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Voluntary Vessel Slow dow n Trial in Haro Strait  

I n 2016, the Enhancing Cetacean Habitat  and Observat ion (ECHO)  Program ’s Advisory 

Working Group conducted a desktop assessm ent  of a variety of potent ial m it igat ion 

m easures to help reduce underwater noise in the Salish Sea. Through a screening level 

assessm ent  considering the potent ial benefit s of reducing vessel-generated underwater 

noise in Southern Resident  Killer Whale (SRKW) crit ical habitat , and the potent ial 

im plicat ions to indust ry, the group ident ified that  a priorit y m easure would be to conduct  a 

research t r ial to slow down vessels through Haro St rait . The t r ial requested piloted 

com m ercial vessels t ransit ing an approxim ately 16 naut ical m ile corridor of Haro St rait  to 

voluntarily slow down to 11 knots, speed through the water, from  August  7 to October 6, 

2017 ( two lunar m onths) . 

1 . W hat  quest ions w as the study t rying to answ er? 

Haro St rait  is known to be a key foraging area for the endangered SRKW in the sum m er 

m onths. Haro St rait  is also a geographically const rained area with a busy shipping lane, and 

was ident ified through other research to be a “hotspot ”  for potent ial loss of foraging by 

SRKW as a result  of vessel noise. Previous scient ific studies indicated that  a one knot  

reduct ion in vessel speed m ay result  in a one decibel (dB)  reduct ion in vessel noise. I n 

order to bet ter understand the relat ionship between vessel speed and sound, as well as the 

resultant  potent ial benefit  to killer whale foraging, the ECHO Program  init iated the voluntary 

vessel slowdown t r ial in Haro St rait  to answer the following key quest ions:  

1. How does reduced speed change the underwater noise generated by a specific vessel 

( vessel source level)  and by class of vessels? 

2. How does reduced speed change the total underwater am bient  noise received at  a 

specific locat ion of im portance to the killer whales (Lim e Kiln State Park on San Juan 

I sland)  

3. What  are the predicted resultant  effect s on killer whale behaviour and foraging given the 

changes in noise as answered by quest ions # 1 and # 2? 

 

2 . W ho conducted the project? 

The ECHO Program ’s Advisory Working Group helped to establish the concept  and 

param eters of the slowdown t r ial, which were further refined through the program ’s Vessel 

Operators Com m it tee (VOC) . The VOC is com prised of representat ives from  indust ry and 

governm ent ,  who assisted the ECHO Program  team  with the logist ics, com m unicat ions and 

im plem entat ion of the t r ial. Seaport  Consultants conducted an econom ic and m ult iple-

accounts evaluat ion of t he t r ial. The ECHO Program  team  and port  authority operat ions 

departm ent  worked with SAAB technologies, the Pacific Pilotage Authority (PPA) , and BC 

Coast  Pilots to m odify the pilot  dispatch system  and establish a decision m at rix, 

com m unicat ion st rategy and vessel part icipat ion data collect ion system  between owners, 

agents, PPA dispatch, pilots, vessel captains and the ECHO Program  team  before and during 

t r ial part icipat ion. SMRU Consult ing (SMRU)  and JASCO Applied Sciences (JASCO)  were 

cont racted to collect  and analyze acoust ic and SRKW data before, during and after  the t r ial 

period.  

http://www.portvancouver.com/environment/water-land-wildlife/marine-mammals/
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3 . W hat  m ethods w ere used for  data collect ion and analysis? 

I n order to answer the key quest ions posed by the t r ial, the following tasks are being 

undertaken:  

 

Task 1 . Analyzing relat ive change in vessel source levels 

 

Two tem porary listening stat ions, each consist ing of single hydrophone and JASCO AMAR 

recorder, m ounted on a subsea m ooring with acoust ic release, were deployed in the inbound 

and outbound shipping lanes of Haro St rait . These stat ions direct ly m easured the acoust ic 

signatures of passing vessels, which were then processed through JASCO’s ShipSound 

software and correlated to Autom at ic I dent ificat ion System  (AIS)  to ident ify each vessel and 

analyse the ship’s source level using a near-Am erican Nat ional Standards Inst itute (ANSI )  

standard. The first  deploym ent  of the stat ions was from  July 6 to Septem ber 8, 2017, and 

the second deploym ent  was from  Septem ber 8 to October 26, 2017. Two deploym ents were 

conducted to obtain source level data for com parison from  before, during and after the t r ial. 

