks to address
those threats identified in DFO’s published recovery strategies and action plans. The
program also ensures that each scientific study or educational initiative supports the
objective of informing the development of mitigation measures to meet threat reduction
goals.
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In the planning stage of the ECHO program, addressing the threat of acoustic disturbance
from vessels was identified by the advisory working group as an initial top priority for the
program. Through consultation with the advisory working group and acoustic technical
committee, an acoustic work plan was developed
and a number of projects have since been initiated
which aim to fill specific data gaps and enhance
the program’s understanding of regional
cumulative vessel noise impacts, and how best to
reduce them.
Physical disturbance, environmental contaminants
and the availability of prey have also been
identified as threats to the recovery of at-risk
whales in the region. Although the initial focus for
project selection in 2015 has been on the threat
category of acoustic disturbance, projects
pertaining to physical disturbance and
environmental contaminants have also been
initiated.

The ECHO program is focused on addressing
threats identified in DFO’s published
Recovery Strategies and Action Plans

To address the physical disturbance threat category, the ECHO program is collaborating with
Fisheries and Oceans Canada, the Vancouver Aquarium and others to advance a number of
projects to better understand and reduce the potential for whale strike risk along B.C.’s
coast. Addressing the threat category of environmental contaminants, the program is
supporting the Vancouver Aquarium’s Pollution Tracker project which aims to establish a
baseline of contaminant levels in shellfish and sediment on the B.C. coast.

Project status
In accordance with the work and project plans developed through the planning stage of the
program, and based on the selection methodology described above, the ECHO program has
initiated or provided support for 13 projects in 2015. These projects currently align with 20
of the 73 action items outlined in DFO’s Action Plan for the Northern and Southern Resident
Killer Whales in Canada and align with 10 of the 27 action items outlined in DFO’s Partial
Action Plan for Blue, Fin, Sei and North Pacific Right Whales in Pacific Canadian Waters.
Provided below are brief descriptions of the projects currently underway, broken down by
general threat category:
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Page 10 of 17

VANCOUVER FRASER PORT AUTHORITY | ECHO Program Annual Report 2015

Acoustic disturbance/underwater noise
Regional ambient noise project
The ECHO program has initiated a project to
consistently measure and analyze ambient
underwater acoustic levels at representative
locations throughout the region, to provide a
better understanding of baseline underwater
noise levels in the Salish Sea, and to allow trends
to be evaluated into the future. The acoustic
technical committee has identified five acoustic
sub-areas as representative locations for
measuring ambient underwater noise using
The ECHO program acoustic ambient noise
monitoring sub-areas.
existing hydrophone infrastructure: Strait of
Georgia, Active Pass, Boundary Pass, Haro Strait,
and the Strait of Juan de Fuca. Working partners include: Fisheries and Oceans Canada, Sea
Mammal Research Unit Consulting Canada, the Whale Museum, Ocean Networks Canada
and Saturna Island Marine Research and Education Society.
Regional ocean noise contributors
Using a previously developed computer model of underwater noise from commercial
shipping in the Salish Sea region, the ECHO program is working with JASCO Applied
Sciences to add new layers to this model to include other ‘non-commercial’ vessel types
such as, recreational boat traffic, fishing vessels and whale watching vessels. The outputs of
this revised modelling exercise will be a more complete understanding of how all vessel
categories operating in the region (tugs, ferries,
containers, whale watching, recreational boats,
etc.) contribute to overall underwater noise levels
throughout the region.
Vessel noise reduction options
A desk-top study is underway to identify
technologies and maintenance measures which are
known to reduce the underwater noise outputs
from vessels. These identified technologies and
measures will be used to inform vessel-quieting
criteria for Vancouver Fraser Port Authority’s
EcoAction1 Program, a means by which vessel

