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At-risk marine mammals in our region

Erik Christensen
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(}) PORT of Vancouver Fraser Cetaceans = whales, dolphins and porpoises Based on Canadian Species at Risk Act.
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Resident vs. Transient (Biggs) killer whales

Resident

Killer Whales

Transient

Killer Whales

Visual Identification

Saddle patch tends to be
more open, with

Tip of dorsal fin tends to be

more rounded.
pigmentation running into

the patch.
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Diet

Primarily fish.

vancouver

Tip of dorsal fin tends to
be more pointed.

closed.
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Marine mammals—primarily seals, porpoises,
and sea lions—but also the occasional seabird.
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Saddle patch tends to be

Resident

Transient

Vocalizations

Highly vocal, with a well-developed acoustic
communication system of calls and whistles. Families
have distinct dialects and share common sounds across
pods. Use sound—echolocation—to locate prey.

During fall and summer tend to stick to defined areas
near the coast as they intercept salmon, but move to the
outer coast in winter.
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Share a repertoire of calls and are not divided into
groups by dialect. Generally quieter since they hunt by
stealth. Can be very vocal during an attack and when

(1

consuming prey.

Roam over a large range of coastal waters as they hunt
for marine mammal prey.
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Source: Hakai Magazine
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Northern vs. southern resident killer whales

Northern and southern resident ranges overlap
« Same diet of mostly salmon
* Northern resident killer whale population: 250+

300 :
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Figure 1. Abundance trend of the northern resident killer whale population, 1974—
2014. In years with uncertainty, the minimum and maximum population sizes are 100 nm
represented with shading.

Source: Jared Towers, 2015 iy o e s e T
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Southern resident killer whale (SRKW) population

Southern Resident Orca Population
J, K. and L Pod Census as of December 31, 2021
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Listed as Endangered in Listed as Endangered in US
Canada SARA (2001) Endangered Species Act (2005)
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Known threats to marine mammals

Acoustic disturbance

Physical disturbance

Q/ Environmental contaminants

e Availability of prey

69 PORT of Vancouver Fraser
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Whale anatomy & echolocation

» Southernresidentkiller whales use
soundto find food, communicate
and navigate

 To locate salmon, they create
echolocation clicks that travel
through the water

 Their clicks bounces off a fish
(hopefully), then comes back into
their lower jaw and into their brain

« Ship noise can disrupt their ability to
communicate, socialize, restand
hear returning echolocation clicks

(@ PORT of Vancouver Fraser
o Vancouver | Port Authority



Whatis the ECHO Program?
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Vancouver Fraser Port Authority

THRIVING

HEALTHY communities
environment

To be the
world’s most
sustainable
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Enhancing Cetacean Habitat and Observation (ECHO) Program

About the ECHO Program

A first-of-its-kind program to better

understand and reduce the

Impacts of commercial shipping

on at-risk whales, in collaboration
ECH O with government, the marine

transportation industry, Indigenous
PROGRAM — .
: communities, and environmental
- groups.
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The ECHO Program

Focus areas: b 4

Facilitate regional collaboration

(.5) PORT of Vancouver Fraser
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ECHO Program structure

: Advisory Working Group
C\(,j(\)"ri?% Provides guidance and advice to shape the program
Group « Marine transportation industry
« Canadian and US government
 Indigenous representatives
* Environmental organizations

ECHO Vessel Operators Committee

Supports the planning, implementation and communication of on-
Program water noise reduction initiatives

: « Marine transportation industry
Vessel Acoustic .
Operators Technical * Canadian and US Coast Guards

Committee Committee
measurement and evaluation of underwater radiated noise (URN)

* Acousticians and bio acousticians

(‘\ PORT of Vancouver Fraser * Naval architects and engineers
vancouver | Port Authority 13

Acoustic Technical Committee
Provides technical and scientific advice on research projects and




Conservation Agreement: Formalizing our collective commitment

Species at Risk Act Section 11 Conservation Agreementto supportrecovery of southern
resident killerwhales in 2019

« Firstof its kind in Canada = PopenesandOceans— Shipping
| (> hcouver IR 0 Fefdgratlﬁng
- Formalizes role of ECHO Program Coda o e

over five-year term

« Focuses on existing and new y— “
voluntary efforts to reduce acoustic . CHAMBER C/le’&?‘éﬁﬁﬁ%m
and physical disturbance from large OF SHIPPING assocition PP PP A

commercial vessels operating in
Southern Resident killer whale

' . Terspor (EED ey bt
critical habitat I*I Canaga ISAC

69 PORT of Vancouver Fraser
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What options exist to reduce vessel underwater noise?