 

The data obtained from  these tem porary deploym ents allows for evaluat ion of the relat ive 

change in vessel source levels as a result  of slower speeds including:  

a. Stat ist ical com parison of vessel speeds and source levels in Haro St rait  pre- ,  during, 

and post -  t r ial for different  vessel classes. 

b. Com parison of source levels for the sam e vessel at  reduced speed in Haro St rait  and 

at  full operat ional speed at  the exist ing underwater listening stat ion in the St rait  of 

Georgia, to further define the speed-sound relat ionship for different  vessel classes. 

c.  Analysis of the potent ial noise benefits achieved by slower speeds for different  vessel 

classes.  

 

I n addit ion to large com m ercial vessels through Haro St rait , a side-proj ect  was init iated to 

have sm all vessels also pass the listening stat ions for vessel source level m easurem ent . 

Part icipat ion was solicited from  eco- tourism  com panies, environm ental organizat ions and 

other sm all/ recreat ional vessels to supplem ent  the relat ively sm all exist ing data set  on the 

noise signatures of sm all vessels. This inform at ion will help refine regional acoust ic m odels, 

and possibly inform  best  pract ices for eco- tourism  and recreat ional t raffic. 

 

The prelim inary results from  the first  tem porary deploym ent  (July 6 to Septem ber 8, 2017)  

are sum m arized in Sect ion 4. Data from  the second deploym ent  (Septem ber 8 to October 

26) , including the sm all vessel source level data, will take approxim ately 6 weeks to 

process, and will be am algam ated with data from  the first  deploym ent  for com plete dataset  

analysis and final report ing in m id-January 2018. 

 

Task 2 . Analyzing relat ive change in am bient  noise 

 

SMRU has been conduct ing cont inuous m onitoring of t otal am bient  underwater noise at  the 

Lim e Kiln hydrophone off San Juan I sland in Washington State since February, 2016, and 

will cont inue through to February, 2018. As the western side of San Juan I sland is an 

im portant  foraging area for the SRKW, analysis of t otal received levels of noise at  the Lim e 

Kiln hydrophone site can serve as an indicator of potent ial received levels by whales feeding 

in the area. 

 

The data obtained from  the Lim e Kiln hydrophone will allow for:  

a. Am bient  noise analysis for the t r ial m onths (August  and Septem ber, 2017)  providing 

m onthly, daily and weekly plots of total received sound pressure levels at  the Lim e 

Kiln hydrophone.  



VANCOUVER FRASER PORT AUTHORITY |  ECHO Program  Slowdown Trial – Prelim inary Findings  

Novem ber 9, 2017 |  Page 3 of 6 

 

b. A com parison of t r ial m onths to equivalent  non- t r ial m onths ( i.e. m onths with sim ilar 

sound speed profiles, total vessel count , com posit ion of vessel types and weather 

condit ions)  to assess differences in received noise levels. 

c.  A fine-scale analysis of the received sound pressure levels at  the Lim e Kiln 

hydrophone, taking into considerat ion vessel type and com posit ion ( including sm all 

boat  presence near the hydrophone) , vessel speed/ part icipat ion in the t r ial, 

proxim ity of vessel passes to the receiving hydrophone, and weather and t idal 

condit ions. This will provide a m ore detailed stat ist ical analysis of the am bient  noise 

reduct ion, and ident ify the im portant  factors affect ing total received noise at  Lim e 

Kiln. 