Exploring underwater noise mitigation
options

1
Vancouver Fraser Port Authority’s use of the name EcoAction refers to a program specifically
intended to promote improved environmental performance within the shipping industry and is not
related to the EcoAction Community Funding Program administered by Environment Canada.
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owners/operators may receive incentives or reduced harbor dues when they meet the
criteria.
Underwater listening station
The ECHO program has partnered with Ocean Networks Canada, JASCO Applied Sciences
and Transport Canada to install an underwater listening station in the inbound shipping lane
of the Strait of Georgia, just west of Roberts Bank. The station contains two, multihydrophone arrays which allow for accurate measurement of vessel source levels, marine
mammal detections and recording of ambient noise. This state-of-the art listening station
provides valuable information on vessel source levels to support future mitigation, and acts
as a station for the regional ambient noise project. The station can also enable assessment
of the potential noise benefits of applying certain technologies and maintenance measures,
such as hull cleaning or alternate fuel/engine types.
Underwater noise education initiative
Working with a marine mammal scientist from
Vancouver Aquarium, the ECHO program has
developed presentation materials on the effects of
vessel underwater noise on marine life, which have
been presented to the Chamber of Shipping of B.C.
members and other industry stakeholders. In
conjunction, a one-page infographic pamphlet to
educate mariners on underwater noise is also
under development.
Behavioural response of southern resident
killer whales to whale watching vessel noise

ECHO program Lunch & Learn for Chamber
of Shipping of B.C. members, October 2015.

As part of previous studies on the effects of commercial vessel noise on southern resident
killer whales, a detailed model was developed which estimates the number of killer whale
behavioural responses to noise stimuli from large commercial vessels. The ECHO program is
working with SMRU Canada to develop a new layer in this model which explores behavioral
responses from whale watching vessel noise. Applying the sound signature, vessel density,
speed and other variables for whale watching vessels in the model will allow behavioural
responses estimates resulting from whale watching vessel noise to be compared to
estimates resulting from commercial vessel noise.
Effect of ship noise on vocal behaviour of humpback whales
Working with SMRU Canada and Rob Williams, a marine mammal conservation biologist and
Pew research fellow, existing acoustic data sets from hydrophones along the B.C. coast will
be analyzed to compare humpback whale calling rates in the presence and absence of
vessel noise. This analysis will determine if there is evidence of an acoustic effect on
humpback whales from vessel noise, as shown by an increase or decrease in call rate as
ships pass. An understanding of this potential effect on the Species at Risk Act listed
humpback whale population will be used in conjunction with the other information gained
from ECHO program studies, to inform potential acoustic mitigation and management
considerations.
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Physical Disturbance/Strike Risk
Large whale vessel strike risk assessment
The ECHO program has been supporting Fisheries and Oceans Canada in its assessment of
the risk of a vessel striking a large whale off the west coast of Vancouver Island, as ships
make their approach to the mouth of the Strait of Juan de Fuca. Through aerial surveys to
determine whale distribution and tracking of vessel distribution and speed via Automated
Identification System (AIS), Fisheries and Oceans Canada has modelled the probability of a
vessel encountering a whale and will identify areas where encounter probabilities are higher
and lower. Results are to be published in the spring of 2016 and will be used to inform
future mitigation and management considerations.

The ECHO program will be supplying Fisheries and
Oceans with a number of electronic/GPS suction
tags for deployment on fin whales off the West
Coast of Vancouver Island. Little is currently
understood about the distribution of these at-risk
whales on B.C.’s south coast. Electronic tagging
will provide valuable data on seasonal movement
and habitat use to better inform the strike risk
model and the development of potential measures
to protect this species.

Photo Credit: DFO

Tagging of fin whales

Fin whale in B.C. waters.

Mariner's guide to whales on B.C.’s coast
The ECHO program, Vancouver Aquarium, and the Prince Rupert Port Authority are working
together to publish a mariner’s guide to whales on Canada’s west coast. This guide will
provide information on how to identify the most common whale species, where whales are
frequently sighted, and the areas where the probability of a vessel encountering a whale is
high. To ensure that the content and format of the guide is appropriate for end users, early
and ongoing input is being sought from key west coast collaborators including B.C. Coast
Pilots, B.C. Ferries, Pacific Pilotage Authority and Chamber of Shipping of B.C. To learn from
their experiences, early input was also sought from collaborators on the east coast (Réseau
d'observation des mammifères marins – ROMM and Shipping Federation of Canada), who
developed a similar product in 2014. The guide will be available to west coast mariners in
hard copy and electronically by spring 2016.
Whale sighting notification system
A scope of work is being developed for a whale sighting notification system whereby whale
presence, detected either through Vancouver Aquarium’s Whale Report app and/or through
in-water hydrophones, could be relayed to commercial vessel pilots and captains in realtime. This notification system could minimize potential vessel strike risks. To date, project
collaborations have involved the ECHO program, Prince Rupert Port Authority, Vancouver
Aquarium, Ocean Networks Canada, Canadian Coast Guard, and Fisheries and Oceans
Canada.
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Environmental Contaminants

The ECHO program is supporting 10 sampling
locations in and around Vancouver Fraser Port
Authority jurisdiction and southern resident killer
whale critical habitat, as part of the Vancouver
Aquarium’s Pollution Tracker project. This project
aims to establish a baseline of environmental
conditions in B.C.’s coastal waters through the
sampling of sediment and shellfish. These
Tissue samples from mussels will help
sampling media represent the health of the habitat
assess current contaminant baseline.
and food web for at-risk whale species in the
region. This information will help determine the current contaminant loadings, identify
priority contaminants and sources, and provide a baseline for assessing trends into the
future.