PV mivee e whoedlans! o wou e -
Rt
e - . - o

Quiet design
& technology

Quiet Slowdowns and route
SCEEIBEE  alterations

(.5) PORT of Vancouver Fraser
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What options exist to reduce vessel underwater noise?

PV mivee e whoedlans! o wou e -
Rt
e - . - o

Quiet design
& technology

Quiet Slowdowns and route
SCEEIBEE  alterations
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Acoustic research

WHERE VESSEL NOISE
COMES FROM

ENGINE AND ONBOARD MACHINERY

®———— DRAG FROMPOOR HULL MAINTENANCE
&5 — BOW/STERN THRUSTERS

PROPELLER

Most underwater
CAVITATION noise from large
vessels is caused

by propeller
NOISE INCREASES WITH SPEED, cavitation,.

q.a PORT of Vancouver Fraser
w Vancouver | Port Authority

Conventional propeller




Cavitation

a PORT of Vancouver Fraser . :
qle VanCcouver | Port Authority ://www.youtube.com/watch?v=0N irzFAU9c



https://www.youtube.com/watch?v=ON_irzFAU9c

Voluntary ship slowdown in Haro Strait
Vessel noise modelling

Baseline speed (19.4 knots) Trial speed (10.6 knots)

(‘ PORT of Vancouver Fraser Comparison of a underwater noise from a container ship
vancouver | Port Authority Source: JASCO Applied Sciences




Haro Strait voluntary vessel slowdown

Vessel source levels (2017)

m Mean reduction in speed (knots) m Mean reduction in source level (dB)*
Container ships Passenger ships Vehicle carriers Tankers Bulk/general cargo ships
0
-2 .
_2 3 2.1
-4
-6
6.2 -6.1 -5.9

-8 7.7

-10
-10.5

-12 -11.5
-14

*dB reduction (control vs. trial period) based on broadband monopole source level

Note: a 3 dB reductionis roughly equivalent to a 50% reductionin sound intensity.

PSY, PORT of Vancouver Fraser . : :
( VanNCoOUVET | Port Authority Source: JASCO Applied Sciences .



What do different ships sound like?
Underwater listening stations

Locations:

« Strait of Georgia (2015 - 2018)
» Haro Strait (2017)
* Boundary Pass (2018 - present)

| t Listening for:
A = - Level of noise from ships (25,000+ ship transits)

Marine mammal detections

. r‘ £
i f 'P‘h(thOgCI’edi'[Z JASCO

1\ PORT of Vancouver Fraser .
(" vancouver | Port Authority J SCO e Tanseort
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Vessel noise correlation study

Published in the September 2022 edition of the Journal of the Acoustical Society of America

A

v

Each

Larger vessels tend to be
vessel has

louder

At mid to

variations _l,_g | higher
In Sound1 _____ J|i3u-:|-:||:||:||:||:||:|[|:|"l agnnnan u'al::n{n jlﬁ'cl?ﬁ@t nmi[gllﬁ[-'}:n E??-IT? frequenCIGS’
even under \— T+ cargo ships
the same Lj ) with deeper
conditions draft tend to
Speed is the most significant factor related to noise  belouder

emissions
The model can predict general levels and trends in noise emissions

Design parameters Operational parameters

* Vessel length « \essel speed through water
» Vessel design main engine power * Vessel draft

* \essel design RPM * \Vessel wind resistance

» Vessel design speed « \essel age

* Vessel measurement angle

(@ PORT of Vancouver Fraser

vancouver | Port Authority 22



EcoAction incentive program for ships

* Since 2007, we have offered discounted harbour dues for cleaner and quieter ships