 

The prelim inary results of Tasks 2a. and 2b.,  the m onthly am bient  noise analysis, are 

sum m arized in Sect ion 4. Fine-scale analysis of the total received noise (Task 2c.)  will be 

presented in the final report  in m id-January 2018.  

 

Task 3 . Analyzing relat ive change in SRKW  behavioural response 

 

Both visual observat ions and acoust ic detect ions at  Lim e Kiln will be used for  a general 

evaluat ion of killer whale presence before and during the t r ial period, however, the core 

evaluat ion of whether slower vessels benefit s the behaviour and foraging of killer whales will 

be undertaken using com puter m odels.  

 

The results of Tasks 1 and 2 will provide inputs to refine and validate an exist ing regional 

acoust ic m odel. The validated underwater noise m odel results will then be used in 

conjunct ion with an exist ing killer whale behavioural response m odel to assess the potent ial 

benefit  to the behaviour and foraging of killer whales, under t r ial slowdown condit ions (60%  

vessel part icipat ion)  and under a 100%  vessel part icipat ion scenario. 

 

Post - t r ial m odelling will com m ence in early 2018, with final results ant icipated for  m id-

March 2018. 

4 . W hat  are the prelim inary findings? 

Approxim ately 578 of 956 (over 60% )  piloted vessels part icipated in the voluntary 

slowdown t r ial, as reported by the Pacific Pilotage Authority. The actual speeds through the 

water achieved by vessels will be validated using AIS average speeds and current  data, and 

will be presented in the final vessel slowdown t r ial report . This level of vessel part icipat ion 

has provided sufficient  data to conduct  stat ist ically representat ive acoust ic analysis. 

Prelim inary results are provided in the sub-sect ions below. 

 

Task 1 . Analyzing relat ive change in vessel source levels 

 

Data from  the first  deploym ent  of the Haro St rait  listening stat ions (July 6 to Septem ber 8, 

2017) , in conjunct ion with data from  the Georgia St rait  listening stat ion for the sam e t im e 

period were used in this prelim inary analysis. Determ inat ion of the effects of the t r ial were 

conducted through stat ist ical com parison between source levels from  pre- t r ial ( the cont rol)  

and during the t r ial (pilot - reported part icipat ing vessel)  m easurem ents. The following 

prelim inary results were obtained:   

 

* Note  that  data obta ined through the second deploym ent  m ay m odify f inal 

conclusions*  
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• For the five m ain com m ercial categories:  container ships, vehicle carriers, passenger 

vessels, tankers, and bulkers/ general cargo, m ean speed through water reduct ions 

(at  the t im e of t ransit  over the Haro St rait  stat ions)  between the pre- t r ial cont rol 

period and the pilot - reported part icipat ing vessels were on the order of:   

o A 2.2 knot  reduct ion in speed for  bulk/ general cargo ships 

o A 6.9 knot  reduct ion in speed for  container ships 

o A 6.2 knot  reduct ion in speed for  passenger ships 

o A 2.5 knot  reduct ion in speed for  tankers 

o A 5.8 knot  reduct ion in speed for  vehicle carriers 

 

• Reducing speeds in Haro St rait  was an effect ive m ethod for reducing broadband 

source levels for four categories of com m ercial vessels:  container ships, vehicle 

carriers, passenger vessels, and bulkers. The stat ist ically significant  m ean difference 

in broadband m onopole source levels between the pre- t r ial cont rol m easurem ents 

and the pilot - reported part icipat ing m easurem ents were:  

o A 4.9 dB reduct ion in source level for bulk/ general cargo ships 

o A 9.4 dB reduct ion in source level for container ships 

o A 8.1 dB reduct ion in source level for passenger ships 

o A 9.3 dB reduct ion in source level for vehicle carriers  

 