Photo Credit: Mark A. Wilson

Vancouver Aquarium Pollution Tracker

Management of contaminants during underwater hull cleaning
In the spring of 2016, the ECHO program will assist Transport Canada with pilot testing of
an underwater hull cleaning technology currently under development. A clean hull is
reported to improve fuel efficiency and reduce underwater noise, however in-water hull
cleaning is not permitted in many ports due to the potential release of chemical and
biological contaminants. Validation of new technology which eliminates the release of
contaminants into the receiving environment may allow for regular in-water cleaning at
Vancouver Fraser Port Authority and other ports in the future.
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Planned activities for 2016
Looking ahead to 2016, the ECHO program will
continue in the execute stage of the program by
progressing current projects, as well as identifying
new studies to advance knowledge and inform
potential mitigations for the three threat
categories. The program will also advance into the
develop phase, through evaluation of the
environmental, economic and cultural benefits and
implications of potential mitigation options.
Essentials of the ECHO program work plan for
2016 are summarized below:

The ECHO program plans to create noisequieting EcoAction criteria by 2017.

Projects
•

Record and report monthly averages of ambient noise conditions for 2016 at up to
five locations in the Salish Sea region.

•

Continue refinement of the underwater noise model to identify relative contribution
of different vessels to underwater noise in the region and work with significant noise
contributors on ways to reduce their inputs.

•

Develop criteria around vessel quieting technologies and maintenance measures for
inclusion in Vancouver Fraser Port Authority’s EcoAction Program in 2017.

•

Receive and analyze scientific data from the underwater listening station to
understand noise levels of different vessels, inform potential vessel quieting options
and work with vessel owners/operators to provide information on those mitigation
options.

•

Explore opportunities for using underwater listening station infrastructure to
investigate the relationship between vessel noise signatures and different vessel
maintenance, retrofits, new design practices (e.g., test vessel signatures before and
after hull cleaning/propeller repair/engine retrofit/replacement with LNG vessel).

•

Evaluate multiple study results and develop
and rank list of potential mitigation and
management solutions for reducing vessel
related threats to whales in this region.

•

Evaluate the environmental, economic, and
cultural benefits and implications of select
short-listed mitigation options.

•

Finalize and distribute the Mariner’s Guide
to Whales on Canada’s West Coast and the
infographic for mariners on underwater
noise impacts to whales.

April 2016
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•

Advance the development of a real-time whale-sighting notification system, in
collaboration with multiple west coast partners.

•

Explore the potential for the ECHO program to host training workshops for vessel
operators on the identification and avoidance of whales, and on ways to reduce
vessel noise.

Communications
Continue engagement with stakeholders in
Canada and increase efforts to engage
more counterpart stakeholders in the
United States.

•

Chair session ‘Managing the threats to
marine mammals from commercial vessel
activity’ and present the ECHO program at
the 2016 Salish Sea Ecosystem
Conference.

•

Attend and present the ECHO program at
Green Marine’s 2016 GreenTech
conference.

•

Attend and present the ECHO program at the international 2016 Effects of Noise on
Marine Life Conference.

•

Publish two PortTV episodes highlighting ECHO projects.

•

Publish and distribute two ECHO program newsletters.

•

Continue to seek opportunities for ECHO program-related stakeholder engagement,
media releases, presentations and conferences.

Photo Credit: Green Marine

•

The ECHO program plans to present at
national and international conferences in
2016.

Program governance
•

Continue to seek funding contributions to the ECHO program.

•

Continue to identify potential long-term governance options for the program.

•

Host three advisory working group meetings, two federal government advisory
committee meetings, and two or three acoustic technical committee meetings.
Establish other technical committees, as required.
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VANCOUVER FRASER PORT AUTHORITY
100 The Pointe, 999 Canada Place
Vancouver, B.C. Canada V6C 3T4
t: 1.604.665.9000
f: 1.866.284.4271
e: environmentalprograms@portvancouver.com
w: portvancouver.com/echo
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