« NEW Platinum (75%) discount option in 2023 for vessels using alternative marine fuels,
connecting to shore power, and obtaining underwater noise notations

« Carriers with highest participation rates are recognized with the Blue Circle Award

) " 4

y New in 2023

Platinum - Bronze

$0.026/GRT $0.056/GRT $0.068/GRT $0.081/GRT

75% DISCOUNT 47% DISCOUNT 35% DISCOUNT 23% DISCOUNT
Based on Vancouver Fraser Port Authority harbour due rates, effective January 1, 2023 per gross registered tonne (GRT) in Canadian funds.
q.s;. PORT of Vancouver Fraser
w VanNcouver | Port Authority 23



What options exist to reduce vessel underwater noise?

Quiet design

eymervall Research and incentives

Quiet Slowdowns and route
SCEEIBEE  alterations

(.5) PORT of Vancouver Fraser
vancouver | Port Authority 24



On-water threat reduction initiatives

Port of Vancouver e

1. Haro Strait and Boundary Pass
large vessel slowdown
(2017 — 2022)

Ship slowdown in

2. Lateral displacement of inshore tug T e N BotnderP
aro oftrait an ounaqary rass

traffic in Strait of Juan de Fuca
(2018 — 2022)

3. Swiftsure Bank large vessel = Bawdown tral

slowdown *inbound new for 2022
(2020 - 2022)

Vancouver Island

NEW Inbound
- slowdown zone

Lateral displacement for tugs

(3 PORT of Vancouver Fraser Ii in the Strait of Juan de Fuca

o Vancouver | port Authority
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Haro Strait and Boundary Pass voluntary ship slowdown

2022 parameters

s

¥ Py
g );.@ e
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A e

June 1to October 31 (dependent on whale presence)

t ¢

) . % 0','
; 4847237BN——1-- y
& f Optlonal
rﬂtﬁ%\_m B i slowdown
& = e zone
Optional. -
X N slowdown ———
11 knots or less 14.5 knots or less zone | ! |
speed through the water: speed through the water: T 2= % E:L: g;fai’;:';g
* bulk carriers  car carriers s Mﬁgowdg;,‘,’, Pich
» tankers » passenger/ cruise \
« government/ other « container ships | X .
* When safe and operationally feasible : e
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'r- w—_;'f;’“e
; - =sonZz% -
: ;"’_“E.'\t\_o 7 48°24'22.78'N
- 123°12'16.26"W

Photo credit: Joan Lopez

(‘ PORT of Vancouver Fraser
vancouver | Port Authority
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Haro Strait and Boundary Pass voluntary ship slowdown

2022 pilot-reported participation

&)
93%

of all vesseltransits
participated *

=Sz

2,098

out of 2,262
vessel transits

) ~

69 PORT of Vancouver Fraser
w VanNcouver | Port Authority

3 dB

reduction in
ambient noise in 2021

~55%

reduction in underwater
sound intensity in 2021
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Strait of Juan de Fuca voluntary lateral displacement

2022 parameters

June 1to October 31

=‘ ) Vancouver Island

Strait of Juan de Fuca E ;

lateral displacement zone

Tugsto displaceaway from

enhanced management area*

« transit in lateral displacement zone
P « transit in outbound shipping lane
A W— « avoid buffer zone

| 123°5220.77"W!
£

J 124313147 W .

°31'29.65"W

* When safe and operationally feasible

Olympic Peninsula

(@ PORT of Vancouver Fraser
w Vancouver | Port Authority 28



Strait of Juan de Fuca voluntary lateral displacement

2022 participation

v
97% 100

out of 103 tug transits

w— Trarals cschitnd from the sratyus
Tug transts (feom terresteial ALS)
Zones2021
Erherced Managoment Arca

inshore Latorad Displacoment Trad Zone

BMer Zone
Outhound Channel Larw

Traffc Separation Jone

L g

of all tug transits patrticipated *

Vancouves

) ~4-7 dB ~70%

Victoria
reduction in reduction in underwater
ambient underwater noise sound intensity per tug
per tug transitin 2021 transitin 2021

*Spent more than half of transit in the inshore lateral displacement zone or
the outbound shipping lane.