• Although reduct ions in tanker speed were m easured during the first  half of the t r ial, 

too few source level m easurem ents passed a qualit y review to dem onst rate a 

stat ist ically significant  effect  of reduced speed for tankers. All autom ated source level 

m easurem ents from  ShipSound are subjected to a m anual review by an experienced 

analyst , and m ay be rejected if st r ict  qualit y criteria are not  m et . For exam ple, a 

m easurem ent  m ay be rejected if a vessel passes too close to or t oo far from  the 

listening stat ion or if another vessel was in the vicinity at  the t im e of t ransit . Further 

invest igat ion of the data set  is underway to ident ify why only 11 of a potent ial 34 

tanker m easurem ents passed the m anual review. Further explorat ion of this, along 

with analysis of data from  the second hydrophone deploym ent  will likely provide 

sufficient  inform at ion to determ ine a stat ist ically relevant  relat ionship in the final 

report . 

 

• A total of 33 m atched pairs of accurate vessel source level m easurem ents for the 

sam e vessel at  both the northbound Haro St rait  listening stat ion and the northbound 

St rait  of Georgia stat ion were recorded in the first  deploym ent . When the vessel 

source level and vessel speed data relat ionships for all 33 vessels are plot ted on one 

chart , analysis of the t rend line predicts that  slowing speed by 40%  reduces 

broadband m onopole noise em issions by approxim ately 10 dB. This relat ionship is 

even st ronger above 15 kHz, the echolocat ion frequency range for killer whales. 

 

Further analysis of the data from  the second hydrophone deploym ent  in Haro St rait  is 

required to draw full conclusions on the relat ive change in source levels as a result  of 

reduced vessel speed. Data from  the second deploym ent  will supplem ent  the exist ing 

stat ist ically relevant  inform at ion, and provide addit ional inform at ion to establish the speed-

sound relat ionship for t ankers. More data on m atched vessel pairs at  Haro Stait  and St rait  of 

Georgia are required to further define the speed-sound relat ionship for a range of different  

vessel classes.   
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Task 2 . Analyzing relat ive change in am bient  noise 

 

Received am bient  noise data at  the Lim e Kiln hydrophone has been analyzed for  the t r ial 

t im e period (August  7 -  October 6, 2017) , as well as for  two representat ive pre- t r ial (or 

cont rol)  m onths. The selected pre- t r ial cont rol m onths include August  14 -Septem ber 14, 

2016 and July 9-  August  7, 2017, selected based on sim ilar sound-speed profiles (which 

vary between sum m er and winter m onths) , and sim ilar weather and vessel t raffic 

condit ions.  Prelim inary results of Tasks 2a. and 2b are sum m arized below.  

 

*  Note that  results from  Task 2 c. f ine- scale analysis m ay m odify fina l conclusions*  

 

• Com parison of all (unfiltered)  am bient  noise data for pre- t r ial cont rol vs. t r ial m onths 

indicated a m edian, or 50 th percent ile (L50) , reduct ion in total m onthly broadband 

(10 Hz-100 kHz)  received sound pressure level (SPL)  of 1.1 dB re 1 µPa at  the Lim e 

Kiln hydrophone during the t r ial period. 

 

• The data was filtered to include only t im es when a vessel was within confident  

acoust ic detect ion range (6 km )  of the Lim e Kiln hydrophone, and to rem ove 

elevated wind (> 5 m / s)  and t idal current  (> 35 cm / s)  effects. For this filtered data, 

the m edian (L50)  reduct ion in broadband received sound pressure level for the t r ial 

period, com pared to the pre- t r ial cont rol period was 2.5 dB re 1 µPa. 

 

• A noise reduct ion of 2.5 dB is roughly equivalent  to a 44%  reduct ion in sound 

intensity, and a reduct ion of 1.1 dB is roughly equivalent  to a 12%  reduct ion in 

sound intensity. 

 

• For the filtered data, the greatest  reduct ion in received sound pressure levels at  Lim e 

Kiln during the t r ial period was concent rated in the first  two decade frequency bands 

(<  1000 Hz) . This is due to the concent rat ion of ship noise in those bands, as well as 

the fact  that  higher frequency noise from  vessels at tenuates m ore quickly.  