‘ AR S G Tug Transits, Juan de Fuca Strait
q.s; PORT of Vancouver Fraser Ligslag) Weeks 1 to 23 (Junel to October 31, 2022)
w Vancouver | Port Authority 29




Swiftsure Bank voluntary ship slowdown

2022 parameters

| ‘ Outbound Slowdown Zone

Photo credit; Joan Lopez

Vancouver Fraser

(‘\ PORT of
vancouver | Port Authority

June 1to October 31

14.5 knots or less*

11 knots or less*
speed through the water: speed through the water:
* bulk carriers e car carriers
* tankers * passenger/ cruise
* container ships

government/ other

* When safe and operationally feasible

30



Swiftsure Bank voluntary ship slowdown

2022 calculated participation

82% 3,565

out of 4,331

of all vesseltransits )
vesseltransits

participated *

reduction in reduction in underwater
ambient noise in 2020 sound intensity in 2020

Photo credit: Pacheedaht First Nation )) —~ 2 d B —~ 3 7 %

69 PORT of Vancouver Fraser
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2022 overall participation

Port of Vancouver e

Vancouver

Ship slowdown in
Haro Strait and Boundary Pass

93 %

participation

Ship slowdown trial

at Swiftsure Bank participation

Vancouver /4

Swiftsure Bank\

participation

‘ Lateral displacement for tugs
in the Strait of Juan de Fuca

c.? PORT of Vancouver Fraser
w Vancouver | Port Authority 32



ECHO Program international work

(ﬂ PORT of Vancouver Fraser
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International collaboration

« Spearheading internationally-reaching
research and education on ship-generated
underwater noise

INTERNATIONAL * Current projects:
MARITIME  Helping to shape the International Maritime
ORGANIZATION Organization on its underwater noise

reduction guidelines

« Working with international shipping
) l A P H classification societies to align ‘quiet ship’
( Y- notations
nternational Association

f Port d Harb . . ] ]
B L. - Providing input and research to various
other international research efforts

69 PORT of Vancouver Fraser
w Vancouver | Port Authority 34



The ECHO Program - international recognition

e Featuredinthe United Nations’

~ Collaborative Action . L ,
" fora Quiet:;’r 0ce;n publication, distributed at the UN's
mgzm%"ﬁ%ﬁgum Annual Oceans Conference

 Highlighted as a case study by
the European Maritime Safety
Agency, which described the
program as:
 One ofthe world's most “‘well

known”and “broadly spanning”
programsto reduce ship-generated

me & underwater noise
q.s;. PORT of Vancouver Fraser
w Vancouver | Port Authority 35



Educational resources

Mariner's Guide
THE EFFECTS OF VESSEL UNDERWATER NOISE ON TO WHALES, DOLPHINS,
WHALES AND WHAT MARINERS CAN DO ABOUT IT AND PORPOISES OF

 vano sroa vesse siowown s |
HARO STRAIT VESSEL WDOWN TRIAL

WHERE VESSEL N WHY THE TRIAL?
COMES FROM |

In she Moth Pacitc Geoan,
r o DOUBLING

< Vussl noisu cun effect the
whala's ability 1o find prey,

= VesseL noise can
AFFECT THE ABILITY OF
MARINE ANIMALSTO...  yuoio pancen

) -
ocean wise,
We are
seeking the

participation

/

g2

e =
23
i

e

5 1Y)

WHAT YOU CAN DO +f,

in 2514, s

READ THE
GUIDELINES
W IMG

¥
ocean wise.

A
LY

COASTAL OCEAN RESEARCH INSTITUTE

WhaleReport Alert System

INOZ NMOTMOT

TRIAL EVALUATION

Introduction Protection Whale

| of Whales Identification
Reporting 3

== |

Modalling Monitoring

Detection Cues & Best Practices &

Reporting Best
Whale Behaviour Navigational Strategies

Practices

(ﬂ PORT of Vancouver Fraser
w VanNcouver | Port Authority
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Photo credit: Olivia Murphy

(@ PORT of Vancouver Fraser ECHO ortvancouver.com

vancouver | Port Authority Www.portvancouver.com/echo
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