 

• For the filtered data, in periods of higher t otal noise levels (above 110 dB re 1 µPa) , 

a decrease was noted during the t r ial relat ive to pre- t r ial received sound pressure 

level, due to the reduced noise em issions of slower vessels.  

  

• For the filtered data, in periods of lower total noise levels (below 105 dB re 1 µPa) , 

the t r ial caused an increase in total received sound pressure levels when com pared 

to the pre- t r ial cont rol, due to the longer durat ion of vessel-generated noise. 

 

Further fine-scale analysis is required to draw full conclusions on the relat ive change in 

am bient  noise levels as a result  of reduced vessel speed. I n order to bet ter understand how 

other factors m ay be influencing received levels at  the Lim e Kiln hydrophone a fine-scale 

m ulitvariate analysis (Task 2c.)  of addit ional factors will be undertaken including:  vessel 

part icipat ion rates and com posit ion by vessel class, proxim ity of vessels to the Lim e Kiln 

hydrophone, and presence of sm all vessel t raffic.  

 

Task 3 . Analyzing relat ive change in SRKW  behavioural response 

 

The sum m er of 2017 was a unique year for  SRKW presence. The SRKW would typically be 

present  in the waters near Lim e Kiln frequent ly over the sum m er m onths. For exam ple, 45 

days of SRKW presence were visually recorded between June and early October, 2016 from  

Lim e Kiln, whereas over the sam e t im e period in 2017, the SRKW were observed on only 13 
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days.  Over the course of the slowdown t r ial, between August  6 and October 7, 2017, there 

were only six (6)  days of SRKW presence visually observed at  Lim e Kiln. This is a 70%  

reduct ion in SRKW presence from  2016 to 2017. The poor return of Chinook salm on stocks 

observed this season is thought  to be a significant  factor in the reduced inshore presence of 

SRKW.  Acoust ic detect ions of killer whales recorded at  the Lim e Kiln hydrophone are 

current ly being evaluated, and m ay increase the num ber of days of presence, as visual 

observat ions take place only in daylight  hours.    

 

Com plet ion of Tasks 1 and 2 (vessel source level and am bient  noise level analyses)  are 

required to provide the inputs to refine and validate both the exist ing regional acoust ic 

m odel, and the killer whale behavioural response m odel. Post - t r ial m odelling will com m ence 

in early 2018, with final results ant icipated for m id-March 2018. 

   

5 . Next  steps 

This docum ent  provides the interim  vessel source level and am bient  noise results associated 

with the voluntary vessel slowdown t r ial in Haro St rait , and should be considered 

prelim inary and subject  to change pending detailed analysis and m odelling for  all data 

collected. The schedule below out lines the approxim ate dates for  deliverables of rem aining 

key tasks, and when the ECHO Program  m ay be in a posit ion to share these results 

externally, following addit ional qualit y assurance and technical review. 

 

 

Key Task Descript ion 

Data 

processing and 

analysis t im e 

Prelim  Due 

to ECHO 

Final Due  

to ECHO 

Final 

to External 

1 . Change in vessel source levels     

First  deployment  prelim  results 6-8 weeks 6-Nov-17 15-Jan-18 29-Jan-18 

Second deployment  results 6 weeks 18-Dec-17 15-Jan-18 29-Jan-18 

Complete source level analysis 6 weeks 18-Dec-17 15-Jan-18 29-Jan-18 

2 . Change in am bient  noise     

Prelim inary analysis 4 weeks 6-Nov-17 15-Jan-18 29-Jan-18 

Fine-scale analysis 6 weeks 18-Dec-17 15-Jan-18 29-Jan-18 

3 . Change in SRKW  response     

Acoust ic detect ions analysis 4-6 weeks 18-Dec-17 5-Mar-18 31-Mar-18 

Noise modelling 6 weeks 22-Jan-18 5-Mar-18 31-Mar-18 

Behavioural modelling 3-4 weeks 26-Feb-18 19-Mar-18 31-Mar-18 
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